REVOLUTION
BIOLOGY & MEDICINE

— A NEW THEORY ON THE LIFE SCIENCE
AND
ITS PRACTICAL APPLICATION TO
HEALTH & DISEASE

By
KIKUO CHISHIMA

Prof. of the Nagova Commercial University
President of the society of Nea-haematology

Vol. 9

14972
VEQO-HAEMATOLOGICAL SOCIETY PRESS
GIFU, JAPAN




COPYRIGHT |8972
inclined plane, while Truth has o

COMPLETE WORKS (TEN SERIAL BOOKS]) “Erpor runs down a
SOCIETY OF NEO-HAEMATOLOGY : .
GIFU. JAPAN laborioriously climb its Way up hill.

—- Qriental old proverh

‘Thic hook is published as & ninth volume out of ten volumes

of K. CHISHIMA'S Complete works.

“There is no religion higher than truth.”

_— Satyit Nésti pare dharmah

“Was ist das Sehwersie vou Allem 7

Was dir das Leichteste diinkt
PUBLISIHED IN JAPAN Mit den Augen M sehen
THE SOCIETY OF NEO-HAEMATOLOGY. Was vor den Augen dir liegt.
4-26 NAKAMONZEN-CHO. KAGAMIHARA-SHL,
GIFU-KEN, JAPAN

— I W, von Goethe —



CONTENTS

B T

L e L L P e 1
INTRODUCTION <-ccneetsstsinnsannsiiassnnssasonssmsromseobssbassnniisanasias s s sine 3
Outlime of Content of “Chishima's Hevelutiona] Complete

Works on the Biologieal and Medical Sciennes sooorerermrmnmmosmarorbinnnn. 5
Colour Photomicrographs (Figs, 1-=30) oeeesrmmmrrmmmrmnroreeceeeacosinnnnnnen: 17

FIART T oot b s 8

THE FIKST PRINCIPLE : RED BLOOD CORPUSCLES
WITH PLURIPOTENCY, DIFFERENTIATE INTO ALL

KINDS OF SOMATIC CELLS AND GERM CELLS - 28
Chap- 1. Red Hlood Corpuseles arve the Basic Elements of

gll Kindz-of Cillg -ecmtsismrmmimmmonnnes prafissmmtransnsgran i 28

1. Dutline of the Hed Blood Corpuscle «crsvmmrmrmesreroeioiianmres 28
. Uitimate Fate of the Epythrocyte cocrestomresrmme oo nes e 30
M. Origin of Gerin Gell t--mstsrsrmsmimrrn e 49
B, Origin of Caweed Cells-- st rimaiiersaiss s st iiidannner s nenes 47
V. Inflaneination and Erythroeyte coresssorooosemssboismmmummrmms s 48

¥l. Relation Among Weound Healing, Regeneration and
Red Dlood Corpusele «sssrressrosrmssasimsnnmassiima et 49
¥I. Bload Coagulation and the Rele of Erythroeyies ----cooosemmmmmmres i
Chap. I1. I'ractical Application of the First Principle

{The theory of Differentiating 'otency of [.C_r].rthrn{-y.-n_m]

for Health and Disesges  svsvrrmmmemsmdos i b v
1. The Quality and Quantity of Blood and Blood Corpuscles
is a Fundamental Factor Controling the Health, Lungevity,
Prevention of 1liseases and Medical Treatment sxrorermmoomosseasanaren G4
. Prevention and Therapy of Cancer in Helation with Blood ceeeeeee 56
M. inflammation and its Relation with Erythroevies:--the
Bazic Problem of Internal Medidicime srrmsssssssomomsemsiimmmmmanrnoas: il




V. Surgeons in the World don't Kaew True Mechanizm of

Wound Ht‘:ill]l‘lga ........................................................................... Al
¥, Dangerous Side Fifect of Hood Transfusion ssswssssermsoseocrbiomn. b1
VI. Why Hypertraphy of Liver and Spleen take place on the

Case of Cancer, Anacmia, Atomie Homb-discase and Lenkamial oo 62
Wil. Deformity, Weakmindedness, Infantile Spastic Displegia,

[ntantile paralysis, Paramyelitis, Yellow Baby ete. and

vnnaturalness of Waomb Environment -oo-oreeececsssssssnsmnrmross o nnseas fid

Chap. llL. My works published, previously, regarding the

the differentiating Capacity of Frythrogytes «ooremoreconen 64

A0 Monographs
% (riginal papers

T, Relation hetween the Histogenesis of the Weollfian Body and

the Differentiations of Blewd Cells in Chich Embryag «ocooceecemmmrmre- 68
T Studies on the Helationship Between the Histogenesis of Gonad

md che Efferaniiation of Blood Cetls n the Chick Dambowos oroemee 53
W The Hole of Erviheoevies and Platelets in the Blood

oo ALiGa s ssrsrsrtsrmssssnar ostsnssnsssycintmsansiaras s s mn s sy e ey 130
W Studics on the Origin of Cancer Cell =vovmsrmmmmre e 141
Wi BRelation betwesn the Origin of the Ovom and the Depenerating

Differentiation nf the Blood Cells in Amphibia sororermrmmrormm 156
H On the Differentiation and Dedifferentiation from Ervthrocytes

inta Ovarian Elements, and on the Re-differcotiation fromYollk

material inte Eryvthroevtes in Chickens and Rabbits crermrorerrommmn 163

T i Summary of other Papars ------rerorememers i, 164

i English Summary of Neo-Biology {wal. TTE —oemrmnmmnaneraae- 16
fE A BRetrospective Bird's-eye View on My Hiological Hesearch

Whorks far the last forty years coroormsmcmienrr e eea - [
] Differentiating Potency of Erythracytes in Vertebrales oo 130
I} Abstrocts of the Papers

The origin, Behaviour and Differentiation of Blowd Corpuscles

I s AL | Y . 181

THE SECOND PRINCIPLE : THE REVERSIBLE
DIFFERENTIATION BETWEEN BLOOD COR-
PUSCLES AND FIXED CELLS OR TISSUES,
AND ITS PRACTICAL APPLICATION TO -
HUW“_EN BEINGS ..................................................................... 204

Chap. 1. The Outline of the Reversible-Differcntiting Capacity

of Bload Corpuscles and its philosaphieal Meu!_ﬁlﬁ R R LR EREE et 1

(1) Eppthrocytes 'Fixed Cillular Slements or Tissueg --oc-crmammnere-ae 4
M Extramedullacy lemopoietic theory 15 a misunderstanding of

the reverse differentintion [rem the fixed tissue elements

Ctn the Bluod gells «isssesremmmrirrems s s s e S 207
aml A reversible view” of o matter corresponds To eorrect

science and plilosophy T e P ARSIt L EL L LR A1+
vl Rejuvenation and. Fasfing -rooemmsemeerrssoroomssististreannnerns s s 0%

haa. 0 Pragticdi _I'|.|-i:I:|i-"-:"!!I'Ii'| M the _.Q-".'--r.'.lﬁ‘-l-' Miferaniiatinn

of Bleod Corpuscles under the Starystion or Fasting Condition

{1} Hejuvenation, health-recovering, and cancer treatment through

fasting therapy and cure by reduced disg crooserrrrormeeemmmireeooe 712
(It} The Danger of bleod trausfusion alter the surgieal operation

of canesr or othe diseages sssssssrsrcotromimea s 214
() Fasting and Rejuvenation and Obesity-core soesssssessssssinss s 216

Chap. Il Original papevs in English and Abstract from hiunugif'.ﬁ

and *apers On the teversible differentiation hetween erythrocytes
and the eertain fixed Lissue glemenls «-oooeosmsimmmrmnnssmssasss 219
TN o 210

{1 Cin the differentiation and De-Differentiation from Erythrocytes

inko erarian elements, and on the He-Differentiation from yolk

material into Erythrocytes in Chicken and Habhils -rooeeeemmmosmmmmmmnnsoas 219

B MoROETaplh - srsrssvesessumsmman bas s g vt s SR st e e 240

() Abstraets [rom the papers in Japanese with English rérumé o242




F'A R T [H ..................................................................... 216

THE THIRD PRINCIPLE : THE SPONTANEOQUS
GENERATION THEORY OF BACTERIA AND

ITS PRACTICAL APPLICATION TO EVERYDAY

LIFE .................................... ........................................................... 246

Chap. T On the ovigin of Life v 246
(1} The Outline of the Third Frinciple --eoeemmciiiiiin i, 246
(M The Controversies on the Spontancons Gegeneratiog theory

-:I]'.Id Cr]‘.tl‘ﬂism o thEm ..................................................................... 2.’3

«Ehap. 1. This ﬂut@; l‘::l:perimf_ﬂ Hesults on Spontanenns

_Cﬂriimﬂl:ﬂ_thu_ﬁmlﬂ _and Index of Thﬁuthur&

EFH_EM_ ........................................ _ _ ....................... 263
(1) Spontaneous gencration from sterilized Potato «--sveenmriioininanin: 264
(2) Spontaneons gencration from milk, sovaheans and others «ovvreeemnnn. 264
(3} Spuntancous generation of bacteriz from putrefacted blood egll ---..- 265
) Ne barius js proliferated hy eell divigion - 2RE
18] Bpontancous genevation of bacteria by putrefaction of hlead

corpuscle, under the various comfitions ool ]
6] Criticism on the Orthodox view of the thermal resistence

i et ORI 271
{7) Chacteristics of bacteria depend upon their eulture-amedig ooviesie, 271
(8} Diological transformation from normal protoplasm into

Patholozies] Proteplasm, pathogenic Lacteris and Viruges s 272
(8) The theorsticed prounds for the spontanevus generation of virusess--274

EPEILI!LJ'ﬂ:tijlﬂplir_.aI_Mf the Spontaneous Generation

Theary of Bacteria and ‘L’jruseﬁ.mﬁ.hh aghif:dilﬁ: ---------- 274

I Infectious Ujseases and Epidemic diseasas -veooorennn, N 21

IT. Hei"},.*g rovolutiogal ERBOTY rmsmis s nre e sy sy S T s e 275
L. Suppurative inflanimation and Septicemia can be explaingd

by the Spontanesus generation theory of bacteria -resseoiiieainern,n, 217

A D e WP SR, 505

4

M. Tuberculosis, Leprosy, and Maleria : And the Sponteneous

gencration of micToorganisms e SR R SR 277
¥. This author’s opinion on-an infections disease from his

new theoretical point of wiew -rrreesresrciini 978
VI. Frevention of Putrefaction of foodstuffs And hacterial

SPONLANEOUS EERELALION +iosessssisarmrmmrrrmbinnitinnsstaisssnmnsannnesns s inrnsaransn 979
Chap. V. Abstracts from the monograph amd original pepers
published by K: Cliishima sesreseersiiesmmmrmriieninais meassiisisiossan 280
1. Index of the papers on the third Principle -roreerrmim e 280
M. English summary of “Basis of Neo-Hiology vol. 11, —the
origin of Life, Cell and Blood Corpuscle — «o-sommemmeernnmnmsannmnaan 281

PART DV nrrmmsnt e st e i i s o S SR S e 281

THE FOURTH PRINCIPLE : THE NEW-CELL FORMATION
THEORY AND ITS PRACTICAL APPLICATION TO
HEALTH AND MEDICIIN scretarararataistsseioimmarrrarmsassrasssansmssnsssssmes 20}

Chap. 1. Relation between Lepeshinskava's theory and

Chishima's Opinian eesesesesessstnmimsttsssecten e s s 201
{1} Outline of Chizhima's OPIMAGN  wrrrr e 941
(2} Lepeshinskaya's discovery on new.cell formation, and this author's
U OG On TE #0 0 f v s w n e b ey e R b 6 e e e R LV
(3 Agreements and differences hetween Lepeshinskava’s and this
authors theory on new-cell formation oo, 253
Chap. 11, Practical Application of the New-Cell Formatinn
theary to Health and Medicing rorromssesmisssmmminnmmisnrans et sivies 300
{1l Prevention againt and the medical treatment for Cancor eeeeesssseoo 300
(3] Prevention against and the medical treatment for infeetivus
O A o L R 301
{4 Wound healing «rorrrrrr i e 201
Chap. lll. Monagraphs and Pepers on the new-cell farmation
theory presented by this authprecos k11
{AY . Do s S e e R L L e e e 201



(1) Basis of Neo-Biology
12) Rovolution of Medical and Biolopical Scicnces oo, 02
(3] The Cleavage of amphibian epg and yolk-sphere's rale played

on the increasing in nunber of embryonic cells e 303

P ART T 308

THE FIFTH PRINCIPLE: THE INTESTINAL
HAEMATOPOIETIC THEDRY »irwmmisismssssieisssnssnsin 308

Chap. . Contradiction of the intramadullary Hasmatopaietic

Theory and Evidence of the Intestinal Haematopaietic Theary ----—308

(1) Blind spot of orthodox intramedullary hsemetopaistic theory,
amd this author's finding on the intestinal haematopoiasis oo 308

Chap. Il. Practical Application of the Intestingl Haemopaietic

Theory tu Daily Lifessreomitmmmime s 317
(1) Nermal blosd —pure and fresh blosd: - oooeoviimnnnninnnea 317
2 Reidweed diet, vesotarianism, and chewing-the™ 35, Jictary rule o318
S Dk fhstiog e —aid ainae. Sdeies S LY
() Netrition and microbial symbionts in the intestinal camal ==eereeeioee-319
s T T T e O L e e B e S I e A e g RS |1

(6] The influence of diet or health condition wpun the baeterial

flova of the gastrointestimal tract -------reemvsevsvr i s a2
{7} Antibiotic or drugs and intestinal bacterial flopa «~--rrrermemmnreeee. 14
{8) Fnvironmentzl pollution—especially the contamination of

foodstuff and blapd corsssrm s e 3256
(9) Leukemia, and anaemia are caused by the disturbance of

M 0 8% o amsnes snpssvs s sssases o s s ety s s 195
(i Caneer aud digestive disturhanoas == i 308

Chap, I, Monongrbphs and apers on the “Intestinal Haemopoietic

Theary™ publishied by this authipr oo i 329

[A) Mompgraphs o e e 390
1 T e e P P PSS S PP USRS 329
(1) The Reversible Differentiation between the Frythrocytes and

the Done Marrow Elements or Bone under the MNormsl or

Starved Conditioms e rrrrrrarsra s s s e s bbby 329

P R B T 62

FAHT W .................................................................. 463

THE SIXTH PRINCIPLE : REVOLUTION OF GENETICS,
K. CHISHIMA'S THEORY THAT GERM CELLS ARE

DERIVED FROM ERYTHROCYTES oemsssmmmmmmsi 363
(Al The Relalion h!}twar-.n the Revalution of Cenetivs and the
Gr[gin of Germ C-E"!i ........................................................................ 363
(1) Promising Genetics and Despairing Geneties ooommsssssssessessees I6G
(2} Suggestions to the Mendel-Morganists coooomnmmmssmssssssmmm s 361

(3] Twa epposing theorics on geneties and K. Chishima's
finding-the germ cell origin theory on geneties --oooroessssossmmmssoossse Kl
(4} Treationality of chromosome geneligs--ccerermromsssrssmmeassmmmnerns oo kLH

(8] Sex reversel and chromosome genetics B it 11

(5] Hnviromment snd llecedity | [nheritance of acquived charactevsocom ar2
TV Hloed s heredity 3

(&) UOrthedox genelies and formai fogiha-sisiaitnnnssnanssnasmat thmnnpensesmem e e G

B Criticism on Orthedox Genetics - And a list of papers and

moneraphs airaar[y__prulllisheij s e bl e K]

{C] Vractical Apphication of the Sisth Prineiple to HeulLh
el Mlidioa] Spfbne e e 73

(1) The cause of the almost of diseases may he atiributed to

the bad enviromaental conditions, not to heveditary

QiSpOSTEiOn +rresnrrressnssedsdsnmsasicinsibiasonnnn sl s s 978
i3 The characteristics of a child are influenced by the interior

environment of the mother's womb during the period of pregmancy - 379
{3} The cause of almost all chronic and regreasi_ve diseases

may he also atreibuted to bad enviroment coooreeemosmessseeesermeemei a0

{4) Personality or individual cheracter depends mere wpon

environmental eonditivns than upon hereditary dispesition e 1




PART W .................................................................. 344
THE SEVENTH PRINCIPLE : BLIND SPOTS OF

EVOLUTIONISM AND CRITICISM ON IT- i 384
(A) Cril.icisrr}_ on. Evolutionism and its Application --srerscmnmnm.. 384
“ (1) Blind spots involved in Darwin's BRARTON 55s e nibhnne e e fenrrrnnn b e 384
(2} Blind spots of Darwin and his followers' conception e 265

B K. Chishim_a'f W!:u'ks : Articles, Monographs, and essays on

criticism on Emlulianismfindeﬂ ......................................................... 401

PART L || U 402

THE EIGHTH PRINCIPLE : “BIO-DIALECTIC"
Chap, 1 What is “Biodialectic” 7

< (1} The wavy and spiral tendency of [ife phenomena s 402
(2) Bindialectic -rerrmserim i i e i 403
(3) True philosophy and the orthodox hiological scientists -----rrommee. 403
(4) Creativeness and scicntists T LT TP IO e T 1, 7|
(5 Information and SURILISER *oommm ot by e Y
(6) The standard of Scientific judgement ssc-esemrmesimeiieinn 405
(T} A comparisen between formal logic and “bia-dialectic

{wave and spiral Lendency of life) s -rreomercm i, 400G

(8) The four types of EhER KR e e 417
(9) Critism on 2 formal logical point of yigwess: oo, 412
0} The unification of the three wavs of thinking -, 414
0 Biodialectic is the very philosephy the tomorrow medical

science end life seience should be founded omerrevoesmimmmi 418
Chap, 11. "Ric-dialectic™ and its View of the World{ Weltanschanung) 424
i1} The 4D world in physics—the space-time contimuumre--r+oe-- T-"-Izd
Chap. Il The 4—1 spiral world of this author s, 430

{1} Coumprrison hetween he phrsical 4- D spac;-tima continuum

and this author's 4-D spival Space-time Cotinuum et 430
(2) The 4-D Worldimage of Einstein is mainrialistic sviseesericecrrioreerss 439
{3) The spirality and ASYMINCE Ty of Ehe cosmosr s s ormmrrrere e 439

SahE,

B

HE badngrh L

R T T L S R

w et sl il

(4) The two fundamental principle of modern Physics are

GpEn B0 LJueskinn- s s s o s 433
(5] Even the inanimate materialistic world moves and changes on

the principle of waveness and spirality-sscsosrmmmima oo 434
(6] Chishima’s model of the 4-D spiral, specetime contimum <o 435

Chap. IV, Which is more prefarable; l}w Orthodox Toctrine or

Chishima's Heteredos 7 And its eriterjon cosrsrisimnsnammsses 436
(1} From logical point of view oo mnmesnsesnepirprsar e o 436
(2) Difficulty in pursuing pure ohjectivity in the ficld of scienge «ooeeee 437
(3) Scientific truth Changes:s-sr e ismmmrm et £33

i4) A Challenge to the trend of contemporary thought

taward materiglism =sre=ssseeee S P Py S e e 438
5] From analvtical science Lo synthetic science ! Part and

i MR ET AL rag s rrsrgsess srspszssans sennns s smpanbrrrssbs b aposn s sas et osm b b b 439
{6] From medicine centering the hody, negrecting mind tv medicine

for the harmony of “Ki7, “"Kelsn™ and “do”

Chap. V. Already published papers on the asvmmelry, waveness

and spiral tendencies in the forms and functions in the

N L e L T e e e e e PP LT AU L L EEEERLEen 4§49

= Original papers
Tl Studies en the asvmmetry, wavy and spiral tendencies in the

forms and functions in the orgamisms oo 443
1, Asvmmetrical development of the vrinogenital organs and its

relation to the sex-differentiation in the chick embryog —------eeeies 460
I A review aud consideration on the sexual photoperiodicity of

domestic and wild animals oo 488



INDEX

(A)
Abnormial mitosis, 34
Acnquired character, 372

A F D phenomena, 10, 41, 66.
291. 494, 295, 247, 381-185, 108 . 423

Amitosis, 3L
Mmoebism, 283
Anacmia; digestive organ, 326-327
Apaximander, 249
Antibiotic;  bacterial flora, 324
Arrhening’ formula, 460
Arvistotle, 249
Asymmetry, wave & spirality:
AL, 132
MNiews A2 Fi4-68
gonad, 470-487
ingect-movement, 453
oviduet, 448
urinogenital organ. JE9-487

Alvmic bomb-disease, 62

(B]

Bacteria; Or gin, 167. 171
Origin, 167. 171
Svmbionts i intestine, 322
Bernard, J. D., 252
Hio-dialectic; 402-435
symbolic patlern, 411-425
View of world, 424
Blastomere, 147, 188
Blood and Heredity, 373

Blogd coapulation, 5253, 130- 140
203

Bloed corpuscle;
Origin, 166,308
phylogeny, 283
behaviour, 30,185,204
Blood transfusion, 37 61
Bloud, gquantity & quality, 3l
Body and mind, J40
Bone martow,  313-316
Round-sphere, 413

(C)
Cancer:
cell, 36,47, ab. 59, 62 1.41-155. 328
reduecting of faad, 213
Nty smnd snoriaiin, o214

therapy, prevention, 36

Capillary in hiving, 34,185

Chishima, k., 68 165, 180,181,219
242, 230. 281, 29, 303, 320.366.373

401, 425,443 4838

complete works (outline) 516
Chromosome genctics: 368

sox reversal, 370

chromosome number, 169

Cleavage of amphibian egg, 187,
303

Coacervation, 287
Colour photomicrographs, 17247

Comparizon berween formal logic
and hic.dialectic, 406

Connective tissue, 39

Criterion of orthodox and
heterodox thoory, 436

(D)
Narwin, C. k. 383
Darwinism, see evolstionism
Delurmity, 63
Descartes, ., 230
Dialectic, 238, 102

Ditferentiation of bleod cell,
2820, 68, 180

DN A, "9 323765325
Dgran- jorda, 173
Duhos, B 324

(E]

Fight fundamental principles,

4-10
Fightn srincimethiodiclecrict
Ll

Einstein's relacivity, 434,431
Empedocles, 249
Energy aml matter, 417,418,
420
Engels, #5438
Environment;
chrionic diseases, 380
child's malformation, 379
hieredity, 372
perscmality, 381
Frvthrocyte;
hudding, 146
digestive tract, 173,308
yvolksack, placenta, 174
forma'tion, 173 341349
liver, cell, 36
witimate fate, 30-181

[volutionismiseventh princinlel:
hlind spols, 384
five steps, 386-188
spiral Lendency, 398. 3599

Exeramedullary haematumieiic_
theory, 27 *

(FJ

Pasting cure, 216,319
Fate of blond corpuscle, B2
Fibrublast, 39

Fiith principle (intestinal
hemogpnicsiz), 304

practical application, 317-328

First principle (differentiation of
ervthrooyvie), 28

Fadd oodiution, 525
Formal logic, 406412

Fourth principle (new cell
formation), 291

practical application, 300

4.3 spiral space-time continuum,
430,432,435

(G)

Grenetics;

practical application, 378
Germ cell;

arigim. 4% R3-129

reverse difforentiation, 191

193204

Goethe, . W, von, 175, 3858,
Gomachi, ", 254
Gonad, hislogenesis, 83-149

Gyvnandromorphism, 371




I U ST

(H)

Haematopoiesiz:
phylogeny, 168
yvolksphere and placentz, 174
Hepel, G., 251 415
Heisenberg, 433
Homuculus theory, 365
Horita, V., 3

(1)
Infantile paralysis, 63
spastic displegia, 83
Inflammation; 43, 60
supprative, 277
Intestinal haemopoiesis; 308
practical application, 317
Ito, Y., 3
Intramedullary haemopoiesis,

180, 308
(K)
Kervran, C. L, 3g7

i, ketsu, do, 55.440
Krogh, A, 147
Kropotokin, P. A, 389 309

(L)

Lamark, J. B. P. A, 488

.epeskinskaya, 0. B,
47.61.143.189. 291-295. 799, 387

encocyle from erythrocyte,
35, 37, 38. 183
eukemia; 62
ligestive organ, 326.327
iver cell, 36
-- hypertrophy, 62

Lymphoeyte fram ervthrocyte,
186
Ly=enko, T. D, 372,388

(M)

Materialism, 413 43R
Marx and Engels, dialectic, 415
Mechanism, 413
Mendelecv, 387
Mendelisin-Morganism:
embryology, 305
formal logic, 374
gcrm cell, 366
suggestion, 354
Mesenchyme cell, 29,77, 106
Metaplasia, 35
Mitotic index, 75.76.92
Michurin, 372
Mutation theorv, 305
Mutwal aid, 389, 399

(N)

Neettham, J,, 250
New formation of cell, 186, 300
Mietzsche, F. W, 431

(o)
Obesity;

cancer, 214

curg, 217
Oparin, AT, 261,262 38T
Origing

of life, 166245274, 281

my experiments, 263
bacteria, 167.171
blocd corpuscle, 173, 308-328
germ cell, B3.14]
ovam, J63.153
sperm, 164, 194

Orthodox genetics;
criticism, 375

Ovum;
origin in Amphibia, 43.156-162
in rabhit, 43

(P)

Part and whole, 439

Pasteur, I.., 251. 255, 256, 257
Phagocytosis, 5L, 283
Philosophy and science, 403 405
Pinocylosis, 283

Polvimyelitis, 63

Potocviosis, 253

Prepnancy and child, 37%
Primordial germ cell, 91.98, 107
Putrefaction of food, 278

(Q)

Quality and Quantity:
[ood, 261-Z1F
dialectic, 407

(R)

Red blood corpuscle:
pluripatency, 23
ultimate [ate, 30
ste erythroeyls

Religion and science, 417

Reilly's new theory, 275
Rejuvenation and fasting, 208
Reticulvendothel, 40
Reversibility, 400,422

of fime, 435
lteverse differentiation:

matter anb energy, 208, 422423

ovary and blood cell, 163,193
M, 219

practical application, 212

volksphere and blood cell, 313

tissue and blood cell, 204.211
RMNA, 295

(5]

Saito, K., 254
Saito, M., 3
Scientific view;

age and socicty, £38
Soentific methodology, 404-416
Scrum hegatitis, 57

Second principle (reversible
differentiation of blood
corposcie,) 204

Seventh principle (evolution), 384
sce evolution
Sex-cord, 97-100. 108
Sex-differentiation:
asymmetry of gonad, 468.487
Sex-reversal, 370-372
Sexual photoperiodicity,  488.490
Shiga, I, 252
Sixth principle (genetics), 363
Space-time 4-1) continuum, 424:435



—sehema of Chishima, 429,435
—schema of Takahashi, 427
Sponge cell ovigin, 172, 287
Spontancous generation of 5
bacteria, 171 246, 255.
246-274. 286
infectious disease, 274-278
Spleen, hypertrophy, 62
Starvation, 212

Syimhionts intracellular, 167,173,
2ag

in intestine, 419.325
Syinbiosis, 167, 189

and A FI, 283 385.391 383
S84

(T)

Takanusi k., 26348

Taniguchi, M, 254

Thales, 249

Thermodynamic law of physics,
433

Third principle (origin of bacteria),

246

35 dietetics;, 356,357
Taukiji, F., 3

(u)

Ultra energy, 119,420
Unificalion

seientific methodology, 414
Ushiyama, A, 354

(V]

Vaseolar endotheliwn, 39
Villus intestinal, 310-312

Virus origin, 47. 167,273

(w)
Wallace, A. R., 388
Wave-spival tendency;
life phenomena. 402-406
cosinns, 432,434
Wealomindness, 63
Walffian body, 6382, 199

asymmelrical development,
§69-487

Wound healing, 49_61.301

)

Yamamoto., T., 370
Yolkspheres;

Taove Torminieon oozt B

()

Foochlorella, ¥87

LT

1 o -

PREFACE

“ My aim is to estshlish eitively renewed science against the

extremely old objset ™
—alico  Galilei —

[ wrote this book as the ninth volume of the ten serial volumes which
include my complete works concerned with eight new fundamental and revolu
tional principles on the biological and medical seiences carried out by me
for the past [illy years.

And also the practical application of these principles  to heslth,
prolongation of life and daily living are included. Furthermore, thisx book
still more contains the scores of my own original papers published in English.

ltut T hope that the persoms who wish to know the whole detmls of my
work, will refer tomy following serial works:" CHISHIMA'S COMPLETL
WORKS RECGARDING BINLOGCICAL ALD VEDICAL SIEXNCEST (See
pp.3- 161

Aims of this book

#  Modern society which lays great emphasis on technological progress and
making money, brought us startling material prosperity lut lack of wisdom
af the ullimate effect abusing Lthem is bringing about many kinds of dangetous
chemical pollution on eur esrth, and mankind is faced with @ critical moment,

Moreover, it has changed people inte economic animals and kept them at
a distance from one snother.

If we leave the matter as it is, this material trend will be promoted more
and more, and. as a result, cur mental deeay and physical decline will be
premoted more and more, tog.

It is essential that we should change our way of thinking on the view of

value.
Now modern material civilization is confronted with a turping-point in

history.
We must change our thinking method (scientific methodology or logic)

from the materialism, mechanism and formsl logic te " bio-dialectic




designated by the present author, which is & dialectic unifying the hody and
mind, in other word, unifying {Auvfheben in German) material dialectic and
spiritual dialectie,

@ Tt is generally helieved that molern seiences, especially biologicel and
medical sciences have attained 1o the marvelonsly advanced state

But we must not overlook the contradiction between the modern medical
sciences and diseases. That is ta say, the more medical sclences advaneces,
the more the patients suffering from incurable chronic disesses such as
cancer, heart diseses, apoplexy and so on increase in number,

This suggests that modern Occidental medicine probably has some defects
in its principles. According to my opinion, those defects may be attributed
to the following two reasons: one is the inadequate thinking of ife,
that is formal logie, mechanism and materialisin are taken.

And another iz the misunderstanding about blood, espeeially the origin
and function of the red blood corpuscles.

In this book 1 will present my findings about these problems,

Ranging from my first principle to the seventh prineiple, T will deseribe
the fact that the haematopaietic organ iz not the bone marrow but s the
intestinal villus, and that the red blapd enrpuscles hold the polypotency of
their dl'fF-.-r-:'n:_iL-‘:inf. imte all kind of somatie cellz and permoeells, sven inen
the cancer cells ar several other vathologic cells under the pathological eo-
nditions.

Even if such o hererodoy theory may be considered an incredible one,T heljeve
confidently that it is true, beeause i1 is hased on positive facts and it eninei.
des with a correct thinking {scientifie methodology, hiodialectic].

& Heeently there appears & pew tetdency in the field of medical seience,
not only in Japsn but also in Europe and Americs,

This is the revaluation of the Oriental medicine which differs from the
Oecidental medicine on the following peints: (DEmphasizing the harmony he-
tween mind and the body, @l.aying stress on the wholeness of an organism in-
stead of the apalytical thinking, (EMaking more of prevention than treatment,
@}Cnnsfdering herbs than new chemically-synthesized remedies, (EPutting a
mare value on the natural cure than the arfificizl remudies and surgical ope-

ration for certain chronie disenszus.

T

& Tn this book I intend to unify Oriental and Oceidenta! medicines by picking
up the merits, and throwing away the domerits included n them respec

Lively.
And 1 have attempted to show a vision of the third medicine or the

medicine-tomorrow.
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EIELID CHISHIMA
Ocinber 1472
INTRODUCTION

In the sixteenth century, the discovery of Copernicus that the earth revolves
around the sun evoked a storm of indignation Lecause it displaced the earth
that had been thought te be the center of the umiverse to the less impartant
positian.

Namely, the carth was proved to be only one of the several planets depend-
ing on the sun. ln these day such a vevolutional ides was, inevitably, thought
an inselt a1 the carth's chief inhshitents, mankind.

Nowadsys sciences iucluding physics and biology, also are confronted
with a turning point (Copernican conversion), as has been pointed out by
some of the eminent scientists,

If we vead the history of science, we shall find that there are many
revolutional discoverings the discoverers of whish wore exposed to ridicule
al first,

Hut if those vevolutional finding are correct in both fact and theory, peo-



ple in the next genevation {espscially scientists) will gradually come to accept
the newly presented heterodox theory. And then the heteradoxy will became the
next orthodoxy instead of the prescot-day one and this history repeats itself,
My lindings and epinions are so widsly anil basically opposed to, the ortho-
dox hiological and medical seiences that their practical application to human

life has a gresl important meznming.

Therefore my new theory may be at first, considered to be a curicus and
doubtful heterodoxy by people

But [ helieve that if one reexamines il practically or theoretically one
will fiwd that it &= Lrue

Now [ will mention here the outline of "my eight [undsmental -and
revolutional principles concerned with biulogical and medical sciences.
@ Eight fundamental new principlas

Most of my works and opinions are oppused to the orthodox prineip-

les of the biological and medical sciences and to the orthdox scientific me-

T:-”.,'.

Tue first prnciple:

Ly feie are as foilows:

ir
diffcventiate into all kinds of

in accordance with their cellular environ-

Red blood corpuscles with  pelipotency
somatic cells and germ cells,
meatal conditicns (miliew).

(f) The second principla :

Reversible differentiation between the red blood corpuseles and the fixed
cellular elements under the different nuiritional conditions or the developniental
stages.

(D The third principle :

Bacteria amd viruses arise spontanecusly from organic matter by means of
the AFD process (Aggregation, Fusion and Differentiation),

) The fourth principle :

Cells inerease in number, mainly, by the from

newformation of Lthem
organic matter but not by the secalled mitotic cell division.

() The fifth principle :
Hacmatopoietic organ of the red blood corpuscle 1s not the bone marrow but
theintestinal villus in the adult and the placental villus in the embryonal stage,

@ The sixth principle :

Orthedox genetics contains some basic mistakes. For instance, according

to my finding, the germ cells such as spermatozod and ova arise newly

from the somatic element, the red blood corpuscles.
(I The seventh principle
Diacwinism involves some important contradictions of the origin of life,
the mutation theory, existence of microorganisms (amosbae, bacteria) which
remuined as they were without evolution, and then the negligence of symbie-
sis (muteal aid) as an important evolutional factor, ete.
(B The eighth principle :
I have presented a new seientific methodology, bio-dialeetic instead of
formal logic or material dialectic.

.
£

I will deseribe in the latter chapter of this book the practical application
of the above-mentioned eight principles to people's lealth and pralongation of
life, wte.

7 For convenience sake to [oreigners wha muy uot read all my "complete
works-serial bonks” in Japanese lanpuage, 1 will mention here the contents

af awy sorigl beoks n rem velumes eovering mere than 3500 paes mubilishen

i Japra beween 1971 and 1972}

Contents of “Chishima's Revolutional

Complete Works on the Biological and
Medical sciences.

(1) VOLUME 1:LIFE, CELLS, THE ORIGIN oF
BLOOD CORPUSCLES, HAEMATOPOIESIS IN
THE INTESTINE (pp.1-488)

In this volume I have criticized the following fundamental orthodox prin:
ciples,

(1) Megation of spontanecus generation of microorganism {Pasteur and

§ Oparin's theory)
() Orthodox cell theory (cell increases in number by means of mitotic cell




division only)
@ Intramedullary hemopoitic theury.
Against the slove-mentioned three orthodox princples, 1 have prosented
quite new theories, based on the facts and theoretical point of view,
Avcording to my new principles the orthodos views regarding with epide
miology, bacteriology, kife, cell and blood must be chanped revolutionary.
Contents
Ul Cell and biology
UT}  New-formation of cell without mitolic cefl division,
(LT Disputations about spontaneous generation of life (bactor
(V] Origin of Lacteria and virus,

i, virus)

(V] Origin of eell and microorganism in relation with symbiosis.

(VL) Relation between digestion and intestinal symbionts in higher verte
brates. -

(VIL) Phagoeytosis theory  and  amoebisin  (Phagocytosis, Amochism,

Pinocytosis and Patoeyiosis)

(VIITPhylogenetic studies on haemopoesis (invert ebrates)

(IX] Phylogenetic studies an haemapoiesis (vertebrates)

(X]  Haemopoiesis in intestinal villi:

LX) Summary, Appendices : Literajyee and Tndex.

(2} VOLUME Il : REVOLUTION OF HEREDITY,
EMBRYOLOGY., AND EVOLUTION IN RELA.

TION TO THE ORIGN OF GERM CELLS

{pp. 1—4786)
According to my view ~Germ cells arise  from Dlood eorpuseles,

and not from their mitotic col] division but from new eell formation of blood
cerpuscles ', the following problems are discussed.  (DAntagonism betwesn
Mendelism-Morganism and Lysenkoism, (2Blind spats and contradictions in-
cluded in evolutionism and embryology, especially on the nom-evolutional half
side of evolutionism, and on tle evolutional thought- * The stronger prey
upon the weaker * should not be applicable to the mankind in future. n
the contrary the symbiosis (mutual aid) is the most impotant  evolufional
factor of mun-kind henceforward. This principle has very important meaning

against the wer-provokers.

. And my finding on " the germ cells are devivatives of hlood corpuscles
is decicive factor on the judgment on the disputation between Mendelism-
Morganism and Lysenkoism.

Contents
(I]  Origin of embryonal germ cefls and the differentiation of blood corpus-
cles.
(I Origin of the functional ovum &nd the differentiation of bloml corpus
cles.
(11T Origin of the functional spermatozos in relation to the differentiation
of bload corpusele (Spermatogensis in epididymis)
(V] Summary and conclugion as to the urigin of germ cells,
(V] Criticism on the disputation  hetween Mendelism-Morganism  and
Lysenkoism,
(VL) Criticism shout Weismannism and Morganism from point of my new
theory regarding the origin of germ cells
(VIL) On the contradietion between the orthodox genetics (negation of the
inheritance of acquived character) and evolutionalism based on mutation
theory.
IVID] Criticism on the orihodex embryvology and genetics hased on mitoric
cell division theory.
(IX) Gene theory contradicts to the true evolutional thought
(X] Relation among genetics, embryology and * the repeating of past life ™
{designated by me)
Appendix
{1} My impression of "the Tenth International Congress of Genaties ™ (in
TOKYO)
(2) Suggestion to the Mendelists-Morganists
(3) Literature and Index.



(3) VOLUME Il:ON THE FATE OF RED BLOOD
CORPUSCLE : REVOLUTION OF MEDICAL
AND FROM A BIOLOGICAL SCIENCES (ES-
PECIAIlY CYTOLOGICAL AND HISTOLOGICAL
POINT OF VIEW) (pp.1~616)

According to my opinion, the very important mistakes of modern Liology
aml medicine are due to the misunderstanding about the function and fate of
the red blosd corpuscles which ocoupy majority part of formed elements of
hlood.

I have found that the red blood corpuscles have poly-potential or
totipotential ability to dilferentiate into all kinds of somatie cells and
germeells and tissues,

And under the pathological conditions they differentiste into cencer cells,
tha eallular eleteats of inflomunatery eoging,

Furthermora, they piay important role in the ease of wound healing or
regeneration. Therefors, the orthodox histolopy, haematology, pathology, cy-
tology, blond transfusion, hygiene, prolongation of life, medical treatments and
the other fields of modern medicine, must be fundamentally reexamined.

Especially, cancer is the most important problems of the world, but
there is no one who knows that cancer cells are increasing in number by
differentiation from red bload corpuscles, but not by the witotic cell division.

According to my opinien, the most important [actor of the prevention
and therapy of eancer is to promote the production of healthy, normal blood,
especially the ved blood corpuseles which are newly formed in intestingl willi
by means of AFD process of digested food substances.

I should say that, if scientists in the world do not accept my finding
the cancer problems will never be solved.

Contents
(I] Spiral tendency of cvolution. AFD process (Aggregation, Fusion and

Differentiation) as a mode of development and evolution of organisms
1] Diferentiation of cell and grade of organization.

(I} Growth, degrowth and metamorphosis,

parimitiy

g

(IV] Conception of orthodox histology,

(V] Revolution of histology (Part I. Fate of red blocd corpuscle and its
differential capacity). .

(V1] Ibid, (Part 2. Circulatory system as aninternal environment (milieu),

(VII] Ihid. (Part 3. Several tissues in relation to the differentiation of
red blood corpuscles).

(V] Ihid (Part 4. Structure and histogenesis of several kinds of tissues
in relation to the red blood corpuscles). .

(IX} Ihid (Part 5. [nner secretory organs and their relation to the diffee
entiation of red bload corpuscles).

{X] Revolution of biology and medicine (Part 1. Problems regarding hunger
and [asting in relation to reversed differentiation into blood corpuseles
from fixed tissue clements).

(¥1]  Thid, {Part 2. Regeneration and wounl healing).

{¥I[) Ibid (Part 3, relation between the inflammation and the blood espe
einlly Wood corpuselesi,

KU Ubid Part b Cancer sells and ted Blead cocpascless

{XIV] Ihid. (Part 5. Nervous system and its relation to bloml vessels and
blood corpuscles.

Relativnship between mind and body).

(XV] Problems of death

(VDI A rotrospective birds-eye view on my biological reseach works for
the past forty years.

Appendiz.  Literature and Index.

(4) VOLUME IV : REVOLUTION IN THE EIGHT
FUNDAMENTAL PRINCIPLES ON  THE
MODERN BIOLOGY AND MEDICINE AND
REEXAMINATION ON THE INTRAMEDULLARY
HAEMATOROIETIC THEORY. (pp. 135063

(1) Revolution in the eight fundamental principles on
modern biology and medicine-and its practical appli-
cation to health and prolongation of life



(1) The first principle.  Red hlood corpuscles differentiate into all kinds of
somatic cells and germ cells. And its practical use 1o the daily life,
(2] The second principle, Reversible differentiation between red hlood cor-

miscles and fixed {issue eloments according to the nutritjonal conditions or

embryvonal stage. And practical application of this principle to the daily
life,

(3} The thied principle.  Spontaneous peneration theory of hacteriz and vil-
lus.  And application of this principle to the health and daily ljfe

4] The fourth principle.  New formation of eells from organic substaneoy,
And application of this prineiple to the health and daily life.

{8) The fifth priveiple intestinal hemopoietic theory.
for daily life

And its practical use

(6) The sixth principle. Trrationality included in the orthodox gencticsprine
ciple. Especially, my finding en the origin of germ eells which are derived
from blond corpuseles must bring prefound influchee on the orthodox genet.
ic theory.  And application of this principle to eugenics and the. daily life.

{7) 'The seventl, principle.  THogicality ineluded in evoluljonism, Especially
"the negligence of the symbiosis which is the most important factor of

evolution , * biglogieal meaning of war and peace in mankind ©, " the

Stronpes firey upan Lhe weaker” nos must not be applied o human soei vty
any longer,

(B) The eighth principle. True scientific methodology of the biological sej-
ences tnust be the " Bio-dialootie *

Almost all hiv-scientists in the world are the followers of formal logic

or some of scientisls are materialistic dialectic’s followers. But | have
presented " biodialectic ™ that is an unifying dislectic both of spiritual dia-
lectic and materialistic diglectic following the progressing  law of dialec
tic itself. '

I think that the most impartant esuse of the theoretical stand stil] of Lthe
modern biology and meditine may be attributed to their inadequate scientif.
ic methodology (philosophy). We must find a way out of the deadlock ig
midern biology and medicine,

I beliove firmly that there is no other way with the execption of scj-
entists changing their thinking and adopting “bio-dialectic,

() Reexamination of the intramedullary haematopoiesis
theary

{1} Relation between the origin of réd {or vellow) bone marvow and the dif
ferentiation of red blood corpuscle under the wellfed condition, (with Fng-
lish résumé), B |

(2) Intramedullary hemopoicsis under the starved condition, especially Lhe

reverse differentiation from fat globule into red blood corpuscles.

{3) Reversible differentiation hetween the bone (ar cartilage) and the blood -

corpuscles.
{4} Criticism on the so-valled extramedullary hemopoietic theory.
(5) Amswers to the questions contributed to me from forty-six scientists in

the world

(111)  Revolution of medical science and the medical treat-
ment system in Japan
{1} Heexamination snd refleciion of superstitious belief of persons to the
modern medical theory and practice,
(2] Ethics of physicians.
3) Improvement of the medical edveation system
4] Improvement of the medical treatment system.

Appendin: Literature, Intedex.

(5) VOLUME V:STUDIES ON THE HEN'S EGG
{pp. 1--508)

‘This volume contains (i} Reprint of the monograph, KETRAN ZENKO
(Studies on the hew's egg) published by the present auther in 1933, and (ii)
my twelve original papers regarding bird cgps.

Part 1. Contents

(I} Structure, formation and physical constitution of hen's nggs..

@ Chemical constitution, nutrient value and preservation of hen's Bges.
(3 Studies on the egg-laying capacity of hen.

@) Studies on the artificial incubation.

(& Inspection, judgment of hen's e



(6} Preservation and manufacturing of hen's egm
@ Trading and selling price of hen's egg.
Appendix : Literature, Tndex.
Part 2. Eleven original papers published by the present author {published
in 1930—-1935)

{D' On the revision of erroneous explanatory diagrams of hen's egg which
prevailed, hitherto, world wide (I, appl. zool. 3. 3. 1931).

@ Correlation among the shape-index, egg-weight and the direction of ege
laying, (lay down from the blunt end or from sharp end of the egg at first)
(1 (Elidd 3. 3. 1931)

@ Ibid.(II) (Ibid. 3. 4. 1931)

(4} Spirality of bird's eggg and of hon's oviduct. (Ibid. 3. 3. 1931)

(5 Comparison between hen's exg and a Jepaneze lavge turtle {(Cheloniz Jo

) pomica (THUME]. {1930) Jap. J. woolugy. 42. 502, 1930)

(8 An malformed furkey's egg and a malformed hen's oviduct. (1 hid, 43, 507,
1331

L Un che witravioler flusrescence of nen's egg and oviduct as an indicator
of the detection of old or new egg. {Botany and Zuology (Shyokubutzu to
Dobutsu) 2. 7. 19341

@ Ibid (IT). (1934) (Ihid 2. 8 1934}

® Studies on the birds' egg (Report 1)

O the formation-mechanism of " chalazae ™ and spirality of hen's oviduct
(with Dr. N, Yagi) (1934} J. Natwral History (Hskubutsugaku zassi Bunrika
Daigaku. 30, 47, 1934)

i Thid, (Bepsrt ID Studies on the microscopic structure, texture and
translucent spots of egzshell. (1. of Japan Zootechnical Science 7. 4. 1535)
4D Thid. (Report 1II) On the relation hetween the texture of egp shell and

the weight loss of hen's emr. (Thid. 8. 2. 1938)

(8] VOLUME VI: CIVILIZATION AND LIFE(pp.i-493)

— Decline of life owing to the unbalanced material civilization —

Contents,

(1) Civilization and the pollution of food stuffs (harmful chemical treatment

— 12 =

!_.

artificial colouring of foods),

(2) Civilization and toxic effect from the sgricultural spray of insecticides,
pepticides, herbicides and other chemieal substanees.

{3) Civilization and the dangerous secondary cffect of synthesizd new reme
dics.

(4) Civilization and the terrible effect from radicactive isotopes.

(5} Antihumsnistic weapons (Hiclogical, Chemical weapons)

() Public musance accompanied with the expansion of industry.

{7) Air pollution and the decline of life.

(&) Water pollution

(8] Unwonted sound (noise), vibration, Lremoy, sink of lands,

{10} Industrial hygiene

1 Oceupational diseases

1# Harmemious contrel between mind and body.

13 Religion and Medicine,

W Pevehoesomatic disesses in eelation with eivilization.

15 The cause, prevention aml therapy of cancer and the harmony of Lhress 3
principle (Spivit, Sang, Sport)

i1l Drevention of fatipue and recovery from it.

(1 Relation between sleeping and health.

{188 Foml in relation to the human thought, health and longevity.

19 Principle of harmony and “musubi =~ (peace, unity)

Bl Theory and practice regarding life, heslth and longevily of mankind.

20 An opivion of USSR Seientist "men can live untile one hundred fifty
years "{Dr. A. Bogomolet’s book trenslated into Japanese and criticized on
it by the presest author)

Appediz.  Literature. Index.

(7] VOLUME Vil @ WAVE AND  SPIRAL
TENDENCY OF LIFE PHENOMENA (pp.i--600)
—BIO-DIALECTIC—

This voluthe is my first publication of my life works secured through

filty years on the wave and spiral tendency of life phenomena. In this volume



1 have tried to wify my theoretical biology and experimental biology.
Contents

Chap |. Wave and spiral tendency of structure, movement and lifa
phenomena in organisms (Mainly from an ontogenetical point
of wview)

(DMorphological  waveness  and rhythm. @Morphological spirality, (DA-
symmetry and spirality of morphology and functions. @Relation between asym-
metry and spiral. &Rhythmic and spiral movement. (B)Antagonism and spi
relity in the parasitism. sexual phenomena and other physiological phesomena.
@H..’a-.re and spirality in growth. @Correlation between the thythmin non-
living world and in living weorld (rhyihmic ecology). @Wavy and spiral tend-
ency of orgsnisms and that of natural environment (the sum, season, month,
day, weather, atc. )

Chap Il. Wave, spiral tendency in organisms (mainky § rom an phylogenstic
or an evolutional point of view)

{0Wave and spirality of hevedity and evolution. T0Wave and antaponism
in instinet and psvchological phenomena. (3 Wave and spirality of the development
of civilization. (3Wave and spiral temlency of the mechanism and the vitalism
through the time, and the relation between living and nonliving substances,
Chap. . The len principles on  wave and spirality in the lije

phenomena

DWavy and spiral outlook on the world (welibild oder weltanschiung, ,,
Gl -wave-spiral tendeney in atom and universe. (@Principle of repeating the
past record. (FPrinciple of the unity of inner {milicu) and outer environment
of organism. Unity of mind and body. @Antagonism and its unification,
S robabilismie point of view (G Wholeness anid correlativity of  structure
and function in organism. (@Nondiving one side of organism, EThe eighth
prineiple "there is no decided border line in every-thing and matter”. (@A
symmetry is fundemental nature endowed by heaven. #Strengthening rule of
wave and spirality in organisms,

Chap. IV. Scientific methodology and Bio-dialectic /

@Enmelh{ng binding up science, philosaphy, and veligion, (Z'Material and
energy (new conception of encrgy, spiritual energy). (@) Four scientific meth
odology (formal lugic, spiritual dialectic, materialistic dislectic and biv-dialoe

tic that is te say, mind and body are inseparably wnited ane), EScientific
theory and mental constitution of scientists, (3)Sciontific thought in relation

te social form, the time (era).

(8) VOLUME VIII: COMPLETE COLLECTION OF

THE ORIGINAL. PAPERS IN JAPANESE
(pp.1—538)

This volume contains one hundred and scores of Chishima's papers pub
lished on the scienfific periodies (Japan Zuological magazine.) Jap. Anatom-
ical Ass. Jap. Plysiological Ass.  Bulletin of Gifu Univ. Jap, Zootechnical
science. Jap. applied Zeol. J. Inscet. Biol. Med. Science (Tokve Univ), Bial.

Sei. (Iwanami) ete.

(9) VOLUME IX:CHISHIMA'S NEW THEORY ON
THE BIOLOGY AND MEDICAL SCIENCE
TRANSLATED INTO ENGLISH

This volume is written in English and, un the part L. contains the Tovolu-
tional ecight principles on the biology and medicine presented by the present
author. and on the part I, scares of the present authors Eaglisl: papers arc

also collected. (this volume) (pp. 1--460)

(10 VOLUME X : SCIENTIFIC ESSAYS, CRITI-
CISMS ON MEDICAL SCIENCE, AND THE
AUTOBIOGRAPHY OF THIS AUTHOR

(pp. 1—550)

In this velume the writer's opinions vegarding hiological and medical sci-
ences are colleeled.  For instance, " campaign apainst the fluoridation of
drinking water "

" On the danger of blood transfusion ™ “Material civilization and spivitp-
al civilization ". " Unifying of the oriental medicine and the occidental medi-
cine ", * Criticism on the opinion against rice eating . . " Secondary reac

tion of chemical drugs”. " Diseases caused by the modern medical troat-



ment "

* Problems on sex”. World peace and Bio-dialectic”. " On the faults of
the modern analytical dietetics ". " Criticism against some Japanese opin-
jon that “milk is not only usecless but also harmful to human being m

* Harmony between mankind and natursl environment ", ete.

(11) VOLUME XI: APPENDIX

Index Lhroughuut the whole ten serial volumes of * Chishima's Complete

works "

— 16 —

3
f
f
"

o SR L TS R AT T

L g 1 e

g
¥
I
:

&

-

2

i’f.

5
£

Explanation of the Colour Photomicrographs(Figs. 1~30)

(Figs. 1-27 were photomicrographed from preparvations; paraffin sections, fixed in
Bouin's fluid and stained by haematoxylin and cosin | g 28--30 photemicrographs from
stamp—smear preparations stained by Giemsa’s solution. All of these photomierographs

are origingl with K.Chishima]




1. Platomicregraph from @ section of Frogs fiver injectil rarben culloid, showing the Leansilion
fram ergtlvocyte inte liver cell.

Hack mass (a) located in the nteratices of liver colls are derivatives [ent clunigs of erythrocytes

with earbon colloid This mass shows transition into Kupdfer's cells, framwhich it differentiales into

liver colls (b #h. These is oo sim of typical mitutic figure in the liver

g.2. Newwal liver of [rog.
Showing the trasitiomal pheses from evythrocyle, with an elongated nucleus inelicated by @b arvow
into the liver vells with clear roel muclens e mucleid. M the Tower part of the fgure thers are

two Block masses. These oee the clumps derivel from melanizated liver cells.

ig.3. Showing open system of the capillaries. of spleen.
There can be scen & mingled state of the erythroeytes with dark stained nueleus, the splewen-cell
{a kind of bymphocytel with somewhat clear pucleus and (he elements of several grades of transitional
phases  belween ervthracyte and spleemeell. Moticed there can he seen mEny of extravasated

eirythrocytes

fig.4. Pancreas of mouse and Langerhan's islets.

There can be secn the conlination and transitional phase from erythrocyles (2] stained with eosin
{ved) localizing at the upper-right of the fig inte the pale cell- mass (=ldl of langerhans). Islet of
| angerhans viten contains eryihvacytes in il and it iz wellkwown that the islet cell aecrete &
barmons (insudin} which play a role 1o prevent diabetes.

At the cirounfarance of Lhe Tslel there are many of dark staincd cell:mess hnanercﬁlir:ncimus},
sceording to my opinien Islet cells differente inte acinus cells wider wall-nourished condilion bl
untler starved coadition the acinus cells differentiate reversely into the Islet cells and at last refurn

tu erythrocytes.

Fig.5. Lifferentiation from epythrocytes into primordial g#rm cell tadpole’s gonad]-

Av the fefr side (kidney] there are arytheecyles and its derivatives. .. Irmphocyte like cells. From
the middle pertion of fg toward the right side there can be seen the transitional pheses from
lympheyteid cell-mass inte (e primordial cells with lavge clear nuclens by means of AFLD. process
[ Agpregation, Fusion and Differentiation) .

n the periphery of these germ cells (hese are many erylhrocytes or the elements balonging  to
its differcentisting phases with derk stained puclews

Figfl, Mewformation of ovem from erythrocytes in the blood vessels, [Surface portion of frog's ovary).
tvws blosd vessels ave branching off toward the feft-ugper and the vight-uper portion of fig. and
in the blanted ends of these two Wlood vessels there can clearly be seen ovuis growing through
the AT pracessol erythrocytes
There are Ggures vesembling somewhat mitatic figure, but it is met mitesis, on the contraty it
ia the transitionel phase of cell-fosion
At lower-eft there is a large ovum and at the periphery of it are several numbers of erythrocytis

auclel and their transitional phases into yolk imaterial.
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Fig. 7.

Fig. B.

Fig.5.

Fig.10.

Fig.11.

Fig. 1.

USiferention from ervthiveste intn spormatezoa. (testis of nouse!

AL the wpper wididbe poriion ervthrocytes fstatined rell are Jocaled in the interetives of seminifer
ais (hules and are fwo semintleous tubnlies at boweer loft omel vight side

Chtide of semmiferous tubules ace esveral with crstheecytes (el and sleer tramsition from
ervthrorvies into—=cells of bisement menbirane *Socioli cell SSprrmatepgeniutie primary spernatocye
- wSeconcdary ﬂpﬂ'mturﬂr—*ﬁpmulil—"ihﬂ secalled Spermatozon

Bt the socalled sperniatozeas i the seminiferons thule are gt trme functionsl sperme While
functinaal sperms with fertilizimg capaeily are generated only in the cplnlynis (of. fig 90,

Funclional aperms ave gencralsd from ervthioeytes n the eplitlwis. (testis of st
Fanl _taining ares bransversing the mithlle portion «f the Tig is the hbmal streame aml there are
traisitional phases [rom ervihrocyle intw the so-called warly spernstozen through the same Leansition:

al stages deseribed in fig 7.

True spermatogenesis take plage i epididymis [tesis of mousel

A cross section of & duclus epididemis Frethroovtes (stained with ved and indicated by arvow)
are adhered wn the surface of the ductus. There ave tronsitions from ersthrocvies it wall-eells of
the ductus ad—light stail wall ciell—degeneration of aueles—rpale mameradibe substance (8- mwith
approaching to the centre of the ductus theve appear spmlaneously spermatogoas (Bl These sperma-
toenas show Lypical shape of sperm aml Futictiumal 3s has bieen beliovel There s we. evidence that
these spevin are ool generated in Ve Lestis by mitosis bul ave sponlanecusly geaerated o sile

Cancer cells are 4 derivalive from eryibrocytes (human ulerine cancer)

Two blood vessels are descending downsrd, and their culs are opening to the tissue. Many of
erythrocytes sre scalleving shoul and they show transition into small-lyphocyloid elements,—= imms
ture =wall cancer cells.

FHuman ulering carcinwng.

These can be seen many of extiavasated evsthrocytes (staincd with red) ave seattered here aml
there, and mingled with small primordial cancer pells And there is trinsition beiween these two
elements.

Cancer nest of hwman wterine sATZiROME

Tow chisters of concer cells, the cancer nests, are shown at upper left and vight side af the fig
And at the lower lefl side is a cancer nest af carly stage of it's diffeventiating from a bhund vessel
wihich still contains sewe of ervthrocybes




218 Teverse dilferentintion Teom yelbesphers into crvtlivnasles wnler U starved el frog'= ovary
starvell for B wecks!

The Tumre i= a il wper Deft peeetivn of e ovum. Volb-spliors  (ab (Teeatest from e

e eoght othe Ti o and stained wath el From shich tewaed the Lefi sule thees arising melauin

g — vty stamnel el il steiee cheme muele fed=rtvpieal ervilioeitis @) samd theo tloy

are cartied out et Womd vessel There i= sloan climely the evideee of the reverse diftereatsation

from volk splers fate crvt o tes

g Heverse differeniml i from vlhespliervs o ervtlenesbes. rers ovark, starvi] for Tive wiks!

Therie dre an et liffeentioling . reversely il daytheocytes o e puichlie portna of - ehe D
l Yulspheres (al stamed with Tl oo thee periphirs of tlear arise dack broan - cobovel melaon pis
mend (1 =4 st pmal plases ygaeal covilivoesbes G warh dark: staied nuclei and red eolered -
poplitstn <are caevieml oul by Bliwal e Wl Thws the ovorey sdoinks geadually, Apomd this
v Lhire are six avomess These dvanes dao reviase o covtlioesgtes bl b Taastly foemul

evum hegins reverse differentiation at first,

15 Yellow bume marnne (Tatty tissuel veveesely. dillenatiate nto Ulond porpuseles e marros of
cat’s Tenmig sdarved 12 iy
There aviee nany ecethroblasts inoa Lo f plobale (a), aml then they | riedeti iste purimsdidasts
(bt & nermwoblast sives vise b many of we-necleated ervthiroeytes all ey aive caeriend ot by
Tlain] sz

i 16 Heverse differentiation Team 2 gaghon coll Tute many of erytlacyies T starved fon five weeks)
Targe panglion eell fal with clear cytoplasm  (whivh Gulicates st il liws contuimal lipoid sulr
crancis] il will dock stained moclews. Within that rell newly avise mmny o povail eretheoestes

fhromgh Lransitional stages (ke

217, Meverse differentintion from spimal cond inte eoythroeytes {pimal vord of Frop stasval for five
“4_‘{:‘1‘1&.

There 15 o cagiblasy stiiinad with il sl somendst bl side of conlee Tine, In whichesabain

twn ervlbrocyles. Left aml vight sule f W eapillary thieve are many of veverse ransitinnal phases

b From nerve fibers jntea capillaries aml ecpthroeyles,

.18 Reverse dilferentialion fron Bnnestissne into ervthroovies Mame of @ chick starced 9 doys)
Unider Thie well Bl comciting epirmertis silferentiale inte carlilage  Vimsie—shore- Lissoe, while we
der U starvid comebition they differentiate reversly into Blaod corpusclis, I this case Howersem
vanil i) hecome wide aml home e leeome caclilige (b)) aml Hwas [rane murroaw (e} sl Juriher
intn Eidood corpuselen, To the Tome iwrow thiere remsis thin Boni=istge Gl aml Lesture of bone uns
detan prous amd framle.




Fig. 19, New fovmation of srythrocyte trom pullsphere in chick ey, (hematopoiesis in yolk sac!
Syrface of volk =ae in chivk: With jeing Lo upper portion {le wolkesphere () beoome to he frag-
mwited sarise nuclei servihroblusis—ersthenestes sprotatype of Bl vessel containing erythroblasts
(b and then they ore carried out. Notice, e prototype of blood vessel has no welldefined loundary,
{ed o the contrary. it continuons to velk-spleres, Eensitopaiesis in yolb-sac in luman beimge i anl¥

rwlimwentary.

Fig.20, Hematopuiesis on 1he placenta in callit (Hamatopoiss on placental wvillus|
Second stage of hematopoiesis in devilopmental eribieya in pamenals inelmling husan beimg goe
ceed |roughout all embeyenal =tage, Upper Tight portion of the fig shows maternal wlerine wallial.
Fram where lilaad s poured] out inde the wlevus the maternal bload vorpuscles ave gathered fureth:
er—primoridial placental villus (bl —fuse with embyonal placental villus *epithelial cells af villps *
growth ol them henmcvtoblasts—erythrocyies (e stained with red-rearvied oot Ly bl vessels

formed newly.

Fig.21. . Magnilied phulonderograph of the bip 20
Matersal Bl corpuseles (n) adhere ou the dacental villus (b} —rdilferentiate fnte the epithelial
colls af villus by memns of new cell formation imsitu—brom jnmer portion of the epithel  transform
inta-erythrddast rerythrocytes iel, Tn this case alse there is no sign of mitatic cell ||i'rli.5i.o|1.

Fig. 22, llematopoicsis an the intestingl villus in moal's small intestine.

Fpithelial cells {a} of intestinal villus grow wredually with agproaching to inner pertion of vitlus.
il becorme & large cell () with large nuclevsand stained with yed (eosin), And these normoblast
like coll transform ints several numbers of non-ncleated mammalizn crythrocptes by means of
spotulationlike process.

In this cesc also these is no sign of witotic coll proliferation.

This the embryonal erythrecytopoiesis takes place (1) at first on the villus of valk sac from yolk
sphercs and second stage () on the placental cillus from maternal blood, and (3 after the birth,
an the intestinal villes from digested foul material

Fig23, MNewformation of erythrocytes from yolkspheves (heart of tadpole just efter hat ching!

Thiere are sbout ten primordial erythrocyles within the heart, Each primordial erythrocyles, [the
soecalled yolkeshere cell) includes ahout B0 -0 of yolk-spherea. Some of these chow sign of aynthe-
sis of IMA in that mass [stained with hematosylinl . After & few days these primorsial erythrocytes
Jifievantiate inte typical erythrocytes with nuclens.

Fig.28. Mew formation of wuscular tissue fram the yoll-spheres (a portion of tadpole’s rail)
Yolk-spheres (a} showing the appearance of red graneles stand leagthwars. Then they shew trans-
ition inlo muscule fibers (h staind with fight red eolour, Here anil there can be seen stristions.
After the yollospheres are consimed completly in the embryo, the erythrocytes take the place

of yolk-spheres,




(B) ORIGINAL PAPERS PUBLISHED IN ENGLISH

Relation Between the Histogenesis of the
Wolffian Body and the Differentiation
of Blood Celis in Chick Embryos®

Ev
Kikuo Chishima
{Dept. of Vet Med, The Gifu Univ. (ifu-Ken, [apan )
Six Figures
Introduction

Fver since wolffian body was fArst described by Wolff (1890) it
has heen weneraiiy velieved by many workers (Bramball, '28, Lillie,
"19 and others) that the glomeruli and Wolffian tubules begia heir
develepment 25 a result of the condenzation and mitotic proliferation
womesenchymal cetls,  Howevar ¢ eermss probalie (hat this comcplion
may demand further comprehensive evidence, because the most im-
portant problem with regard to the source or origin of these elements
has not vet been settled so far as the writer is aware. It is widely
accepted opinion that the erythrocytes are the most highly differentiated
cells and so I can find no paper dealing with the behavior and
differential potencieas of crythrocytes, even though there have been
published tremendous amount of the literalures regarding to erythe
rocyics,

The writer (Chishima (2-14, 20)}; have reported that the eryth-
rocytes in several species of vertebeates show wonderful behavior and
they may have very wide differentiating capacitics. This paper is a
description of the relation between the histogenesis of Wolffian body
and the differentiation of the blood cells in chick embryos.
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{I) Materials and Methods

257 F, chick embryos obtained by crossing female Barred Plymouth
Rock with male Rhole Island Red which were kept at the Laboratory
of Zootechny, Dept. of Agriculture, Kyushu University were used as
materials. Age of embryos ranged from 4 ddys to 21 days of incuba-
tion. As a fixative Bouin's fluid was used, and serial sections were
cut 4 to 10 micra thick, stained with Delafield's hematoxylin and eosin,
in some instances Flemming, Champy, Meves, Regand and Allen
Bouin's fluid were used as fixatives, Hydrogen Peroxyde, which was
diluted with equal amount of Ringer's solution, were injected into
the air chamber of some of incubating epgs, and then at certain
days after the operation the Wolfliian bodies were examined,

The Waolffian bodies removed from embryos at 910 davs of in-
cubation, transplanted into the collio-allantoic cavitics of the other
incubating eges at the same age throush the small whele which had
bren mude on the vy shelll The operated sres oturned to incubator,
and after certain interval the transplanted tissues were studied micro-
scopically.

Results

(a) Direction and Phases of the Differentiation of the Blood Cells
in Wolffign body.

The embryonic erythrocytes (IA) migrated into wolffian body show
the transitional phases into following four main directions, namely,
HA. TIB. TIC. and IID under the influence of induction of ficld at which
the erythrocytes are lozated and then these four types of cells further
show, transitional phases into IIL A, I B, 111, C. and 1IID. respactively,
according to lapse of Hime.

Thus all of elements of wolffian body in chick embryo belong to
any onc of these four phases. These classifieation of the cell types,
however, are only for the convenience sake of studics, so that, in

strict sense, it is unable to draw a strict line among these cell-types
- because they show continual or transitional phiases in each other.

The characteristics of the cell-types deseribed above are as follows :—
T PHASE [. The cmbryonic erythrocytes belong to this type, and
_thm type may further be subdivided into two types IA and IB,
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puseles, (pituitary gland, pineal body, adrensl, thyroid gland, parathyroid,
thymus especially Ilassall's corpuseles, carotid body, sortic body and Coc
cygeal body, in relation to the differentiation of red blood corpuscles)
X Revolution of Medicine and Biology (Part 1)

Problems on the Starvation and Fasting

(History of famine, Histological changes due to starvation. Weight
change of the organs under starved condition, Histological change of muscle,
heart, blosd, goned, digestive orvgan, liver, pancreas, spleen, lung, kidnay,
mammary  ghand, thyroid, brain, nervous system, emotion, bone, bone
marrow, and skin under starved condition. And it relation with the reverze
differentiation from the fixed tissues into blood corpuscles. Rejuvenation and
prolongation of life span by means of fasting or semistarvation. The starve:

tion as a social issue)

XL Revolution of Medicine and Biclogy (Part 2) Regeneration, and

Wound Healing in Relation to the Ditferentiation of Red Blood Cor.

puscles (Heexamination on the histugenesis of regeneration, wound healing).

Regeneration bud (or blastema) and scar (connective tissue) are derived
from differentiated red blood corpuscles.
Bluod coagulation is induced by the destruction of red Ulood eorpuscles.
Meraplasie. Fluripstency of red bood eorpuscler,
ML Revolutien of Madicine and Biclogy (Part 3) Inflammation and
Red Bloed Corpuscle. (Historical change of the meaning of inflammation,
Cawse of inflammation, Symptom in relation with bleod vessel and blood cells.
Leucocyte as a derivative from red blood corpuscle. All celldar elements
of the inflammation area (site) #re resultants from differentiated red blood
corpuscles. Heaction to the injury in protozoa and invertehrates.
Lymphocytes which appeared in inflammatory tissue are mainly deriva:
tive of red blood corpuscles. Prineiple of therapy of mfammation).
XL Revolution of Medicine and Biclogy (Part 4) Cancer calis
proliferate by "AFD Process™ of the Red Blood Corpuscles
{Mechanism of the multiplication of cancer ccll is basieal problem and
the first step of cancer stwdies, Distinctive feature of cancer eell Cancer
cell does not multiplicate by means of mitotic cell division, but by AFD
process (Apzregation, Fusion and Differentiation) of red blood corpuscles.

Intimate relation between tumor and Wood .vessel. Criticism on the orthodox

theory on the outdreak of cancer. Carcinogenic substances and factors.

Mutritional condition and cancer, espectally in relation to fasting

" (semistarvation) and" cancer. Fmotion as an important cawsal factor of

eancer. Criticizm on the resull of the International Cancer Conference
¥V, Revolution of Medicine and Biology (Part §) Relation Between
the Narvous System and the Blood Vessel {including blood corpuscles)
and the Correlation Between Mind and Body

{Parallelism of the distributionpattern beliveen nervous system  and
blood vessels. Histogenesis of nerve cell from volkspheres and blood eclls
at early developmental stage in Amphibia,

Intimate relativnship among nerve, lymphatic canal and vein

Heverse differentiation heiween nervous tssue and blood corpuscle
under the different nutritional conditions., Psycho-Sematie Medicine, Theories
of Pavlove, Camon, Selve and Reilly snd Oriental medicine ete.)
XV. Problems of Death

(Partial death, and Individusl death. Cause of death, Devolution and ex-
termination of species.
XVL A Retrospective Bird's-eye View on My Biological Research
Works for the lasi forty wears. Literature published by the present

author).
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materials from the mother blowd.

‘Therefore the proprivty of mother's diet, mentsl life, mode of living, affects
te more susceptihle embryo than muther.

It is well known fact that in Germany, England and Japan the “phoconelia”
with short legs and without hands were born of wothers who drank thalidmid
sleeping drug

Tt is only one instance among many. We can not deny that the above-mon-
tioned soveral diseases are mally due to the blood stained with unnatural
chemical or physical factors by civilized and winatural mode of life.

Chap.]1I. My Works Published, Previously, on
the Differentiating Capaceity of Erythrocytes

My works have been published by the followmg three monographs and many
of scientific papers, from 138 up Lo present.
W the anies of gownrigrs and Iemen wheo ety b bness mees detathed

facts abuut this probiem 1 will state briefly on the problem, (some of my papers

have already been mentioned in the previeus chapters)
(A} Monographs

& "REVOLUTION OF MEDICAL AND BIOLOGICAL SCIENCES™
{Subtitle...... THE FATE OF RED BLOOD CORPUSCLE)., BY K
CHISHIMA. pp 1638 Pub. NeoHaematological Assoc. Gil Japan 1961
This monograph has published by me as a companion book or an end
l-campleting:l volume of previously published three other monographs: “DBasis of
NeoDiology Vel. L.... Genetics, Embryology, and Evelution in relation to Origin
of Germ Cell, 1957; "Basis of NeoBiology. vol. T0.
The Orign of Life, Cell and Blood Corpuscle, 1958
I. Pariodicity, Asymmatry and Spirality of Organisms and AFD pro-
cess (Aggregation, Fusion and Differentiation) in Organisms as a
momant of the Developmemt and Evoiution
Nuotes: AFD process takes place on normal developmental process of
lifiz.
Reverse AFD process takes place on the death or decomposition of

cell, so that vires is ot an element on the way of evolution, but is only a
resultants from the pathological and reverse AFD process of cell

II. Cell Differentiation and Organization-grade ((Organizer, Field, Po.
larity, Ontogencsis, Philogenesis), Theory of the repetition of past record
of protoplasm.  ete.

. Grewth and Degrowth

Mitotic cell division is not leading growth factor, and Reverse differen-
tiation from fxed tissue cells into bloud cells give rise to degrowth.
ot
IV. Orthodox View on the Histology
V. Revolutional Histology (Part I} Differentiating Potencies and
Fate of Blood Cells. (Ancients’ view on the hlood, Faie of erythrocyte and
ervthrophage lor hemophage). Giant cell as a resalt of Syneytiom (AFD
process). The socallel extrameduollary hemopoiesis is only 2 phase of re-
verse differentiation from tissues into blood cells. Life span of ervthroeyte,
Fate of oplisevte, meising of vmphoid avea st
VI Reveiclional Histology (Part 2) Vascular Systam as amiiiau of ssils
AV bridge. {AV snastomoszes). Open type of eapillary. Passing out of
erythrocyte throush eapillary wall Bhod vessel and nervous contral. Inti
mate relationship among blood vessel, nerve amd Lloud corpuscle, develop
mont of heart and capillary. ete,
VIL. Rewolutional Histology (Part 3) Differantiation of Blood
Corpuscle and the Formation of Various Kinds of Tissues.
(Eetodernal involution organ and oulgrowth organ with blood vessels.
Epidermiz, melanin pigments, connective tissue, adipose tissue, muscular

tissie, notocosd, cartilage and bone tissue, 4s a derivative from red blood

- corpuscles),
VO Revolutional Histology (Part 4) Structure and Histogenasis

of Various Kinds of Drgans

(Tistogenesis of salivary gland and Liver. Lanperhan's Tsland of paR-
creas, spleen, excrete organs, milk gland and respiratory organ in relation
with the differentiation of red blood corpuscles)
IX. Revolutional Histology (Part 5)
Histogenesis of Endocrine organs and differentiation of red blood cor-



is necessary to avoid the danger from old degenerated or deteriolated hlood.

Because the foresail substitutes can be preserved without degensration,
and they are convenient and cheap in point of produetion and transportation.

It hus been generally believed that if one Liter of bload is lost, one bter of
blood transfusion must be done.

Up to this time it was thought that blood must be supplied for the supply
of oxygen and nutrients to lissues.

According to my opinion even i red blood corpuscles which carry axyEen
deerease in number by blood loss, all tissnes of body difforentiate reversely into
blood corpuseles, and erythrocytes in blood recover their mormal number with
comparative rapidity,

Therefore after the loss of a large amount of blood physicians have to inject
into blood vessel blood substitutes emouph volume to meke the normal Llood eir-
culation smoath.

Moreover the side effects do not produce by this method.

About one million of EuwropeAmerican Christians started a movement
apainst blosl transfsion ard denied blood transfesion.

Thus they have had good vesulls to keep health of man.

(VI} Why does Hypertrophy in the Liver and the Spleen Take Place

in the Case of Cancer, Anasmia, Atomic Bomb-disease, and Leykemia?

In the orthodox hematology end medical science we can not find any relialile
explanation of this problem.

In these diseases hypertropy of the liver and spleen always occur respee
tively more then several times of mormal size, in spite of cmaciation of the
Trncly.

Most probebly, in this case, we can not recognize almost any typical milotic
figure in these organs,

Mo one has not demonstrated the reliable evidence that the enlargement of
these organs is done by mitotic cell division.

- Why so? This is because pathologists have heen believed that the orthodox
cell theory of the principle of Virchow... “Omnis cellda e eellula”--- is truth
and is an iron law of biclogy.

According to my opinion, as damaged intestine of these disesscs, hemapaietic

- 6. -

function i= net fully done, the patient falls into anaemis and the erythrooyvtes re

versely differentisted from various tissues of body are carried to liver and
splecn and fixed there where the blood civeulation is stagmated. And these stag.
nated erythrocytes differentiate, aceording to cach miliey, into the cells of lLiver
wor spleen respectively, synthesizing DNA in the protoplasm of nonnucleated red
blood corposcles.

Therefore the first curing method for these diseases iz to devise 2 coun-
termove for the recovery of physiological funclion of whole Louly, especially  of
digestive eanal,

But orthedox medical sciences overlook utterly this principle.

For the planning of recovering of digestive function, especially the villie
function of intestinal mucous membrane, we must devise dietary cure and
improvement of living for promoting health,

For these diseases the application of radivoctive isofopes and chemotherapy
make the condition of the patient worse and no effect can be expected.

Even if temporarily improved, after all, it couzes the vitality of the whels
body to decrease. From olden times, in oriental medicine, several kinds of herbs
(Sanzukon, Seed of Hishi, Hamachishs, and Hatomugi (Peare barley) have boen
used as special remedy of cancer,

It can not be sail that these herbs are special remedies for cancer and
anaemia alone, but these have the action of activating chiefly digestive organ
generally.

Adter all, in the cases of snemia and cancer the principal object in view is
to make the [unetion of digestive organs normal anmd to activate normal

erythrocyte poiesis in the intestine,

(VI) It Must be Regarded that Deformity, Weakmindedness.
Infantile Spastic Displegia, Infantile Paralysis, Polymyaslitis,
and Yellow Baby etc, in Infants and Children Come Chiefly
from Unnaturainess of Womb Environment or from the Ir-
raticnal Life of the Pregnant Mother rather than Heredity.

Hesulls of my stedies on germ cells and all the cells i embryo give rise
te their appssrance from differentiation their blood corpuscles which take their
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ceivedl the highest trecatment. Tn spite of the utmost treatment they died unex-
pectedly earlier by the implication of other diseases owing lo the foresaid three
treatments of orthodox medicine.

In short, the “alpha and omegs  of prevention and me:liﬂalﬂtrealmentﬂf can

e ot e POl A e i

pathological conditions™.
Tt is of preat importance that medical scientists of the world should accept
my opinion and that general laymen should also understand this, and endeavour to

prevent cancer.

() Inflammation and its Relation with Erythrocytes.--the basic
Problem of Internal Medicine and Pathology--

As already stated, all inflammation, such as preumonia, pleuritis, meningits,
nephritis, dermatitis and so on, give rise to blood congesting in  accordance
with Tocal stimulation. Inflammated parts show the five characteristics symptoms
of nEammation, namely, Ted, sweling, heat ifeverd, pain amd distorbance of the
function.

In general, physicians practice allopathic therapy for such symptoms.

In order to exclude such symptoms physicians ususlly practice narcotics to
pain, antipyretics to high [ever, astringents {or binding remedies) to diarrhes,
purgatives o constipation, sympathomimetic drugs to high bleod  pressure
{hypertension] respectively.

These are only allopathic treatment and not fundamental therapeutics.

Therefore these are followed by harm side effects.

The fundsmental principle to prevent and cure inflammation is to live natural
iving in harmony with mind, body, and exereise and above all to reduce guantity
of blood, Therefore it is necessary to reduce hemopoiesis of intestinal villie by
fasting, semifasting or reduced diet sccording to the kind and degree of diseases.

Modern medicine knows only plus-dictics and does not know the importance
of minus dietics, and thus is lisble to give diel excessively to various kinds of
inflammation and to make it worse.

(IV) Most of the surgeons in the World don't Know the True
Mecharism of Wound Healing, in  whic is the Most
Fundamental Problem in Modern Medical Science,

Erythrocytes in the blood which was shed to wounding portion, differentiate
into the connective tissue and erusta which repair the wound part, Though they
don't know my new theory, if physicians sew up the wound, it will paturally heal,
Bur in order to prevent the .wuunr] from becoming septic, and 1o recover it
early, it is necessary to apply the fondamental treatment, which was mentionsd
i the previous chapter, to external wound.

Espeeially veduction of diey, minus dietics provests suppurcative and quickens
healing. It is necessary for physicians and laymen to know this principle

During the Great World War, OB, Lepeshinskaya Advocated the therapy
of wound that “bload bandage” quickens wound healing and took gool effect. She
was unaware of the fact that the blood corpuseles differentiate into conneclive
tizste fetcatriest of woinding ziles.

[f bacteral divtiness Jdoes oot east mo the wounding part, the wonmi e
better by meve banding of the wounding part.

Therefore in the febl of surgery it is extremely important to understamd

the intimate relationship between wounddicaling and erythrocytes.

(V) On theDangerous Side Effect of Blood Transfusion Before or
After the Surgical Operation,

I'he physicians who helive the orthodox dietics in which plus dietics, is
over-estimated use habitually blood transfusien after the eperation awd somelimes
belore the operation. Such treatment tend to accompany serum hepalitis as side
effects of hlood transfusion and makes the condition of the patient still worse
heyond expectation by “refuse reaction™ (antigen sntihody reaction}. By blond
transfusion the patient sometimes is infected with malaris, syphilis, and nther
ilaﬂw!.{unit miCTronrganisms.

Therefore, as slready stated in the previous chapter concerning canecer, it
iz safe to avoil blood transfusion to the umost, to develop blood suhstitutes and
to use them. To use blood substitute is very useful not only for prevention of
oecurence of serum hepatitis but infections of pathogenic microorganisms. Tt




titis virus or cancer virus are generated spontaneously,
Thus the condition of the patient is in danger of gelting worse,
 DBecause the protein in the serum and blowd corpuseles is different among
individuals respectively in the striet sense of the word, even i blood group
tvpe is the seme. :

When differeni kind of protein is poured directly into blood vessel, antigen-
aptibody Teaction takes place I living body, though there may b differences of
degrees,

When the patient of cancer roceives o large quantity of blood transfusion,
he suffers with higher rate from a complication of serum hepatitis than gener-
ally be considered.

Therefore there are many instances in foreign countries Lhal sustitute so
lution free from protein, for instance, Ringer's solution, physiological salt sole-
tion, gelatin solution, P'VA, Dextlan, Riger-Lock solution and others were uvsed
instead of blood, and in these cases the serum hepatitis and death rate de
creased remarkably.

Especially in hospitals relating to religion where blogd transfusion is denied
from the stand point of fith, good results have been obtained by the use of the
abwwve -mentioned substitute blood.

Hereafier the enlightenment of beneficial and harmless substilute blood s
dezired carwestly.

The principle that the red bleod corpuseles in transfused blood are fived
within liver of slow Hood flow or in cancer temor and where they differen-
Liate into respeclive cells;

Orthedox medical seientists, however, does not understand that virus s
pencrated spontancously.,

Radioactive isotopes, Xoray #nd chemicsl remedies used generally today are
originally carcinogenous substances.

Radicactive isolops namely cobalt! radium, ete, and chemical remedies,
namely miteoeen mustard, ete, which are widely used in modern medicine, affect
harm action on fiving body.

It ig the treatment of the western medicine of today that tries to kill cancer

cells alone using the above-mentioned medical treatments.
But these treatimenls are not tight in principle and also have not succeeded

in practice. The idea that "poison quells poison” is lable to involve cven healthy
cells by poison, Furthermore it is not fundamental treatment to forget that
m.mcer is & chronic general disesse apl cut off local dizeased portion slone. To
jmprove whole living conditions. is first consideration.
I It is not rational to try to seek a certain special remedy of cancer.

" Because cancer s generated owing to the traditional accumlation of unnst-
wral condition of Tving.

Thercfore it is the most important to get ril of the cause

It is due to this point that orthodex medicine, which mainly depends on
radio isotopes, surgical knile and special chemotherapy, is powerless in treat
ment for cancer. :

As ecancer cells are the derivatives from bleod corpuscles, which became
abpormal, especially from red corpuscles, the fundamental countermessure must
be to make binod normal

The foundation of making blowd povmal is to live a life depending on mind,
diet and nataral living,

{8) The Counter plan sgainst Cancer mus! be Prevention First

“l's find disesse early and to cure it early --this is the motto of the
countermeasure for cancer in almost every civilized countey.

Bat thiv is nol right treatment,

The principle of oriental medicine of olden times was mainly to prevent
budy from iliness, that is, preventive medicine.

There iz truth i the svcalled proverb that “An ounce of prevention is
worth a pound of cure’. The meaning of the proverb is very applicable to
cancer. ]

The resson why the Ministry of Welfare and the medical circles of Jepan
do ot adopt this treatment, lies probably in the system of medical practitioners,
commercialism of physicians, and misunderstanding of the basic principles of life.

In oriler to prefer preventive medicine to therapeutic medicine and to keep
the health of the nation more rational, it is desirable to adopt the system of na-
tional expenditure of medical treatment

In cancer problem, prevention is more importsnt than medical treatment. In
the cases of the late Premier lkeds and Dir.Tasaki, Director of the National
laboratory of cancer in Japan, their cancer were carly discovered and they re
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or semistarvation and thus reduce blood volume.

Synthesized chemical remedlies which are widely used to hypertension
should be avoided. Because it is not the fundamentzl treatment, but is mere an
allopathic treatment.

It restraints lemporarvily the tension of sympathetic nerves and may de-
erease temporarily, But when the cffect of such chemical substances is lost the
patient may be retuened to the same condition as was before or more

[Far the prevention and cure of hypertension and cerebral apoplexy, it is
the most efficient treatment to reduce blood volume by means of reduced dict,
fasting cure and low feeding. But modern medicine forgets this point. [t goes
without saying that "KL, (mind), "KETSU, (blood aml bodyl, and "DO,
{exercise) should be in harmony” (according o oriental medicine, basic princt
ple to keep health is the harmony between "KI7 amd "KETSU. but | think
there is necessity to add “DO,.J.

T alznend Tharapy of Cancar in Relation with Blood

i1} The Key lo Scive the Problem of Cancer is to Clanfy or Solve the
Qrigin of Gancer Cells.

While alnost all of modern medical scientists in the waorld believe that the
cancer celly arise from normal epithelial eells by celbmutation, and  rapidly
meremes e —echae ol them by mesns of mitetic cell division.  So they are
wrimg in the starting poinl.

According to my stuldies, as alrewdy stated, evvthrocytes differentiate mto
cancer cells under pathological condition of the body.

1 have firstly foend this fact i the world, and [ have published in English
my finding in Okajima's Folia Anat. Bl 37, Helft 4--5, 1961,

So long as this finding of mine is not frankly adopted by the medical seien.
tists, the solution of cencer problems will not be attained.

It is right that \Warburg’s opinton that under the oxypen deficient condition,
cancer colls grow. There are many scientists who maintain fately that eancer
cells arise by cancer virus,

But aceording to my opinion hacteria and viruses do not incresse m
number by means of dividing in twes, but they are penerated spentanecusly i

the degenerating protoplasm.

Most prolably there is no virologists who have positively proved that virus,
which invaded into the mside of living cells from the outside, and multiplied by
means of dividing into Ewo,

In the case of cancer cells, though virus does not invade into the t:'.eﬂ
through cell membrane (protoplasmic membrane), Cytoplasm itsell changes into
the socalled “cancer virus”™ when the cell is disorganized losing its normal ac-
tivity and approach the condition of eellulsr deatl.

Therefore cancer virus is not the cause of cancer but the result of demen-
eratod cell.

In: short, cancer 15 a chronic gencral disorder which secure when the vi-
tality of bedy decreases remarkahly and blood chenges abnormally owing to
long, unmatural irrational living

The treatment of cancer, therefore, must be reexamined.

While orthodox medical typical cancer treatments are the following three
kinds of methuls,

1) Suregieal cutting off of carcinoma {himor) .
(il Hadiy isatopa thetapy,
[iit) Chemotherspy.

But these are, so 1o speak, allopathic treatments, and not fundsmental
treatments, Therefore the therapy of cancer of today doss not produce any suec-
cesful result Moreover, it ofien makes the condition of the patient worse.

(2} Blood Transfusion is liable to be Attacked With Serum Hepatitis.
and se  blood substitute solution should be used.

After surgical cuttivg off the cancer wwmor, blood transfusion is always
practiced.

But blood transfusion is threatened with the complication of serum hepati-
tis of very high rate, even though the adapted hlood group and fresh blood is
used Tt is difficult to detect the existence of hepatitis virus in the blood before
blood transfusion. lven if blood which does not eontain hepatitis virus in trans-
fused, the blood corpuscles in the transfused blood are fixed in the liver and in
the cancer tumor of the patient and they become cancer cells because the vitality
of the patient's body is low. So that the liver and cancer tumor swell and en-
large without exception.

And within such pathological liver cells and cancer cells, the socalled hepa-




CHAP. II. PRACTICAL APPLICATION OF THE

FIRST PRINCIPLE - ( THE THEORY OF
DIFFERENTIATING POTENCY OF RED
BLOOD CORPUSCLES) TO HEALTH
AND DISEASES

{I) The Quality and Quantity of Blood and Blood Corpuscles are
the Fundamental Factors Controlling Health, Longevity, Pr-
svention of Diseases and Medical Treatment.

{1) Quality of Blood and Health

As has been mentioned above, the erythrocytes ave the basic materis] of
all kinds of cells in human being and other animals,

Therefore, #f its quality and quantity are not nermal it is matterofcourse
that we can not maintzin or promote the health.

Te maimntain physiologically clear. and unpalluted state of blood we must be
faithful to eat always unpolluted natural food in quality, small feeding in quantity,
and masticate the diot well, I have designated this as & “three S dietary
rule for health’, that is to say, in Japanese “three S,, means the capitals of
the following three words: “Shizen-Shoke,, (natural food), “Shoeshoku, (Small
feeding) and “Soshyalu, (chewing welll, Forthermore we musi also make
every eflort td keop harmony of stable mind, fresh blood and muscular exercise.
I our mode of living would be contrary to the abovementioned necessary condi-
tions for health we mayv not escape from various diseases, on some oecasions,
there is a possibility of newly deformed, weakminded, or sickly infants  newly
born, througl the polluted blowd of their pregnant mothers. Cur health
also depends upon the cnvironmental conditions. So that, spraying of dangerous
insectivides, pollution of air. water and scil by several, chemical poisons and
radinisotopes, from waste products of factories, polluted foods by srtificial
staining, treated with harmful chemieals; or with irradiation treatments, several
new remedies with harmful side cffects, all of them are absorbed into blood
through the digestive canal or other parts of hody and give dangerous effect
every man and even to foctal life,

We shall he confronted more and more with issues vitally affecting environ-
mental pollutions.
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Hy physical exercise, the lung snd heart increase in their activity, aceord-
ingly ciréulation of blood is promoted and the oxygen content and freshness of
blood incresse more and more, and it preveats the - differentiation  from
erythrocvtes into capeer cells, because the cancer cells develop in under the
oxygen deficient conditions as has been pointed out by Warburg. As the river’s
water is purified by its flowing, blood also is refreshed by its active circulation.

For the sske of healthy life every one, of conrse, must prescrve his blood
normally by taking natural food, and by wellbalanced, mental life, because by
these factors’ influence the constitution of blood changes remarkably. 1t is a
wellknown faet that the mental stresses, such as enger, {ear, griel, discontent,
and the other mental stresses always pive rise to almost all kinds of chronic
disrases.

Therefore, 1 have adovecated, “the harmony of “Ki-Ketsu-Do (A - if &h)
is # [undamental primeiple of health and Tongevity,,

In Japancse, "Ki" (%) means mind (emotion or spirit), "Ketsu” (1)
blood, and “Tha" (&f),,.... physical and mental exercise.

Moreover, to maintain normal constitation of the blood is not only necessity
for every man's health but it is the most impartant problem for foctal life and
the children of next gencration.

(27 Quantity of Blood

It goes withoul saving that the quantative decrease of biood and Vood o
puscles set cause anaemia, but on the other hand the excess of lawd volume is
apt to be attacked with lwpertension, cerebral apoplexy, hearl disesges anl
other disturbances.

Hlitherto avterigl sclerosis and ments] stress were considered to be the
main canse of hypertension, TU may he true partially. ut according to my opin
jon, it seems to be neglected or gnored that over quantiby of the blogd is the
cause of these disesses. As will he mentioned in the later chapter, the site of
erythroeytepoiesis is in intestinal villie, so thal any person whose digestive
organ is healthy and who eats fancy food much, increascs exeessively in abso
lute volume of llood emd is liable to the danger of cerebral apoplexy due to
oxplosion of h.]md viessel

Therefors any person who is liable to suffer hypertension and cerchral

apoplexy, should live on vegetahles, roduced diet and sometimes practice fasting

— i



(5] Differentiation Procass of Erythrocytes in Wound Healing

Tn this case, the erythrocytes differentiate; at first, inte mesenchymes or so-
called embryonal cells, and then, from the mesenchymes into epithelial cells. The so-
called mesenchymesB are very young elements just as differentiated from red
llood corpuscles as described above. Thus the wound closure is completed
within aboul seven to ten days by means of the differentiation of red blosd cor-
puscles bled on the wouml site. The present author confirmed the abovemen
tioned facts hy experimental study on the wound healing of skin, gonad, and fiver
ote. in bivds and mammals

There is areat variation in the abilily of diffevent kinds of cells and tissues
to regenerate. Connective tissue, liver and blood vessels are very rapidly regen-
erated. Becauze those ave the first step of diffeventiation from ved blood eorpus-
cles even though they pass through the intermediate stage such as mesenchyme,
lymphoevte or other leucocytic stages. In these cases regenerated new cell does
not arise by mitotic proliferation of preexisting cellular elements.

However the mare bighly specinlized eellz such as nerve cells or: muscls
i highier animals or man, lose regeneraiing aluility.

Tn general, the reparing ability of the injured tissue lowered according tu
old age and to the move bighly evolved animals,

(VI) Blood Coagulation and the Role of Erythrocytes

(1) Genarally Accepted Opinion on the Mechanism of Blood Clotting

The eoagulation of Llood is essential for the protection against over blood
loss from the circulation system when a blood vessel ruptures.

It is believed that in the most of invertebrates blood conteins no flrinogen,
coagulation is cffected by an agglutination of blood corpuscles only.

Tn the lower vertebrates clotting by agglutination of corpuscles has pract
cally no Gbrinogen and prothrombin within the vessels, and the thromboplastic
substance on the outside constitutes a mechanism which provides perfectly for

the fluidity of the circulating blood aml its prompt clotting when shed.

In mammalian blood & new element appears, namely, the blod platelets when
hlood is shed, they promptly gather and agglutinate and disintegrate, so that they
furnish thromboplastic substance which starts the process of blood coagulation,

The blood platelets which play the most important role in blood clotting have

been  believed that they are fragments of cytoplasm thrown off  from
megacaryocytes of the lung and bone marrow.
) And the most genevally accepted opinion as 1o the chemical and physical
mechanism of bload coagulition is as follows;
(a) Platelets adhere to the hroken edges of a vessel, then they disintograte
and produce thromboplastin, i
{b) Thremboplation + Caleiwm + Prothrombin - factor V + Other gquestionabla
factors—thrombin.
(¢} Thrombin+iibrinogen—fibrin,
{d} TFibrin thread entraps ervihrocytes to form elot,
(2) My Opinion On Blood Coagulation

According Lo my studies the important role of platalets playing in the
blood clotting can not he denied, but the above-deseribed orthodox opinion as
to the arigin of platelets is very doubtiul.

Because | can not find such an appearance or hehavionr of megakaryocytes
in marrow or lung, as they projects, pseudopodiadike excrescence into ca-
pillary wall and vinched o the surface of the meskarvoerras and moke them
enter into the blond siream as platelets.

Therefore, the opinion of the megakaryoeylic origin of platelets: scems 1o
me a8 an imaginactive and fancy theory.

Results of my ohservations on the blood clotting the platelets have no loco:
mutive ability, inspite of the fact that they are agglutinated in coagulated blood.
This fact shows that they were not pathered quickly there. On the contrary,
there are wellgrounded facts, that the erythrocytes shed out of Wood vessels,
some of erythrocytes soon ruplure, and extruded cytoplasm of them rapidly
chenge their staining capacity and become the same of the platelets,

Therefore, blood platelets are resuliants of destructed ervthrocytes and
not the products of megakarvooytos.

[Furthermore, according to my studies on the blood clotting of mammals, birds
and amphibia it was found that the destructed erythrocytes play” an important
role i hlood elotting as T have published in the fllowing pspers (Chishima 51)




itemn, "Differentiating capacity (ability} of red blood ecorpusecle,,
{2} Orthodox Conception About the Mechanism of the Wound Healing

It is generally accepted opinion about the mechanisim of vound heaking (re
generation) that the destroved cells or tissues are repaired or replaced by
similar or dissimilar cells by means of mitotic cell division and in parts by cell
migration.

So that according Lo the orthodox opinion the wound healing process begins
af firsl hemarrhage, and the erust formation, removal of dead tissue or debeis
by phagovytosis or Lguefaction of dead cells, leucooytes of all kinds gathered se
lectively into the injured part, replacement of lost cells and tissues is accom:
plisked by ecll migration, proliferation (mitotic division) and cellmigration, in
wounds of skin, the fibrablasts play role ehiefly by its migration ime clot, these
fbroblasts arise from the cells alreadv presenl in connective tissue

Fibroblasts put out processes and fuse with those of the near—hy
fibroblosts and at last they become shrunkes colls—the mature conneetive tissue
cells,

(3) Erythrocytes Play the Most Important Role on Wound Healing,

But the abovementioned orthodox view docs mot agree to the facts,

Because there can be fund no true mitotie division of fibroblasts in the
wounding part,

Most probably, the alovementioned orthodox view on the mechanism of
wound healing is due to the misunderstanding of the difierentiating process from
erythrocytes inte the cellular clements of the wound healing, as a mitotic
proliferation.

Because the extravasated ervthrooytes in the wounding region shiow csriain
phese resembling some stage of mitotic division, synthesizing DNA in their
eytoplasin, In this process, at first, the ervibrocyles are aperepaled and
graduary lose their red staining property with eosin (losing oxy-hemoglobin) .
And then DNA symthesis take place in the fused mass (blood mowera). In this
case chromatin substance (DNA) appears here and there in the bloosd munera,
So that this figure is apt to be misunderstood as & milotic figure,

Migration of fibrablasts in wound can not he denied as s slhizht function of
wound healing, but, it can not be said as a chief factor of wound healing. Because
there is mo sim of such abundant supply of Tbwoblasts through mitotie

profiferstion.

Plitherto the forination of new ecapillary and endothelum at the region of
wound, has been considered to be the migration and mitotic proliferation of
endothelial cells. But the chiel source of their supply does not b proved satisfac-
torily, Granulation tissue of wound site composed of {a) newly formed ||:a|:-iilin:i|-35-.1
(b} fbroblasts, (e) lewcoeytes, and (d) red blood corpuseles.

According to my view the capillary and its endnthelial cells are resultants
from mechanically depressed red blood corpuscles and itz differentiation. Amil
the lescocytes i the site also arise [rom differentiation of red bloed corpuscles
transferred there out of the open end of blood vessels.

The lencoeytes and fibrolasts too are the derivatives of the erythrocytes.

Thus almost all of the eellular elements of granmulation tizsue which repair
e wound are origmated from erythracytes bled there immediately afier the
injury.

{4) The phagoeytosis Theory in Wound lesion is a Misunderstanding.

Crust formation on the surface of wound also takes place from the drying
and heridened of coagulated blood bled there.

It has been believed that the dead cell fragments in the wound are re
moved by phagocytes.

However, il is most probabl due to misunderstanding of the AFD process
of red blood corpuseles.

"I'hat is to say, the process of new cell formation in the fused mass of sev-
cral number of red blood corpuscles resembles the phagocyvtic behaviour of lew
cocyie or phagocyvtes.

But there is no firm evidence of phagocyvtosis.

On the contrary, there can be secn all transitional phases from the fused
Wood corpuscles into the socalled phagocytes or leveocytes,

The epithelium covering the healed wound of skin is generally believed zs the
results of migration of neighboring epithelial cells because there is no evidence
of mitotic, prolileration of epithelial cells. Tt may not be denied that the very
small portion of the source of epithelial cell is repaived by migration of the
cells, but according to my opinion the migration from neighboring epithelial cells is
not & chief or entive source of the wound healing, because almost all source of
epithelial cells is the derivatives from red blood corpuscles.



of capeer colls and éreated a sensation in Prance,

At this time DeStephanopoli of Pasteur Laboratory had aleeady known
my finding (Chishima 61) on the origin of cancer cell. So that he declared that
“the first finder of the origin of cancer cell is not DeHalpern but ProfChishima
of Japan”.

(V) Inflammation and Erythrocytes

Whenever certuin lssue is injurcd or irritated by physical, chemical,
microorganismic agenls o by emotional stress there follows a series of tissue
reactions at the site jrritated, that is the socalled inflammation,

Most of diseases origiate or accompany with inflammation ncluding either
of inner medicine or surgical sphere.

In spite of the fact that the inflammation is the most basical problem in the
medical seiences, it seems to me that the true mechanism of inflammation has
been misunderstoad by preosent day medical scientists,

That is to sav, the most importont point which differ from my view, is
the negligence of an important roie plaved by ervthroeytes at the region o in-
flammation, and the overestimation of the function of leucocytes.

It iz generally accepted opinion that in the site of inflammation there take
place the widening of blood vessels, increased blood pressure, acceleratad rate
of Llood Mow at frst, then increase m permiability of vessels, the escape of
plasma from vessels into an ares of mflammation.

So that there appesrs the following inflammatory five symploms, namely;
voedness, heat, swelling, pain and fumetional disturbance. In this caze, the in
creased permiahity due, chiefly, to increased size (diameter) of capillary pores
(the socalled stigmita or stomata of capillary's wall). It is said, that, under the
normal condition, the dismeter of stigmata  is abwout 38 dngstrom, and under the
inflammation they mereaze m size o 50 to 200 dngstrom, so then blood stasis,
plasm cutrusion and edema take place, and then oceurs emigration of lewco-
eytes through capillary wall, some investigator deseribes that the erythrocytes
also go through the wall's pores, and that the leucocytes also emigrate out fo
blood vessels by means of amoeboid motion and by chemolaxis.

Howevear, according to my studies on the capillaries of living body or stained

section proeparates, the eapillary's ends are open here and there, so that the

crythroeytes flow out, freely into the interstitial spaces of Hesues.

The so-called a state “orythrocytes are ingested by phagoeytie macrophages
i the region of inflanmatory region” is, in my view, only @ product of the AFD
process of erythrocytes, hecause thers is no evidence of the profiferaton ar
emigration of macrophages. On the contoray there can be scep clear transltmml
phases from erythrocytic mass (monera) inte macrophage.

According to my opinion, polynuclear, polymorphonuclear leucocytes and
monocytes are derivatives of red hlood corpusclos through their AFD process,
Small lymphocyte only originates from differentiation of single red blool eorpus-
cle,

Various kinds of leucocyles differing in morphologically and staining property
may most probably be due to the difference of differential stage of them and the in-
fluences of cellilar environments (milieu) where the extravaseular ervthrocytes
are localized,

It is generally believed by pathologists that the pus in puralent inflammato-
v lesion is a corpse of leucorvies which are defoated o battle with peasenic
ENACTIEES,

But such an opinion may not he true, heeause the results of oy ohservations
on the putrefaction of leucocytos or other cells the protoplasmic substance itself
hecome into putrefactive bacteria without bacterial invasion into the cell, (See
B spontamecus generation of bacteria’)

(VI) Relation Between Wound Healing, Regeneration and Red
Bicod Corpuscles

Regeneration and wound healing have Deen already noted as one of the
primitive réactions Lo injury, occurring in lower animal as well as men, thougl
the vapacily in higher animals and wen is pol batter-developed than in Lhe most
of lower ones.

Heplavement of the lost part (cells or tissue) by new ones occurs not anly
after injury bul, in Ussues, such as epidermis and blood, contimuously, as old cells
wear out, This ecase is known as physiologieal regeneration.

{ 1)iWound Healing and Erythracytes
In this chapter this author will deseribe the former case, the wound heal

ing. For as to the latter case, the physiological regeneralion of soch as muscle

or several RKinds of healthy tissues T have already mentioned hefore under the




Hg1—5&6. New formation of egg in the evariole (ovarian
tube} of grasshopper. -
a--the so-called overinle. The ovariole iz a
derivative from transformed trachea, be:
cause there can be seen the taenidivm on
the end portion of the evariole,
beegg (ovum) {E.C)
Fig. 1=1. Spermatogenssiz of mouse.
Showing many spermatozoas arising from one
spermatocyle without cell divizion.
Spermatogonias loceted upper most site of the
fipure are dervivative of erythroeytes. (K.C.)

(IV) Origin of the Cancer Cell
.-Cancer Cells Develop from Erythrocytes---

(1) Outline of My Studies on the Relation Between the Cancer Cells
and Erythrocytes

Muny of the Scientists believe that cancer may arizse by way of the chro-
mosomal mutation or by sbnormality, so that the caneer cell multiply in the wild
and unregulated manner. And the new eells rezulting from these divisions have
the same ability to escape control.

This opinion is based upon ervoneous arthodox eell theory, chromosome
theary and orthodox genetics.

These principles are unconfirmed and merely imaginative as already  stated,
cancer cell does nol show typical mitotic figures,

The socalled abinormal mitotic figures of cancer cell are not true mitetic
process, hut it is only a phase of new formation of nueless (DNA) in the
apgregated mass of non-nucleated erythroeytes.

1 have been designated such a fused mass of blood corpuscles as  blood
monera” So that the abnormality of elromosomes (shape and number) is not
the causc of cancer, but the result of cancer. (Fig. 1-2 and color plate)

Admitting one step, the abnormuly chromosomes of cancer celle In number
and shape ave only parallel change,

Virus

In virus disesses, virus is not the cause of the disease but a vesult of de-
generating cytoplasm. In other word, viruses give vise spontaneously synthesized
DINA (virus particles) in the pathologically degencrating protoplasmic substance.

I iz so0 with the soealled cancer virus.

1f one reflects frankly that cancer and virus diseases are neither hereditary
nor infections, one will understand i

Tt was in 1961 (see Chishima 61) that 1 found and published that “cencer
cells are derived from the erylthrocyte's differentiation. Ater that V.0, Kryukov
and (1.P.Lepeshinskays of Lab. Acad Med. Sciences of the U551 wrotc a
letter to me, supporting my paper {(Chishima '61) and published their opinion
resembling to wmy opinion, in 1963

In 1965 Bernard Halpern published a new theory eoncerning to the origin




“There is no such a ease in Japan, that the paper applying for doctor was
let alone for ten years long without reporting to faculty meating o one'’s finding,

So that T have published this paper (i Englishi on the Okajimas Folia
Anatomica (Bd.24, Heft 3, 1948). Before this paper, I have published a resumi
of this Ruding of mine in Japanese (Chishima "48 ab)  collectively,

And T have published, further, collectively, as a monograph (Chishima '57).
on my studies on the origin of germ cells in many kinds of animais.

Orthodex theory regarding germ cellorigin Weismannism has been helieved
until now, that the germ colls are independent genetically from somatie cells,
aml the germ cells are continuative themselves through their cell division. But
such orthodox theory does not agree with fact. |

This finding of mine has great important meaning in relation with genelics,
embryology, evolutionism and other biological principles.

Since my first publication on this new theory already 24 years glied away.
But most of the hiologists and medical scientists excepting few seientists, have
Lwny ryiintain pomeoinment for my theery.

7 Suggesiions to the Mendelisis-Merganizis

The “International Congress of Genetics” was held in Tokyo and Kyotn for
a week begining on the Gth September 1936,

In this congress almost all investigators of the world excepting Glushchenko
and Kushner, believed in Mendel-Morganism,

Allmost all of publications in this congress were orthadox genetics.
To my regret there was no svientists who published his studies about Lhe
ovigin of germ cells which are the foundation and starting point of genetics.
After that congress 1 expressed my impressions st the end of the
monoglaph which T published in 1957, “
i Ml o >,

“Ruggestions to Lhe
Ilr,;vw:;lg adﬁi:-c-:l,[}}vi-eudel and THMorgsn for the sake of their pre-
cursory works on geneties. But nowadays unprogressive Mendelist-Morganists
are ztll clinging to the ghost or the remains of the old AMendefian dectrine
which has alecady-finished its function.
The orthodox penetics, the chromosome theory of heredity asserts that,
i} the gene or hereditary substance localized in chromosome is imlependent

of environmental changes, and is never generated de novn
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i) the germ eell is immortal and is mdependent genetically of somatic eell,
and

iii) the hereditacy alteration is produced only by sexual breeding or indefinite
mutation which is independent of natural environmental change.

However, iL must be clesr to any progressive hiologists that such an or-
thodox Morganizm is a statie eoncepl dwelling, still, on the preformation theory,
the Pre-Darwinian thought,

Berause, recontly, the following three fundamental discoveries confradicting
with the leading idea of Morganism have been presented by the biolomsts, that
is to say, the first is the proof of the inheritance of acquired character (by
LW.Michurin, ‘T1.ysenko and their corroborators).

The seeond is the verificalion of newdformation of cells from living sub-
stances, ie. volk spherce, egp albumen ete(by O.B.Lepeshinsksya, her cooper-
ators and K. Chishimal.

The thivd is the finding that,

al the werm eells are prsfoced s o reselt of differentiacon and de-
differontiatiom of the sematic cells, the erythrecytes,

I} reversible differentinton between the blomd cells and slmost all kinds of
fixed enlls incleding germ cells, yolksphere, fat tissue, and bone tissue ste.iby
K.Chishima). Fven if Morgsnists may reject or take no notice of those new
facts, ov be regardless of the mental attitude of them, there is no longer
voom for dowht that the orthodox genstics must be reconstructed fundamentally,
just s a certain inseet lavvae should be attained b an adull stage throogh the
metamorphosis (histolysis and reconstruetive histogenesis).

Thus the situation of nowaday Mendelism Morganism s just ke that of
insect lave just before metamorphosis, or that of Ptolemaie system of astromomy
immediately before the replacement by Copernican system,

The immortal saying of JW. von Goethe,, “Stivh und Werde! ™ may deserve,
in this case, the deepest contemplation for the present comservative Morganists.

K. CIMTSHIMA, (1957)

(Prof. of Biology}

Labovatory of Biology, Gifn University
Gifu, Japan

(See fizs1—3, 4, 5, 8 7




Difference of structure and nature of various soris of reticuls endaothelial
system cells conform to the “feld” where they are located.

(IIT) Origin of the Germ Cell

(1) Outline of the History of My Studies on the Origin of Germ Cells

The origin of the primordial perm cells has been studied by Swift (" 15),
Brode{28), Dantschakoff{31), Matsumoto{'31), Goldsmith(28) and other many
svientists. But as all of these investigators are believers of orthodox cell
theory, ever since Virchow, their opinions regarding the ovigin of germ cells
differ with fact in cerlain important poinis.,

I have studied about this problem on ckick embryos, at the Iaboratory of
Zootechnical Science, Kyushu Imporial University, And I have found that the
primordial germ cells of chick embryo arise, at first, on the blood island {outer
side of embryo), where the primordial germ cells give rise to by means of new
formation of eell from volli spheres, but not by mitotic cell division. And in later
embryonic stage the gorm cells and other all kinds of embrvonic gonad cells
are derived from erythrocytes,

In other word, the germ cells and other cellular olements of gonad are the
derivatives from differentiated ervthroeytes, And these emhryonal germ cells in-
erease In nunber by diferentiation of ervthrocyies, hot no by mitetic eol! division.
I have, furthermore, studied on this problem using a5 materials, amphibis, repiles,
mammals, fishes and nsects ete. and 1 have confirmed that my finding on the
chick embryos is true and is applicable to the other animals mentioned above.
{Chishima ™8, 51, '52, 54, 55, 57).

1 have presented in 1947 a thesis (title : Swdies on the relationship
hetween the histogenesis of gonads and differentiation of blood cells in chick
anbryos) to Kysshu Imperial University, to apply for a degree. ‘That paper
was received regularly by the university. But my opmien is so revolutional and so
contradictory to the orthodox theory that my paper was let alone for ten yoars
long, withvut examination of my thesis for doctorate.

The member of jury of my thesis did not lodpe a protest apainst my
thesis. Hecause there can be no painsaying for my thesis as they have no
foundation based on fact. As they were orthodox believers, tht they were afraid
of opposed opinion from orthedox scientisis,

< Al
P_... S0 & - "?'
e %‘a-ﬂf# o' o

| T R S

Fig.1—3. New formation of ovum in frog's ovary,
arprimitive oveam in the blood vessel
b---carly stage of the new formation of ovum through the A
process of erythrocyles,
cooyoung ovum Notice the transitions from peripherzal cells {de-
rivatives of ervtlirocyles) into wolk material (K.C.)
Figl—4.  New formation of ovarien follicle of rabbit.
a---mesenchymatous cclls derived from erythrocyies.
be-snew formation of follicle through the AFD process of
mesenchymatous eells. (LG}



According Lo the general opinien, leose conneetive tissue cells develops from
the mesonchymes whick have embryonal nature and they give rise to the formed
elements of blood, blood vessel (vascular endothelium) and various kinds of con-
nective tizssues.

It is said that the mesenchymal cells remsin continuously in the interstices
of tissue spaces until adult stage since embryonic stage.

But such an orthodox opinion a5 to the origin of mesenchymes is ohviously
incorrect, Because (1there is no evidence of continuation by means of mitotic
division since embryonie stage. (i) according to my siwlies on the mammals,
birds or amphibian's embryes the mesenchyme cells are, at fivst, decived  {rom
yolk spherss by means of AFD process [Aggregetion, Fusion aml Differentistion
from yolk sphores in the developing ovum).

| have defined such mesenchymes arised (rom wolk sphere's AFD) process
as the mesenchvme-A, And I have found that these messenclymed  with
multipotential ability, differentiate inte almost all kinds of embryonal cells in-
cluddine eetvdermal, entodermal and mesodermal oells:

MNew eell fovmation (not mitobic division) of mesenchymeA hom yolk spheres
through AFD process continue until the yolk spheres are completely consumed.

While another type of mesenchyme which 1 have defined as  “the
mesenchyme-B”, a derivative of non-nucleated erythrocytes (in mammals) or
of nueleated erythroeytes (in bird and lower animals),

The mesenchymeDB therefore can be found in prenatal or adult body only.
Their shape, character and locality resemble mesenchyme-i\.

So that generally both mesenchyme cells have been denominated indiserim-
inately 8y “mesenchyme’

Because most of histologists adhere to orthodox cell theory, there may
he nothing for it but to be referred to “mesenchyme-A” as the ancestral cell
of “mesenchyme-B",

(14) Reticuloendothelal Cells

The reticuloendothelial cellz have heen reforved to be a coll type seattered
all over the hody.

And the best known function of them iz phapocytosis and formation of anti
bodies in inflammation and immunity.

The reticuloendothelial system sometimes iz defined as macrophage system.

-
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It hes been said that this system nclules the following various kinds of
cells; macrophage in connective tissue, alventitial cells of blood vessel, reticular
cells in the lymph node, or in spleen, Kupfier cells in liver sinuses, lining cells
of simuses m the adrenal and hypophysis, the dist cells of the lung endothelial
cells lining the blood vessel ete.

It is said that in embryonal early stage, the endothelium of blood vessels
is identical in ils-[mtmcies with the common mesenchymal eells, so that iL has
hemogioietic ability.

As the results of my studies it was found that the endothelial colls lining
Blood vessels arised from yolk spheres through the AFD process in amphibian
embryo at the eariest stage, and in its later from erythroeytes.

Thus the endothelial cells are not the mother cells of ervihrocyies but are
progeny or derivatives of erythroeytes. This opinion can be applied o other
animals (mammals, birds)

And all the reticulvendathelial system described above are the differentinted
resultants from erythrocyles.

Tt s wenerally helieved  that the veticaioendindiefial cefls play @ ol 1o
destruet the erythrocyies, in evidence of (ke prescnce of  erythrocytes
hemosiderin and cell fragements within the reticulvendothelial cells.

There is apparently contradicted statements with orthedox scientists.

That is to say, they say on the one hend, the reticuloendothelial cells have
erylhracytopoictic ability, while, on the otherhand, they say thet the erythrocytes
are destructed by endothelial cells.

Such a contradicted orthodox opinion can be clearly solved by my theory
and agree with facts, According to my opinion, the erythrocytic fragements, and
hemosidorin mvolved within the endothelial cells wre not vesults of phayocytosis,
but a phase of the AFD process of erythrocytes. That is to say, in certan
case the erythrocytes may ageregate, fuse and differentiate into Kupffer coll or
maerophage, and other sites of body erythracytes adhered to vessel's or sinuse’s
walls differontiate into each of reticulvendothelial ecll according to its localization.
In the latter case, the differentiation of each erythrocyte can take place without
AFD process.

So that all kinds of the reticuloendothelial cells belong to the very young

diffeventinl stage just arvised from eryvthroeytes.




must he impossible to explain it by mitotic eell division of their mother cells.

On the contrary, there can be scen every tramsitional phase from
erythrocyle or erythrocytic moners (mass) into lymphocytes or other various
kind of levcocytes aceording to their cellular environment (miliey) .

Orthodox hematologists have believed that the lymphocytes are prolferated
by mitotic cell division in the stcalled the lymphocytopoietic nodule of Iymph
node. But it iz next to impossible for hematologists to prove such a fact because
there can hardly be shown the evidence of mitotic cell proliforation.

According to my investigations Iymphocyte is the youngest stage of cell
differentiated from erythrocyte, And it shows transitional phases into vari-
ous kind of fixed cells in every site of interstitial spaces of tissues, showing the
transitional figures from ervthrocytes,

It has been believed generally that most parts of various kinds of leucoeytos
are formed in the bone marrow by mitotic eell division.

But there i= no reliahle sign of their mitotic proliferation.

On the other hand there can he seen the all transitional phases from

ervthrocytes into the leucocyles including lymphoeytes. This tendeney is more

more remarkable in inflammatory region or in the bone marrow,

Ch the new frmation of levevies from ervihrocytes by means of evtoplasmic
extrasion | have already published by three papers (Chizhims Y950} (sec p )
{11} The leucecyte is Only & Transitional Phase fram Erythrocytes

te the Fixed Tissue Call,

The lescocytes, especially neutrophils, have been referred to be the most
mportant element for protection against the bacterial invasion through  their
phagooytic action,

But this orthodox conception is very doubtful, because under the putrefac.
i process of leucocytes or other cells they degenerate into & baeterial mass
without invading of Lucteria from cutside into these cells. So that the phenom-
non, “the leucocytes engored bacteria’, in reality, are the resultants of the
lecayed loucocytes or celis in which the bagteria spontanecusly arized,

Therefore, it ean be said that the orthodex conception, “the phagoeylic fupe-
on of leucocyte’, is based on uncertsin observation.

On the contrary, the most important function of leucocyles ic rather ils (if

*rentiating ability to Lscome various kinds of fixed cells than their phagocytosis,

Prominent hematologists A.A. Maximow and W.Dloom (50) have pointed out
that “the small lymphocytes, and monoeytes in mfammatory region, indireetly

develop into macrophages amd _ﬁbrﬂhiusts, a transformation notl strictly reversi
ble: This opinion is correet, hut in my opinion, lymphocytes and other type of
leucocytes have wide capacity of difforentistion info various fived cells .utldar
physiological conditions teo, In the bone marrow snd other fat forming ;Jc_rsﬁmns,
the leucocytes undouldedly differentiste into adipose tissve through their fatty
depeneration. The stem cells of various kinds of leucoeytos, therelore, are not
the derivatives from every different sort of their stem cells but an unitary stem
glements, (in mammalian  animals; nonnucleated erythrocytes) or  nucleated

erythroeytes (in bird and other lower animals).

Why the same elements, the erythrocytes ean differentiate into so _many

kinds of other cells? ]

The answer to thiz guestion is “the mfluence of induction of the “field
where the erythrocytes and leweoeyles are carried by circelation,

(12) Connactive Tissue Cells, Fibroblasts and Vascular Endothelium

The majority opinion holds that Gbroblasts are the highly differentiated eslls
which do not give rise to other types of cells, though it is generally holieved
that they ean develop into osteoryies.

And &t & also a majority opinion hal the vaseular endothebium of the
enbryonic liver, hone marrow, and spleen may take part for a short time m the
production of hemoeyioblasts, and many histologists helieves that the endothelium
of vessels, even in adult stage, have erythrocyte poictic funection.

However, according to my opinion, orthodox opinions described ahove are
lacking in firm evidence. And the vosults of my studies, though, those of
fbroblasts, small lymphooytes and vascular endothelium differ each other i
shape; fibroblasts are slender spindles, small lymphocytes are spherical,
endotheliums are thin flaltened in shape, they all helong 1o the same differentis-
tion stage from nonnucleated erythrocytes; the youngest stage just developed
from erythrocytes. Because there is no conclusive evidence of the milolic
proliferation of these cells. And their difference in shape due, most probably, to
their physicochemical environmentsl conditions. About this problem [ have pub
lisked my papers since 1948 years (Chishima 48'63).

(13} Mesenchyme-A and Masenchyme.B
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Fig1—1, Photomicrograph showing the differentiation from
erythrocytes (a) inte liver cells of the liver cell-cord
of B days chick embryo. (KL.C.)

Fig.1—2. Showing the differentiation from crythrocytes into can-
cor ¢ell of human uterine cancer through the AFD process
of erythrocytes.

a--ageregated mass of mesenchyme-like cells derived
from ecrythrocytes.
becanoer cell derived from the fusion and differenti-
ation of the {a}.
There is no typical mitotic figures in  the
carcinoma lissue. (K.C.)
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functions.

Their number is far smaller than that of the erythrocytes, averaging in the
normal human blocd 5,000 to 9,000 in a cu, mm.

It hes been said that the yumber of leucoeytes in the cireulating  bload
varies at different times of the day, during digestion, in the various parts of the
circulstory system and, in addition, may change rapidly under the influcnce of
numerous conditions which are hard to contral

Consequently, many of the leucocyte counts that are made so frequently in
the clinic have only a relative valie. In my ohservations, they vary in  number
even during on the blond smearing process according lo the destruction of
erythroeytes,

In fresh human Dood several types can be distinguished:

Simall lymphocyte, about one half the diameter of an erythrocyte, spherical
with # seanty, clear eyloplasm, relatively large spherical nueleus. There are
also other leucoevtes, middle or larger lymphocytes; monoeyte with somewhat
preater amounts of evtoplasm than lymphoevees, oramuiar lewcoevtes, acidopndl.
cosinophil basophil, newtolophil lencocytes.

Tt has been said that leucocytes, are capable of amosboid motion, phagoucylic
action -{phngncytusis of bacteria by lencoeyte hitherto referred to be of great
biological or medical importance. Dut about this theory T have some doubts)
about these problems of leweoeytic functions | will mention later on.

{10) Orthodokx Theery on the Leucocyte-Forming Tissue is not Reliable.

Aceording to the orthodox lencocylegenesis, the most lymphocytes arise by
mitusis of preexisting lymmphocytes within the lymphatic tissue, such as the lymph

nodes, the spleen and bone marcow. However the results of my studics, there

iz no modes, spleen and the bone marrow. According to my studies, there is

no firm evidence of mitotic lymphoeyte proliferation even in the postnatal or
embryonal stage of mammalian animals.

‘I'he socalled mitotie fugures of lymphocytes are most probebly a misunder-
standing of the process of new formation of nucleus (DMA) in the nonnucleated
erythrocyte or erythrocytic moners, by means of AFD process of erythrocytes.

It must be impossible to show that there is sufficient mitotic mdex value
corresponding to increasing in great number of daughter lymphocytes.

On the same reason, increasing in number of other leucocytic elements  also




is the most voungest stage of cell, and it must rather be referred to an element -

belonging to precellular stage than a eell

I we expressed metaphorically, the nonnucleated human ervthrocytes re-
semble infantz. As  their prospective vecupation may he determined by their
circumslances and edueation, the erythroeytes also differentiate into various sorts
of cells according to their cellular covironmental conditions such as different
physical, chemical, physiologieal  amnd  pathological  conditions. Because  the
crythrocytes with polvpotentiality change their form and function adapting o their
positions where they are brought by blood stream.

According to embryological term, this phesomena can be said as follows,
“erythrocytes with totipotential ability differentiate inte all kinds of fixed or free
cells according to respective influence or “induction,, from each “field” whers
erythrocyte is localized and comes m contact with ancther kind of cell

Dillerentiation from erythrocytes into all kinds of other eells ean be vecop
pizedd by existence of tronsitional phase (intermedizte  elements) between
erythrocyte and other kind of cell, '# any one frankly ghserves a histological
sectioned proparate or living culture specimen one would surely sgree with my
apinion.

{7) The socalled "Amilosis , and “Abnormal Mitosis, are misunderstanding

The so-called “amitosis” pnd “abnormel mitntie fipure, ere pencralle be-
lieved as the former covrespomd to the polynucleated liver cell, and the latter to
the cancer cell with polmuelenr or polymdrphovelows. (Tips1--1, 1--2)

Bul this orthedox conception is most prabably (he misunderstanding of the AFD
process, which gives rise to new large cell from an ervthrocytie mass (blood
monera). In the inlermediste stages of this process, in fact, there arise one or
more of mucless in the protoplasmic substance snd this intermediate {ipures
arc apt to be misapprehened as sn amitosis or the sbnormal mitelic figure.
However, these orthodox view is not be substantiated by religble fact, there
fore such a conception is nothing but an imaginary opinion,

Thus almast all of the socalled plasmodiem such as the giznt polyspindle
cells of malignant neoplasm, Langhans giant ecll in the twberele in pathogenic
conditions, and i novinal healthy body, the giant polynecleated cell in the bone
marrow, muoltinucleated liver cell, and of others has been referred to be the

plasmodivm cells which have avised by amitotic nuclear division.

Bul this orthodex view also lacks in pesitive evidence. On the contrary, in
accordance with my view all of these plasmodiom cells are the resultunts of
AFD process of the erythroeytes,

(8] Metaplasia and Cell Differentiation

The technical term "Mclapinsin'_' has been used by histologisis and patho-
logists, in the following meaning that iz some tissue cells which have once
differentiated, change further into apother kinds of cells.

In other words metaplasia 15 a form of abnormal regeneration by which pro-
duee a type of cell different from that normally found in a given location, e. g,
from [lrous tissue to bome, or squamous epithelium may replace ecolumnar
epitherlium.

I is a common sense of hiology and embryology that the eclls of developing
individual gradually lose their power to [orm cells of dilferent kinds, Thus the
fortilized ovum is totipotential it has the ability to differentiate inte cells of all
types. Cells of embryonal layers are multipotentil, they retain, yet, the power
of forming cells of seversl types. However, in adult stage, cells become
unipotential, ave able to form cells of a single type only, such as germ eell from
germ cell, liver cell fram liver cell only, and so un. According o the orthodox
cell theory, certain vells vnder certain conditions regain embryonal property af
teing able to form eells of different other kinds, and the result is metapksia

And metaplasia referred to oceurs under (hree conditions: Chronie inflam-
mation, vitamin A deficiency, and neoplasia (nesplasm).

However, results of my studies on several kinds of animals including man,
the conceptions of metaplasis must be changed fundamentally.

Decause the term metaplasia has been hased on orthodox cell division the-
ory; cell proliferate only by its cell division, but, now, such an upinion can not
be referred to be a true principle of biologcal sciences. Decause I have found
that erythrocytes have totipotential or multipotential power to differentiale into
almost all kinds of cells, as described above aml, further, may be mentioned n
the following chapters.

(9] Erythrocytes Differentiate into all Kinds of Leucocytes

‘Ihe blood of all animals contains & number of colorless corpuseles (lewco-
cytes). Although the histogenesis and morphology of these leucocytes have been
studied intensively, little is known of their origin and fundamental plvsiclogic



Wolffiin Body and Blood Calls,

TYPE 1 A. Round or oval normal embryonic erythrocytss, about 6
by 13 micra in size, belong to this type. But the erythrocytes at
more later embryonic stages in incubation become more ellipsoidal and
smaller in shape,

Type [ A-cells have relatively small, basophilic, oval or round
nuclei including a few chromatin granules and have cosinophilic cyto-
plasm of somewhat mottled appearance,

TYPE 1B, The ervthrocytes belonging to this type are more
eliptical in form than | A and often show irregular outline of cells.
The cytoplasm is characterized with two distinct Zones, the inner zone
surrounding the nucleus stained more intensely than the outer zone.
So that it appears, as if, it represents a result of plasmolysis,

Type 1B. perhaps is older stage than type 1A, but this conception
may need further investigation,

PHASE II. This phase includes the type IIA. 1113, 11C. and 11 .
and each of them shows transittonal phase from phase 1.

These four main dircctions of differnntiation in ermbryonic ervthro-
cyles may be atiributed to their localization in wolflian body and to
the inductions of cach felds.

Type I A, The cells belonging to this tvpe exist most commonly
in interstitial lumen of Wolffian body, and show transitional phases
from tvpe TA cells, Scanty, clear cyvtoplasm, relatively  large vound
mucleus occupying nearly the whole cell hody, are characteristic to
the cells of this type. The inner structure of the nuclei of this type
is characterized with the presence of dense, large, irregular and dark
staining clumps of basochiomatins, Within these clumps: there are
narrow clear spuces. The arrangement of the chromatin particle re-
sembling to a form of spokes of wheel, as often being mentioned as a
characteristic feature of lymphocvte, is by no means common to this
type. Above-deseribed feature is of the younger stage of typz 11 A-cell
and is not essentially different from the small lymphocyles, Tlowever,
according to advancement of differentiation, they become somewhat
resembling to middle-size-lvmphocytes  bearing larger, lighter nuclei
and slightly increased clear protoplasm. (Fig. 3, 4)

Type I1B. (Fat-laden cell-like) (Fig. 3.)

Type 1IB. cells, show also all of transitional phases from the type
I A; however, contains no oxy-hemoglobin, therefore cytoplasm appears
as clear as thal of " fat-Jaden cell ™ which is found in embryonic gonad.

The outline of the cell is somewhat polyedral, owing to mutual
pressure. The surface of nucleus, situated eccentrically, is somewhat

K. Clishima,

obscure and protrudes many of fine nuclear strands toward the cyto-
plasm. This type of cell may be scen in the inner part of glomeruli.

Type IIC. (fibroblast or connective tissuc cell-kike) (Fig. 4)

This type also shows cvery transitional form from type 1A and
is cssentially identical in structure of nucleus and cytoplasm to type
ILA, but differs in form, that is to say, both of nucleus and cytoplasm
are elongated and spindle-kike in shape. The spatial site, where this
direction of differentiation occurs, is a very narrow space of the surface
of tissue or organ, such as the outer surface of WolfRan body, wolffian
tubules or of glomeruli.

TYPE II D {Eosinophilic granulocytes)

This group of cells takes its appearance, at first, in the intertubular
lumen of Wolffian body in chick ambryo at about 14 days of incuba-
tion, hut still there can, at that time, be seen no cosinophiljc granulocytes
in circolating blood. These cells are, most probably, derived from
type T A and 1B. The cytoplasm of these cells stains deeper red than
normal erythrocytes, and inclades intenscly staining eosinophilic granules
in it. There can be seen complete serics of transitions from the eosino-
philic granulocytes with abundant pranules to that with very few of
eranules,

FHASE 111 (Mesenchymatous Cells)

This phase includes tvpe TITA, TIIE, TIC and HID, and cach of
themi shows {ransitional phases, from WA, IIH, U C amd 11D, respec-
tively, bul thess four types resemble to one another, (Fig. 3)

These foar cell-types have usually, round or oval but semetimes
polymorphous, so that they are variable in size and form. Slightly
bagophilic cytoplasm is often accumulated on the one side of nuclous
The nucleus is larger, vesicular and stains lighter than that of type
ILA, so that this cell-tvpe is identical in essential points to so.called
mesenchyme celll. Howewver, some of them situating at peripherv of
glomeruli, are larger in size and are multinucleated.

These multimeclealed cells doss not seems to be # resultant of
amitosis, but they may be referred to a syncytium, and they often
show transition to degencrating form. The existence of above mentioned
diffrentiating direction and transitional phases in embryonic ervthroytes
may further be subatantiated by the following facts:—

{(b) The Histogenesis of Glomeruli an Connection with the Diffe-
renlialion of Ervihrocptes in Click Ewmbryea,

Development of Wolffian body beging by condensation of mesone-
phric elements, mesenchymatous elements, at first, but these mesenchy-
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where in the Wolffian body and they arc almost always minglc
mesenchymatous cells which show the transition from crythrucytei.nts
Furthermore, in spite of vast increase in number of thfz cfnm:f:-n 5
of glomeruli there can be recognizable wvery scarceo mitotic figures.
(Table 1) (Fig. 3, 4)
i [ fes.
o Histogenesis of Wollfian Tz.r.{-nl . ' i
Erl:!lE Wolflian tubules begin also their formation by Ill_rlsz cundfcph;;;:f
[ embryos at 3 to 4 days ob incuba-
af so-called mesonephrous clements o 5 Al : : ;
tion. But since that cmbryonic age there ansc the clumped masses o
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erythrocytes which then show transitional phases jnto the mass of
mezonephrous clements mentioned above. (Fig. 5)  In the conter of these
spheroid cell masses, appear then clear lumen, and the tubular structure
may be completed by anastomaosis or fusing topether with these cell
masses lving closely side by side, The source of the elements of wolffian
tubules also may be reforred to eryvthrocvtes, hecause there are transi-
tional phases between these two kinds of elements, and (he mitotic
indices of the mesonephrous Ussue cells are very low wvalue.

The basophilic properlics of the elements of Wolfan tubules at
carly stawe of the tabular formation, have become cosinophilic according
to the advance of the tubular age, and at last degenerate reducing
their staining capacity, Thus we can discriminate the cosinophilic
tubules from basophilic tubules of a Wotfian body in chick cmbryo at
7 days of incubation or at still older one. It is ot uncommon that
the type IIC hells adhering on the outer surface of W, t. show transi-
tion, on the one hand, to the erythrocytes, and on the other to the
cells composing W. tobules. The formation and development of W. t.
in chick embrya do not cease on the 10th to 11th div of incubstion
as hias boen believed, but continue of 14-15 days of incabugion in male
embryos or at 1517 davs of incubation in femals embryos.  The epi-
thelial cells covering the surface of Woltlian body degenerate periodically
the first appears during 7-10 days of ineubation and the sccond takes
place during 14-21 davs of incubation.  As a result of that phenomenon,
the intertubular blood cells flow ont on the surface of Wolffian body,
and they form a blood |layer on the surfnce so that the blood layer
attains sometimes about 20-49 micra in thick, (Fig. 6) The erythrocyles
localized in the outer most of this layer show transition into type IIC
cells and at last inlo phase 11 cells,

{d) Some of Expevimental Reswlls as lo Vhe Differenfiation of
Ervthrocytes in Wolflian Bady,

Diluted hydropen peroxyed solution has been brought by injection
into the air chamber of epr at 13-15 days of incubation. After 2-3
days of the injection the mesonephros was dissected from  embryo
and examined, The Wolfflan body of chick cmbryo, which has died
suficring from mesonephritis caused by the injection, showed follow-
ing symptom of servere infllammation viz., the increass in size of
mesomephros aboul four to five limes larger than normal one, new

formation of larpe blood wvessels on its surface and lurning to bril-

liant pink or chocolate color in [resh condition. The serial scctions
of ghove deseribed mesonephros were inspected under microscape.
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o Moo of cells in resting in certain field,
No. of cells in mitosis in the same field,
Mitotic index which were culoulated as Tollows :

M, represmnts the numbers of dividing cells countered, and
C, the numbers of resling cells found i the SAMC Eréus.
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The intertubular sinusoid were filled with abundanl ervthrocytes, thus
the walls of Wolffian tubules have been pressed by the eryihrocytes
and sometimes they atrophied so severcly that the whole mesonephros
appears as if a sac filled with blood. Sections were made of the
mesonephros of chick embryo which were allowed to set on incubator
for 2 days after Lhey had died with artificial mesodephritis. In these
sections the intertubular lumens or sinusoid were filled with small
lymphoid cells, on the contrary, there could not be szen any of nomal
erythrocyies or their degenerative forms, and moreover there were
transitional phases from crythrocytes to the small lymphoid cells. 5o,
the writer was compelled to have a conception that these lymphoid
elements originated from the differentiation of the erythrocyles in situ.
Sometimes | have cxamined the mesonephric sections which have
made from dead embryos which were allowed to set on the incubator
for 2 to 3 days after they had died suffering from artifical asphixia by
means of applying vaselin on the whole surface of mcubating eggs.
In such a scction 1 found an intcresting fact that all of mcsonephroic
elements showed a tendency to become uniform cell type with decreased
amount of cyloplasm and reducing in staining capacitics, rounding up
of the outline of ccll and nucleus, pycnosia of nucleus of vounger cell.
thus all of mesonephoric clements became resembling to the small
lvmphocytes. It is of interest that there is certain relationship between
the age of cells and staining properlies of their nuclet, that is to say,
the nuclel of young, undifferentiated cells (Phase H cell) stained more
intensely with hasophilic dye than that of the more advanced stage

(Phasc III cell).
{(e) The milalic indices in the Mesonephros of the chick  embryos

shew very low valwes. (Tab, 1)

IMiscussion

Some investigators in the present lime hold an opinton that every
kind of cclls begets its own kind of cell by mitotic division, that is to
say, the muscle cells are derived only from muscle cells, epithelial cclls
arise from epithelial cells only, and sv on, while other investigators stand
apainst the opinion. It scems to the writer that there is a general
trend of the opinions passing gradually away from the former opinion
toward the Iatter one, because the evidences substantiating (he possibility
of d1fferentlatmn {rom certsin undifferentiated cells into other kinds of
cells, have steadily been increasing. ‘I'he writer intend to discuss this

_?’5_
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problem from the standpoint of view that the erytiwrocytes in chick
embryo have dilfferential potencies.

it is generally admitted view that the erythrocytes, in embryo or
postnatal chick, are highly differentiated or senile cells when they
begin their life work, and have no further differential capacities. Hut
as [ar as chick embryos are concerncd the writers can not agree with
such opinion on account of the following facts:—

(1) Euxistence of transttional farm,

Fyistence of transitional phasis botween erythrocytes and the
clements of mesoncphros as has heen described in detail.

(2y Mitotic index and eall mpgration,

In spite of vast increasc in number of Lhe elements in developing
Wolffian body the mitotic index shows so low values that the mitosis
can hardly be referred o a4 chief means of supplying the increasing
cells, if any, it may play an ummgportant role. It has been believed
by many authors that the mitotic index offers a usefull eriterion for
determining the part played in development by soch process a8 cell

intion o eell division. Sehultz (28} studied the problem in relation
Fitn chivk embeyos of L, 25, H and 72 aours of ineuiations, aecording
to her data the mitotic index of entire cmbryo of 18-20, 33, 48 and
72 hours of incubation is 4.139, 2,516, 3121 and 1,763, respectively.
The duration of the period from prophase to telophase in mitosis of
mesonephric elements, and the resting period have nol been determined
but it is said that the mitotic division of mozenchymal cells requires 57—
267 minutes, on the average about 180 minutes. The results of prosent
observations show that the mitotic index of the cells of the glomeruli,
Wollfian tubules, intertubular lumen and average of these three parts
in chick embyos at 4-7 days of incubation was 0.820, 1.444, 1,526 and
1.263, respectively. If we referred to the time of duration of mitotic
division to be 3 howrs, value of mitotic index, 1,263, means that there
are 101 cells may arise from 100 cells for 24 hours. By this pro-
liferating rate, it may reqguire, logically, about 8-% days for 100 cells
increase twice by mitotic division. While, according to my observations
(unpublishcd data) the Wolffian body in the chick embryo at 7 days of
incubation reaches about twice as large as that of embryos at 4 days
of incubation, This fact may support my opinion that the migration
of ervihrooytes into Wolffian body and differentiation of them, in.loco,
play the most important role in histogenesis of Wolffian body, More-
over, there are considerable large numbers of the plements of meso-
nephros are degenerating in the mesonephros, so that the cells pro-
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liferated by mitotic division may be insufficient even to supply the
degenerating cclls in mesoncphros.  Some of the worlers assert that
there is a diurnal mitotic rhythm in the Bird’s embryos, the writers
could however, not confirmed such a fact in the Wolffian Lody of chick
gmbryos sacrificed at every 1-2 hours interval in a day.

(3) Migration of erythrocyies and Mesenchymal Cells.

() The glomeruli of mesonephros receive the supply of blood
through mesonephric artery, And there can always be seen many of
pxtravasated erythrocytes which clumped in mass, within Bow manl’s
capsul and they show transitional phases into the clements of glomerulis.
Thus they may tranaform, most probably, into fixed clements, mesen-
chymal cells of glomeruli. (Fig. 1-2)

(i) Wolffian Tubules. It is a view generally admitted that the
new formation of Wolffian tubules ceases on the fifth day of incuba-
tion, because all of the -mesonephrogenous tissue being then used up
(Lillie (22) Lewis and Bremer, (21) ). The writer observed, however,
that the formation of Wolffian tubules at the most early stage, takes
place by the condensation of so called mesonephric elements, mesen-
chymal =lements, but these slements, also, belong to the type 11 A cells
derived from erythrocyies 1f the opinton of the provious workers 5
true, subsequent growth of Wolffian tubules since fiith day of incuba-
tion should be accomplished by multiplication of the tubular elements,
While, the new formation and growth of Wolllian tubules continue 0
14-15 days of incubation notwithstanding there is very low value of
mitotic index, so that the mitosia can not be considered to be a leading
factor of increasing number of the tubular clements. On the other
hands, there can be seen all of transitional forms hotween the cluster
of erythrocytes migrated into intertubular lumen through wvecna cava
interior, and the elements of the primordium of Wolfan tubules.

(iii) Intertubular lumen of the Wolffian Body (Venous sinusoid).
The venous sinusoid which i= connected with vena cava inferior contains
several kinds of cells, i.e all the transitional forms from type ITA
cell into type TIIA and NID cells. And in this sinusoid the ratio of
A cells to TA cells {erythrocytes) is higher than that of vena cava
inferior. This means, perhaps, that the erythrocytes migrated there
have differentiated into these clements in loco. (Fig. 5)

Spme of the authors have described that the interlybular stroma
of the mesonephros is the hematopoietic foci of cosinophilic granulocytes
(Muckmulle and Michels '32 in teleost; Jordan (16), in proteus
anguinus). Present writers also recognized the existence of eosinophilic
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granulocytes in that sinusoid in chick embrvo (at 14 days of incubation)
previous to the appearance of these cells in the blond stream, Dut
there is evidence neither these cells proliferate by mitotic division nor
emigrate from othep site, on the contrary, there can be seen the transi-
tional phases from crythrocytes fo these elements, Jordan (16) claims
that in teleost, there ean he found the transitional forms 'hetween
evsinophilic granouaocytes and lymphoid cell, and the latter differentiate
into former. The present writer (Chishima (9)) has already published
that cosinophilic granulocytes arised from differentiation of, or from
cyloplasmic extrusion of erythrocytes in tissye culture of bone marrow
of young chickens, The most syitabje site of eosinophilic granylocyie-
‘formation, perhaps is referred to he a place at which the bloog current
has stopped or stapnated,

(1) The Fate or Differentiatial Petencies af Blood Cells.

This subjcct has been throughly discussed or described by many
authors, [{Kingsbury (19); Jordan (16-18) Friclander (15); Ricvel
(26) ; Techow, (30), Nonidez {24); Maximow (23); Andrew and
Andrew (1); Neuda {31) and others)] and the present writer (Chishima
(2-12) ) also has published 4n opinion as to this problem, consequently
it is omitted to discuss again this problem in this Paper,

Summary and Con clusion

Studies on the histogetiesis of Wolffian body and the differentation
of erythrocytes in chick embryus have been carried out. The rostlts
obtzined in these studios may be summarized as follows —

(1) Erythrocytes in the Wolffian body in chiclk embryo show
transitional phases into the several sorts of clements of Wolffian body,
such as small lvmphoid cell, the cell resembling with fat-laden cell,
fibrablast o Connective tissue cell, eosinophilic granulocyte and mesen-
chymal eell,

(2) The primordium of glomerali begins jts development by cop.
densation of ervthrocytes, byt thereafter the erythrocytes included in
that anlage gradually decreasing in number, on (he contrary, the small
lympheid cells increase mn number and there can be ¥eEN transitional
forms between these two clements.

(3) The development of Wolffian tubules begins, at first, by con-
densation of su-called nephrogenms tissue cells, hut then they ape

formed from condensed mass of erythrocytes by means of the differentia.
tion of erythrocytes, formation of lumen in the center of mass and

K. Chichima.

i z i bule may be formed.
i p these maszes, thus cord like tu L
Iumm;}m!g':::::at:;:“uf Wolffian tubules of chick embryos does m;r}t cem_,:
t!!:m 10 to 11 days of incubation, but continne to the later embryoni
on

smg?ﬁ',i The mitotic indices in glomeruli, Wolffian tubules and inter-

i all i - mitosis can hardly be seen
e 1wﬁl‘i:fﬂl‘ af?ctsé:‘ Snr}hﬂ]asl: i::i::a:ih:ft (I:I::H& in these tissu:;s. on _lhe
ot [;111: are many evidences that the leading factor of m‘creas];g
Fmtri::i;re: :fmcells in developing mesonephros rests on the basis l:;i, :ﬂ:;
$ij:‘l-':.ﬁﬂll. and differentiation of erythrocytes into the fized cleme

Wﬁlf;‘t;ﬂ 'I;'?'liy:axperimcntai results show that the erythrocytes actually

i i i thich were
differentiate into small Iymphoid celis in Wolfian bodies whic
transplanted or regeived certain treatment.
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Explanation of Plate 1

The histogenzsiz of Wollian body and the differentiation of blood cells in the chick
embry,

Abrrebiations

AQ, Aorta; BC, Blood cells; BI, Blood layer; (WT, fusing Wolllian tuhules; &,
Glomerulus ; FI-1, Glomeralus at carly developmental stage of its forniation; GIL2;
Glomeralus ot the advanced stpge of ita formation; Gon, Gonad; MA, Mesnepliie
Artery : Mst, Mesentery; Weh, Notochord ; PWt Primary Wolffian Lubule Wei, Vena
Cave inferlor; Vs, Venous sinussid ; I-A, Erythrocyta; LL-A, soall lymphocyte ; I-4,
Mesenchymatons cellz 10-B, fat-laden cell Tike; 11-C, Fibroblast,

Fig, 1. Transverse ssction of 4-days chick embryo, showing ke beginning of the forma-
tinn of Gluntcrulus Ly the condensation of erythrocytes Howed into the lomon of Wolllian
Lody from Acrta theough the small mesprephric artery. % 150

Fig, 2. Sertion of 6-days-chick embryo.  The relation belween mesonephric artary
and early bistogenesis of Wulffian body are shown. x 135

Fier 3. Section of S-davs-chick cmboyn [ s alle to be clamly szen dhot the 3 o«
femed glomernivs consicts of abmase all of bloesl eelis an che fiages of ype -3 2800

Fig. . Section of B-days-chick emhbryo, indicating ssveral diffcrential phass of
blood 215 in 3 glomerulus and Waold@ian tuholes, = 80,

Fig. 5. Section of 8-daya-chick embryo, the fuse of Wolflian tuhules and  conlinmity
of blood i 1he venous sintgoid with that of vena ¢ava inferior. =100,

Fiw 6, A part of the Welfflan hody in a I4-days-chick embryo, the blood layer on
the surface of Wolfian hody is presantcd.  The migrated erythrocyles Tave fived there
and thenee-forth they differentiste into the clements of Wollfian body. 300,
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I. Introduction

Much has been reported regarding the development of the gonads
in birds but the following remain still disputed, namely (1) the mode
of formation of the sex cord and rete cord, (2) the possibility of germ
cell differentiation from the elements of germinal epithelium, and (3)
the relationship between the development of the gonad and the Wolffian
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Sg far as I am aware, no work seems to have done regarding the
histogenesis of the gonad with special referrence to the differentiation
of blood cells in chick embryos or other animals.

Since then I had published many works as to the behaviour and
differential potencies of erythrocytes, I have been maintained that the
erythrocytes in vertebrates are very young, undifferentiated cells with
wide potencies, and are differentiated into scveral types of cells
according to the cell environment,

In this paper the writer intends to describe the histogenesis of
the gonad with special reference to the differentiation of blood cells
especially of ervthrocytes.

1I. Materials and Methods

The materials used in this study were the 267 F; chick embryos
obfained by crossing female Barred Plymouth Rock and Male Rhode
Island Red and 30 chickens of newly hatched male White Leghorns,
The embryonic age ranged from 3 to 21 davs of incubation. Embryos
#t early stages of incubation weres cut in tolo but at later stage the
gonads were removed from the embryo together with Wollfian body,
and these blocks were fixed in Bouwins fluid, Sections in paraffin of
5-8 4 were made, and stained mainly with Delafield’s haematoxylin
and cosin, and sometimes Flemming's, Champy’s, Meve's and Regaud’s
fluids were used as fixatives and stained with iron haematoxylin,

For sufficient obscrvation on the relationship between the gonad
and the mesonephros, it is important that the serial sections should
be made by cutting the gonad with the mesonephros, so as paralle] to
the long axis of the gonads. In order to ascertain whether there is
or is not a certain diurnal thythm of the cell division in germinal
epithelium of embyryos, ranging from 55 days to 65 days of incu-
bation, the materials were fixed at intervals of one or two hottrs
throughout the day and the night,

The graft experiments of the gonads were carried out in the foll-
owing manner, so that the small cut pieces of the gonad of chick
embryos ranging from cight to nine days of incubation transplanted
into the chorio-allantoic cavity through a small hole previously made
ifi"the epg shell of developing eges at the same embryonic age as the
donor embryos. After the operation the holes were sealed with small
pieces of egg shell and paraffin, and then returned to the incubator.
On certain days after the operation the transplanted tissues were
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Histogonesis of Gonad and Blood Celt

removed and sections were inspected.  To examine the behavior of the
blood cells, the embryonic blood was injected with a syringe through
small holes made in egg shells, info the fortilized or unfertilized eggs
which had been kept in the incubator. In some case the blood vessels
on the chorion of the developing embryo were injured by small, sharp
hooks through the small hole made in the egg shell to induce bleed-
ing, then the hole was sealed with parafin and replaced in the
incubator. The blood cultured by the method mentioned above was
examined at definite intervals after the operation by stained sections.
In order to confirm the differentiation of the erythrocytes in the
gonads in their most natural condition, the testis of newly hatched,
living chickens were cut partially with small scissors in order to
produce bleeding wounds. The chickens were killed after various
intervals after the operations and stained scctions were made and
inspected,

11I. Results

{A) "Tendency and phases of the differentiation of Llood
cells in the gonads in chick embryos.

The erythrocytes migrated into the embryonic gonad show transit-
ions into the following four directions, namely 1A, 1B, 1IC, and IID
cells according to the area in which the erythrocytes are focated, and
these four types of cells show further transitions, respectively, into
IIA, IIB, IIIC and IID, according to the lapse of time. Consequently,
all of the elements of the gonads belong to one of these phases. (Fig. 1)

This classification of cell types, however, is only for convenience
of study, so that, in a strict sense, it is imposaible to draw a definite
line between these three phases because they show unbroken transition,
The characteristics of these cell-types are as follows :—

(a) Phase I. The embryonic erythrocytes belong to this type, and
may further be divided into two types, IA and 1B.

(1) Type IA. Found or oval normal embryonic erythrocytes,
about 6 by 13 micra in Size, belong to this type. But at later embry-
onal stages the erythrocytes become more clliptical and smaller in
size, (Tab. 1) The type [A-cells, with relatively small, basophilic aval
or round nuclei including a fow chromatin granules, contain the cosino-
philic cytoplasm showing a som2what mattled appearance.
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according to the age of chigk embryos,

and shapa of erythrocytes and their nuclei
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Histogenesis of Gonad and Blood Cell

(2} Type 1B. The erythrocytes
belonging to this type are more eliptical
in form than IA and often show an
irrezular cell outline, The cytoplasm

the inner zone surrounding the nueleys
stained more intensely than the outer
zone, so that it appears, as if, il repre-
sents a resull of plasmolysis. Type
IB-cell seems to be an older stage of
type IA, but it requires further re-
gearch,

() Phase 1. This phase includes
types 1A, TIB, 1IC and 1ID eells and
each of them show transitions from
Phage I, These four main directions
of differentiation of embryonic erythr-
ocytes no doubt, may be attributed to
their localization in the gonad,

(1 Tvpe IIA. The cells he-
longing to this type exist most com-
monly in the interstitial lumen of the
ponad  amnd  In germinal  epithelinm,
and they show transitional phasss from type ITA-cells. Scanty, clear
cytoplasm, 2 relatively large round nucleus occupying nearly the whole
cell body, are the characteristics of the cell of this type. The inner
structures of the nucleus are characterized by the presence of dense,
large, irregular and darkely staining clumps of basochromatins. With-
in the clumps there are narrow clear spaces. ‘The arrangement of the
chromatin particles in the form of the spokes of a wheel, as is often
mentioned as a characteristic feature of lymphocyvte is not common

with this type, These features are characteristic of the vounger stages
of type llA-cells and do not differ essentially from the small lymph-
ocyies, Iowever, with the progress of differentiation, they come to
resemble the medinm size lymphocyte bearing the larger, Hghter nucleus
and slightly augmented clear profoplasm,

{2) Type IIB (Fat-laden cell)
Type IIB-cell shows also a transition from type IA-cell. Its cyto-

plasm almost equals in amount to that of type IA; however, it contains
no oxy-hemoglobin, consequently the cytoplasm appears clear. The

Fig. 1. Directiong of differcotia.
tien of the embryonic crythrocyies
in the gonad of chick embryo,

AUBREVIATIONS

-4, 1I-B, and type 1 (normal
erythrocytes); 1l-A, small lym-
phicyle; 1I-B, fat-laden cell ; 1I-C,
fibralidast 3 11-D, cosinophitic gra-
nulocyte ; TI-A, mesznchyimataus
cell {B3; P, degenerating form.
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outline of the cell is somewhat polvhedral owing to mulual pressure,
The nucleus situated eccentrically is somewhat obscure and from it
often protrude many fine nuclear strands from its surface towards the
cytoplasm.

Typical cells of this type can be scen in the “ cluster of fat-laden
cells™ in the ovary.

{3) Type IIC (Connective tissue cell and Fibroblast)

This type also shows transitions from type A, and is essentially
identical, in structure, to type IIA, but differ in form, namely, both
nucleus and cytoplasm are clongated and spindle-like in shape. The
sites, at which this direction of differentiation occurs, are the tunica
albuginea and the outer surface of the sex-cord, cortical cord and the
surface of the gponad, especially in the testis. (Figs. 3, 4, 21)

{(4) ‘Type 11D (Eosinophilic granulocyte)

This type of ccll is found in the interstices of the sexcords or
medullary cords of the embryos at about 17 days of incubation and
upwards. They are scen much more in the testis (at the later embry-
onic stage) than in the ovary, The cytoplusm of the these cells stain
docoee ved than normal ervilivocwtes, and congain mtenscly stainog
cosinophilic granules.  (Fig, 5)

There is also seen the transition between type ID-cells and ery-
throcytes (type 1A or IB) Some of the type 1ID-cells show disinter-
gration scattering ahout the granules. But probably they transform
into mesenchymatous cell B,

{b) Phase III (Mcsenchymatous cell B)

This phase includes type II[A, [IIB (fat cell) and IC-cell {(con-
nective tissue cell) and cach of show transitions, respectively, from IIA,
IIB and 1IIC. And the type I1IC cell often show transitions into type
LA cell throuph its rounding up process,

Type IIA cell are, usually, round or oval but sometimes poly-
morphous in form, so that it is variable in size and form. Slightly
basophilic cytoplasm often accumlate on one side of nucleus, which is
larger, vesicular and stain lighter than that of type A, Thus it
iz identical in essential points to so-called mesenchymal cell in chick
embryo, (Figs, 1, 3, 4, 6)

Primordial germ cell, oggonia and spermatogonia may be consider-
ed as an old or riped form of this type which is developed by fusion and
differentiation of voung types of the mesenchymatous cel] (type IIIA).
The details of this will be described in later chapters, ([Figs. 2, 3, 4,
5 and &)

Histogenests of Gonad and Blood Call

P 2. A part of the surface of the Fig. 3. The surface of testis in 21-
left ovary in a 13-day chick embryo, days chick embryo, showing the 1:lood
showing the formation of a cortical lsyer and erythrocytes heing trans-
cord and tranaformation phages of the formed into thc elements of erminal
erythrocytea into the elements of the epithilam in =itw,
cortical cord. I-A, II-A, II-A, 11-C, 1MI-G, aee Fig. 1.

I-4, 11-A, TIT-4, See Figw 1: * 550

CC, cortical cord. =750

1y REgpevimental results on the differeniiation from
eryvthrocytes into the other kinds of cells.

(a) It was found that the erythrocytes, cultured in the fertilized
or unfertilized cgps for 4 days, arc teansformed into small lymphoid
cells. (Figs. 19, 20)

(b} Small pieces of the gonad of embryvos at 8-9 davs old were
grafted into chorio-allantoic cavily of embryo of the same age as the
donor, and 2-3 days after the operation the stained sections were made
from the grafted tissues and inspected. In these sections, the gonadial
elements showed a tendency towards transformation into a uniform
type, by rounding up of the cells, into the small lymphoid or mesen-
chymal cell, )

In this case, the staining properties of the nuclel are lowered with
collular age.

{c) The testes of newly hatched chickens, which had been given
a small wound with scissors, were examined with stained secctions at
certain intervals after the operation. At 1 hour after the operation
the wound area was filled with a wedge-shaped thrombus composed,
almost entirely, of normal erythrocytes. At 6 hours after the opera-
tion the wound area was occupied by a thrombus composed of large
amaunts of small lymphoid cells and of a small number of erythrocytes.
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1-2 days after the operation, the small lymphoid cells further increaged
in number, moreover, there appearcd fibroblast or connective fissue
elements (type IIC, IIIC) in that arca, while the erythrocytes disap.
peared. (Figs, 21-24)

In this case there was no evidence that the large number of small
lymphoid cells are originated by rapid assembling from other areas or
by their mitotic proliferation. On the contrary, there were clear transi-
tions from erythrocytes into these elements in loco.

(d) Some other evidences of the differentiation from ervthrocyles
into other fixed cells are as follows:

(1) Pxistence of exlravascular eryihrocyles

1t is widely accepted opinion that the ervthrocytes do not pass
out into the lumens of tissues through the capillary wall, However,
if we observe thoroughly the stained scctions of the embryonic gonad we
may find a noteworthy fact that there are many extravascular ery-
throcytes in the interstitial lumen of the gonad or on the surface of
the gonad in normal chick embryo, Some workers may consider it
as 4 venous sinusoid, but these sinusoids have no epithclial wall, Ery-
throeytes often are mingled with various elements of the interstice as has
been described in a previous chapter. Moreover, they show transitions
into these clements, according to their localization. {Figs. 6, 13, 14.
26-32, 33, 44-48, 51 Thus capillary system of the gonad is an open
type.

The " blood cell eord ™ mentioned above may be referred to as a
capillary, without definitive endothelial cells, in which the blood ctirrent
has stopped physiologically. The extravascular erythrocytes can be
found in every parl of the embryonic body, so that route of blood in
the embryonic body, most probably, changes from time to lime and
the blood cells in the lumens may he transformed into the fixed ele-
ments of several types of tissues,

(2) The relationshifp between the situation of the gored and the blood vessels,

At an early embryonic stage, the primordial gonads of chicl em-
bryos lie closely under the subcardinal vein and at the- inner side of
the revehent vein, these veins as yet having no endothelial colls, so
that the blood cells contained in these vessels are in direct contact
with the primordial gonad, Some erythrocytes contained in these ves-
sels adhere to the gonad and show transitions into the elements of
gonad., (Fig, 25)

&
¥
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listogenesis of Gonad and Blood Call

Though this relationship is more obvious in the early embryonic
stages, there is still a close connection between the poned and the
large blood vessels, Consequently the histogenesis of the embryonic
gonad may not be solved without taking into consideration the

impor-
tant role of the blood cells and blood vessels, =

Fig. 4. Tart of the surface of teslis in Fig. 5. Purt of the interstice of z
clday chick embryo, showing transitinns teslis in Zl.day chick embryo, showing
from eryihrocyles into connechive tizsue transitlonal phases from type TA cells

cells, inta typo JI-D' cells,
Abbreviations are same &5 in Fig. 1. =700 I-A, sep Fig 1,

GC, eosinophilic rranulecyte (type
-1
PC, pigment cell, =700

{C} The origin and the fate of (he st-called primordial germ ecll,

In chick embryos the mature, lypical primordial germ cells {here.
after, the abbreviation, “ P, G, C.» will be wsed) are much Jarger than
tha germinal cpithelical cells, and are spherical in shape with large
vesicular nuclel. At the nuclear pole there is a wide area of cyto.
plasm and it is there that the attraction sphere ¢an be secn.

The attraction sphere, which is seen in the P.G. C., appears as a
large condensed, flattened or cap-shaped substance lving close to the
nuclear surface and shows a intermediate feature between cytoplasm
and nucleus, (Figs. 7, 8, 9, 18) The cytoplasm of the most primitive
Or young P.G. C. included in germinal epithelinm is basophilic in stain-
Ing and consequently, shows no clear demarcation between nucleus
and cytoplasm.

The primitive I, G. C. appears as 2 resultant of the fusion of two or
more cpithelial clements, because there can he seen transitional phases
between these two elements, The primitive P, G. C. further fuse with
adjacent or crescent-shaped mesenchymal cells which closely surround
the surface of the young P.G. (. (Iigs. 8, 8, 18) The basophilic cyto-

_9]: _
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plasm of primitive . G. C. gradually become lighter and finally become
the typical P.G.C.

Sg.called P, G.C. in the capillary can be recopnized in the neigh-
bourhood of the coelomic angle. But thesc clear and large cells differ
from the “ Entodermallen Wander Zellen of Dantschakoff ” in the
circulating blood, because they show transitions from fused erythro-
cytes in the staganated capillaries. There is no cvidence that the P. G.C,
or “ Entodermal wander Zellen™ move toward the germinal epithelium
through the gonadial stroma by their own amoeboid movement.

The mitatic indices of the P.G.C. or germ cells in perminal epithe-

lum show very low value. (Tab. 2)

Table 2. Mitotic index of primordial germ cells in
the perminal epithelivm of chick embryos
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e ';I'hc degenerating features of P.G. C. or germ cells can be seen in
incuhi?:: pag of the embryonic gonad afler the middle stage of
i . On the .uth?r hand, primitive P.G. C, continuously arise
! e germinal epithelial cell, the derivative of the blood layer, by
fusm'r;hund differentiation of epithelial cells. =
. Fhus so far as my observations on the origin and fa b
in ::'E}mk emhf-zm are concerned, they lend no s{:rpwrt tnfittie uﬂrfg;::; ﬁn‘r.::l
ﬁpcmal, selfdifferentiating cell, “Ent. W.Z.” of Dantschakoff ('08) or
r]arge cells” of Swift ("14), and to the opinion that the P, G.C. con
tuu.m ‘lu the definitive germ coll through mitotic divisiuu. "]E'hi;.s th-
majority of definitive germ cells are most probably, dEriv{':d'sc{:t)ndariIE
from the cpithelial cells of the sex-gland. (Fig. 6, 7, 8 9) g
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Fig. 6. Sume parl of the jgerminal
cpithefium in a 5Sday chick embryo,
showing several phazes of differeniiation
and fusion of blood cells.

1-A, erythrocytes; II-4A, Ivinplicid
cell; MC, mesenchymatous coll (B) or
CIE-AY; FI-LL-A, @ lransitional phase
trom gype II-A, to II-A, contains twa
nuckef; FMC, fusing mezenchymatons

@
d

Fig. ¥. Foor curious blood celis from
the blood veswel of early chick cmlirya,
13 are the blood cells from Aorts of
45-day chick embryo and 4 is thae of
fi-day ey,

T, a Ieod cell, to which a mmesenchy .
alous cell ds adbered: 2, connection
with two erythrocytes: 3, an erylhrocyte
containing three nuclei: 4, a larpe ery-

cells, =70 throcyte in which three nucle are about
o Juse.  x750

(D) The vrigin and formalion of the gex-cord, medullary cord
and cortical cords with special referetice to the
differentiation of erylhrocytes.

Licsults of my observations indicate that sexecord  formation 1o
chick embryos is not accomplished by 2 single mode as has been be.
lieved, but there can be scen three different muodes, the st Ilnd and
Ird modes. (Figs. 10, 11)

(a} The Tst mode, The ser-cord formation Teanr dhe " blood laver™

On the surface of the gonad, especially, on the polar regions of the
gonad of chick cmbryos (rom 7 to 21 days of incubation, there can
be found a layer of blood which has flowed out of the interstice onto
the surface of the gonad through the spaces of the degenerated epithe:
lium of the gonad. (Figs, 32, 34, 3%, 41, 44, 470 The " blood layer ™
15 seen markedly on the gonads of embryos of 13 1o 15 days of in-
cubation, especially on the left ovary, However, if we observe only
A restricted region, the middie region of the gonadial surface, we
arc apt to overlook the bloed layer. In the teslis of embryos at 10-13
davs of incubation and at Ialer stages the cxtravascular erythrocytes
in the interstice or under the connective tissue membrane of the

Hislopenesis of Gonad and Blood Cell

HC

Fig. B, So-called " Primordial Germ Celis®
from the gonmd or the mesaderm in 6 day chick
ek,

{1y APGC from the messderm near fhe
curclomis anfle, ADC, cenlrospheee containing
yolbspheres in i P GG N nucleus of prl-
maordial germ eell.

(2} Fusing blood oclls from the smne repion
as that of (1), but they are clumped together
willin a capiltary and then they traosform
inte P.G.C. by fosing completely with esch
olher.  BCI, Trimitive blood cells which con.
tain wolk spherez; MC, messuchymatoos cell
(B); Y5 yolk sphere,

(E) A POGCodn the germinad cpitheliuvm and
a yuung primordial germ call jocalized Lo the
left of 1, which is composed of five cells,
Later il may be tramslormed into o PG, G
by fusion of Uhese five cells, GEC, cells of
germinal epitheliom, = 1200

Fig. 0. Baveral phases of develop-
ment of socalled P GC by fusion
of serminal epithelial cells,

{1} ‘Three se-called PG C,, at their
Yunner stage, in the perminal epithe.
lium, The permical epithclial ccl
centaing many of spheres blackened by
osmic acid. This cell is attached tu
the surface of the nuclens of snother
adjacent cell, and later fuses with it
Ope wndifferentiated P, G.C., aitoated
at the teft and fower part of fivure,
conlains a mescochymatouws cell (B)
in itz cyotplasm. €23, Four large
epitheiial calls apgregated in a clear
lumen, and they wre about o fuse
with cach other. (3%, A go.called
I"G. C. with & centrospherclike cap
containing yolk sphere, which may
have Been derived from snnther cefl
fosed with it. (4} Another view. of
the same ccll (figs, 9=3) from a
different focus.  Showing that the
cenlrospherc-like body cowvers almost
all the surface of that nuclcws,

= 1000
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surface of testis, condense into g small mass. (Figs, 32, 33, 35) The
blood layer wsually projects bud-like processes towsand the medulla at
regular inlervals.  (Figs, 41, 45, 470 Ten or more erythrocytes in
the blood fayer glomerate and show transition into the finger or
bod-like primordiom of the ssx.cord which then separates from the
germinal epithelivm or bleod laver. (Figs 32, 31, 35,39, 41, 42, 45,
47 These masses fill at first the spaces amony the preexisting sex-
cords, but after separation from the germinal epitltelivm they arrange
themselves in a” manner as if they were piled up into 2 stone wall.
Later these tnasses are fused with adjucent ones o form the semin-
ferpus tubules peinting to the hilum of testis. (Figs. 11, 32, 33, 35)
In peneral, in the blood layer, the differentiation from erythrocytes,
into the germinal epithelinl cells advance from the middle vewion to-
wards the polar ends of the gonad. (Figs. 47, 62)

On the germinal cpithelium of embryos at 4-6 davs of incubation
the blood laver has not vet made iis appearance, but the lumen under-
Iving the germinal epithelittn, inchides ervthrocvtes and transitional
TOFTHA ot ervElrGc et g taeenckymal oells.  Fies Tl 30

Lhs o 4 o 3 days of moucason tee gerpuanl epitbcbum comsiats
mainly of round, oval or cylindrical mesenchym cells, but the outline
of these cells is often very obscure so that they appear as if they
form a synevtium, having within iU a lfew of the so-called primordial
merm cells, (Fips. 31, 53)

Germinal cpithelium is thicker in the foft gonad than in the right.
(Tab. 4)

Fable 4. Thickness and number of cells of the germvinal epithelinm
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" Mo, of cells of R, or L. gonad "™ meanz numisr of c¢lla composing
a layer of germinal epithefinm,

listonencsis of Gonid and Blood Cell

It is a noteworthy fact that despite of the sreat increase in number
of the germinal epithelial cells there can be scen very few milotic
figures,  (Figs, 26, 13)

Furthermore; there is no evidence of * localized intensive mitolic
proliferation of germinal epithelivm ¥, 25 has Deen claimed by Swift
{"15).  (Figs. 28, 28) And there could not be found any evidence that
the formation of the sex-cords cease abraptly at 6.1 days of incubation
in the male o5 was described by Swifl '15), But the peocess con-
tinues to the line of hatchine. On the contrary, there can he scen
lransitionul phiscs from the erythrocyies which have migrated to the
surface of the gonad into the clements of the merminal epithelium,
(igs, 2, 6, 32-35, 39, 41, 45-47, 62)

(b The Hnd mode of sex-cord formntion.

Another mode of the sex-cord formation tikes place by the con-
densaiinn of the extraveaminr erythrosctes af rhe interstitial lnmen of

phay trayinye | b e T s LY [ r

A specinl veriety of cord was found In the suoma ol the wonads
in chick embryos of 5-3 days incubation and was designaled as ™ the
blood cell cord ™ hy the present writer, (Fims 14, 26-28)

That cord is compozed of cells of type I[A and B (the detail
characteristics of these cell-tvpes will be described in a later chapter)
which show transitions, from the eryvthrocvtes into the clemenis of
the sex-cord or medullary cord,

These transitional phascs can be ohserved by serial stained sections,
Consequently these cords may be veferred to as derivatives, of ery-
throcytes, which were contpined in Lhe capillary, or which filled in
the spaces of stroms, where the blood current had become stagnant
or stopped. But the typical manner of sex-cord formation by the Tind
mode can be seen in male embryos at ahout 10 day of incubation.

In thess interstitial lumen we can find the transitional phases
from condensed mmsses of erythrocytes into the primordium of sex-
cord composed of so-called indifferent interstitial cells, 1. e. mesenchy-
matous cells (type [ILA).

Eosinophilic  granulocytes make their appearance in the inter-
stices of gonad [rom the embryo at about 17 davs of incubation and
they are found much more in the lestis than in the ovary, (Fig. 2)
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Fig. 10, Schematic diagrams illustrating two different anmguni?tfc theories,
published by previous workers, as to the mode of sex cord I‘m.'u alfun.
{A) The view holds that the sex cords are formed Dy evaginations of the

Bowman's capsules and Wollfian tubules, )
(P} Another view, that the sex cords are derived from the ingrowth of the
minal epithelium.
GE, ?:‘rm[ua! T_pi]:hl:iium: 8C, sex cord; WU, Wolllizn hody.
Motice, the armows indicate the dircctions in the growth of sex cords,

Tastis Lt. Ovary

Fig, 11 Schemalic diagram fllustrating the view of present vwriter, regarding
the formation of sex cords in chick cmhrya. ) o
L The first mede of sex cord formation from the germinal epithelial elements
derived from thic embryonic bleod cells. ) : .
Il The second mode of sex cord formation, from the condensation znd differcntia.
. tion of bleed cells migrated into the inlerstitial lwmen of sex dords or medul-
i il =il
lary cords which have already been prezsn o
IIL The third mode of sex cord formation by means of Leansition of the elements
of WallTian hody. . . ;
A~ Germinal epithelium; B. the sax cord (1) or cortical cords (1) which have
ds formation ;
formed from the firet mode of sex cor q -

. The srx cord I-TI1 or medullary cords II-11T formed, reapmnre]_} fruu? the
sccond or third mode; T, transitionnl portion from Tete region {1issue
of inesonephiros) into gopadal swea; E, mesonepheie Ustue about tn be
transformed into the embryonic ponad. ) s s

Mote, the arrows at the side of each figure indicate the direcrions in growlh
of cords,

Hiztogenesis of Gonad and Blood Cell

& .{c) The ITrd mode of sex-pord formation

This mode of the sex.cord formation takes place by the rearrange.
ment and differentiation of the elements of the Wolffian body into the
. gonadial tissues, (Fig. 11} This mode is more evident at the early stage

~'of development or in the ovary than the later developmental stage of
in the testis. And in the medulla of gonads we cap often recognize
the existence of well preserved glomeruli or Wolflian tubules or thejr
derivatives. (Figs. a0, 53-56, 63)

This tendency is most cleary seen in the right ovary, (Fig, 63)
The Wolffian body decreases in size as ihe gonad grows, owing to the
transformation of mesonephric elements intg gonadial eloments,

Of course, the sex.cord does not start its formation till 4-5 days
of incubation, but at that stage there i already seen the Dprimordium
of sex-cord or medullary cords as has been noticed by Witschi {'35),
Thege masses of mesenchymal cells show transitions from glomeruli,
Wolffian tubules or the clements of venous sinusoids of mesonephros,
(Figs, 29 30)

As the writer (Chishima '48,°51) has shown the glomerules and
Wolffian tubules are also the derivatives from erythrocytes, The trans).
tion of mesonephric elements into gonadial tissye continues from the
earliest stage of eonadial  development  ti]] the time of hatching,
But at a later embryonic stage the transformed elements of mesone-

phros give rise to the rote-cords, and the urinogenital connection,
(Figs. 57-63)

(d) The mitotic index of the gonadial elements

The mitotic indices of the gonadial elements in chick embryos
at 4 to 21 days of incubation arc measured. (Tab, 2, 5)

It has been considered that the mitotic index offers an usefull
criterion for detormin whether the development of a certain part
depends on eell division or cell migration,

At 11 days of incubation, the sex-cords arrange themselves in gz
line vertically from the periphery to the hilum of the testis and a
single line of sox-cord i composed of about 100 to 120 cells. If thege
cells arise as a result of the mitotic division of the germinal epithelial
cells during the five days from 6 to 11 days of incubation, it should
be expected that the mitotic index of the sex.cord indicates 3.14. How-
ever, the actual values are very low ranging from 0 to 0,04, (Tahb, 5)
Morcover, in the germinal epithelium and medulla, we can find
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larger number of degenerating cells and fusing cells than the cells
showing milotic fgure.

From this [act the mitotic proliferation of the elements of the
germinal epithelium or sex-cord can not be considered as a chief factor
in the development of the sex-cord. It is noteworthy that the mitotic
index is very low at all parts of the gonad in chick embryo. From
these facte the writer considers that the chief factor invelved in the
collular increzse of cmbryonic gonad i3 not & mitotic division but a
migration and differentiation of blood cells,

The fate of erythrocytes in chick embryo.

In chicle embryo, a vast number of erythrocytes arises from the
bload island on the surface of the yolk sac, while there can not be
found any sign of true degeneration of erythrocytes in any part of
the embryonic body,

Consequently, if the erythrocytes have no potencies fo dilferentiate
into other kinks of fixed cells, the embryonic body should inevitably
become a Sac filled with blood, but this is not the case,

Tuhle 5 The mitolic fmdés of the spithelial colls in

the marminal epithelinm ia chick embryos

Ageof embryos 4 |5 [ 6| 7|8 |0 win|iz|13{n|15]16]18|19 0
N, oF embicyt |TI5=I-I-253|-!1334|251|15
[| ool —|o oo o|ofafojolo|—]0

Bight ponad 1002/ 001 O
; | ogel 0 | o olololo|olo|o]|o
) - u_n._unu,ui_c}uﬂu—n

Left gomad  |4.00(0,030.01) 0.04
| | 0 0 003 0 | o jooq o | o |oorf o0

Mitatic index _Ncl :rfce!lls _in_active mitolio process <100

total 1o, of cells countered

(e} The structuro of the sex-cord

Up to 7-8 days of incubation the primitive sex-cords are small
(30 by 40 micra in diameter) and composed, in a horizontal section, of
about 8-10 cells, but with the advance in the embryonal age the cords
increase in size owing to the growth of individual elements and their
increascg in numbers. The adherence of erythrocytes on the surface of
the sox-cord and their differentiation into the components of the sex-
cord through a stage of the cells of the basement membrane of the
sex-cord causes their incroase in numbers. (Fig, 37)

Histogenesis of Gonpd and Bloed Cell

The sex-cords, thal are derived
from the three modes mentioned
ahove, fuze with adjacent ones and
form the seminiferous tohules to the
hilum, and later become wavy by
anastomosing  with other tubules.
The full-grown sex-cord consists of
five kinds of cells viz. (i) clongated
erythrocytes adhering to the surface
of the cord, (ii) basement membrane
cells (type Tlo cell), (ifi) meshen-
chymal cells (type IIIA cells), (iv) so-
called primordial germ cells or sper-
matogordia, (v) degenerating cells
Iving at the innermost part of the
cord, Transitions can be seen among
all these five clements.

It is a noteworthy fact that the
mermt colls and the Targe clear cells
in the sex-cord arve most probably
not a special, selfdifferentiating sys-
tem, because they show the signs
that they are derived from indiffe-
rent cells in the sex.cord.

There can be scen only very few
mitotic figures in these clear, large
cells. On the contrary, these large
cells degenerate gradually from the
inner part of the sexcord. Con-
sequently the five kinds of cells in
the sex-cord may be referred to as
a sgeries of differentisting phases
from erythrocytes into so called germ
cells,

Fig. 12. Tllustrating the: enkarge.
menat o growth of germ cells 28 a
result of fusion of bwo of moage
bivod cells or their derivativea in
the ponad of chick embryos

1. A germ cell with two nnclei, at
a phase of fusinn of two nuclei
into one, i3 surroundsd by many
mtesenchymatong cells,

2, Two blood cells, from the ger-
minal cpithefium, about to fuse
into o,

4. Germ cells from n gex-cord at
yvarious stage of cell-fusion.

4, A voung germ ¢ell from a sex.
cord, sorronnded by two mesen-
chimatous cells. And itz nuckus
witlh irregular outline and line of
fusion.

5, A syncytial cell {from a sex.cord.
showing three nucle] which may
hava arisen a5 8 reduit of cell-
fusion Lot most probably mot due
to amitosia.

6-7T. Two germ cells fropy & sox-
cord which may be o product of
the result of cell-fusion. 1000
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Table 6. The Diameter and number of celis composing the sex cord,

medullary cord and cortical cord in chick embryo §f} Formation of primitive sex-cord, eortical cord and medullary cord in

female embryos.

Sex & E; Bex cord Medullary cord Cortical cord | In the female embryonic gonad the primitive sex-cord, cortical
;ﬁf}.,ﬁ. 'E  Diamater h*_} No, 01' Diameter (p) IE:-? " Diameter (1) ] = cord and medullary cord are also formed by the three different modes
in dayaf g [T e — | ol [ i 7 | No. of mentioned above, thus there is no radical difference between the testis
2 | Lennth Bre; Ehi Eﬂgth Breadth Length | Breadihl e anil ovare.
5 ¥ _42.?5 iams 10,53 i = These three modes appear rather more evident in the left ovary
6 5| 4800 | sses | w20 |0 | = |_ — than in the testis. {(Fig. 11) After 7-8 davs of incubation, there can
T 4 _E'I.DD_ .12_35_ 1600 il L I s be BCCIL, al:_u, the blood iayer, and t!etwean 8 to 12 ﬂﬂ}"ﬂ of i!‘lCllbﬂtiDl].
SN i i . the formation of the blood layer is relatively prominent, so that the
B0 3] 6] SR84 | 4400 | 1350 R transformation of that blood layer into the cortical cord, undoubtedly,
810 9| 6| | [ ss00 [Tazeo | 1mm o T [{urrespund? to the so-called " sem& proliferation of germinal _Epithe-
115 8| 10| w40 | se00 | 15m0 | Sl lium” which was defined by Swift (*15) and Brode {*28), (Figs. 39,
. _ 41-43) In spite of the vast increase of cpithelial cells, mitotic figures
=131 10 I 5400 | 4400 | 2080 | 6500 | 4am0 73 of these clements are seldom. On the contrary, there can clearly be
16-18 5| 3| 9670 | 7200 | 4350 = | seen the transition from erythrocytes contained in the blood layer into
wig ol 4l | | — | — |— — the elements of the germinal epithelium of ovary. (Fig. 2)
e B e 8000 | 400 | 1850 | 6500 | 6L00 __m.{m . Thctmm'{ner of m-rangcmf_:nt of the condensed masses of th_x: ger-
bl b B M S LY | - | minal epithelial elements, which correspond to the sexcord in the
[19-21 ¢| 8 800 | 4200 | 1750 | |Em' e e male differs from the female. So that about 6-7 or more of the con.
* The: nurber-of cely Cotudaing 4 = - : ¢ 1 densed messes of epithelial elements are grouped in an oblong or long
g @ lransverse sectional plene of 2 cord, oval shapeed cortical cord surrounded by connective tissue elements,
instead of the tubular formation as in the male. (Fig, 46) Thus the
Table 7. The vasiation in cell size in relation to cortical layes or ovigerous layer with irregular projection into the
thefr position in a sex cord stroma is formed.
— The cortical layers are composed of thick, usually discrete cords
Position of cell | Size of cell (u) Size of nucleus (p) | of epithelial cells at first, which are then transformed into thick elear
Length Hreadth bt ] Vcaide | layers containing ofigonia which shuw‘transitiﬂns from eryvthrocytes
e ST - ] through a stage of the germinal epithelial elements. (Fig. 62)
Couter mes? liyer) 9 1.6 5 1z The oigonia in the desper parts of the coriex, which were formed
15t i.;n,r Taver 6 2z 3 3 ear%].r, are in r}m:’e advanced stagef of _dﬂ?relupment than those in more
S0 Fanek Bves : = - peripheral regions, Most of the ofigonia in deeper |?arts then degener-
b s 5 3.2 ate. So-calied follicular cells included in the cortical cord may be
,Srd inner layer T 6.0 5 4 considered as indifforent, younger stages of odgonia.
4th inner layer : 10 & 6 E Some parts of the medullary cord may have arisen {rom early
(Inner mast layer) 5 - : = formed sex.cords, but most of them are formed by Ilnd and Ilird
- : . . 8 modes of the * formation of the sex-cord”. (Figs. 46, 48)
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(E} The cause of retrogression of the right svary,

Asymmetrical development of the ovary in birds have been studied
by many workers, but the subject has not been clarified,

The growth rate of the right ovary gradually decreases after the
appearance of the distended medullary cord, and it become more
loose and porots in texture and finally degenerate almost completely
by time of hatching. Though there are thick cortical and bload layers
on the left ovary of the embryo at 8-9 days of incubation, (Figs. 38-
40), the right ovary of the same age has no such layer. Furthermore,
in the right ovary of that age, the distended medullary cords fie neur
or immediately under the epithelium, and the medulla consists of the
clements from the mesonephros, and they do not show the Iind mode
of the sex-cord formation.

These facts undoubtedly are due to the lack of fixation of blgad
cells on the surface or in the medulla of the right ovary,

Consequently the growth of the right ovary depends merely on
the transition of the Wolffian body. The mitotic indices in the right
ovary are of so low value that it may be impossible even to supnly
the degenerating elements in that organ,

Hence the right ovary unavoidably follows retrogression with the
retrogression of the Wollflan body.

(F) SBignificance of the nuclear characterisiic of
the obgonia in the oviperous layer,

The obgonias composing the ovigerous layer of 18-19 day old
embryos show a characteristic feature in the nucleus resembling much
the true metaphase of mitosis, but this condition of the nucleus docs
not show any further advanced phase for the next 3 days, from 18 to
21 days of incubation, consequently these obgonias are not followed
by true mitotic division, but, on the contrary, the ofigonia in the deep-
eat layer show degeneration, (Tig. 46)

Thus the specific nuclear structure vesembling the mitotic figure
of oigonia can not be considered as true mitotosis.

(G} Formation of the distended medullary cord and
cluster of fatl-aden colls.

The distended medullary cord makes its appearance in the ovary
at 8 days of incubation, and this is the most reliable critertion for

Hiztopenezia of Gonad and Blood Ccll

the discrimination of sex in the early embryonic gonad.

The distended medullary cords are derived from the medullary
cord whose components have degenecrated, and from the depeneration
of the cluster of fat-laden cells (type II B ccll), or from the mesone-
phrous tissue at later embryonic stages. (Figs. 40, 62)

AL first, the lumens of the distended medullary cords are very
small but they increase in diameter with the degeneration of their
components and as the result of fusion with adjacent ones 8o as to
form a net-work in that strands the blood circulates,

On the other hand, the cluster of fat-laden cells and the medullary
cord show transitional phases from the condensed erythrocytes migrat-
ed into these places. (Fig. 40)

The so-called " cluster of fat-laden cells” makes its appearance
in the medulla of the left ovary of the embryo after 12-14 days of
incubation. The clusters of fat-laden cells, which are blackened with
osmic acid are homologous in their formation-process with the medul-
lary cords.

(H} Formatlon of the Rete eovds.

The rete cords are connected with the Wolflian tubules and the
glomeruli, In later stages they assume the shape of canals and often
contain circulating blood. Even though they communicate with the
sex-cords or medullary cords, there can be found no reliable evidence
that most of them originate from the ingrowth of the germinal epithe-
lium, On the contrary, there can be seen clear evidence of a transi-
tion from the glomeruli or Wolffian tubules, (Figs. 54-62)

Hence they may be referred to as modified Wolffian tubules or
glomeruli rather than modified sex.cords. [t scems that the rate cord
may play, at certain developmental stages, a role in carrying the blood
from the mesonephros into the gonad,

IV. Discussion

{A) The prospeetive potencies of erythrocytos.
(a)y General consideyation,

It is a2 widely accepted opinion that the function of the erythrocytes
is restricted to the conveyance of Co, and (b, and the most hacma-
tologists look upon the ervthrocyte 4$ a most highly differentiated cell

-~ 105 -
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?.rith no prospective potencies. But, it appears to the writer that this
mnterpretation does not show sufficient evidence,

Ever since my previous report (Chishima, *48, %49, '50) on the
differentiation and behaviour of erythrocytes in chick and other verte-
brates, I have maintained that the erythrocytes are vary voung,
undifferentiated cells with wide prospective potencies, differentiating
into other kinds of cells viz, several kinds of elements of the Wolffian
body in chick embryos, small lymphocytes, neutrophilic granulocytes,
eosinophilic granulocyte, several elements of bone marrow in chicle;
muscle tfissue, pigment cell, osteoblast, cpithelial cell etc, in tadpole;
and other kinds of cell or tissue, Thus the crythrocytes play a most
important role in the histogenesis or increase in cell numbers of
growing organs in chick embryo and other animals,

The writer, therefore applied the term “ differntiation” instead of
“metaplasia or metaplasie to express the transformation of erythro-
cytes into other kinds of cells,

It is generally accepted that all types of cells increase in number
by mitotic division, but there is a group of investigators who hold the
opinion that a certain type of cell can be transformed into another
according to environmental factors. Fisher and Mayer (31) Maxi-
mow ('28), Diirken ('28) Dantschakoff ('17) et al belong 1o this group,
As to the differentiation of blood cells in the gonads, Bouin and Ancell
('08) say that the testicular cells in horse arise from the small lym-
phocytes which are located jn the intertubular lumen, Goodale ('19)
stated that the interstitial colls in the ponad of domestic fowl arise
from primitive blood cells. Champy ('13) in frog, Courier (°22) in
fish, also recognized the differentiation from leucooytes into interstitial
cells, and Nonidez (*20) attributed the origin of interstitial cclls to
wandering blood cells in domestic fowl, Recently, Andrew and
Andrew (49) published & rioteworthy opinion, the differentiation

from lymphocytes into cpithclial cells in man, the writer quite agrees
with their opinions,

(@) Relationshify belween ervihvocyle and mesenchyme cell,

It is the most common opinion that the mesenchymal cells give rise
to the erythrocytes and other blood cells.

_ Z!But so far as the chick embryo is concerned there is clear dis-
tinction bhetween the mesenchyme cell founded in blood islands and

that in the embryonic body. The former, the mesenchyme cell-A

06 —

Histopenesis of Gonad and Blood Cell

designated by the present writer, is larger and stains deeper with

8 basophilic dyes and is often more flat or crescent in shape than the
¢ latter which is designated by me mensenchyme cell-B.

It is true that the mesenchyme cell-A gives rise to erythrocytes,
but the mesenchyme cell-B shows transitions from eryvthrocytes not
only in the gonad but also in several areas of the embryonic body.

At thesz areas, mesenchyme cell-B and erythrocytes mingle toge-
ther and the clear transitions between these two elements are seen, It
iz important to determine whether the ervthrocytes arise from mesen-
chyme cell-B or mesenchvme cell-B arise from erythrocytes,

From results of my observation and experiment it may be con-
cluded that the erythrocytes are differentiated into mesenchyme cell-B
following the stagnation or stop in Dlood current in the embryonic
tissues. ;

(B} The origin and fate of the Primordial germ ecll.

Since Weismann (1834-1914) introduced the now familiar idea
of the " continuity of germ plasm,” the origin and the history of
P. G. C, have become subjects of active investigation, however, the early
history of the F. G, C. remains disputed. The point at i1ssue is the pos-
sibility of differential capacity of P, G,C, from the somatic mesenchyme
cells of the germinal epithelivm.

Regarding this problem in chick embryos, there have also been
contradictory opinions.

The first group of investigators believed in the strict independence
of germ cells from. somatic cells and they believe in the principle of
Weismann's germ plasm theorv which asscrts that the sole source of
definitive germ cells is the P.G.C., Adherents of this theory are:
MNussbaum ('80, '01), Hoffmann ("92), Rubaschkin ('07) Dants-
chakoff ('08) Swift {°15,-16), Reagan ('16), Richards, Halpin
and Goldsmith ('26, 28, '35}, Brode ("28), Heys ("31L

The sscond group of investigators belicve that the P. G. C. eventually
degenerate and the majority of definitive germ cells are derived secon-
darily from the germinal epithelial cells.  Adherents of this theory
are; Waldeyer ('70), Semon ('87), dHollander {*40), Firket ("14, *20),
Gatenby (*24). It is noteworthy that there are many adherents of the
second group who have studied this problem with mammalian materials,
(Simkins, *23, 28 Hargitt '26) In the work on rats, Hargitt {"26)
was led to the conclusion that there is no segregation of germ cells

_';.W_
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and no migration through a “germ track™ into the gonad, As a
result of his studies on germ cell origin and history, Hargitt is will-
ing to discard entirely the Weismannian concept of the continuity,
and said:

“ Personally, I believe biclogy would be greatly the gainer by
dropping the germplasm idea entirely and permanently”, " Entoder-
mallen wander Zellen® defined by Dantschlkoff ('08, '31) and " large
cells in blood vessels® observed by Swift ('14) may correspond to
“the fused crythrocvtes in stagnated capillaries” observed by me.
Dantschakoff (%0, '31), Swift ("14), Firket ('14) Goldsmith (’28).
Stanley and Witschi (40) believed that the P. G, C with pssudopodia
can migrate by active amoeboid movement,

While, Humphrey ('25), Matsumoto (’31) Asayama (40 and
the writer denied the presence of pseudopodia and active movement
of P.G.C. Reagan ('16), Dantschakoff ("32) and Goldsmith ("35)
tricd experiments on cauterization or removal of germinal crescents of
chicle embryo to ascertain the origin of the P.G.C., but they failed,
Dantschakoff (*31) and Witschi ("35) pointed out that the develop-
ment of PG, C has o close connection with the cellunar eavironment.

There is a group of workers who believe that the growth of
certain types of cells may be attained by fusion with others, Allen
{*04), Stockard ('15), Willson 28), (In germ culls), Morita ("43)
(in somatic cells) and Chishima (48, "4, '51, '52), {in germ cells and
somatic cells) belong to this group. .

{C) Formation of the sex-cord ete

Results of the various workers on the formation of the sex-cords
in vertehrates including chick embryos, show many diversified opinions,
This difference in view may not be due to difference in materials but may
be duc to discrepancies of interpretation. And, there have been pub-
lished the following four different opinions regarding the modes of
sex-cord formation in birds, namely:

(a) Sex-cords arise from Wollhan tubules. (Waldeyer, '70).

(b) Sex-cords arise as a results of the cvagination of Bowman's
capsule. (Hoffman, 89, '93; Semon, 'B7)

{c) Sex-cords arise from the condensation of migrated cells from
the gorminal epithelium into the underlying stroma. {Schmigelow,
'82: Mihalkovics, '85; Laulanie, '86)

(d) Sex-cords are formed by the direct ingrowth ‘of germinal
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epithelial cells which are proliferated by marked local mitotic division.
{Janosik, 85; Dantschakoff, '31; Brode; '28; Swift '15, '16;
Goldsmith, 28, '32; Brambell, '32)

The opinion (d) has been up-held by Swift (15, '16) and is the
most widely accepted one today.

Howoever, sex-cord formation can not be cxplamed by any of these
four opinions, even though, each of them agree with fact in some
points but differ in others, That is to say, opinions (a) and (b) agree
with the " IITrd mode of scx-cord formation” described in this paper
and the opinion (c) corrcsponds to my * Ist mode of sex-cord forma-
tion™, but opinion (d) resembling the opinion (¢) differs from my “ Ist
mode” in many important points,

The opinion (d), cspecially of Swift *15) claims, that the germinal
epithelium of chick embryos at 55-6.5 days of incubativn sends finger
or bud-like processes into the subjacent tissue us a result of localized
intensive mitotic proliferation of the germinal epitheliom, but I could
not find such a localized intensive mitotic division of the germinal
epithelium. Prenant (89, auoted by Swift, '15) has also made the
zame observations as that of the present writer, Furthermore, Schimidt
and Iloffmann (1), Papanicoaou {'24), Evans and Swezy ("31)
also denied the existence of mitotic proliferation of the germinal epithe-
lial cells in mammals,

On the other hand, there can be sesn migration of vast numbers
of erythrocytes and their transitional phases into the elements of the

germinal epithelium.

Asayama ('40} describes transition of mescnchmal elements into
the sex-cord cells in the newt. Muckmull and Michels ('32) report-
ed a very interesting work in teleost’s testis, that is the formation of
the * wedpe-like clumps of macrophages, which have engored the in-
jected carbon particles, on the surface of the testis. These clumps,
most probably, correspond to the primordium of the sex.cord consisting
of blood cells derived from my “ Ist mode of sex-cord formation”,

It is interesting that the classic views such as opinions (a), (b)
and (c), even though they have been discarded, scem nearer to the
fruth than the moest widely accepted opinion (d).

(D) Meexamination on Lthe role (quantitative value} of
mitotic proliferation of gonadal elements,

It is the most widely accepted opinion that several organs grow
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chicfly .lw means of the mitotic division of thiir own components.
But this conception, scems to me, has not yvel been substantinted
by reliable quantitative data, so far as I am awsare,

The primary sex-cords at 6! day chick embryos are composcd of
al_::uut 12 cells, 1f these cells are derived from local intensive mitotic
!:'Iwision of an epithelial cell during 24 hours (51—6} day of incubation)
il should be multiplied 3.5 times becauss of 12=2%

One cycle of mitotic division, then, should de ::'mcuiated az 7 hours
(24 +3.5).

The duration of mitotic division of mesenchymal elements in chick
embryos has been recorded by Shultz (22, quoted by Richards, '35)
Belar (29) and others as 37 to 87 minutes {60 min, in ave;agc}:
;‘h:nl-;r:fat:-re.hE in this case, resting period may be estimated a5 6 hours.

0 that the expected mitotic i ;
e XD totic index may be cuoleulated as follows ;

While, mitotic index of the clements of germinal epithelium in

5¢—6; day chick embryos (16 individuals) was ranged from 0.0] to
0.03. From this, it seemn most probable that the cells increased by
means of mitotic division can do only a ncgligible parts {1 4130—- 41??)
in the growing gonads. On the other hand, there can be seen large
number of extravasated erythrocytes in the surface and intcrstice of
the gonads, from which every transitions into the elemoents of primary
sex-cord or of interstice can be seen,
. On the contrary, the degenerating or fusing cells in the ponads
increase in rate according to the advancing age. And the decreasing
number of cells by these phenomenon exceeds by far number of cells
showing mitotic figure, Furtheremore, there are large number of
pseud mitosis of oogonias as described above,

Inspite of the cxisistence of these antagonistic facts to the mitotic
proliferation, the embryonic gonads grow steadily, and increase in
numbers of ponadal elements,

_ From these facts we ecan not escape from the conclusion that the
main factor of the growth of the embryonal gonad is the migration
of erythrocytes into gonads, and their differentiation into the fxed
elements of the gonad through mesenchymal or Iymphoid cell stage,

_ So that I will present the following theoretical formula regarding
:'r"r‘ifh the growth of the gonad in chick embryo. It probably true
In animal gencrally that this is applicable to the growth of several
other organs;
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T Tn=M=(Pem+ Cf+Cd)+ Mig

and further,
4o Growth=[M—(Pem+ Cf + Cd) + Mig] Gr+ P.
#i Nutice:
< To....cocconee,, Total number of cells increased in certain growing period.
& M e Increased cells by means of mitotic division,
Pem ..........; Cella showing peewd or endo mitolic figure.
" CF eveciieeeens, Cells 2t a glape Of fusion,
f € vvveivennnnn Cell3 at a degenerading phags.
Mig ............ Cellz migrated and differentiated into gonadal elements Cmay be
L computed by, Mip=Th—M={Pem4 CF4-C4)0
f GFoeeoeeeeee. Groweth rate of cell
B .. Froducts of degenerated or de-differentiated cells, such as {at,

ground  substance of hone, yolk apheres, apd other non.
cellubar, bot living: subslances,

(E} The cause of refrogression of the right ovary.

- The asymmetrical development of the reproductive organs in
female birds have been of interest to biolpgists for many years,
Witschi ('35) considered that the asymmetry in the gonad of birds
is due to a primary, hereditary deficiency of the right cortical inductor.

- Thig deficiency was supposed by him io oxpress itself in decreased

attraction of the P. G, C. especially during the phase of their redistribu-
tion early on the third day. 3o that Witschi °35) belidved actual
migration of P.G. C. from the right to left gonad. Even though this
conception based on statistical finding it has not been substantiated by
the actuzl evidence of migration of P. G C. from right gonad to left,

As has been described, the chief factor in the retrogression of the
the right ovary ig the deficiency of fixation and differentiation of ery-
throevies in the right ovary, conssquently the growth of the right
ovary depends only upon the “IIlrd inode of sex.cord formation”,
So that the right ovary retrogresses in accordance with the retrogres.
sion of the right Wolffian body,

(F) Destiny or fate of the sex-cord and medullnry cord.

Swift {'15) and Brode {28) held the opinion that the primary
sex-cord in chick embryos grew into the sominiferous tubules in male
and into the medullary cords in female. Results of my observation apres
with this opinion. Witschi ('35} described the existence of a primitive
medulla, whichwaspresent in all gonads of 4 to § day old chick em.

10 —
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bryes, and he considered it as a derivative from the residual remmant
of the mesonephric blasterna. Brode (728) described that the medullary
cords differentiate further into (1) distended medullary-cord, (2) cluster
of " fat-laden” cells of Nonidegz ('22), (3) izolated medullary cord cells.
(5) cord of P.G.C. (6) cords of P.G. C. bounded together by a base-
menl membrane and (7) mixed cords consisting of germ cells and clear
“fat.laden ™ cells. [t seems to me that these several types of cells or
cell masses are only transitionsl forms from the condensed mass of
erythrocyles to their degenerating form,

The origin and significance of the cluster of fat-laden cells have
been studied by Waldeyer ('70), Descillens ('12), Firket ('14)
Boring and Peurl ('17), Nonidez ('22), Fell (22, '24) Poll and
Fell °23), and Masui and ITashimoto (*22, '24),

It is noteworthy [act that the * fat-laden ™ cells are found mainly in
the left ovary., [t supoests that the blood cells eapecially erythrocytes

fall more rapidly and easily into fat degeneration in the left ovary than
in the testis.

z) 'The origin of the rete cord.

Regurding this there have also been muny diverse opinions, namely,
rete cords are (a) Derivatives of the Wolllian tubules. (Waldeyer
T

(b) Evagination of Bowmann's capsule, (Schmigelow, '82;
Mihalcovics, '85; Laulanie, 86; Semon, '87)

{¢) Ingrowth of the germinal epithelium. (Janosic, 85, "90)

{d) Condensation of mesoncphric mesenchymal cells. (Firket,
14; Witachi (*14, "35)

However, it is probable, that most of the rete cords are fransi-
tional forms from the Wolflian body, including the Wolflian tubules,
glomeruli, mesenchymal cells and blood cells, into the sex-gland.
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V. Summary and conclusion

{1) In this paper the origin of the so-called primordial :germ ::.cll
and the histogenesis of the gonad in chick embryo are described with
gpecial reference to the differentiation of erythrocytes. o g

(2) Erythrocytes in the gonad of chick embryos show transntlﬁna_
phases into several kinds of formed elements of the gﬁna{i suf.‘:“ as
small lymphoid cell, “ fat-laden cell”, fibroblast or Cﬂ[ll'iEC-tl:u'E 1:1..5'513.&
cell, eosinophilic granulocyte and mesenchymal cell-B, according 1o, {a)
the cellular environment, where the eryrli}muylcs are localized or
remain stagnant, and (b) with the lapse of time. o

(3) The differential potencies of erythrocyte were recogmized DY
means of the following experiments, viz. (i) blood cell {Eulture._ (i)
gonad implantation and (iii) wound inducing cxpermmPt ‘w1t't:1 tcsttfs.

(4) Gonad primordium in early embryonal stage is in direct con-
tact with erythrocytes contained in the subcardinal vein and revehent
yein, and some of these erythrocytes adhere to the gonad and show
transitional phases into gonadal elements. -

(5) So-called primordial zerm cells with very low vé}lue ‘.:?uf m:.tmlr.
index show no reliable evidence of genctic continuity with obgonia or
spermatogoniz; on the contrary, they arise, most probably, from the
incorporation (fusion) with many of the mescnch?r‘nal elu:r.nent:s of the
germinal epithelium in situ, and further the germinal epithelial cells
show transitions from the erythrocytes. _

(6) There are three different modes, from Wh.ll:h .thc smf-cur.d
may be formed. The first is from the germinal epitheliom 1:vh1.ch i3
a derivative from the blood layer (since 8-9 day of incubatmrﬂ_. In
this case there can be found no evidence of local intensive pmh.fcra-
tion of the epithelial elements, on the contrary, migration and differ-
entiation of erythrocytes can be clearly demonstrable. The sccond
mode is formation from the condensation and differentiation uf erythe
rocytes migrated into the interstices of the gonad, The third mode
is the transformation and rearrangement of mesonephric element:s.

(7) Asymmetrical devclopment of the embryonic gonad in the
female chick is due to the lack of first and second modes of sex-cord
formation of the right ovary. The right ovary, consequently 1'etf'cg-
resses by the hatching time according to the degencration of the right
mesonephros. .

(8) There is no evidence that the obgonia composed of ovigerous
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layer of the left ovary are produced by mitotic proliferation of their
own kind. Their characteristic nuclear features, resemblicg the pro-
phase of mitosis, are not true mitotic figures,

(9) So-called “clusler of fat-laden cells” show transitional phases

from cluster of erythrocytes that have migrated into the interstices
of the medullar region.

(10} Distended medullary cords are derived from the degeneration
of the medullary cords and of the "cluster of fat-laden cells”.

(11) Rete cords are transitional portions of the mesonephric
tissues into the gonad,
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Explanation of Plates
Abbroviations

ACC, primerdiom of cortical cord,

A, =orta. i

AG, primordivm of gonad.

ARG, primordinm of =ax cond.

BC, biood cell -

BL. bleod layer.

BLC, cord of hlood cells

BMC, cell of baszment membrane.

BY, blood vessol

CC, cortical cord.

Cl., corlical layer,

CTC, connective tissuc ccll.

BFLL, degenerating fat-laden coll

DBGC,  depenerated cell

DMC,  distended modul'ary cord,

EBL, erythrablast,

EWE, *Entodsrmallen Wander Fallen™
(termed Ly Dantzehakoff)

FRC, blocd cell at a stage of fusion

FUC,  eell moss resolted fram iusion with
saveral of cortical conds.

TGO, perm cell at a stage in the fusion.

FLGC, fat-laden cell,

FPGC, vounger stape of ao-called =
* primordial germ cell™ now doing
into fusion with othera,

GBC, group of bload cella,

GE, perminal epithelium,

GL, glomerulus.

GO, gonad.

LGO, left gonad.

MC-A, mezenchymarous cell (A

ME, mesentery,

MEC, medullary cord,

MED. medullary.

Oz, oagonia,

OV, ovary.

PGC, zowalled primordial geem cell,

RGO, right gonad.

REV, revchent wein.

ROV, right ovary.

5C, =2 cord.

SCY, suheardinal vein.

SHM, shell membirage,

TA, tunica albupines.

TGL, plomenslus transforming into the
elements of ponad,

TT. teslis,

TWI, transforming Woithin lady,

TWT, tromsforming Woeliian tubule.

WB, Wolffian body.

W, mezonephric tubule,

LI, cell of typa 1 Cerylhrocyte) end R
typa 11 Cemall lymphoid cell). - kT ke

1I-4, small lymphocyte, : LT

Ii-1, fatdaden cell

1-C, fihroblast,

HI-A. mesenchymatous cell-CA).

PLATE L.

(13) Transformation phases of the erythroeptes in =n interstice of the genzd in G-day
chick embryo. (4«6, This means oculae 4% objeclive G, of 2 Telss micriscops,
the =ame denstation applies to those that follow)

(14} Blood cord in testis from T-day chick ombryo. (4x)

{15) A portion of the blood Bland in 43-hour chick cmbryo, showing the erythrobizsts
arising from mescochyme celi-A.  Tn this case, mesenchymatous cell {AY) arise
spontancously from the yeolk materlal by means of coacervation but mot hy

mitosis or amitosia, {4xG)

(15} The repion betwesn the subeardinal vein and mesanephros in 3-day chick cmbryo,
showing the teansitional phases from erythorcytes into, mesenchymatous coil-(BY,
Hotice, that there i3 no definlte boundary line batween the two elements, CEL

an

(18)

(19

(20)
(21
(22)

(2%)

24)

(25)
(2

(27

(§:4:5)

()
20y
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The so-called " Entodermallen Wander Zeilen™ termed by Dentschakeff, and
normal crythrocyres from Vena cava inferdor in I-day chick embryo. {(dx18)

A portion of germinal epithefium of the gonad in A G-day chick embryo, showing
the so.called primordial germ cell and its growing phase by fesion with germinal
epithelisl colls. (4= 1g)

ILATE IL

Blocd cells and their derivatives which were exteavasited by rupture of the blood
vessels distributed on the surface of the chorlon, They wera cultured there
during two days after the opsration. It can be seen that mest of extravasaled
orythrocyles are (ransformed jnto lymphoid cella, (4x6)

The cells treated in the =ime way as that in plate [1-019) with = fectilized epg of
1d-days incuhatlon, (4=G)

Section of part of testls surface in newly hatched chick, on which a cut was
migle to hleed and the part fixed one hone after the operation. (4= 1.8)

The wound portion of the testis treated in the same manner =5 that of fig. 21
But it was fixed 4 days after the operation. Mejority of erylthroeytea have heen
transformed Into lymphoid cells (lype 1T A, colt), (4x8)

Transplanted hiood cells from 21-day chick embryo inte the hypaderm of newly
hatched chick, fixed 48.-howrs after operation. Show the fosion of Llood cells
(4x6)

Section of part of the teslis, ficed wien f~days hadl passzd oafter the operation.
The reglan of the wound shows weilgelike connertive tissue coll mas snd there
can b2 geen transitions from fibroblast {type 1T-C) Into conncctive tissue calla
{lypa T-Coeell). (48 3

PLATE III.

Transverse section of chick embryo, at 7-days of incobution, showing the closa
relationship of gonad fo Blood vessela, (4= 2)

A part of the gonad in a f-days chick cmhryo, fixed at E0:00, A M, We zee no
evidence of the so.called " first proliferation of Zerminal cpithelial c2l1™, that s
to zay, there is almost entirely no mitotic figure observable in the germinal
epithelium, on the other hand, there appears 2 young peimordid germ cell =t a
stage of fusion. Many of extravasated blood colls (type 1, 10 & 100 cells) filled
the Interstice of tissee. (4%6) Fixed with Flemming sol znd stained with
iron hematoosylin.

A part of the gonad at 6 days of incubation, showing there (3 no cvidence of mitotic
figure but a cord with np endothelial cells, It containg ne normal hlood cells
but contains the cells of type 1-B. (4% ) Fixed with Flemming sol, and
stained with iron hematoxylin,

A part of ganad at 7 davs of incubation, showing no evidence of milotic figure but

there can he scen transitlon between the three of blood coll crods and the
primordial sex cord. (4% 8)
Gonad at @ days of ingubation, showing there iz already a primerdium of sex cond
independent of jerminal epithelivm. (42 18)
Gonad and Wolfian body at 5 days of incubatish, showing the germinal epithelium
of the gonadal primoedivin connected closcly with the Wolffian hody and there




@)

(32)
(33)
(34)
(35)

(36)

(373
{38y

(303

{40}

41)

(42)

(43)
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can be seen transforation from Wolllian tubules and plomaruli into elements of
the gosad st the fundamental region of the gonad, (Z2x6)

PLATE IV,

The gonadal primeordium and Welfian body at § days of incubation, showing the
primordium of sex cord already developed from the elements of WalMan body,
(4x6)

Section of the tesliz at 14 days of incubaticn, showing the presénce of blood Jayer
covering the surface of testis. (4%86)

Section of the teelis at 15 days of incubation, showing the blood laper covering the
whole surface of tests. (4x2)

Section of testis at 21 days of ineubabion, showing that the blood layer can be szen,
alsa at this stage, at a cerlain region of the gonadal surface. {4=18)

Section of the testis at 10 days of inculatinns, ahowing that there are three sex
cords in the middle portion of the figure, which merge in & seminiferops tubule
Ly a process of fusion of three cords arranged wertically and clesaly to the other.
The outermost part of the sex cords wern covered with conoeclive tissue cells
showing transilions from blood eells. (4x6) '

Part of a seminiferous tubule of chick embryo at 21 days of incubation, the
enlargement or growth of germ cells by the procees of cellfusion. (4%1.8)

PLATE V.

A geminiferous tubule at 21 days of incubiation, showing depeneration =nd fusion
of the perm cellz. (4x1.8)

Comparison between the right and the left ovary in o chick embrye at 14 daye of
incubation, showing the right ovary with a defect in the Bood fayer on the
surface, and the atroma fncloding the glomeroll and Wolffian tubule well pre-
served in their originel forms. On the contraey, the left ovary was covercd hy
a thick cortical laver which shows transitions from the blood layer (right), (4= 2}

Section of lefl ovary in 3 chick embryo st 9 daye of incubation, showing the
presence of the blood laver and the undenlying cortical cords are connected
with the blood layer. (4%3)

Right ovary from the same chick as shown in fig, 39 showing that there i= neither
blood laver wor cortical cord, And the stroma composed of the medultary cords
and distended medullary cords showing transitions from the elements of the
mesonephros. (4= 3)

Section of left ovary at 13 daye of lucubstion. showing the cortical cords and ite
primordium slready formed by condensation of clements of germinat epithelium
which indicates transitions from " blood laver There iz almost entirely no
mitotic figure, (4=6)

Section of Jeft ovary at 13 days of incubation, showing that certain region of ger-
miral epithelium in thie age of incobalion, slso, containg the cortical eords which
have arisen from the Blood layver, And same cortical cords detached from
germinal epithelium are shown. (4= 6)

Scction of left ovary at 14 days of incitbation, showing the cluster of blood cells
I the interstitial lumen of corlical cords which iz beginning to diferentiate into
a primerdium of corlical cord. (dx6)

HISTOGENMES!S OF GONAD AND BLOOD CELL

K. Chishimm,
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(44)

(457

(45)

{47

(48)

(49

(0

(51}

(52}

(53}

(=4)

{55)

(56)

Iistogenesis of Goand and Biood Cell

LATE VL

Tangentinl szction of [efl ovary at 17 days of incubaticn, showing the [ormation of
the primordium of cortical cord by the condensation of Llned eclls (type T-4,
H-A cells). (4=8)

A poart of the cross section of loft ovary at 21 days of incubation, showing the
condensation of erythrocytes in the blood layer, (4x6)

Cortical layer of left ovary at 21 Jdays of incubation, showing the fiow of blcod
celis on the surface of the ovary through the interatitial apaces hatween cortical
copds, Then they #ive risc to now cortical cords, (4= 6)

Surface of left ovary-at 21 doys of incobation, showing the cells of bLlond Javer,
savering the surfnce of that ovare, e differentiating from the right side toward
the left side. (4xG)

Zection of [eft avary ot 21 days of incubation, Showing blood cells; migrated into
intorstitial spages Letween cortical cords. “They arc sgpreapated amd give rize
to e cortical cord by self.dillerentiation. (dx6)

Saction of a part of testis at 14 days of incubation, showing second mode of form-
ation nf 2ex cord, thal i3 o say, by condensation of blood cells (type T-A &
I-A colls) which have migrated info the interstice of the testis.  Mitotic figure
can not be recognized in this feld, (Ex8)

Section of the left ovary at 21 days of incubalion, showing the so-called eluster of
*fatladen eefls ™, and its ransitions: into distesded medullicy cord, (4xG)

PLATE VIL

Section of left ovary at 21 days of incubation, showing differentiation from blood
cells, migrated fnto the meduilory space, into fixed elaments of the medullary
cord. (=6

Meduliary portion of leit ovary at 21 days of incubation, showing the transitional
phases from the clusters of bieod cclls into tho clusters of “fatladen coliz .
CELY]

Relationship between the gonad and WolMan body at 6 days of incubalion, showing
the following; &) So-called primordial germ cell in the yerminal epithelium arising
a3 a resoll of cell-fusion, b) “Uransitivnz from the elements of mesenephros into
that of the gonad, ¢) In the intermediate region Letween gonad and Wolllian
hody there are many extravascolsr erythrocytes scottered and minsled with
mescachymatons cells that show transition inte the elements of the gonad.
(A= 1.8)

The intermediate region hetwesn testiz ond Wolffian Lody at 8 davs of fncubation,
showing trangitions from the clemients of Wolffian bady into that of testia by
Teaking off froin it originad arcangement and Ly its rearrangement. (4% 6).

Testis aml Wolffian body at 8 days of incubstion, showing the Walllian tolales,
altached to Lhe testis, sbout to be transformed inte the elementz of tesiis
(2x6)

‘F'eatis and Wolffian body at 12 days of incubation, showing that, even in 1his age of
embrya the sex cords also arise as 5 resull of the diffsrentialion of mesonephric
elements. (Sxd)
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PLATE VIIL

Testis and Wolflfian body ot 12 days of incubation, abowing the transformation
frony glomerili and Wolffian tuboles into the elements of the testh, (2x2)
Inlermedizte region betweéen testis and Wolfian body ot 18 days of incubation,
showing teansformation from mesonephros fnte ponadal elements, at first (he
elements of mesonephros hreakime off from their original arrangement and later

they form the sex cord by their rearrangement. (2x8)

Integmediate portion belween the left ovary and Wolfian bedy in chick embryo at
18 days of incubastion, shewing the Wolffian tubules of mesonephros (left side
of the figure), maintaining its original form hut sboot 0 be transformed into
the distended medollary cerd, (2x8)

Part of the Wlum of the feft ovary in chick embryo at 21 days of incubation,
shuwing the plemeruli and Wolffian tuboles transtonming inta avarian Ussues at
the region of hilom of ovary. (2223

Hishly magnifled pace of Fig. 60, showing the spaces, cnveloped by the Waolifizn
tubules or by (he wall of glomeruli, being transformed into the distended medul-
fary cosds, (4= 6)

Left avary and left Welllan Body in chick cmbeyo at 21 days of incubation, show-
ing that there can be seen all tramsitionul forms from blovd layer Cright side)
to eortical layer (left side). And there are shown the mete cords, distended
meduilny cnrds and sulated  medollace cords ariginating wiliy “mesonephyis
tissues. (2% 2)

PLATE IX.

Right ovary in chick embrys at 9 days of incubation, showing four glomeruli and
Welifian tobules are going to transtorm Into ovarian elementa, (4=3)




lm THE ROLE OF ERYTHROCYTES AND PLATELETS
IN THE BLOOD COAGULATION

Kikuo CHISHIMA® (Received for Publlzation Scptembar 20, I051)

INTRODUCTION
The mechanism of Biond clolting has been stidied by many warkers std the fdea, Ehat the
hlead platelets and fibrin are esseniial claments in blsad coapulztion
workers fur pearly a contury.

bas bren believed by st

A Some recenl investivators,  whe have bean stodying Ehis mecla-
nism feoun 2 chomdea] point of wiew. however,

o5 : claim that the platelets are normally important
participants in blood clotting, Bul are mot

: Always ezzeotis] for that provesz, Moreover, Rere ars
many.c-:rnl'lml:'ng conceplions repacding the details of mechsnizm of hlpod cosgulption.

These controversies in oplnion, most probably. are dus to the fojlowing ressuns; —
(1) obasryvations on the Lishiavisur of platelets during blood compulation are very few. Consequently
the opinion regarding the relationship of the blood coagulation to platelets Las remained Iucm:
by the prezent day, almost the ssme as it was in fhe days of Biwogree, 02 the nverlim!tim
or negligence of the extromely Jakile properiies. of erythrocytes, (53 lack of inveatigations {m
the relationship between the origin of the plalelets and the ceytliracytes

There is no warker, &5 far 8z T am aware, who has investipated the behaviowr of crytivcocy—

tes in blood conpulation. “Phs wriler (2143 Previouzly noted thal fhe arvthrocvtes are not highl
i i sollz c .
:ff:v.-n;n:m:ed cellz, a= has been Lislieved, but are very young, undifforentinted cells with YEry
wide diffcrential .pytoncies dn vivs or in ritre
froand, forther, the ervthrocytes show many i
behaviours id citrg, 4 L s

From goint of view desarib=d above, the obaervations  dezeribed in this paper were planned
C 1 AT

Lo ré-egamine the procezs of dinod coapulation with spocisl referance to
cietnents in the blosl, czpechally of ciythrocytes.

the brhaviour of formed

MATERIALS AND METHODS

The animals uszed in this sudy were rabits, hwrse, chicks, chick embryos, frogz,  tadpoles,
J - - - :
newts, snakes, eccasionally hurman being, poat, maase, amf crociang etc

Esylhroc & i i
f¥ihrocytes are soo labile that zome of Uiem are destroved immediately aftcr the Blosd i

#hed, & lheir role i blood coambation s 2pl o be overlooked.  For thal resson, | oBseewed
nader s i ) i e
: r oA microscnpe the process nll' Blood coagulation from the moneat of bleeding
pillarie, which were punctired with fine nesdie, ontil the Blood
have besn made on the tafl of the tzidpale and mesentery in
For comparisen,

out of ca-
is coapulated. These gbsarvations
anesthotized frops aod clicks

. very thick or thin lavered blood smcars which were fixed in methanal
imed with Giemsa solution, were made. Seme of fthe bleod ciot of hopes
perccnl solution of fermalin,

and gla-
: anil chick was fixed in 10
imbedded in paraffin, aod sections at 9-F moicen were tut and sta

ined with Ielafield hematoxylin nnd ewsin, I sume cases the clels were binanersed in water for 24

* Departmenl of Voterinary Sctence, Gifu Univorsity

Riprine of Toes, Bl eps Ape: Gilu Tabe 80, P BOT- 11T 0 jong

0 -

hours, in orier 6 couse erythrooytalysis, then the soctions were made in the game manner as

described above
In eertain cazes the phase eonlrast miccescops (Chivoda) ond clootron microscops (Shinazy
and Hidachi) were vsed
RESULTSE AND DISCUSSION

The process of blood eleiling may be divided for convenicnon, into the following threz
phasez v 1) applutination end destruction of erythrocytes, 29 formation of fibrin mass, (53
petraction of blgod olots. Thess three phades, heweves, conmot be sharply scparated from cach
other beomese they ghow continuity,

THASE I  AGCLUTINATION AND DESTHUCTION OF ERYTHROCYTES

Ay AGGLUTINATION OF ERYTHROCYTES The appletination of ervihrocytes begins
when llic blood becomnes stapnant. Thiz phenomennn i niost probably, due te the cyloplazinic
pxlrision of erythrocytes. In mammalinn biood, erytirocytes agglutinate at random, bot eccasi-
onally they are arranged in the so-ecalled “celumn formation” or “Rollen Bildong™ In eviparows
vortebrates, however, ervthrocyles clump at random. ‘Uhis process ocours in wel bisod prepara-
tions, for soveral minutes after the blood isshed In this caze if the blood is interceptad, with =
cover ship and vassling f{rom atmespheric air and alowed to stand quietly for gzveral hours at
rogm temperature, the eryihrocytes gradonlly separate again, And some of them, which are
gugpended freely in plazma, then fransform bnto ephorocytes The spherocytes priserved Ino 5la-
prant conditicn are mate fregile than fresh erythrooytes. (Fig 26, 8 12)

¢y DESTRUCTION AND FUSION OF ERYTHHOCYTES  Destiction of erythrocytes
happens éxplosively when the blomd is shed and the ervthrocyies are cxposed to the fullowing
factors,  smely, (1) contagt with atmosplecle at. (2} contact with the surface of pther subat-
ances, such = Uhe =lide plass ote, €3] stasis of Lleed, (4} mechameal travma.

This precess eocurs most ensily,  at first, at peripherad zone of the ehed bloed.  Aciu] . faght
of the destrnction of erplhrosytes is recopnizalile ender s microscope by watching steadily the
cutravazated erythrocyles an the slide glass,

In thi= case Uhe cuiflie of orvthrocvies saddenly becomes faint, when the erythrocyle is
deslroyed sind podrs out il cell comtent,  The extruded cvtoplasm of erylhrocytes, if it comes
fuibe contact witl atmospheric air, suddeniy acquire neniraphilic Cwhen oytoplasm is dilieeed with
plasnia) or bosophilic sleining properties, (wheon the cyteplasm hedd itz thick condition. (i -5

{20 Destruction and (usion of erythrocyles in wuamnnls, In wery thick blesd smear
preparation: of mammals, there can often Le goon cortain areas, so-called “elump of apglntinated
sond disinteprated platelet=" or "vizeobs etamocphosis of pluelets”. That area inclodes the
following slewants such as [ymphocyioid elements, romnants of destroved erythroeytes; fow
wel] preserved ervthrocyies or Jighl purplish graniies, newtrophilic pranuloeyle: or thelr degene
raling forms, extroded or frogmented  eytoplasiy of crythrocytes amd the Leansitionod forms
among thiese elements (Fig. J-50.

That aren corresmds to the "ficld of lougoeyte-formation® designated by the aulthor™, whi-
ch iz surpoamded by sppltlinated or fused masses of ervibrocyles, It can not be deniest Lhat a
small porlion of these levcooytes and plateicts incloded within the coagulzced ares may heve ori-
gigated from those Gemepts pre-existed In the circulating Bleod, Lot the majority of them may
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ba sald te have ctlyinated fram dislnteyeated erythroaytea in lico, Thiy opinion mey e mpported
hy the following evidences: — L1 The writer is unalle to confirm any evidonce that plalelets
aclively gather together by their owa emebaid movenent or by other forces Inke a cactain
center fromn othor parts of the hlood in a few minutes aiter the blood js shed Maresver, it is
logically fmpossible for platclots Lo gathor rapidly to o cortsin center, bocatze they are sticky
in mature and have no abliliy mwh 29 o rapid and strang [oecometing power bo gaiher by pushing
:-.mz.rt through the very narrow spaces amaong the closely arranged erythrocyien, On the coatrary,
it is mc_ngnixaf:lla that soecailed “disintegrated platelets snd achar elements” included in the biood
coagulation area ara derived from the dlsintegration or aytoplesmic extrosion of erythrocyles
(2} Rlond cletting promoding facters corredpond parfectly ta the erythrocytea-disintegration-pro-
motity factora deseribed above, Taxy, Lre 2md o', Han and Casreet™, Mogesy and Suameal?
Copxps™) Racea™, and S Cao Suew and Pressess™, hava atafed that red cel) Fragilicy E;
Increased by stasis of blood L vitre or in tissue capiflaries, ot Warten™ and AMrrms and
WearrsH! state that there are so increazad fragility in Hood cemoved from the cubital vein or
ﬁ:ﬁ::&:xu veln which see under a condition of stasis, Towover, it i3 slynificant that the red cel]
frayilily is incressed by stasis of blvod in vitro or an A slide wr oven in the bleod vesssls by
prolonged and sufficient stasiz of hlood

Recently, Coscry and Eacrse™ descéribed that imcreasing |ho plass surface grea in contact
with plasma shortoned the clotting time and crmshed glass was more offectiva in shoriening the
clotting Lime of plasm.

4] Dtacussion on the arigin and Bebavions af the hinod slestiern fn masimala, It
2 Hiterlant o nake ciair the Wi ok Bohaviosr of imaienaiian ofaceiecs far e sojution ._-.t-
the question regarding the mechaism of bload codgubation. Recently Torwwmsa® published 2 atj-
mulating and widely quoted review on the blood platelets.  Aceording to him thers are many
scientlsts CWraszaw, 945 Barwew, D45 Arsnon, 97 Mutarr, W8 ; Dereraw, 991 Maxitow, 993
Srmwarrr, 023 who maloisined the view that the blpod  platelets came from disintegeated
grythrocytea. However, anlagoniate of thiz view {Prygnur, 07 - SAFRITY, ‘007 Dhesanarer, *10) efa-
imed that view of Arxonn and Wa adheronts restod on artifasts from preparations of dried smear
Errpnmtio.nﬁ. It w2y bz sure that in mose prepacations, o asensg, platelet may be an artifact; how-
ever, many hematologists eégard them as Blood platelets sven at the prosant day. Sometimes it ia
difficolt to say whether n platelet on the proparation iz pre-existed in circolating blodd or it was
produced explosively by ecxtrusion of erythrocytic cytoplasm, Recently, Grunpea and Minppmis)
have reported as to the influenee of exerciza on the hlosd platelets eount and they =ay  Your
experience In counting platelets has convineed us that the counts are unrelinble unles they are
tnace quickly after the sampia i3 ohtalned and that tho imporlance of meticaloss technique can
oot be aver omphasized”, That iz true, and it may be impossible ta oblaln, in stelet sense, tha
trua reliahle count of platelets becsuis it 3 the same impassible natter to exposa erythrocyres
to the destructicn premoting factora mentioned abova without aveiding the cytoplasmic extru-
sion or destruction of them. If tha platclets are distinet and  formed clements having  certain
propoctiznal pumberd to the erythrecyles, thelr count, even though they zre very lalile, would
not he =0 variable It fa pesible, really, (hat the nomerical ratio of platelets and |eucocytes ta
tho erythrooytes may be changed Ly making a very thiek layered blood amear preparation.

It i3 o widely aceepled conceptlon that the blood platelets ars distinetly formed clementa and

they arise from the fragmentation of megakaryooytes Lo Lono amadrow. This conception may
accpiing for s an opinton thal explains the partial sowcce of platclets, but the moest part of
matelets which were ohserved in coagulated Blocd can not be referred to megakaryocytic origing
Howren and Doxancs™ described that thao long bs an impertant organ of platelets prodnction.

Irrpas™™, however, denied this conceptiof. It scoms to me that ke higher glatelers count in
the lung may be attriboted to the fact that the onwhrocytes Inothe lung eapillaries contact most
#asily with atmaspheric air =0 «hat the platelets—formation may be accelorated by means of q'uj—
plagmnic extrusion or disintegration of erythrocyles

{gd Desiruction and fusiom of Eryihrocytes in Ovippnrous Vertochentes. The foetoes
underfying the destriction of erythracytes in oviparoos vertehrates are the same a3 in mammals,
however, the manoner of destruction 3 andre easily recagpized than in mammalsz In the blood
coaguiation ares of very Uik bloml smesrt, considerable nombers of orytheocytea disintegrate
amd give rise fo a clureped mas which is andoubtedly homologows to the so-cailed "misa of
disintegrated platelels” in manunzls but the cemponents of that mess differ from that of mammals,
It I3 composed, mainly, of lymphooytold clements or theonboblast, some of the remnant ar
granular fragments of destroyed erythrooyies and ocessionzbly nestrophilic Ioucooytes,  derived
from extiuded cytoplazm of erythroeytes. These elements are matted togotlior with basophilic
net-work, and surroonded by normal orvthrocytes or dislntegating erythrooyres with cytoplasmic
matrix. These blood ccagulating aress exlend Lo surrounding sgnes.

Lincertainty exists concérping - the cuncept Lhat these (hommbglbfasts cporemste sapddly infooa

certalh area from ather pares o the eontrary, *here are many avidoness thit deey are sdenived
from budding, fission or denuclel of erythrocytes in Jeco,

It iz of interest to note that in oviparans vertehrates the blood cosgultation takes place, swen
in thiz phass witheut forspation of fibrine In general, erythrocytos of chick, frod, snoke and
newt are more [ragie than thosa of mammals, so that this fact may be in correlation with Lthe
more rapld blood clottlng in the former then in the Intter. (Fig. 387

fdy Origin and Tehavlour of fhe Iymphocytold clements nod Spindle cell fo
Oviperous Vertebrotes, Torspyne™ statea that “the observations of 1Ypmary wore supporfed
by Droenovsss and Kopmson These concepls aflusnced Dvowpioonas perhaps to togard the mam-
malian platelets a3 homologows ko Lhe nucleated spindle celis of invertchrates and oviparous ani-
mals, which hehave; when blooed i shed, very muoch like the mammalian platelets”. Encmon and
SympmurRRoecR described that the spindle colls of ovipaross animals underwent changss similar to
those of mammals doring ceagulation, (quoted by Tooasmssh

If gpindle cells, im oviparons yvertbratces which have no megaheryocyiea in bone marros, -ara
homofogeas with those of mamenals, ita origin can not be exploined from Wemnt'2 point of
views Jounax™ deseribied that “the throwboceyter Cin Urodele) producted a variablo noniber of
thromboplastids, by proces of pecudopod scparation or cytoplasmic fragmentation” The thromboe—
plagtida designated by Jompaw perheps correspond to my “lymphocytold clements ar thromboblasta
decived from cytoplasmic extrusion of erythrocytes or from disintegrated covtbrocytes o blood
clotting or from cyboplesmic badding of erythrocytes In biood cell cultore, aa Y have already

reported.
Wesssr™, Prosd®  apd Raun'® cbeerved the formatlon of erthescytea Ly locatlzed budding




of the cytoplssm of megaloblasts or of the megalocybes. Bugmies™ also found that the non-
tcleated erythrocytes are formed by budding of cyteplsam from normeblasts. Such facts montloned
nobwe; may be refesred to a very strange matter for general Investigators who have believed
that the divislon of one ceil ints two deughtes cellz is the chicf or only meds of prolicfration
of hiood celle However, 10 s 2 significant facl thal the production of new cells by udding of
erythrocytes is not & rare phenomenon,  CCimmua

FHASE II FORMATION OF FIDRIN IN BLOOD CLOTTING

It iz generally believed fhat the blood clotting is dog to the Fermation of 2 felly by the
deposition of protein mateclsl calied fibrin wlich iz contained in the plasia a3 fibrinogen, &=
described by MacDowanc®. However, this procoss I8 not abedlutely necssary for Uhe first stage
of bivod ceagulation in oviparous animals ss montioned sbove. Fibrin formetion, however, al
the second stage of blood coagulation is eommon in both mepeosls and oviparoos vortbrates,
Nut fibrin plays & less lmportant role in the laiter than in the former.

In fresh biood clots of mammals, occasionally, therse can be scen very fae flbein sbeands
radizting from the mass of disintegrated ervilirocytes escsalled clump of distnterrated blood
plateiets) and the minute pranules (miceon) susponded in plasma adliers to fhese fibrin strands,
bat thiz process is relatively rare and nocds a relatively long time (aboat fifteen minutes or
murel, Thes 1 cold not sheorve actually the very rapid process where the nesdie-like fbrin
miakes itz appearance by a process resembling crystalization of inintle particls sispended in
plasmn.,

In rabidl, ehick and snske, the large fibrin bands, eoveral huodreeds micen or mors in dis—
meter, aro demonsitable in a fresh blood elot which has reccived mechanies] trawng, viz, by
etirring with glass red or mechanical compression and retraction, Thess flbein bands slsa, eléar
and somewhat refractlle fn the fresh condition resewbling the finc flbsin steand, bt they often
sliowt very light Blue or purplish staining progertics atter methanal fixation and staining with
Firmsa eolution. {in the surface of these large fibrin bands almost always are seen the eryvih-
rocytes joined end to end, forming n ostrands and running paralle] to the fbrin basds. The
crythroeytic strand shows transltional phass into fibrin band,  and well preserved or disinterre-
ling erythrocytes or iymphocytold elénments nocasionally tic withln or on the perinhery of these
bands, These elements and disintegrated erythrocyies show tramsitions lnto ihe fibrinous of
gelatinons maes In the elol Conscquently, the florin band or mass meay mest probably have
origingted from the fibrous or gelstinold metamorphosis of disintegeaied erpthrocyles

It has been gencrally believed that there is no relstiosehip between the fikrin formation and
the metamorphosis of ervthrocyies. This: may, pechaps, bo dos to overdooking Lhe fullowing
facts that the esythrocytes arc so fragile that they set free their profoplasm by their disintegra
Hen and fhe pretoplasm changes lts staining property and colloidnl state, and thus they rapidiy
become an clastic inass,

It Is noteworthy that sach @ large fibrin band or dense fibrous mzss dess not osoer in scos
tionz of the hotso® bloed clot whes the blved s allowed to-stand for 4% hoore quielly in 2 plass
tubr wilhott receiveing any mechanical travinz. In thess sectivns the sarface of the peripheral
portion of the clol censist of & fine mesh of fibrin, The interstitial spaces of thiz Hbcin meh

are filled with clear sphecicid elements, which show transitional phases (in stainine properties, size

3 —

znd ghape) from erythrocytes into the fibrin. From these facls the msin parl of fibrin network
sy be ssid to be derivatives of a fibrous metsmarphosls o denaturation of extruded cytoplasm of
arythroortes or destroyed ervihirocytes fhemselves by fixative sgent. In the peripherad layer of the
bloed clot there are very few well preservod orythrocyios, however, a3 we examine the more
inner parl of the elat they become more nomerous and the fibein lese  And at the inner most
part of the clat thore exist considerably large masses of agalutinated erythrocytie (Fig. 15 14)
These magses inchde smell emount of the derivatives of disintegrated crethrotytes; however,

ivatives still retain their acidophilic preperty, owing to the interceplion of erylhrocyies

these ter
the clot,

from exposure fo atmospheric air of OXFEen according tn thelr sitpation within

Seotions of chick’s blood clot were miade in the same mannes a8 that oz the horee men-
tioned alove. In theie gectlon, the cutcr-most part of the clat was covered with a thin fibrews
layer, stalning = light Brownish gray. This layer is often connected to thread-like clongated
gytoplasm of erythrocytes, and occasionally containg the disintegrated erpfhrocytes, extruded
nacled from erytiirocyies and polychromatic ephisrocyles, )

The peripheral part near the fibrots layor containg following elements namely, polychromatic
erytheooytes with eccentrically located pyenotic nuclel which have its perinuclear clear IONES,
extruded nuclel of ervihrocytes veserubling the smsll lymphocytes, fragments of erythrocytes
small amount of fine fibrin and clups of polychromatic enythrocyios.

On approaching the more inmer zone of tho clot, normal or somewliat smaller erythrocyics
prow more numercus and here and there arc clomped mases of lymphooytold elemenis contained
within the polychromatic matrix. These clomps onémsibtedly may he homclogous with the masses
of wisoous melamorphosed erythrocytes in mammals {Fig, 10, 16}

1t e of interest that in tho blood coagulation of chick, fibrin plays no imporiant rele even
bn the second stape in Weod clotiing, on the conteary, goiatindds mictamarphesis of disintegrated
ervthrocytes plays the chie: role {is Blosd coupelation.  Sectlons were made of horse Blood clot
which Liad been aliowed to sland for £5 houreand and lzter washed with water [or 2 hows In

fseh & section aloost all of the erylhcocyics were kemolysed and only o fiac fibrin net was

remained.

‘I'he stougture and compenents
¢ the horze bleod clet mentioned sbove xcepting that there are no well presorved ervtlirocyte
(Fig. 37, 183 The chick’s blood clot Lreated wilh water in Lhe same manner as that of horses

y 18]
Bl =lill pressrves s fresh red colour,

Thi seclion of the clot, oven Lhough .
fibrous fayee a5 in the eaee of the hosse, showed that the outer zone of il is compostd mainly,

of lymphold cella showing transitional phases {eom polpchiomatic eryihrocyies At the most inner
parl, most of erythrocyles liave lost ils cosinophilic property of cytoplasno, and transform dute
a elear cyioplen conmected or matted with brownish red staining matrix derived !fﬂ'!JI_k'KlFU'I-JIGd
cvtoplasm of crythrocyics,  And here and ihere can bhe seen @ brownish-rved staining mass
of dizintegrated crythrocytes. On the comtrary, therc cam nol be observed the cxistence M‘
a typleal fibein metwerk, Some invesligalors may elpposc that tliese clumps of lymphocytoid
elements are derived from & repid gatherlng of preexisting elemaents, however, there is

of thia fibrin network rosemble that of the poriphecal #onc

the culer-mogt parl of it was govered with Lhin

evidence indizating ruch = lact )
From the abéve facts Yhe author can nol cscape frome the view {hat the leading faclor in
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blocd coamilation in tho chick, even ar the cornplecely coawolaved condiiion, iz wot the fihrin
frrmation, Lot i the fusion and viscoos metamnecphosis or deaaturation. of extroded cytoplasm
ol erythrocyis or of dislntegrated erytliracytes themsslves,

In weneral, hiowd clotting peopagate from the cuter lxper or gortain cledting centors lowarda
the adjsining fnnec laser ar surreunding arex, as i an autocatalytic reaciion makes Lt
advanoe.

Hased on stodics on the blaod clotting mechanism from o chemieal point of view, Mipsgos™
zys that "0On the cxporimentsl =ide it sppears fhat  tbe chain reaction will proceed in
Use abeoace of whele platelota. This daos not prave that material From  placelets are oot
concerned wien they are peoséal’ s description may he true and actually it mar be impassitle
0 wwluin soecalled phuislets-substance free plazing, by arinary means, becowse the =greemcly
lubile erythrocytes zet free explosively Lheir cytoplasmic confents, consoquantly it most be inferred
that thie blood plagea, cirmlating within living animals, changes tapidly i chensical crmposition
alter flig bood &5 shed,

The architzxture of the fibrin band or netwack within blood clots hes hitherla been describd
only 3 vesy Bew in ltersture.  Bat the results of my obzervations show that tha alignosent of
fing fibnin in the horsz tlosl clots. which have boon allowed o stand, for lone losss in a
quescent condilion, are arcanged irreauiacky, but whed tive clucling hlood reocoivea somie ex-
termal anechnical force dhe lacge fibrin bands ren pacallel (o the dircction of the force apglied.
This temdency resembles, somawhar, the obervarons of Pieseg

by

fnooangtuee wWatnd of human

It zeems Lo me that the same portion ur a larec pocton of the fine fibrn mesh i the
goctions of blocel clots may bz a residual product Cartifact) of dennturnted protein, contoined in
the exfoudod cytoplasmiand in fhe plasnse, by fixative sgent, hecduss i Erash blosd clot sven
of mammals, there can be 22en only relatively faw of flae Librin

PITASE I RAETRACTION OF BLOOD CLOT

Az @5 yenecally recognized the cospulated blood ciot retracts and decrenses s volume by
sqoorzing oot the gerim,

Qe et al.™ have described that the greater the nomhber of platelets tho sooner the clot
retraction begins and the smaller Lthe clot and eloi retracion iz characterizeld by 3 relatlvely
leng latent porled fefowsd by an aceelerated, pliase and protragtod completion. This obzorvation
may be tree, Bat plasmis coamilation, soametimos, may gcoar without flbrin Formation oven after
mificient tme. This fact suggests that ke plasma coasulalion may b considerel in q EEES,
48 2 precess homolopeas with the gelalion of pelatin =ol,

Biclogical meaning of blvwd clatting. Thers are many evidences that the [ragmentaiion,
fusion or disincegration of eryihrocytes in blood clatting 4a vire doeg ot menn their ultimnte
degencrotion, but, it i3 a first stage fn the metamer phasis and diffcrentiation” of erytheoeytes
trom which arize the new fixed lissies such as theambl or conneclive tisne in wounds

lw other word, blood clatting plays not only un important role in Blood stasis but alss

conlribute to the hezling of woneds by the forsiation of oo tlasees. The author will report
further in details reparding this proble:,

i " 1 11 M

£ Studies on the mechanizm of blead clotting with <pecial pofercence o the ln!]::l-.:rp-.:rh!I
peci i 5 ied oub by

erythrocytes in Lwo mammalisng and si% zpocics of oviparons vertebrates wera -:urn-_:d ;
researchies on actual mechaniam of hleod clutting in liviog animalsy,

% Phis ohsorvation

means of comparative
vitro, Llood smear peeparatinng asd on the gcotions of Liload r]e:'t::. %
ahowed that apgletination, wiseous metamarphesis and disintegeation of orythroeytes -'Lrl:l;t[;:'
important. factiers i biesd cozwulation. (%) Theclose paralicl I:aﬂ__wecu the Lileod rx_ma_;: e
promating factocs amsd the aceelerating factors of erythrocybe-destruclion supporis tha opinion I:I_lj
the proces of bloml cuagulation, has direct rolation with ﬁiEin!i‘grnﬁr__‘u‘! of erythoogyics 4

Most wf the componenis of so-—called "clamps of spplutinated and d:smwgraccﬂ_l platelets . |.|1
menmakian hlcerd ot wnd the clumped mazs composed. chistly, of Iymphocytoid E'h!mf-'r_lt!- in
copuilatod Bosd el evipnreas vertebrates are maisky a product of disinterated &:s:thm.-::rua;m
love, & Coil contenl extouwded. from Msintereated erythoocytes may chanyge in.rluflr ils cha-
racteristics cepecinlly their staining prosériics and colledal siate and become o Jt'-ln?-i!k.'!_ !!‘lln‘lrsi

() There are wmany ovidenoes thal a greater gan of Filicin of Libein miss miy be dczttﬂr:!!ﬂ‘l
the viscous wmetamorphosis of erythrocyes or dizinteeraced erytheocyies Lioniselve ] L7y Fibrin
rabe in Hhoaml elotting i smmals Dubo it may oot hie
mes= that the fing fibrin

steanct Mays a copsiicrably nuportant
am emsémtial cloment in oviparous cortchrates, Furthermore thers are evide i
an o+ al ck2 i e
wmesh within the section of Kead dat may he g residun]  peoduct of denagmrated oo

produccd hy fixative agenls.
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EXFLANATION OF FIGURES

(13 Blosl smear pregaration of roblit showing & blood clotting eenter compesed of se-called
“agglutinated mazs of platelets and loococytes” which wire produced by disintegration of ervlh-
rocytes {2} Blood clutting areas (light portion} on the Llead smear preparation in the same
material and trestment a3 Mustrated o Fuye b O 053 Higher sagnifation of 2 part of
iy 142

Hleotron scrascopic photograph of the sulzce of an crvthroortes of domestic hen showing the

Fig-L These areas ales compoed of the samc elements fllustrated in Fig. 1. =

cranviar particles derived from s disintepeation. {5 8004 ) {573 Meood cougnlation arcas on
e glide mlazs. Showing thic aress compesed of samll rmphocrtoid clements {Hirondsdlasts with

IRITA CHT e ot desinierenting ervtiteaeles wiih cutnfiiasmic neransd, o T, sf

bty i Fou disnteprating new? s copthrooytes with dark rrepelar outiine ane eonnected
IJ
graph of tne hlead clotting ares of duck's bjosd 0 Fresh condition. Bhuwing Ui mass of apgiuts

with Jightes, dsroidal evtoplazmic extrasion, e L {0} Phase contrest microscopic photo-

nated am! disintegeated ecvibrocytes (Drom devn te o piiddie portion] and normal ercthirocytes

Cugrper feft side?, <600 Cing :} large fibein hand formed by aetamorphasiz of errthoosiies
in the spatcs blood which bad expesed o ntemosplccic aic aftes three davs colsure Lelade-cover
methodl (#8007 D=1, Shawing the visooos nictaimoerphosis of ervthrooyoes in snake's biload
treated as in Fig I Notee the lineas orrasgctsons, fusion and disintegration of crvthoosyies
which ehow tramdtions! ploze: into fibrars band or mass, [ xS, 4} {10 Seetion from
the borse blesd clut which wras wfiowsl 4o stand quictle for 9% hours o a #lass bhe The I.I;_'u|:|ﬂ-:
mart is the suetace amd the lowee. parl the inner part of the clot. ® 150, (145 Thgher magm

fication of & part of Fig 14, wnnn L1 Bedion from” the éhick Bidad clol which was treated
in the mame wanner as Fig, 15 w1 W Hipher mapoilication wf o purt of Bip DL Notice
there i= no filbeie, ©w g 175 Hectinn from the liocses Blaod clal which fmd noon allowsd
to stand for 95 liokes end then womwersed inowater for ®1 Goura ©x 00 U1 Higher magni-

fication of & part of Fig. 3o, =800 Figo §, % 506, 0,7, % 10 11 and 1% were stainced with

CGiemsa's solotlen and Faip 3518 were stoned with 1L .
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M STUDIES ON THE ORIGIN OF
THE CANCER CELL”

By
Kikuo Chishima™ *

Frof. M. D, Laboratery for Biolbgy, Department of Education,
Gifu University, Nagara, Gifu City, Japan

Introdunction

The cancer problam has been studied by many investigalors for
many years from its clinical. pxperimental and biclogical point of
view. However, the origin of cancer cell, that is the most funda-
mental problem of cancer research, has not yet been solved. Why
g0 ?

According to my opinion, it may, most probably, due fo un-
critical accoptance of scientists to the following thres orthodox
theories : the first, cell proliferates by means of call division, espe-
cially by mitosis, the second, the erythroeyte is the most highly
differentiated cell, and it can not be diffcrentiated into any other
kind of cell. Therefors, erythrocyte degeneratoes after finishing its
function as a carrier of O, and CO,, the third, as the Blood capillaty
is lined with a thin layer of endothelial ceils, the erythrocyte can
not pass away through the capillary wall. However, it seems to me
that the cancer problem may not be solved, so long a3 scientists ara
accapting uneritically to the above mentioned three orthodox theories.
Becauze, a3 1 have alrendy pointed out (Chis hima, "48-'61) the
three orthodox principles described above must be re-examined from
both practical and methodological point of view.

1 have ecarried out histological studies on the human uterine
cancer, and it was revealed that the origin of camcer cell is related
closely to the blood vessel and blood cell. In this paper I will des-
cribe the results of my studies on the differentiation of erythrocyte
in relation with the origin of cancer cell. For convenlence sake,
in the present paper, I will deseribe putting together with tha
resultz of histological studies on the cancer tizsue and the discus-
sion about the origin and the mechanism of multiplication in hu-

man cancer cell.

& Okajimes Felis Anit Jap. (Keis Univ. Tokyol
Bi. 37, Helr 4-5 pp. 352 - 350M1561]

# % Preseal addrees D &--28, Nakamunina-che,
Fagamigahasa-Shi, Gil=-Hen,
Japan
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Materinl and Method

The observations are bazad upon the study of histological sec-
tions of five human uterine carcinoma obtained from the Jepan
Red Cross Hospital (The Shinzhyukn Nisseki Sanin) by courtesy of
Dr. T. Buzuki, the director of that hozpital.

For histological studies &-Tp paraffin seetions were Preparad
from tissues fixed in Bouin's fluid. Thess were stained by haema-
toxylin and eosin. In this paper, the material and method gxcept-
ing thuse of the human carcinomsn are omitted since those wers

already published on my papers and monographs (Chishima, '45-
'61).

Observations and Discussion

(1) Orthodox view regarding the characteristics of cancer cefl
The following views regard with the cancer cell are accepted

by almost all of investigators (Anderson, '57; Needham, '50;

Budnigk '538; Sodeman, '56 and others) as a truth,

(i) Cancer cell increases in number, vigorously and homogensously,
by means of unrestricted cell division which iz asymmetrica)
or atypical. Bo that, the cancer cell Tarely shows typical mitotic
fipure.

(ii) Cancer cell is derived from & normal tizsue cell, especially
from epithelial elements through the influence of various CaY-
tinogenic factors such as different kinds of chemicals, physical
or hiologica]l factors. !

(iif) The cancer cells proliferats so vigorously that they crowd
together and then invade into surrounding tissue, then thoy
Eive rise to the so-called cancer nest {or cancerous nest).

(iv) The external appearance of cancer cell is approximately nor-
mal, In other words, it has no definite eell type. Varying in
size and shape, it has no specific staining capacity. Vet it is
defective, because it gives off certain chemicals that perturbs
another cells of body,

(v) Cancer cell often spreads (metastasis) through lymph and blood
‘circulation.

- (2) Re-examination of the orthodox view regarding the milotic cell
division theory of cascer cell
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; ; z : P
~ . {iy Is the mitosis a chief mechanism of increasing in number o

ila?

f»-?ir::t::ri;;mduntﬂrine. « Omnis cellula e cellula ® has Ihean gener-
:;.uv believed as oogolden rule in the biologieal a.nd medical .m‘ﬁ]::';
Ac-curdinm:r. cancer investigntors also agreed w1tlhﬂ Téha the:]'i:] i
{remendous Inereasing in number of cancer cell is due, mal Iy,

i icte itotie cell division*. ., o
theI%E:jr?;trilr?z::tf;utnr examines, thoroughly and ::nnsmnntn:;:;sl‘:;v.rdt
the normal or pathological sections. 1 am sure, that tlj.er:. Iziwnﬂ
have acisen & question about the orthodox view, the theory ©
= ELZS;:E: in general, there can be fuundl 50 f:j.-w mitnh:. ﬁrgu:‘:;
in various sections of a normal or patholegical tissue, tha t;ﬁ o
hardly expect the gquantitative coincidence t:Et‘l‘Tl‘.E%‘l the ac
creasing of cell number and the value of mrltotm mﬂex.T .

As n matter of fact, O.B. Lepeshinskaya {3?—::.-?;.‘ )
famous scientisl in Soviet, and her daug!rtcr 0. _La ptu; stl':: 171‘5
glava have already published her revolutional l?.m:hn:-";r 9.1 A
erythroblast or mesenchymal elements can grise 1rom
substences sueh as volk sphere, ege albumen nt::: i

I have also found the same fac . ir-leneadently ch | ;1; ~ tp
skaya's work. Furthermore, I huve fnumi.ﬂ thit the mt:: £ 1:0;;10;
in severa! vertehrates can be differentinted into :tLIrlnfjit aa-Tu_ eat
kinds of somatic and germ celis U:hi:shir‘n?. 48 [.-1I:|-. .-;m::l,md.
I have publizshed that the cellular elements in the ]es.mnd uf Rt
or in the blastema of regenerating area are all derive ﬂ'.: .
differentiation of blood cells especially erythrocytes, and &l? ;“mr_
erythropoietic center is not the bone marrow unde?r. the 1: s
ished condition. However, under the starved conditions o o
(mammals. aves and amphihian) the cellular elemant_s of bone i
Tow, several organs and tlssues, especially fa.t. t1sjsue, r::::r .r%
differentiate into erythroblastic leucocytes. (Chishima 5a wh
88 ; o ita '57 a, b, o) _

W En?l: :lzl;le; the well nourished condition, grythroblast is n;:r].yl
formed from living substance, the digested f_md s}lhstanc_ast:ﬁn ];.3_
have designated this phenomenon a8 * Raversm.ia d1ffercn;u:i 'lIfnggnt,
tween Ulood cells and fixed cells under the mﬂuam:_e o e
nutritional conditions”. I have also presented s:n opinion eI
blood cell and some other kinds of cells increase In m%mhar ’mru !Ei
budding (Chishima, '50, '58), sporulation (Chishima, . b
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58} or Znd coacervation (Chishima, '53 '58) but these types of
call multiplication are not hy mitosis,

(3) A new opinion regarding the origin of cancer cell (Cancer cell
is derived from erythrocyte)

" As has boen mentioned above, we can hardly find the typical
mitotic figure in the cancor tissus, though there are some of *the
go-called atypical mitotic fgures of cancer cells"™. And even, the
go-chlled atipical mitotic figure shows mo firm evidence that the
fizure gives rise to an nctual cell division. Therafors, there is

merely an unrcliable avidence on the erthodox cell theory hased on
the mitoais.

On the contrary, in the caneer tissue, there can easily be seen
various stages of the transitional phases from erythrocyte into
cancer cell, (FPlgs. 4, 1~11).

This transition, of course, is continuous, however, for conveni-
ence' sake, if may be divided as the following five stapges:

Fig. A. Schematic figure showing the transitional phas:s from erythrocytes
into cancer call; tha upper row (isolated erythrocytes typa A), normal shaped
erythrocytes—spherical erythrocytes—appearance of primerdial nucleus—small lym-
phocytold stage—mesenchymal elements—fuslon of meseachymal elements—poly-
nucteated caucer cell. The lower row (type B) erythrocytes—hlood monera-»
pre-cellular vacuoleg-rappearance of primordial nuciel—a polynuclear cuncer cell
and @ cancer cell.

The 1st atage
common erythrocyte (ecsinophilic) (Figs. A, 1)
The 2nd stage
The differentiation of erythrocyte due to (i) stegnation or
stoppage of blood stream, and (i) induction of cell-milisu
(Figs. A, 1, 7).
Type (a). (Single or isolated erythrocyte)

The

The

~ The
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gradually rounding up inte a spherical one.

Type {b), {Aggregated erythrocytes)

I"psed together and oecome a fused mass, ([ have designated it
as blood monera contained few number of leucocytes which are
included, previously, in the cireulating bhlood).

drd stage z
Type |a). The eosinophilic staining capacity gradually de-
clines, and a faintly staining primordial nuclsus takes its ap-
pearance in the cytoplaam. (Figs. A).

Type (b). The same as the typs (a) (single or izolated erythrosyte),
vet, the eosinophilic staining capacity. (that is correlated with
haemoglohin content of protoplasm) Is more intense than that
of the typa (a), and thers appear several vacuoles (Pre-cellular
vacuoktes) (Figs. A, 208, 9.

ith stage

Type ta). Bezeomes a small lymphocytoid clement with thin layer
of neutrophilic and then basephilic cyloplasm and & desp stain-
ing nuecleus. This lymphoeytoid element is, essentially, the
same 28 the small lymphocrie or small rodnd cell sDserved ot
imflammatory lesion. Cell at this stage can be referred to ba
a primordial or young stage of cancer cell. (Fig. A).

Type (h). Aggregated mass, the blood monera also show tranai-
tional phase the same as that of the (a), but the spead of dif-
ferentiation is slower than the (a). So, the aggragated lym-
phoid slements take its appearance in a pre-cellular vacuole, 3o
that they are surrounded by light eosinophille or neutrophilic
eytoptasm. Structure of whole mass is reticular, and shows hera
and there, clear and round spaces owing, probably, to the dis-
solved away of lipoid substances. (Figs. 2, 3, 2).

Oth stage

Type (a). The cell, at this stage, corresponds to the scealled reti-
cular cell or small cancer cell with somewhat lightar staining
nucleus than that of the 4th stage, Cellular elements of this
stage often show the sign of fusion with ofhers and grow to
be the middle or large type of cancer cell,

Type (b). At this stage the middle or large sized cancer cell
with a bright and vesicular nucleus, and with one or more of
essinophilic (or bazophilie) nucleoius pppears. Of course,
thera can bo recognized all transitional phases between this
type of cancer cell and that of the 4th stage. (Figs. A, 3, 10).
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In the sbove mentioned transitional stages from erythrocrte
into cancer cell, the new cell formation (&t the stage #-5Lh', espe-
cially, the spontaneous arising of new nuclous or many of nuclei
in an erythrocyte or in & mass of aggregated erythrocytes may
referred to be an impossible matter to the many scientists who are
corifident of the orthodox eall theory. Ewven if the mechanism of
DNA synthesizs in the erythroeyte-protoplasm cax not he explained
by present-day biothemistry, spontaneous arizing of nuclens is
undoubted fzct. On the detail of new cell formation 1 have already
published (Chishima, '52, '53, a, b, '56, '8, '61).

There are many investigators who have observed the mitotic
divizion of cancer cell through its tissue culture, but it should not
ba forgotten that the observations arve not only under the artificial
conditions (atomospheric prossure, strong light, temperature and
artifical medium ete.) but also the mitotic fizure of living cancer
cell does not necessarily give rise to actual call division. (Figs. 3,
1.

It seems to me that the so-called atypical mitotic fipure of can-
cer cell may be misunderstanding of the new nuclai formation in
an aggregated erythroeytic mass at the stage 3rd to Bth.

At the most early stage of cancer formation the transformation
from normal epithelial elements into cancer cells may be possible
by the action of carcinegenic faciors, however, the noTme epithelial
cell mlso, originally, is a derivative of crythrocyte.

And at the growing stage of carcinoma, the most part-of the
increasing cellular clements in eancer tissue are derived from
erythrocytes as has boen described above.

These opinions may he substantiated, further, by the facts of
which I will deseribe in the following chapter.

(4) Intimate relutionship between the pattern of @ cancer nest and
the shape of plexus of venous sinuses

According to the widely accepted opinion, the cancer cell grows
and proliferates so vigorously that the excessive cells penetrate
into nearby tizsue, and they give rise to a mass of eell, the so-
called * cancer nest, or cancerous nest" by which the cancarous
tumor is characterized histologically.

In general, cancer nest is mot g sphere shaped coll-mass, but is
an slongated cord, surrounded by interstitial tissue, and it is
ramified as If a plant root or branch, therefore, it would rather

Studies on the Origin of Cancer Cell

be suitable to designate it as * cancer cord” than * cancer nest®
(Fig. 6). And the plexus or network of the cancer mrd_s shows
close resemblance to that of venous sinuses in spleen and in some
other organs or of arlerio-venous anastomosis.

Both the corddike structure of the venous zinuses u.l.'ld the can-
cer mest (cord) are irregular in size (diameter) and in shape at
various part. Moreover, they resemble in structure, that fs. t..he
wall of cords has not heen necessarily provided with epithelial
elements (Fig. 11), and within the cancer cord the e:r:.;rthrot.:ytes are
often scattered here and there, showing the transitions into the
young cancer cells (Figs. 8~11). From these structural rﬂsemhl&.n{:.a
in these two kinds of cords and from the existence of the fransi-
tions from venous sinuses into cancer cord, we ean not escape from
the conclusion that the cancer mest (cord) is derived, most probably,
from the venous sinuses (or some of arteric-venous anastomases or
from other circulation system) according to the st?ppage of blmlxd
stream, and the diferentiation of blood corpusecles incorporated in
the vessel, and of the perivascular clcments {lauwcyt.m 0T IMesen-
chymal clements). And these elements are also the derivatives from
the erythrocytes) (Flgs. 4~-6).

(5] Siznificence of extravasaled ervthrocyte in the concerpus tissug
s g capillary) . _
iﬂﬁﬂ;:}xafﬁiﬁ l:ien Jlﬂl.\v.z-iie'«u'efi that the capillary ie lined with ﬂ:tfhm
laver of endothelial eells. Even the famous inv-:‘-:stxglatu_r of capil irz
A, Krogh {'28 Anatomy and physiology of capillaries) also accepte
i opinion.
o E;t?:izzcufar Iymphdid arpes have been observed in parench:,:mal
organs or nervous tissues of normal chickens, by Oakberg {iﬂ‘,g
Oekberg and Lucas ('49) and others, but they had nf_.rer]no =t
thet those |ymphocytes are the derivatives from arythrucytas.l
But according to the results of my observations on the cap:iliary
in living animal (Amphibian larvag) and in sectioned matn.armla
from several kinds of vertebrates it was revealed that the capillary
is mot neceszsarily a closed type, while 1t often sh?ws an ?pan type
in the normal and pathological tissues, especially in an inflamma-
twyﬂl:::;z;)ma cen be referred to be a kind of chronic inflamma-
tion, =o thers can be seen an extraordinarily abundant blood supply
in the tumor. Furthermore, it is & common matter that thers can
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be found the vast number of extravasated erythrocytes which
mingle and directly contact with young cancer cells (Figs. 7, 9).
In my view, the wascular endothelial cell is derived, at the early
stage of capillary formation, from erythrocyte which iz adhered
and is pressed. physically, to the surface of intercellular tissue
space.  And some of the membraneous part of capillary wall may
be originated from a denaturated serum globulin. Therefore, the
newly formed capillary, venous sinuges or arterio-venous anastomosis
are nothing but a kind of a pond or puddle of stngnated blood,
though aged one has its endothelin] lining.

In the cancer tissue there can be found many of the blood
pond, the wvenos sinuses without endeothelial lining (Fig. 11). LUy
tha open type theory of capillary, the metastasiz of cancer cell can
be explained without diffieulty. Existence of sxtravasated ery-
throeytes in the cancer tissue means neither a result of technical
arror nor a result of passing out through the capillary wall, but
it iz an ordinary ohservable true and natural Fact.

(5) [z the cancer cell deriped from spithafiol slement ]

It iz a common sense accepted widely by many pathologists
that the cancer cell is derived from epithelial slement while that
of sarcoma iz originated from non-epithelizl element. However, it
iz also a well-known faet that there is carcinosarcoma. This fact
indicates that thera is, in a strict sense, no decisive distinction be-
twean the carclma and the sarcoma.

In my view, it is rather a matter of course that the both
epithelial call and non-epithelia cell are derivatives from srythrocytes
under the differsnt callular ecireumstances:

The orthodox theory, the epithelial origin of cancer cell, iz pre-
aumably, duse to the following facts that the carcinoma makes its
appearance through the transformation from wvascular system in-
cluding both of its contents (blood cells) and perivascular elements
{lymphooyte and other kind of leukocyte), furthermore, these ele-
ments can be tranzformed into the epitheloid shape by physical
pressure of each other or from other elements, especially, the
elements of blood wessel wall (intima, media and adventitial sla-
ments) are, originally, epitheloid in appearance.

Howaver, thare is no firm evidence that all of cancer cells are
descendant of epithelial elements, through the mitesis. On the
contrary, there can be shown clear evidence of transitions from
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erythrocyte into cancer cell.

(7) Swmmary 1

The origin of cancer cell in human uterine carcinoma was in-
vestigated, mainly, on the ordinary sectioned materials stained with
hnematoxylin and cosin. The results obtained are described as
follows ;

(i} The new cell theory, presented by O.B. Lepeshinskaya
and O.P, Lepeshinskaya is true, so that the orthodox cell
theory must be re-oxamined fundamentally.

{ii) As the typical mitotic figure of cancer cell is zo rare that
the main factor of the vigorous Increasing In Tmumber of cancer
cell may not depend on the result of mitotic cell division of
cancer cell,

And the so-called atypical mitotie fiures observed in cancer
cells also show no firm evidence that the figure is a factor by
which the proliferation of canear cell necessarily bring about.. On
tho contrary, in the cancer tissue, thers can easily he sean overy
tranziciondl stage from aryithrocyte into cancer ceil . i

{iiiy The writer classified Lhe tranzitional phase into Ove
stages, for convenienca' sake. And each stage ia further divided
into two groups, the differantiation of (a) single or isolated ery-
throcyte, and the (b) aggregated or fused mass of erythrocyre. I%
is a noteworthy fact that a nucleus or nuclel take its appearance
in a erythrocyte or in a fused mass of erythrocyies, and it then
show transitions into cancer cell through a stage of the small lym-
phooytoid element and the primordial cancer call.

(iv) The so-called cancer nest ia not a singls, isnlated, sphera
shaped cell-mass, but it is an elongated cord-like one in structura
resembling closely with the pattern or plexus of the venaus ainuses
or arterig-venous anastomosis, moreover, there can be recognized
the transitional phases between them,

(v} The capillary system in the cancer tizsue does not neces-
sarily a closed type, rather it is an open type syatem. Sﬂ.thﬂt
many of extravasated erythrocytes can be found in the cancer tisane.
Furthermore, they show transitions inte cancer cell through inter-
mediate phases described above. )

{vi) The most widely accepted opinion that the cancer cell is
an epithelial origin has not been confirmed in the present 0hsar:m=
tion. And there can hardly bo seen any evidence of continuation
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from epithelial element into cancer cell through mitotic cell divi-
sion. From all the evidences described above, I can not escape the
conclusion that the most of cancer cells are derived from a result
of differentiation of erythrocytes.

The present author wishes to express his gratitude to Dr. T
Suzuki for kindly furnishing the material,

Additional Note

In order to solve, not only the cancer problem but also other
difficult matter in the biological or medical acience, I think, it is
an important matter that the mathodology of science, the principle
of thinking (logic), must be changed from the formal logic accepted
traditionally inte & new dialectic synthesized both of mind and
matarial. -

As 1 have already discussed on this problem in another
paper (Chishima.-"61) it was omitted in the present paper.
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Explanation of Figures

Figurez 1 to 12, Photomicrographs from human uterice carcinoma, Paraffin sece
tions wers staincd with hasmatoxylin and egsin,

Fig. 1. Section of carcinoma showlng the transitional phase (C} from erythrocytes
(A} In a venous sinuses into 2 fused and degenerated mass of erythrocytes,
“the bleod mooora” (B (xd50).

Fig. 2. An ares of a section of carcinoma showing the appearance of seversl light
areas, the “pre-ceflular vacuclea” (A) (designated by present writer). And
within the vacuolo, then there appesrs 2 new nucleus (B} (or New nuclei}, and
it further shows the following transition: lymphocytoid element (C) mezanchy-
mal element (D) young cancer cell {E). {850

Fig. 3. Sectlon of carcinoma showing about the same stage shown in Fig. 2, Notice
# lurge polynuclear cancer cell (A) developed In a vacuole in which several
nuclej were synthetlzed. (=850,

Fig. 4. Section of carcinoma showing a young cancer nests (A) snd a primordial
cancer nest (H) being transformed from o blood vessel (C) of a venous sinuses
(D). (=300)

Fig. 5. Zectlon of carcinoma showing the further differsntinpred stage than the Fig.
4. There can be scon two typical cancer nests (A} {3000,

Fig. 6. Section of carclioma showing {hé direct connection of & cancer nest (/) with
& yonous sinuses (B) or with & blood vessel (C) plugged with blood corpuscles.

Notice that the cancer mest look, rather, like on elongeted cord (cuncer-cord).
(%309,
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Fig. 7. Section of carcinoma showing the transitions from newly formed lymﬁh:::
® ;le;nwnta (B} in the blood monera (A) into young cancer cell (D} throug
intormediate stage {the mesenchymal elements {C:{j, (xEEﬂ?. ; o
Fiy. B Section of carcinoma showing an oval shaped ohlique section o anm youe
' sinuses (A) in which cen be s2en the following transitions, from 2 b
By into mesenehpmal 2lements (C). {xB850). : .

Fi *'.]{ }Sucﬂﬂn af carcinoma showlpg an ohlique section of 2o old venous sinuies ::‘u
= ;;hich circulation apparently had stopped :nmniam!r.f?r there “H"e“‘t:imf:lui
of blood moncra (A) snd every phase of new formation of lymphocytoid ny

in the blocd monera. {=850). . ) .
Fig. 10, Section of carcinoma showing an ofd vemous sinuses in wh;;!:lw;];; l:hlzu“«.‘:
monera {(A) palynuclear cancer cell (B} and an intormediate stage
learly he seen. ] . .
Fi ;‘iﬂ ;e.ctiuu of carcinoma showing an esrly stage in IDrmatm'IEt of cancer ni;
" from 3 venous sinuses plugged with its contents {darkly stained sre:} c{te;
Motice that the sinescs haveno endothelial lining, and ‘Int:aa{nuses crEt l:‘E:m-
(By show transitions into an orange colored cerroid-like substance (C)
A54).
hvmal clementa or young cancer cells (D). (= . ;
Hig lcz.mscutiun of carcinomaz showing an ﬂpen-'quelcapullﬂrr without f]“?::ﬁi?
' Hnipg, From which many erythrocyes spreading out and scatiere

pouading tiseucs. (o« E6d).




K. Chishima

184 -




Relation between the Origin of the Ovum and the
Degenerating Differentiation of the Blood Cells In Amphibia

Kilkuo CHISHIMA=

The origin of Cogonia and fallicle-growth in the ovary of frog (Rana Japon-
fca G.) was investigated on the ordinary section materials stained with H. and
E..

The resulty obtained are deseribed, in brief, as follows :

Rasults

(1) The se-called primordial gerin cell laying in the inner surface of mesone-
phros of frog's latvac at 6 days after hatching, showed the following transition
from erythrocytes; erythrocytes—small lymphoid elements—+mesenchyme cells-»
fusion of them—¥young primordial germ cell (Fig. 1), The outline of primordial
merm cell s, at first, pot clear, but afterward it becomes a typical one.

(2] It is clear that the ovarian surface of adult frog is generally drained
with atundant hloed (Figs. 2. 3). And it can olten be observed that the blood
cells mouriog into 2 trlacele or wedse-shaped area surronrded by ovarian theca
ard edpes of two iollicles (Figs. 20 3. 10, 1) That arca (venous sinuzoeil}
is composed of the elements showing the following transition from erythrocytes;
erythrocytes-»small lymphoid elements—mesenchyme cells. It iz of great importa-
nee that these meseonchymatous elements show a clear trasitinal phases into
Cogonia through the fuslon of them (Fig. 3). And there can be found no reli-
able evidence of mitotic prollferation of the Oogoniaz, or of the continuity of
definitive Oogonla from primoerdial germ cell. It is evry quetionable,, rather it
may almost be lmpossible, that the Oogonia can be traced so far back to the
early embryonic stages. From the above stated facts T can not escape from
the followlng interpretation that the definitive Oogonda arises. rather, de sipve
and im sife, frum the decivatives (small lymphocytold clements and mescchyme
cells) of ervthrocytes by means of their fusion and degenerating differentlati-
on. But It is highly lmprobable that the Oogonia iz a progeny of primordial
germ cell.

(3] A certain investigator (Sthrk'sS) has interpreted the small Iymphoc-
vtoid elements with pyomotic nuclel in the urodel's ovary, as a degenrating
germ cclls. But, so far as present material is concerned the lymphold elements
in the ovary, especially 1n germinal epithelium, iz only a first step of differ-
entlal phase from erythrocyte into mesenchyme cell (Figs. 2. 10. 1L 17},

Johnston (513} has stated the resemblance between the primary gerro cell
and the primary blood cell in teleost, but she has made a discrimination the blo-
od cell from primary germ cell by relative size of nucleus. However, it is the

# Reprinted from Hessarch Bulletin of Faeulty of Agrie. Gifw Univ. Mo, T ppd5—211. (1948

Heseareh Bulletin of the Faeulty of Awrleulture, Gifu Unlversity, No. 7

comman fzct that the size or volume of nucleus is by no means constant thr-
ough the all life cycle of a cell. Thus it shoud be emphasized that we must
catch a morphological feature of ovarian elements as a phase of a dypamic
process (differentiation)

{4) The modes of growth and yolk-sccumulation of the growlng fallicle of
the frog can be divided Into the following three groups as 1 ('48.'52."53) have alr-
eady reported on the follicle-growth of hen and rabbit, (1) The yolk-form-
ation through the degeneration of the wall of blond veszel and the blocd cells
contained within the vessel (Figs. 4. 6. 8. 15—203. Grodzinski {39,50,53) has
carried out the extensive studies on the yolk-formatlon in hen and turtle, but
Tie has not stated on the relationship between the yolk-formation and the hlood
cell-deguneration. {ii} The fullicle growths by the fusion of adjacent onc or
more of follicles by a disselution of follicular wall (Figs. § . 1214 18). (i)
The yolk-formation through the convertment of follicular epithelium Into volk
-substance. And the epithelizl cells (connective tizsue cells) are continuously
replenished with the transformatlon from erythrocyies brought there (Figs, 2.
10—12). It iz also illustrable that the erythrocytes aro pouring, dircctly, onto
the yome follicle throgh the open end of capillaries. And at where they are
degenerated, and then they are converted into volk material (Figs. 10—12).

(%) The zo-called nuclens or germinal vesicle In the (lggonia or the youn-
gest follicle, In general, can be scen as a light staining and a lobulated one at
first (Figs. 1. 3.

This eharacieristic feature of nuclens iz due to the fusion of mesenchyms
cells, a0 then it becomes gradually to an ovoid or potato-shape with relatively
smaooth outline (Figs, 7. 18). However. (According to the growth of folli cle
and with accumulation of yolk material} the outllne of nucless becomes more
and more obscure, having no definite border to the peripheral cytoplasm(Figs.
4, 7. 18y, And the nucleus of large follicle contains hardly bazochromatin sub-
stance. On the contrary, it includes a large number of acidophilic or palych-
romatic granules (Fig. 18).

Some worker (Duryee '50) has described the existence of the so-called "la-
teral loop chromosome” in the living ovum of amphibia. But on the présent
material and method, I could not find such a characteristic chromosomes as
has been desceibed by Duryee. From the above described facts, it Is in very
question that the germinal vesicle of frog ovum iz a typical nucleus homologous
with that of ordinary cell.

{(6) It s an impertant fact that the melanin pigment locarized in the su-

- rface layer of growlng follicte or in the other site show transitlon from the

follicle cell derived fram erythrocyte, and then 1t show, further, Lransitions
inta yolk materlal, though | have not yet amalysed itz chemical- mechanizm
{Figs. 15. 19—22).

(7} Therefore, it is concluded that the present investlgation does not
support the germe-plasm theory of Weismann, but agrees with Waldver's view
which claims the somatic origin of germ cell.
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£ (b A portlon of follicle surface shows that the four voung ova laving on
the two large follicles are going to fusion with underfaying larger one.

{6} A portion of ovarlan theca (the vascular ares). Observe, that A voung
developing follicle In degenerating blood vessel (left).

(T} Part of a scction of an ovary shows that three voung follicles (upper
part) are laying side by side and they show transition from a mass of mesen-
chyme cells {left) derived from blood cells. A nucleus of large follicle has no
glear border.

(8} Section of an ovarian surface, observe that an ovum is developing wi-
thin a degenerating Llood vessel,

(%) Part of a section of an ovarian surface shows thata large hlood vessel
and its contents aro depenerate. Most probably, that part then may becomes
to a follicla.

(10, 11y Part of an ovary, showing a new ovarian follicle-formation at
a inter folllcular space. From the open ends of the capillaries the erythrocytes
are poored onto the surface of growlng folllcles. And there can be seen clear
transition from ervthrocyies Into yolk substance through small lymphocytoid
or mezenchyme cell stage.

(12) Part of ovarian theca. Notice that the both of ovarian theca and the
germinal epithelium ara composed of a capillary and bleod cells. Moreover it

- ig clear that the erythrocytes coptact directly with a prowing follicle and the

degenerating ervthrocyte show trasition into the cytoplasm of the follicle.

{13y Part of a Section of an ovary. Observe that there Iz a transition
from the contents of venous sinusoid into mesenchyme cells. And the vouhp
follicles which arose de more are going to fusion with the lsrger one.

{14} Part of a section of an ovary showing the fuslon of two follicles.

{15, 163 Fart of a sectlon of an ovary near lo Lthe mesomovariom, MNotice
that the ends of blood vessels are swollen, and these swollen parts show tra-
nigition into young follicles,

{17y Part of a section of a degencrating blood vessel in an ovary.

(18) Part of a scetion of an ovary showing that the follicles are growing
to fuzion with others.

(18, 20y Part of a sectlon of an ovarlan part near to the mescovarium of
a snake (Elaphe) showing that the degencratipg blond vessel is giving rise to
& primordum of follicle.

(21, 22) TPart of zectins of the surface of the vigorously growing follic-
les. Motice that the melanin pigment granules detived from the degenerated

ervthrocytes or from its derivatives show transition into yolk-spheres.
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PSR o s o ) AN - W] On the Differentiation and De-differentiation of .
. I Erythrocytes into Ovarian Elements, and on the
Redifferentiation of Yolk material into Er-

ythrocytes in Chickens and Rabbits.

(In English with 38 microphotographs), ) ) .
Pesparch Bull, Facult, Agric. Gifu Univ, mo, ¥, pp. 123-145. 1054

Summary

{13 Observations concerning the follicle growth and the yolk formation in
{he ovaries of chiclk, hen snd rabbit are presenicd here, Emphasis has heen
placed on the following accounts that have not yet heen described, or have
heen misinterpreted: (i) ervthrocytes differentiate into ovarian elements which
then de-differentiate into yolk material, (i) erythrocytes in blood island of
chick embryo arise spontansously as a Tesultant of the re-differentiation of
yolk spheres, (ifi) the growth of ovary o ovarian follicle is not due, exclusively,
to Lhe mitotic proliferation of tho pre-pxisted ovarian elemenls 23 hias heen
ponerally accupted,

{4y Vascular systems of the growlng and mature follicle-walls in layving
hen: showed the following characteristics; (i) strikingly dizproportional devel-
opment of venoas system Lo arterial system, (ii) blood stream of venous syalem
shows significantly the sign of physiological stagnation or stoppags. and the
blozd coble incladad in 1t often show physiological stagnation or sioppags. and
the blood cells included in it oftén show iransition into volk material through
Iymphaid or mescnchyimal stage (101 open 1ype vascular svalem oan be seen,
commanly, and the extravascular eryihrocyies also show tronsitinns inte volk
malerial

1) Gvnm and primary {ollicles in chick and rabbit show transilions from
an apgregated and fused massof lymphoid or mesenchymal elements which
further shéw transitions from ervthrocyles,

{43 Three possible modes of follicle growth in chickens and hens are
recognized. First, the fusion of small follicles into ons, Second, de-differentiatlion
from lements of the follicle-wall, (including hlood cells, wezsol-wall, con-
nective tizsue cells and granuloza cells ete.) into yelk materials, Third, volk
formation fram blood and blood colls poured directly into follicular savity through
the upen end of cappilary, but this mode 15 rather less impertant than thi
former two modes,

{3) The mode of growth of the ovarian follicle in zdult rabbits is ihe
same, in cssential points, as thal of hons, Bt e differantial proesss of
ervihracyies in the rabbit differs from Uhat af the hen, I chick and hen an
erythrocyles differcnliate, al first, into o emall Ivymphoid elements anpd then
it transiorm further, into all kindz of avarian clemenis, and al lasi into
yolk material, While a non-nucleated eryvthrocyie of rabibil docs not iransform
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directly into a smail lymphoid element but it transforms throagh “the TAEC
phenomenon of crythroeytes”, That is to say, seversl numbers of erythrocytes
coms Logether and fusz into a homogenecus, eosinophillic, monera-like subst-
ance, In thiz mass, then, app2ar several vacuales, Accompanying the decreaze
in eosinophillic staining capacity of the mass, Lhese vacuoles acquire basophilic
staining capacity and at last they become lymphold or mesenchymal slements,
Subsequent behaviour of these lympheid elements In rabbit's ovary is the same
=5 that of hen,

(i) Mitotic figares of the ovarian elements in chick, hen and rahhit are
s extramely rare that the mitotic proliferation of ovarlan &lements can nol he
considered as o main factor of ths extraordinarily rapld growlh of the ovary
and ils follicular lements, On the contrary, there are sufficient evidences Lhat
the gvarian follicle may grow at the cost of sll kinds of the ovarian elements
derived from orythrocytes,

(7) Ervlhrocytes in blogd island of chick cmbryo newly arise from volk
material through the re-differentiation process, the second coacervation of the
yollo material, but asither by means of mitesis nor amilosis,  Conseguontly,
the possibility of the reverasl differentiation betwesn erythrocyte and yollk-
sphiess ean he concluded.

0 Tl corigin and the fate of ervthrasyion in the ovary were discussed,

Iﬂ Relation botween the Vas deforons and the Spermatogenenesis in the
Insoete. {in Japaness with English résomé, 0 micraphotographs, Caoperation
with T, Hpiono) Resesrch Dall, Facult, Agric, Gifu Univ., no, 5. pp, 213-
210, 1%,

Summary
Studivs were carried out on the formation of the sperm bundles in the vas
deferons of silk worm and grass hopper, The results may be summarized as
follows;

{1} Vas deferens gots its growth by transformation from fat tissus, blood
cells and degenerating trachea adhering on the poripheral patt of vas deferens,
While thers can hardly be seen- the evidence of mitotic proliferation of the
elemenls of vas deferens,

{Z} There was found the following series of the transitions from the
vpithelial cells of vas deferens into the sperm bundies; enlargement and elonga-
tion of the epithelisl colls—polychromatic grapules or homogeneous substance—s
sporm bundles.  On the other hand, there can also be seon transitions from a
spermatozoz-like-cell-mass involved in the vas deferens into sperm bundles,

(3) The sporm bundles ame already found In the vas deferens of silk worm
at Sth instar stage, at that stage the sporm bundles in the testiz show ne sign
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of going down into the lumen of vas deferens. The evidence of descending
featorea of Lhe testicular aperm bundle inta the vas deferens could not be found
even at mupal or adult stage of the insects observed, Therefors, wo can not
eaczpe from the conclusion that the formation of sperm hundle can cecur within
the ves deferens, Independently of testis. though it is possibly influenced by the
induction of tostis,

[ii] Relation betwesn the Origin of the so-called Primordial Germ Cell and
Diffarentiation of Blood Cefls in Chick Embryos, (in Japaness ) Wagaku (The
Splence) wvol, 18, no. 3. pp, 130-131, 1948,

Histogenesis of Conads and Differentiation of Blood Cells In Chick
Embryos. (in Japanese) Tikusan no Kenkyw (Studios on Zootechny) wol, 2. na,
7, pp, 20H-209, 1948,

Relation between tho Formation of Spermatogonia and Differentiation
of Fat body derivad from Blood Cells in Silk Werm and Grasshopper,  24th
Annual Mecting of Japanese Zoological Association, 1953 (at Kyoto Univ.);
HKagaku (Science, Twanamid vol, 24, ne, 7, pp. J69-370, 1054
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Summary and  Conclusion

Summary and Coneclusion

It i= said that we are now living in an epoch of atomic CNergy or in a cosmic

age which was brought sbout in the first half of the twentieth century,

utional advance of physical technigue,

by revol

But we hope and expect that in the farthcoming latter half of our century there

would ocouf not less revolulional discoveries on the principle and practice of life

than that of physica. And, as = matter of vourse, thuse discoveries should he
favourable not only for the promotion of the human happiness but also for the
eglablishment of world peace.

As a matter of fact, some of the leading scientists, namely, Meyer, Bertalanfly,
Bernal, Lysenko, Lepeshinskaya and the otheps have pointed oul that the hasic
priciples of biology are now confronted by a turning point,

In Movember 1850 appeared Derwin's great book, the = Origin
shows that :

of Species™ It
the higher forms are cvolved from simpler and lower vnez, Despite the
great valve and stimulating character of his theory, Darwin himself, in his day,

wag unable to find the origin of unicellular microorganism. Hence, on this point,

Darwin does not probe 3 matter of bottomy, viz, the origin of the lowest micro-

OTEANisIm.

That situation of Darwinism has been continued to the present time. So, accor-

ding to the modern hiological theught, all living beings, even the lowest microorg.

anism, can arise only from others fike themselves, so they can not cmerge un
our Earth af the present time,
In other words, this orthodox view held the conception that even

oorganisms, such as bacleria

the lowest micr-

living at the presant day are descondamts of pre.

cxizted ones, and they have remained as they were since innumerable vears ago,
and would remain, as they are, il far off future, As to why some bacteria or

amnebaz bave evolved higher forms, while some others Temain as they were

in Lhe geological age, current biology gives us no information whatlever,

Conrequently, the contemporary  biolagical thopglt on the origin of life is, in

essence. a4 preformation theorv. "'rue hiologiats, Lherefore, can not and must not
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ogveriook the cuntradictory idea befween Darwinism {Origln of Species) and the

; preformation theory as to the urigin of life (microorganism and cell).

Hence, this volome was written with the purpose of the re-gxamination of rh:e
two fundamental laws of biology, the laws represented by the following thesis
u Omnizs vivom e vive (Pasteur), and " Omnis cellula e cellula (Wirchow). ‘

In this volume, then, [ have described and discussed, on the subject, from pmlnt
of view which was secured, mainly, by my own works as to the origin of bacteria,
¢ell and bluod corpuscles, znd on the related matters. By the way of summary,
I should like to state the outline of my opinion.

1} Spontanenus gencration of hacterla -

Ever since Pasteur defeated Pouchet, the negetion of spontaneous gencralion
has been accepted by the modern biologists as a firmly eztablished truth, though
they can cite no firm evidence under the natural conditions.

However, [ have confirmed the following facts, by means of continunus obgerva-
tion under micruscope, that sume kinds of bacteria can cmerge. de nove, in the
putrefaction-process of such organic substances as the blood of amphibia and aves,
or of soveral organic substances, i

During the putrefaction-process of blood, al frst, the minute partictes or cellular
debris in the blood show Lrausitions into saprogencus bacteria and then # number
of hacteria arise within the cytoplasmic extrusion from crythrocyte, =nd, at last,
the bacteria appear within the leucocytes or erythrocyles themealves, nutwithstanil-
ing the fact that there is no sign of invasion of bacteria from outside inlo their
cytoplasm. In this case, there arise, de novg, Many af granules, the bacterial anlage,
in the cytoplasm, and then in the degenerating nuclens, and, at last, these blood
cells become, i sitw, 2 muss of bacteria. The individual bacterium, then, detaches

gradually from that mass, gets fres, and then swims awgy. L -
The so-called * division of bacillus™ due, most probably, Lo the migunderstanding

about the detschment or separation of individusl bacterium which emerged, 25

mass, in the cell or in the organic substances sl the zame Lime.

{2y New formation of blood corpuseles.

" jnrily of
Virchow's thems ™ Chnnis cellulz & cellula ” has been accepled by the majorily
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the moders biologists as a fundamental law of biology. But, O, B. Lepeshingkaja
V3755 has alresdy published her revolutional finding that the arythroblast or
some other cells can arise {rom living substances fyolk sphere, egg albumen etc.),
and I ("f9~"581 have also found, independently of Lepeshinskaja's finding,. the
same fact, The ahove.described opinion of ours, however, dees not imply that we
deny entiraly the cell division.

Though we ean observe, in relatively few cases, the so.called mitotic figure, vet
it does not necessarily produce two daughter cells and, moreover, there arn many
evidences that the cells can arise from organic substances which have no cellular
atructure. Se that it must be obvious to troe scientists that the role plaved by the
so-called mitosis, in incressing in number of cells, hag been pverestimated b cyto-
Ingists,

'3} New formation of the sponge cell from an ageregated mase of zoochlorellns

This author found that the sponge coll and amoebold leucocyle in the fresh water
sponge (Epamrifle. senistoneifla Annandale an) are formed, Jde veeo, _frr;m AN AEETe-
gaizd mass of 3 loo of aoockivreilas the uniceilolar green alpae. These algae
included in the sponge cell, hitherto have been considered it as intracellular
symbinnts, But, according ta my observation, the sponge cell shows neither any
sign of phagocytic ingestion of zeochlorella nor cell division. While there can he
seen clear lransitions from an aggregated mass of zoochioreilzs into a sponge
cell, and then, it differentiates intn an amoehald leucocyte. So that the major
portion of a sponge is composed of the aggrepated or ieolated zoochloreflas. It iz
said that the sponge is * 5 living hotel ", So in my matedal tio, it gives harhour
to ather many kinds of microorganisms (bacteria, algae, diatoms, ciliates and the
others). Therefore, we can say that, so far as, the present materdial, the fresh
WRIEE sponge, is concerned, the sponge may be classified rather to plant kingdom
than animal.

(4] Evolution of hucterin through the second codcervation
It has beea supposed that every microorganiam proliferates and continues its
existence by means of cell division, But according to my opinion it is not in =zl

Trat iz to say, the results of my awn ubservations show that aome of BAPTORENUUS
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hacteria, on the surface of foul waler or on the putrefying subatance, aggregate
and agglutinaic and then they form a mass, it further differentiates, in accordance
with its different circumstances, into = cerlain kind of [ungus, spore, algas, infu-
soria or amoeba ete. by means of the second coacervation-process (designated by
me. [t means the new formation of a cell from a mass of lower microorganisms).
Some kind of earthworm's hlood cell filled with a number of fungi-like inclusion
alzo may be included in the same category.

i5) Intracellular symbionts und the new formation of eells.

[t is A wellknown fact that the mycetocytes found ina cortain kind of insects
and other animals or planta include many bacleria or yeasts in  their cytoplasm,
and these microorganisms are, generally, considered as symhbicnts,

BGut, according to my obeervations described above (3 and 4) the zoecalled intra-
cellylar symbionts ¢an not be considered as mere symbiotic microorganisms, but
it may rather be referred to an aggregated mass of microorganisms, and from
that mass then arises a new cell element through the second coacervation (agere.
gation, fuslon, organization, and differentiation) of it. No evidence has yet freen
shown, by any investigators, that these microorganisms had been phagorylized hy
prexisting phagocyte (mycetocyta).
i6) Mew formation of aythroagrtes in the digestive tract

According to my opinion the erythirocytes in higher animalz are a basal element
from which almost all kinds of cells are derived, while there can be found no
firm evidence that erythrocytes proliferate in the normal bone marrow (Chishima
'53 b, '54 bl

‘The author agrees with the opinion presented by Duran-Jorda {*47~'51) who
claims that the bone marrow of higher animals is not a site of erythropoiesis,
but erythrocytes are produced, fn sift, withia the granular leucooyle in the intestinal
wall, And further, | have, found {Chishima '53 5, "85 a) that the nucleated erythro-
cyles in aves and amphibia show transitions from the cell in lamina propria of
the intestinal villi, on the other hand, primordium of non-nucleated mammalian
erythrocytes make its appearance, de sovg, in a vesicular and large cell located
in the lamina propria by means of sporulation-like process, The surface of
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intestinal villi, under the well-fed condition, i3 covered with a layer of digested
food {food monera), the homogencous layer, which js generally apt te he mis-
understond as a degenerating epithelium of willi. Dut, my experiment rezults
secured by the feeding of colloidal carhon show that the layer, under the normal
condilion, is not a degenerating one hut is 8 reverse caze. In this homogencous
layer then arise, de¢ mowg, several numbers of Iymphocytoid elemeants, which trans.
form into the epithelial cells of villi, and furlber into spindle cells in the frog, or
into normoblasts (or globular leucocytes) in the laming propria, of birds and
mammals.

{7} Erythropoiesis in Folk sack und placenta.

Erythropoiesias in yolk sack (bird) and vlacenta (mammal} iz the same in
principle with that in the intestinal canal, though the materials for hemopoiesis
differ in each case. Namely, the basic material of the yolk-sack-hemopoiesie is
the yolk spheres, and that of placents is the maternal biood.

In this case, it must not be overlooked that the both of placenta and yvolk sack
belong, ontogenetically, to the digestive syatem. From this point bf view, the ont.
ogonetical transition of the erythropoictic center from yolk sack or placenta into
digestive tract may be considered as a very natural route. My oplnion mentioned
above further may be substantiated by phylogenetical transition of hemopoietic
cénter, On the contrary, there is no reliable evidenca substantiating the theory of
intramedullary ervthropoiesis. In addition to it, the orthodox view involves
theeretical jumping as to the transition of hemopoietic conter.

8} In this volume, the author deseribed, further, on the following problems ;

(i} The transformation from non-pathogenic bacteria inte some of pathogenic cnes,
may be guite within the bounds of possibility.

it} Mitochondria, possibly, may regard as s phylogenical or ontogenical vestiges
derived from a hacteria-mass from which arcestral calj might be developed,

{iii) The author lsid great stress on the intimate relationship betweon intracellular
symhionts in the digestive canal of insectz and new formation of cell,

In conclusion T shouwld Jike to say that, for the question “ Does life arize now,

al the present time on our Earth ., "Does cell arise de novg, from some organic

Summary and Conclusion

matters having no cellular structure?™ 1 can anawer with confidence * Yes, it
undoubtedly doea That is to =sy, under suitable conditions, some of bacteria,
protozos, and blood corpuscles emorge, de worg, from some organic substances
with no cellular structure, and there can be shown more surprising facts that
gome type of cella are derived from an aggregated mass composed of a large
nomber of bacteria ar of lower microorganisme including the so-called intracel-
lular symbionts.

My theory described above iz 20 antagonistic Lo the orthodox view that the
present author must expect many oppositions, However, the skeleton of my theory
would not be hroken by any other inveatigators,

So far as the origin of bacteriom, cell or blood corpuscie is concerped, the
adherents of Pasteur's doctrine and of Virchow's view should return, shnrth.r after

or in the near future, to the idea of Pouchet and Aristotie

i e T i, S i e oy i i, i, o, S R

So bleibe donn die Sonne mir im Rilcken |

Der Waszersturg, das Felsenriff durchbrausend,
Ihn schay' ich an mit wachsendem Entzilcken.
Von Sturz pu Sturzen wilzt er jetzt in taunsend,
Dann aber tausend Strémen sich ergiessend,
Hoch in die Liift Schaum an Schivme sauscnd.
Allein wie herrlich, disem Sturm erspriessend,
Walbt sich des bunten Dopens Wechseldauer,
Bald rein gezeichnet, bald in Luft zerfricssend,
Umher verbreitend duftip kiihle Schauver.

Deor spiegelt gb das menschliche Bestreben.,
Ihm sinne nach, und du begreifst genauer:
Am farbigen Abglanz haben wir das Leben.

—J. W. von Gosthe—
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@ A Retrospactive Bird's-eye Wiew on My Biclogical Research
Works for the Last Forty Years
Kikuo Chisnima
fahisraiary of Blalegy, Cifis Daicersity, Nogare, Gifu, fapon

This paper 15 writlen retrospectively about a general outline of my research
works carried out for the last forty years becauwse T oam to retire from
professorship uttder the apge IImit of Gifu University at the end of March next
yoar.

The majority of my works are concermed directly or indirectly with the
basic principles of biolovical scienices,

HResults of my research works were alrcady published on the five monopraphs,
sovontty-six papers in Japanese and on the twelve papers in English,

For convenience sake, my researches may be separated into the following
two chronelogical periods, the first stage (1924-1940 ¢ from the prewar days to
the beginning of the world War I3 and the sccond stagas  1940-1962 ¢ from the
latter period of the war time to the present time).

A7 BReseurch works in the ffrst stape {1020-10400)

Leading thetmes of my works in this stpe are as follows;

1} Physiological and mathematical analysis of the wavy ocurves obtained
from the experiments on the temperature eifect upon the velocity of spiral
movemesnt or upon the asphixiation of aguatic insect, FEletes Sticticus L.

(2} Etudies on the ofigin and mechanism of the asymmetrical, wavy and apiral
patternz of the chalazze, yolk, albumen, ghell and shell membrane of dird's
egss. and those of hen's oviduct, dried film of epr albumen or of
mammalian serum.

{3} From the foregoing works I have pointed out that all of schematic
illestratioms of bird's cpe-strocture which have long been  mecepted by
ornithalomats and embryologists must be corrected
In addition to this I have reported the morphological znafogy hetween

the patierns of cracks or wrinklea appeared on the dried gel of epy albumen or
of the zerum and the structural patternz of Dardesed body surfaces in several
kinds of animals.

In short, the most pact of my works in this period was concentrated to

research for the asymmetrical, periodical, and spiral tendencies in the structure,

physiological phenomena and the movement in the inzedts and in the bird's eges
# Reprinted from the Sci. Hept. Facult, of Likeral Arts and Education. Gifu Univ.
[Matural sei. vel 3. nool (1962).

ete.
(B) Resecarch works o the genond period (1940-1962)

My own themes presented In this stage markedly differ from those of the
fizst stage. So 1 have published the following heterodox opniona which are so
antagonistic to the basic, orthodox principles of bivlogical sciences that it seens
at first sight the most unlikely to be true for gencral biologists, especially for the
adherorents of orthodox doctorines.

{1} Germi cells in chick embryo and the adult animals of several vertchrates are
derived from the differntintion of erythroctes (Theory | . Germ cell is
derived from blood cell} The functional spermatorea e he formed in the
testis but they are formed at opididymis in the aves and mammals, and at
the basal pmu;.-'n of vas deferens in the insects (Theroy [, Spermatogenesis
in opididyinis or vas deferens)

{2} Erythrocyte-poicsis takes place, at first, on the blood island of yolk sack in
the embryos of aves and amphibia, and the erythrocyles arise de nowo [rom
agrregated masses of yolkspherea throngh mesenchymial stage. In the embryo
of mammal the erythrocytes arise from maternal blood monera (fused mass
of blood corpuscles) in the villie of placents. After the hatching or birth the
erythropoietic center translocate into digestive tracts, but not bone marrow in
vetebratey as hag been believed. Tn this case, erythrogytes are formed, de sovs,
from food monera (digested food substances Theory [. Erythrocyte-poicsis
in the digestive tract)

T have also found the new formation of several kinds of cells, namely,

(i) all kinds of embryonal cellular elements in amphibia are formed from

yolkspheres through mesenchymal stage, (i) primordla of amoeba and

parameacium from bacterla-mess, (D) cellufar elements of fresh water sponge
from approgated zoochlorellaz Tnoall these cases the newly formed cells arise
by means of AFD process (Agerefation, Fusion and Differentiation) of
living substance (yolkspheres) or microorganisms (bacteriza or Zoochlorellug),
but not by mitotic profiferation. (Theory ¥, MNew formation of cell by
means of AFD process),

On the other hand, crythrocytes give rise to small fymphocytes or

eosinophilic granular leucocytes hy means of its differentistion, budding or
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extrusion of ils cytoplasmic contents (Theory V. Leucocytes are formed
from erythracytes)

{3} Under the well-fed condition the nrythmq.;LE of .\rcrtelra.tﬂa alsp dif
ferentiate into almost all kinds of somatic cells or tissues, namely, tha :.:dlujar
of non-cellular elements of muscle, connective tissue, bone, -::artiiage

¥

Lonemarrow, epithel, nervous tissue including brain and spinal cord, liv
: & e,

pancreas, kidney, spleen, gopad and all endocrine organ: and lrucocytes

(Theory V. Ervthrocyte with wide differentiation-capacity differentiate into
almest all sonatic cells under the well-{ed conditions)

Cellular elements of hlasterns in wound-healing or regeneration alsp are

derived mainly {rom erythrocytes through thelr differerntiation, (Theory VI
Eegeneration of wound healing is due, mainly, to the differentiation of
ervthrocyles}. -

On the contrary, under starved condition all the fixed cellular elenicnts
or tismes reversely re-differentiate into hemoeytoblasts or  erythrocytes
(Theary \U, Reversible differentiation between blood cells and fixed clemen s

under the influence of nutritional conditions).

(4} Mepation of the inheritance of acquired characters has long been believed

as a truth by adberents of Morganism, buot its theoretical and praclical basis
hzs apparently bzen shalen by my findings { my theary | -\

Moreover, gone mutation theory involves many inconsistency. Therefore
from logical point of view, possibility of inheritance of acquired d-.m:'a-::te'r

ghould not be denied. (Theory [, Confirmmtion of the inheritance of

acquired character).

{5) Though the Pasteur and Oparin‘s view, (he negation of spontaneous

generation of Lacteria has bueen accepted by all scientists, (his account is

: N i .
al wariatice with my findings that the putrefactive bacteria arise, @¢ nowo

r

within decomposing erythrocyte without invading spores or preexisting ba—

- cteria into it. The lowest form of living things undoubtedly emerpe spantan-

eously from decomposing organic matters on thiz earth at present time, (Th-
cory X. Spontaneous generation of bacteria and other micToorganizms takes

place on this earth al the present time),

(8] T have pointed out the following blind spots and distortions abeut evolution

1786 —

theory, ua_meir--[i} Drarwinism, 1:mti! now, has not _e_lxplains:r] the origin of
unicellular micro—organisms such as bacteria or amoela, {i'i} pyverestinmtion
of the role "S’t;'ug,gle for existence” (the stronger preys upon the weaker) os
4 factor of evolution, and disregard for the impottant meaning .of svmbiosia
or muteal aid ( AFD process) as a most important factor of evoltion in the
microorganismic world, (lii} overestination of the role of "mutation” =5 &
factor of evolution, and negation of the inheritance of a:'p;ain_-d ;:hﬂfaﬂtf‘fﬂ
of which negation s an irrational conceplion, {iv) present day evolutionista
neplect the dialectical structure of evolution, while, according to my opinion,
evelution always accompanies devolulion and the course of evolution is rather

wayvy than rectilineal one.

{7} TFrom the foregoing accounts obtained by my own regearch I can not escape

fram the following conclusion that the five hasic principles of arthodox
hiological sciences must de re—esamined, It is also evident Lo me that the
confusions and Inconsistencies Involved in the basic principles of orthdos
biologicsl sciences are dus, mest probably, to (i} the way of thinking, the
formal logic which has hecn accepted by tadority of scientists. (i) uncritical
acceptance with the orthodox cell theary of which Lasic law iz “omnis. ccllula
& cellula”, (iifvervthrovies are so Lighly differentiated eells that they have no
difierentiation capacity. The results of my own researchies, however, differ

from those conceptions mentioned above (i-1E)

{) Thuz my opinions are enlirely antagonistic to the orthdox point ot view,

Perhaps many sclentists may feel strange o my theories, hul, My accounls
from my own experiments and ohservations are itesms for which I clearly

assime personal tesponsibility. And 1 hope and confidently believe that the

time will come in the near of distant fututre when my heterodos theoties will

pain peneral acceplance though It may appear SITANEE oW And my studies on

the spiral fendency in the fife phenomena will Tast for ny whaole life zs a life

work.

In cosing | chould lke to acknowledge to my ceniors, colleamues
ep—workers through whose encolrarement and supporing Lo my reserch works
T could comitmue my research course for forty years long though my course

wae pever a sinogth road bul was & thorny was.
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[ DIFFERENTIATING POTENCY ,OF ERYTH-
ROCYTES IN THE VERTEBRATES
Kikuo Chishima, L.aboratory of Zoology, Depart-
ment of Education, Gifu Univ. Gifu, Japan.

The erythrocyte has been regarded as so highly differcutiated a cell that it can
not he differentiated into any other kind of cells, and as the element which
undergoes fragmentation and then eliminates from circulation aftter [ullfilling
its functicn as & pas transporior.

The following results, hawever, were obtained by my studies on the behaviors

and functions of erythrocytes in amphibia, birds and mammals by means of

histological sections and phases misroscopic observations of living evythrocytes.

Mitotic indiccs in muscle, sdipose tissue, liver, hrain, bone merrow, ovary
and Wolffian body in the normal subjects shewed extremery low wvalue,

Furthermore, sometimes the mitotic figure does not necessarily follow the
coll division. On the contrary, extravescular erythroeytes scattering in the
interstices of various lissues can easily be scen. And these erythrocytes show
transitions, depending upon their cellular environment, respectively, into each
eollular element of various tissues including the tissues of regeneration and
wound healing, through the transitionsl phases {disintegrated erythrocytes-mass
or isolated spherical erythrocytes — Synthesis of DNA — lymphoeytoid or
mesenchymal cells). These facts suggest that the mitosis may not he consider-
ed as an only mechanism of coll-praliferation in the varinus tissues. Consequent.
ly, so far as the presont studies are concerned, it may he said that the
¢rythrocytes endowed with pluripotescy, play an important rale as a supplying
couree of collular elements of various tissues. Moreover, the follawing methods
of ce]iprﬂ]ifﬂratiun- were found; (a) Cytoplasm-extrusion from erythrocytes. (L)
Buddinglike process of erythrocytes in the depleted or starved bone marrow.
{c) Reverse differentiation from adipese tissue into hlood cell under the
starved condition, {(d) Mew-formatioa of blastomeres and embryonal cells by
means of aggregation, fusion and the differentiation of yolkspheres in amphihian
gmbrys. Though the observations and interpretation mentioned above may he
seen peeuliar, I intend to demonsirate and explain it by the aid of microphoto-

graphic slides.

Reprinted from Volute 2 of Proceedings of the XVI [nternaticnsl
Congress of Zoology, Weshinglon, . C., Apgest n—27, 1963

() Abstrcts of the Papers

The Origin, Behaviour and the Differentiation
of Blood Corpuscles and Certain Other Cells, (I1*

The Abstracts of the Author's Works published in the
Last Eleven Years (1948~1958)

Kikuo CHISHIMA® *

Laboratory of Biolagy, Gifu University, Nuogara, Gifu, Jopan,
{ Received Sepd, 20, 1958)

Introduction

The prezent day of speciallzation and mechanism has a tendency to demand
that investigator’s attention should be limited to physico-chomiczl analysis
of alimited subject, The unfortunate reselt of this demand is to bring forth a
tendency to neglect the reconsideratin on the blind spots included in the basic
prohlems on the borderline field of biological sciences, and it makes inves-
tigators compete, each other, In ultra-advanced tecimlgue, Honce, the prob-
lems regarding the origin, behaviours and differentiating potencles of eryth-
rocyte or microorganisms, and the problems regarding the biclogic retationships
between the cell-formation and differentiation of Intracellular symbiotie mi-
croorganizms are almost sorely neglected by the most of investigators excepting
a few Investigators who have published very valuable works on those problems,

This tendency of blological sciences may, most probably, due, primarily,
to anuncritical zceeptance to the orthodex cell theory, the Virchow's doctorine
on the cell-proliferation,

Sg that, though there has been accumulated a very large amount of pa-
pers  hearing on the hemopoicsis and the behaviour of blood cells in several
kinds of animals and human, the opinions about the following problems have
not yet been arrived at a complete agreement; (i) the origin and the modo
of profiferation of the so-called hemocytoblast, (i) the mode of denuclaation
and matoration process of mammalian normoblast, (1) origin and fate of
yallow bone marrow, (iv) fate of hone marrow clements (v) the relationship
between blood plateletz-formation and megakaryocyte, (vi) relation betwean
the blood coagulation and erythrocytes, (vil)the behaviour of living erythrocytes
in wiire or in eiep, (vil) ultimate fate of erythrocytes, (ix) relation hetween
erythrocyte and leucocytes, While O, B” Lepeshinskaya ('37-'53) has published
an epoch-making finding that the cell arlzes from living substances, (the yolk
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spheres ete.), and she declared bravel:.-_r, “Virchow's Lhe;is iz on erronepus
one”. Hostrém {48} and Duran-Jorda (“§7~'51) also have presented respectively
& new Ltheory as to the erythropoiesis Though these important findings have
already been reported, the famons aphorism of Virchow, "Omniz cellula & cellula®
has been belioved, even at the present day, asamost firmly established basic
principle of biological sclences,

And it is also the most widely accepted opinion that (i) the erythrocyte
is the most.highly differentiated coll, and it proliferates by mitotic division of
hemocytoblast in the bane marrow of vertebrata, (i) major function of the
erythrocyte is to carry O. into tizsue and bring away GO, from tissue, (iii) the

crythrocyte hasno differentiating potency into any other kind of cell, accordingly,
the erythrocyte degenetates, within about 115--120 days, afierit has finished
its function as 2 carrier of Oy and CO.,.,

However, as I have already published, the results of my studies on the blood
cells are opposed to the orthodox view, that is to say, (i} the hemocytoblasts
arise, de sow, from certain organic substances, such as volk spheres {in the
villi of embryonic valk sacy, monera-like substance derived from erythrocyles

{in the villi of mammalian placenta) or from digested substance (im the villj
of intestine}ii) under the well nourished condition of animals, the site of erthro.
voiesis in postnatal life iz not in the bone marrow as has heen believed, bui iz
in intestinal villi, (fii} there iz a réversible differantiation between erythrocytes
and the bone marrow elements including fatty tizsue, (v} red blood carpuscles
have so exlensive differentiating capacity that they differentizie into lewcooytes,
germ cells and almost all kinds of somatic colls under notmal condition, but
under the starved condition of organisms the fixed cells or fatty tissue re-
differentiate reversely into the blood cells, (v) the reversible differentiations
between erythrocytes and flved elements are induced by, not only nutritional
diffarences but by a different stapge of ontopgeny, e, g, in the maternal ovary
the ervthrocvtes differentiate intn the valk sphieres but in the developing egp
or in embrys the yolk spheres redifferentiate into blastomeres, or all kinds
of embryonic cells, (vi} the living ervthrocytes show, in v ifrg or i
a certain extraosdinary behaviour,

Strange =5 it may seemas to the origin of Iife. I have confirmed an Impor-
tant fact that certain kinds of bacteriz arize spontaneonsly, on our earth even at
the .present day, from putrefying organic matter,

Furthermore, 1 have found that the cells Cineluding leucocyte) of fresh
water sponge are derived, de mope, from an agpregation of zoochlorella (the
so-called intracellular symbionts of fresh water sponge) by means of their

» Oivigin, Bahaviour and the DHfferantiation of
Thrﬂln;:ip&}rpumlts and Certain Other Callz,

fusion and organization (coacervation-like procesg),

In this paper 1.will describe the sbatracts of my works published in certain

Journals and in three monographs,

Part One, Papars published by the Present Author.

[A] The Behavior of Erythrocytes and the Formation of
Leucocytes from Erythrocytes.

I. Relation betwsen the “Cytoplasm-Extrusion of Efythtnnytea" and the
Forn1;ttin|1 of Biood Platalets or Several Kinds of Leucocytes in Memmals, (a)
Behaviour of Erytnrocytes and Formation of Blood Platelets, Lymphocytas
and Monoeytes in Blood Cell-Cultures or on the Blood Smear Preparations.

{In Japanese with English résums, 20 figures) The Dobutsugaku Zassi
{The Zoological Magazine) Vol, 58, no, 12, pp. 0-12, 1040,

Summary

Studies were made on the behaviour of mammalian erj.rt.hmcrl.eﬁ IT :d:;:
rabbit, mouse and goat by mesns of comparative studies using severa 11 .
of methods such as blood cell-culture with super-vital dye in va.tm. urt re
bisod smears, mechanical destruction of ervthrocyles and some of other exper-

is i i ized as
imental procedures,  The result of this investigation may be summariz

follows, N
Shortly after the cultivation of blood cells the flagellum-or cilium-like

processes (or spicules) often arise on the surface of an erythroc:.rte,t:'ha::
cilia make their appearance by extrusion of cytoplasm nuj: of erythrocy :dr "
spme cases by adherlng and fusfon of the microns W].Mh were guspend o
gerum. The erthrocytes then change their forms resembling .augcr-plun:l.a::e:im
bell-ghape or constricted forms and at last they transform into spheric
{sp"];;m:ﬁlle processes of these transformations erythrocytes show mn[nsuu]j:il
rhythmic and contracting movement of thelr cuter surface and some of =p
ow aclive rotating motion, .

mw::r::!nalian erythrocytes extrude their cytoplasm through their cell-w;lll.s.
during their cultivation or on the smear preparation, T'h:a:se extruded c:rt:::s::
then bepome loucocytes, The present author defines this phenome

e lagm-extruzion of erythrocytes”, .
Fb';r;uls phenomengn may be classified as following four types in accordance
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with the manner of extrusion and with the circumstances of the extruded
substances; (i) diffusion of extruded cytoplasm which have been poured out of
the whole surface of erythrocytes into the medium (serum), () formation of
blood platelets by extruded cytoplasm, (iii) formation of lymphocytes, monocytes
or neutrophilic leucecytes by means of fuszien and differentiation of cytoplasmic
substance which wss produced hy mutusl extrusion from seversl number of

erythrocytes, (iv)extrusion of microlympheocytes, vel, this type is relativaly rare,

Formation of such different kinds of lovcocytes by the same cytoplasmic
substance shows close connectlon with relative amount of ertiuded cytoplasm
to the dimensior of an area surrounded with erythrocytes, Furthermoro it
may have some relationship to the age of erythrocyte or of individual animal
or to the difference in time elapsed after the cytoplasm-extrusion,

I, Relation batwsen tha Cytopla=m-Extrusion of Erythrocytes and the For.
mation of Blood Flataists or Several Kinds of Leugocytos in Mammals, (b) For-
mation of Neutrophilic Leucocytes and the “Field of Leucoeyte-Formation™ in
Bloed Call Cuiture or Blood Smear Preparntions,

(In Japanez with English résumé, 3 microphotographs), Ibid vol, 30, no,
L pp. 13-Lo, 1040,

Summary

The materials and methods wsed in those studies were the same a3 that
of my previcas report, In this paper the results of my studies on the formation
of neutrophilic leucoeytes, “fiald of leucacyte-formation” and some of other
experimental results In blood cell cultures and blood-smear proparation are
presented, The phenomenon of cytoplasm-extrusion of erythrocyte in mammal
takes place in somewhat slighter degree than that of bird, reptile or amphibian,
and this phenomenon has important effect upon the blood coagulation so that
it correlates to the difference of the rapidity of blood coagulation Letweun
mammal and bird, In the blood-cell culture or on the thick blood layer of the
smear preparation thure can be secn several slzes of “levcocyte-formation areas”,
which are made up of following elements: 1) lymphocytes and monocytes
transformed from oxtruded cytoplasm, (il) extruded cytoplasm itself, (il
transiticsal forms (proleucoeytes) botween extruded cytopasm and lescocytes,

iv) remnants of erythrocytes or transitional forms from these remnants into
leucocytos,

These areas consiat of the fused mass of above mentioned eloments varylng
in number from 5 or § to severa] hundreds of them,

Of the same blood of an animal, the numerical ratlo of levcocytes Lo
erythrocytos on the blood.smear preparstion can ba zltered by means of giving
the mechanical actions such as friction or pressure. against the eryvthrocyles

Origin, Behaviour and the Differentintion of
Th:ﬂmglmmﬂ“ aml Cartala Othar Calls,

at the time of smearing and by changlng the thickness of blood layer on the
praparation, From these facts It can not be ascertained that the blood-figure
of the blopd smear preparation always indicate the zame as that of circulating
bleod in living animals,

1t can he shown that (i} in blood cell-culture, the erythrocytes bet_:mun
fewer and leucocytes become more munerous after 24 to 48 hours, while, (If)
there can hardly be sesn mitotic fiyures of either ervthrocytes or of leucocytes,
Moreover, spherical erythrooytes themselves show a sigh of transitional staining
character into small lymphocytes, (iii) the extnuding cordition of cytoplasm
nut of erythrocytes can bhe actually recognized by continueus watching of‘HIving
srythrocytes, (Iv) on blood-smear preparation, there are many of tansitional
forms from the extruded coytoplasm into the leucocytes or blood platelets and
thoro are many of connected conditions between these clements (leucocytes,
blood plateletes or extuded cytoplasm) amd ervthrocytes,

It was discussed that the so-called phenomena of "pinocytosis” defined by
Ropes, and of the “erythrocytes engorged into macrophage by phagocytosis"
probably correspond to a certain differentizl stage of “a maszs of extrued cyto-
plasm including erythrooytes” accompanied by the differentiation of orythrocytes,

The phenomenon of the “cyloplasme-exitusion of erythrocytes" has close
connections with the following factors: (i) change of environmental factors of
blood cells and stop of blood current by pouring out the blood, (ii) sdhering of
erythirooytes to the foreign bodies, (iii) mechanical action against arrthtuf:ﬂﬂs.
(lvy thickness of blood layer smeared on the slide glass, From these pc::n‘m.of
view, the mammalian erythrocyts might be looked upon as & vory pr].l:l]ltliifi.!'
and undifferentiated elements, of which nuclear substance has not yet made its

appearance,

Wi, The Bahaviour of Blood Cells in the Caplilaries in Living Amphibian
Larvaa, (In Japanese with English résumé, § figures) Ibid, vol. 59, no, 5,
1850,

Summary

(19 There are 2 types of capillaries in the living tadpole’s tail: (i) the
so-called artoriorvenular bridges which convey continuous flow of blood and
(il) the blocked capillary (it correspands to the “true capillary “defined by
Zweifach or the “lymphatics” defined by Speidel) which is connected with A‘-V
bridge and its blood current being Interrupted or stagnant and which contains

a stagnant column of blood or small number of blood cells,
(23 The blood current of the capillary often reverses in dlrection or changes
its route by the formation of physiclogical or artificial’ embolism or by giving
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& temporary pressure on the blood veszels,

{3} There can be seen enly twe kinds of blood cells, namely. erythrocytes
and lymphocytes In circulating blood and the ratio of these two kinds of Blood
cells show considerable variation according 1o the parts of the capillaries, and
the writer could not recognize such a peculiar, connected condilion of arylh-
rocytes with leucocytes as oflen scen on blood smesar preparation,

(4) In the blocked blood wvessel, the erythrocyles often extrude their
cytoplasm and fuse each other and differantiate into the condition that hitherto
has heen reforred to be “a macTophage vngorged ervihrocytes in Iymphatics”

{5} There can be seen no identity of blood-figures botween the tHowing
blood In living tadpole and ihat of the blood smear preparation in a same
individual, This differsnce is duo 10 the explosive cytoplasm-extrusion of erytha-
rocytes, R0 that Wo can not escape perfectly frem this phenomenon occuring in
Blood smear preparation so far as our prosont smearing techinique iz conperned,

(6) The eryihrocytes and Ilymphocyies in the confinuouis flowing blood
somutimes adhere on the inner surface of the vossel and thon, not only the
lymphoeyiles but also the erythrocytes, wandering out to the exterior-of Lthe
vessel Lhrough the vessel-wall, And in this case the wandered out erythrocytles
already have lost their ervthrocytic characteristics and change into leucooytes,

{7) The blood cells in the siagnant or blocked capillaries also exhibit {he
same behavicars as that of the above described case of the flowing Llood,

IV, New formation of Cell by Budding of Erythrocyte in Aves and Amp-
hibia, (In Japancae, + microphotographs,) Ihid, vol, 20, no, 1T, pp. 476-47T:
vol, 20, no, 11, pp, 522-523, 1950,

Living ervthrocytes in the wet preparatlons of the whole bLlood of aves,
ropiiles, amphibia and fishe: wore observed by phate contrast microscope at
room temperature, And it was found that the erythrocyte gradanlly protrudes
& clear blister-like bad on the one side of ervthrocyle hy ILs evtoplazmic
budding, After 73 hours, there appears in the bud a nuclesr structure which
shows positive Feulgen reaction, From the results of this ohservation it can be

said that the living ervthroeyte, in vitro, prodeces new cell by its budding but
nejther by mitosis nor amitosis,

V. On tho Behavior and Differentiation of tha Erythrocytes of the Frogs
in vitro, (ln Japanese), Acla Amatomica Nipponica, wol, 26, no, 2, pp, 20- 40,
1551,

VI, Differentiation from non-nucleated Red Blood Corpuscles into Lymph.
ooytes, Essentials of the 571h Genoral Meeting of the Nippon Kaiho Gakkai

The Origin, Bshaviour and tie Differentiation of
Hinad Corpusscles and Cartaln Other Calls,

- "(Societas Anatomica Mipponica) 1962, and Zikkensolbutzugakuho, veol, 2, no,
‘1, 1982, '

VI, Budding Phenemansn of the Amphibian Er]l'thmc}l'te Acta Anatomica

':mppunu;a vol, 32, no, 6, pp, G51-652,

[B] MNew Formation of Cells and Blood Corpuscles From certain
Organic Matter or from Microorganismic Symbionts by

means of 2nd Coacervation

I, On the Mew-formation, Differentiation and Mitosis of the Celis—
0, B, Lepeshinskaya's Theoty and My Views on the Blood Cells, ——(In Ja-
panese, 4 microphotographs) The Seibutsukagaku (The Biological Science,
lwanaml} vol, 4, no, 1, pp, 20-28, 1052

I, The clea'mga of the Amphiblan's Egg, and the York Suhuru Role playad
with the Increasing in Mumber of Embryonic Cells, —Re-examination of the
Cell Theory-—  {in Japaness with English résumé, 21 microphotographs)
Resparch Bulletin of the Faculty of Age. Gliu University, no. 6. pp. 268-278,
1956,

Summary

Some Investipations were made on the relation between the mechanism of
increazing in number of blastomeres during the cleavage and on the pew-
formation of colls from the yolkspheres of develeping egg of amphibia, Bufo
vulpariz, Rona japenica G, and Rhacophorus reivwardti by means of ordinary
gections and of some hiztochemical techninues,

The results of the investigationa may he summarized ag fallows:

{13 The blastomere-formation at an carly stage of development iz performed
by the formation of a eepmentation plane accompanied with melgnin granules, But
the nuclel of these blastemeres do nol show typical nuclear structure and behav-
jour, e, i. (i) negative Feulgen resction, (ii) show no typiczl phases of mitotic
division, (iii) each of these nuclei is composed of clear vacuole surrouncded by
melanin granules which are continuous and mingled with peripheral volkspheres,
Therefore, the writer dezignates it a3 a"melaninous primordial nucieus"”,

(2) Gastrulation Is not an actual invagination of ectodermal cells, but j=
an invasion of cleavage line accompanied melanin granules, Though there is
no celluar structure at first, then there appear clear transitional phases from
yolksperes situated around the melanin {cleavage plane) Into the elements of
entoderm and -of dorse or ventral lip of blastopore, ‘“Therefore, it zcoms
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probable that the melanin pigment derived from yolkspheres plays an important
role in the development or differentfation of embryonic tissues and it seems
te bear a certain rolation to the organizer,

(3} There can be fovund no sound evidence of the orthodox view which
interprets the small and numerous blastomerss sppearing at the hlsztula
stage, a3 a descendants derived, by mitotic division, from 2 giant blastomere
of the morula stage, On the contrary thers i3 the following clear serles of
transition; scattered yolkspheres -+ aggregationa of certain numbor of
yolkspheres — formation of melanin granules from yolkspheres and yolklysis
—+appearance of melanin in the volksphere.mass—small blastomere with falnt
bagophilic nucleus and with cytoplasm contsined yolkspheres {the so-called
volk-cell)-+ omdinary embryonic cell with a nucleus which holds DMA, and
with cytoplasm contained melanin granules,

(4} At the early developmentsl stage of the embryo there can be found,
sometimes, the blzatomere with double nuclel or lobed nucleus, These blasto-
meres seem to be at a atage of new-formation of nuclews in the yolksphere-
mzss, but they may not be a phise of amitosis, sincoe there can be =een no
typical phages of amitosis,

05} Yollispheres of develaping frog’s eqg zhould be considersd as a ground
subsiance, from which the embryonic cells may be formed, rather than a
nurient substance for the cell-grawth,

The gelatinoua layer surrounding the egg surface shaws the following sories
of the transitions into ectodermal elements; Gelatin layer — the melanin granules
on the egg surface — yolkspherss —+ ectodemal element with melaniferous
primondial nuclews, The above muntioned process ja supported further by the
fo lowing facta that, (i) the erythrocytes on the surface of growing ovum in
adult frog, transform Into yolkspheres throwgh melanin plgment-stage, (I}
newly hatched larvae still has a large amount of yolk as much as that of agE
at early developmental stage,

(0) It is invvitable that the results of the prosent studies should lead to
a re-examinatlon of germ-layor theory, which claime that the increase In
number of several kinds of embryenic cells is dus, entirely, to the mitotic
division of respective blastomeres belonging to a certain germ-layer, On the
contrary, there can, always, be found a sdund evidence of mew-formation of
embryonic cells from yolkspheres,

{7y The rolation between the oithodox view on the cleavage and Lepeshin-
skaya and my opinion as to the "new-formation of cell from living substance
was discussed,

HE, New formation of Blastomeras from the Yolk Spheras In the Amohibian

Tho Origln, Behaviour and the Differentiation of
Blood Corpuscles and Cortalnt Oher Calls,

Larvae. (in Japanese, 13 microphotographs) The Seibutsukagaku, (The Biological
Selence, Iwanami ) vol., 8 no, 3, pp. 118-195, 1056,

IV. An Agreed or Divergont Points in Opinion between 0.8, Lepeshinskaya
and K.Chishima as to tha New-formation of Cell from CQrganic Matter,
(in Japanese) Soviet Igaku, vel, 4, no, 2, 1056: and Kokuminnokzgsku (Nation-
al Science) Feb. pp, 51-58, 1056,

V. New-formation of Cails {including an Amgaboid Leucocyte)in the Fraeh
Water Sponge by meozns of Aggregation and Differentiation of Unicellular
Green Afagae, Zoochlorelfas, (Published at the Slxth Annual Meeting of Nippon
Haematologieal Association-T6Kal bloc, Dec, 1957, and at the TFifth Annual
mueeting of Mippon Ecolugical Association, April, 1938,

VI, Symbiesia batwesn Hurman Beings and Microorganisims, Academia
(Mippon Gakujyutsusinpa) (in lapanese, | microphotographs) no, 32-3., 19538,

VI, Divergent Points in Opinion with A, 1. Oparin and me as to the Origin of
Life (in Japanese) Ibid no, 20, pp, 20-25, 1038, and Soviet Igakw, vol 5, no,
2, pp. Wl-83, 1957,

[C} Re-examination of the Orthodox Theory as to the
Intramedullary Hasmataopoiess.

I. Reversible Differentiation between thka Erythrocytes and the Bone Ma-
rrow Elements or Bone under Marmal or Starved Conditions, (in Fnglish with
19 microphotgoraphs) Okajimas Folin Anstomica Joponica, Band 25, Heft 3,
pp, 119148,

Summary

Differentiation, de-differentiation and re-differentiation of the bone marrow
elemonts including the hiood cells and yollow marrow of oviparous animals
{chick embryos, chicken and zdult fowls) and mammals {rabhit, goats, dogs,
cats and guinea-pigs) under the well fed and the starved conditions were
studied by means of examipation on tho imprinting, sections and culture of
the bone marrow, The rosults obtained are summarized as follows,

{A) Differentintion from blood cells intn the bone marroiv cleimesis under
#sormal conditions.

1} Erythrocytes in the marrow of the oviparous anlmals often show tran-
sltion into small lymphoid elements tmeta-lymphocyte) through spherocyte
stage, while the mammalisn erythroytes generally form = fused mass "Er-
ythrocyte-monsra) in which small lymphoid elements arise de s througl the
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“sporulation and coacervation process™

(new synthesiz of chromaiin substance
in the F. E, monnora),

(2} Mammalian “Meta-lymphocyles" are not always equal in size owing
to the amounts of ervthrocyles contributed to their formation,

T(3) Mitotic figure of 1the “meta-lymphocyles” in the marrow iz hard to
find, while the "meta-lymphocyles"show the evidence of further differentiation
inte monocytes, promvelocyies or into myelocytes, Therefore, the "meta.

lymaphoeytes” should be discriminated from "pro-lymphocyte™ which is a stem
cell of erythrocyte and are found in the depleted bone marraw only,

(1} Tsolated ervthrocytes in the marrow often extrude its cvtoplasm and
tha both the extraded portion znd the residual portion transform into two
connzcted lymphozyies resembling an amitotic fipure of 2 lymphocyte,  This
type {connected or budding typs of cell) is zeen in the marraw film of ehick
embryos and young chickens, The extruded portion of the ervihrooyte show
transition into eoslnophilic granulocyte, However, in birds and especially in
memmals, twoor geveral erythrocyles extrude co-operatively their cytoplasmic
content and form a nentrophilic gramulocyte, And those erythrocyvies eventually
contribute themsclves for the farmation of myeloid elements,

(a2) The noutrophilic granulocite then tranzform into ensinophilic and then
inte basophilic granular myeloid elemont, There can nol be drawn a sharp
distinctive line among the three kinds {neutro, acido, and bazophile) of pran.
alosyiie series, o even betwesn non. pronuler amd yrzmmlar myeioid elogents,

() There is no firm evidence that Lhe so-called mrcrophage belongs to a
specilic cell lineage, but it scems most probable that it is a derivalive from
fused blocd colls irritated by forelgn snhstance induced into the blood,

() Polynuclear glant cells in chicken marrow znd megakarvocyies in
mammalian bone marrow also have no special stem cell, but are the derivative
from fused blood cells.  Mammalian Llood platelets hardly show the evidence
of their megekaryocytic origin, but show a transition from the extruded cyta-
plazm or debris of erythrocyte,

(8) Yellow bone marrow composed of fat colls and fatty drops having no
cellular structure, s & resultast from fatty degencrstion of pranalar myelold
clements including macrophage and megakaryoeyte, and sometimes, from that
of erythrocyles or non-granolsr myeloid elements,

- (91 Capillary system, including venons sinusoid in the bone MATTowW, aAre,
in general, open {ype, and it is not uncommen thst there can be found collapsed
or degenorating arteries,

{B) Ervilrapoiesis, the reverse differentiation from the yellow bone marrow
into blood cells under slarved conditions,

14 —

T [T aviour rnd the Differentiation of
jhﬁlmig'n’;:tﬂw and Certain Other Calls,

s (i Under Inanition or malnutrition, ithe fatty tissue in the bone marTrow
decreases in amount, however, it does not dissolve away, Whue.t.he fat drl:::;.»
transforms into = nitrophilic or polychromatic clondy substance (“fzt monera 3
in which arise de s soveral scores of mesenchymatous hamnc:.rtnbl_asts. w hich
show, further, iransitions into bazgphilic normoblasts and then into ortho-

'

chromatic normoblazis, ‘
{11} Avian orthozhromatic normohlasts with somewhat grnnuinnjrt.:cl natur e
maturates osually into o nucleated ervthrocyre, However, muammalizn nor-
moblast iz, in goneral, several times larger In volume than the arythrocyte,
5o that one norinoblast gives rise to several or more of non-nucleated lslpherz
T erythrocvies, During the maluration of normoblast, th_e. nucleus swe sfa.u
L diffuzes into the evtoplesm znd transforms into acidophilic 1-:5.10111151‘“. rom
which emerme spoatanooasly several erythrocyies by shadding” (=t periphery}
‘and by sporalation (at inlerior parl) af the cytoplosm, .
. (123 A characieristic ozl seryihromyslocye” found in the depleted bone

i k2 marrosr of cocks undar prolonged starvation, The cell resembles the promyelocyie

These elements may be
the myecloid

bul it contain 1-3 spherocyles or ils primerdium,
considered as a transitionat form of the reverse differentintion from
& clement into ervihrooyies uader starved condition, —
{13} Mot only the vellow hone marrow but also the maerrow clemen S. k) _u

reverse differentiation lato normoblasts, eosinophilic granulocyte or directly

into ez vihirosyles,

i T e o Wie bl
: 1. A New theoryon Erythiopeiesiz in the Digeastive | ract, .]..]1_111':',. hio i
Journal {in Jeprnese) (Rippoa Iisinpd), ne, 1534, DP. IUu-lﬂLi} - y
\ Il On the Blind Spots of the Intramedullary Haeamatopoietic mcrryT;
E‘l- on Wy Opinion us to Erythropoiesis is the Digestive Tract, (in Iapmj_ese} e
Sapoigaka (The Svnthetic medicine) val, 12, no, 4, pp. 280-300, 1635,
rD] Differentiation from the Erythrocytes into Germ Cells and Gonad's
I qt B " - .
Vi Elements in Yertebrates and Invertebrates, and Reversible Dif
A

ferentiation between ihe Erythrocytes and the Germ Cells

| Studies on the Refationship Betwean the Histogenssis of tfl're Gomd:}
and ttha Dif ferantiation of the Blood Cells in the Chick Emh.ryus_ (in E:gl::- >
L with 63 microphotographs, Okajimss TFolia Anatomica Japonica Bd, 24, He
: pp. 14O-18G, 1032,
Stmmary
¢17 I this paper the origin of the so-called primordial germ cell and the
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hiztogenssis of the goned in chick embrye are described with special referonce
to the differentiation of erythrocytes.
(2} Erythrocytes in the gonad of chick embryos show Eransitional nhazes
into several kinds of formed elemsnts of the gonad, such as amall lympheid
cell, “fat-laden cell”, fibroblast ar connective tissuc cell, eosinophilic gran-
ulocyle and mescnchymal cell-B, according to the cellular environment, whore
the erythrocytes are locallzed or remain stagnant,
{3) The differentizl potencies of ervthrocvte woere recognized by rosults
of the following experiments, viz. (i) blood cell culture, LY gonad jmplanta.
tion and (iil) experimental wounds and their healing in the testis of newly
hatched chickens,
(1) Cenad primordium in early embryonal stage directly contacts with
erythrocytes contained in the subeardinal vein and revehent vein, and some of
these erylliocytes adhere to the gonad and show transitional phases intg gonadal
elements,
(%) The so-called primordial germ cells with very low mitotic indes value
show no rellable evidence of genstic contineity wilh odgonia or spermatogoniag
on the contrary, they arize. most probably, from the incorporabion «fuslony
with many «f the medenchymal elecwnti of e mormuntal epitheliam inofiia,
and fromi the germinal epithelial cells showing  transitions from the
erythrocytes,
(G} There are three different modes, through which the sex-cord may be
formed, The first is from the germinal epitheliom-cell which is & derivative
from the blood layer (ufter 3-0 day of incubation), In this caze thers can be
fmllnl:i no evidence of local intensive proliferation of the epithelinl elements,
on the contrary, migration and differentiation of erythrocytes can be clearly
demonstrable,  The second mode i5 formastion from the condensation and
differentlation of erythrocytes migrated into the Interstices of the gonad, The
third mode iz the transfonmation and rearrangement of mesonephric elements,
(73 Asvmmetrical development of the embryonic ganad in the female chick
is due to the lack of the first and second modes of sex-cord formation of the
right ovary,  The right ovary, consequently retrogross by hatching time
according to the degoneration of the right mesoncphros, '
(#) There is no ovidence that the afgonia sitnated In the ovigerous layer
of the left ovary are produced by mitatic proliferation of their own find
Their characteristic nuclear featyres resembling the prophaze of mitosis a;-c
not true mitotic figures,

(0} The zo-calld “cluster of fat-ladun cells"shows transitional phases from
cluster of erythirocytes Lhat have migrated into the interstices of the medullar

The Crlgln, Hshavlioue and the Differentintion of
Hleod Corpuscles and Certaln Other Calla,

Tegion,

{10) Distended medullary cords are derived ifrom the degeneration of the
medullary cords and “cluster of fat-laden ells®,

{117 Rete cords are trapsitional portions from the mesonephric tizsues into

the gonad,

[I. Qn tha Differantiation and De-dif ferantiation from the Erythrecytes info
Owvarian Elermants, and on tha Re-differentlation fram Yelk material into Er-
ythrooytes in Chickons and Rabbits  (in English with 38 microphotographs),
Research Bull, Facult. Apgric, Gifu Univ, no, 2, pp. 123-145, 1033,

Surmmary

{1} Obzervations concerning the follicle growth and the yollk formation in
the ovaries of chick, hen and rabhit are presented here, Emphasis has been
placed on the following accounts that have not vet been described, or have
been misinterpreted; (1) ervthrocvtes differentlate into ovarian eléments which
then de.differentiate into volk material, (i) ervthrocytes In blood island of
chick cmbryo arize spantanesusly as a reaultant of the re-differentiation of
volft spherzz, 01 the growth of ovacy of ovarian Jollicie is aoc due, sxclusively,
to the mitotic proliferation of the pre-aﬂsbed ovarian elements a3 has heen
penerally accepted,

(2} Vascular systems of the growing and mature follicle-walls in laying
hens showed the following characteriziics; (i) strikingly disproportional devel-
opment of venous system to arterial system, (ii) blood stream of venous syatem
shows significantly thoe sign of physiological stagnation or stoppage, and the
blood celiz Inoludsd in it often show physiological stagnation or stoppage, and
the blood cells included in it often show Lransition into volk material through
Iymphoid or mesenchymal stage-(iii) open type vascular ayatem can be sesn,
commonly, and the oxtravascular erythrooytes also show transitions into yolk
material,

{3) Owvum and primary follicles in chick and rabbit show transitions from
an aggregated and fused masz of lymphoid or mesenchymal elements which
further show transitlons from erythrocytlos,

{1} Thres possible modes of follicle growth in chickens and hens are
recognized. First, the fusion of small follicles inte one, Second, dz-diffzrentiation
from clements of the follicle-wall, (including blood eells, wveszel-wall, con-
nective tissue cells and granuloza cells etc.) Into yolk materlals, Third, volk
formation from blood and hlood cells poured directly into follicular cavity through
the apen end of cappilary, but this mode iz rather less imiportant than the
former two modes,
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(3} The mode of growth of the ovarlan follicle in adull rabbits 1= the
smpme, in essential poinls, as that of hens.  But the differential provess of
erythrocytes In Lhe rahhit differs fromy that of ihe hea,  In chick and hen an
erylhrocytes difforentiule, at firat, into a simall lymphoid clements and then
it transform further, inte all kinds of ovarian elements, and al last, into
yolk materizl, While a non-nucleated erythrocyie of rabhil dos: not transiorm
directly into a small Iymphoid elemont but.it transforms Lthroogh “Lhe TARC
phenomenon of erythrocyiez”, That is to say, several mumbers of erythrocytes
come topether and fus? into a homogencous, eosinophillic, monerz-like subst.
ance, In Lhis mass, then, appear several vacuoles, Accompanying the decreaso
in cosinophillic staining capacity of the mass, these vacuoles acguire hasophilic
slaining capacity and at last they become Iymphoid or mesenchymal elements,
Subsequant behavicur of these lymphoid elements in rabbit's ovary iz Lthe same
as that of hen,

) Mitolic figurez of the ovarian elemants in chick, hen and rabbit are
8o extromely rare that the mitetic proliferation of ovarian elements can not he
considered as a main factor of the vxtraordinarily rapid growth of the ovary
and its follicular elements, On the contrary, thore are sufficient evidences that
the gvarian follicle may grow at the cost of all kinds of the ovarian elements
derived from ervilirocytos,

(70 Evvihrosvies in blood island of chiclk cmbryo newly arlse from volk
mizteris] throagh the re-differentintion progess, the second coacervation of the
volk material, but neither by means of mitosis nos amitosis,  Consequently,
the possibility of the reversal differentintion betwesn erythrocyte and volk-
sphere con be concluded.

(#) The origin and the fate of erythrocytes in the ovary were discussed.

Relation betwsan the Vas deferans and ths Sparmatogensnesis in the

Insects {in Japanese with English rézumé, % micropholographe, Cooperation

with T, Hosono) Hesearch Bull  Facult Agric.  Gifu Univ, no, 3. pp, 215-
210, -1,

Bummary
Studies wers carcled out on the formation of the sperm bondles in the vas
deferens of silk worm and grass hopper, The results may bhe summarieed az
follows;
{1} Vas delerens gets its growth by transformation from fat tizssue, blood
cells ‘and degenerating trachea adhering on the peripheral part of vas deferons,

While there can hardly he seen the evidence of mitotic proliferation of the
elements of vaz deferens,
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i iph faviour and the Differentiation of
1“3%“’3&;—??15;1& and Certain Other Cells,

{2} There was found the followlng series of the iransitions from the
eplthelial cells of vas deferens into the sperm bundles; enlergement and elonga-
tion of the epithelial cellspolychromatic granules or homagenem.l.s .auhstance—r
sperny bundles,  On the other hand, there can also be seen tmnmtmnsdtrzm a
spermatoroa-like cell-mazs Involved in the vas deferens into sperm Lﬂlfl k]h. .

(37 The sperm bundles are already found in the vas duferenrs of =il w.mrﬁ.rir
at 5th instar stage, at Lhat stage the sperm bundies in the testis show o :;gn
of going down into the lumen of ves deferens. T'he evidence ol dnic&u;u ng
features of ihe testicular sperm bundle into the vas deferens could not oL
even at pupal or adult stage of the insects observed,  Themefors, wo ::nr:l:u.:rt
eseape from the conclusion that the formation of sperm hundle ._:;an ocour :l “:;
thie vas deferens, indepopdently of testis, ihough it is possibly influenced by

induction of testis,

& ting Dif-
IV, Relation batween the Origin of the Owwm al:l»d the D:srrgar:eﬂ; hftwr_
ferantiation of tha Bleed Cells in the Amphibiadin Englizh wlm.z_g ;111“ 1355 4
aphs) Research Bull, Faeoit, Agric, Gifu Univ, no. 7, PR 23-211,

Summary
T the ovary y 7 141 A0
The origin of (ool zad folliele-growih in the overy of from r_hm:u'_t fo
ica (3.3 was investigeted on the ordinary sectioned mzterials stained with IL
] =

- i i i follows:
The results obtained are described, in brief, os [ollows:

{1} The so-called primordial gorm cell laving in the inner surfaco of mesone-
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*fphms of froy's larvan at 6 days after hatching, showed the following transition
from erythrocyies: eryvthreooytes-rsmmH lymphold elements—mesenchyme cells-»
fusion of them- ryoung primordial germ cell, The gutlice of primordisl erm
cell Is, at first, mot clear, but afterward it becomes a typicsl one,

(2} It iz clear that tho ovarian surface of adult frog is generally drained
with shbundant blood, And it can often be obeerved that the blood cells pouting
Into a trizngle or wedge-shaped ares aurrounded by ovarian theca and eduea of
twa follicles, That area_{vennua sinusoid) Is composed of the elements showing
the following transition from erythrocytes: eryrocytessmall Iymphoid elements

» mesenchyme cells. Ttis of great importance that these mesenchymatous
elements show a clear trasitional phases inte O&gonia througl: the fosion of
them, And there con be found no reliable ovidence of mitotic prolifortion of
the Ofgonia, or of the continuity of definitive Ofgonia from primordial peEnm
cell, It is very nuestionsble, rather it may almost bo impozaible, that the
Odgonia can Le traced so far beck to the early embryonic stages, From Lhe
above-stated facle, 1 can not eseape from the following interpretation that the
definitive Odgonia’ arizes, rather, e wown and in sitwe, from the derivatives
of erythrocytes (small lymphocytoid clements and mesechyme cells) by means
of their fusionand degenceoting difforontintion. Dut it is higly improbahle that
the Qégonia i3 0 progeay of primorcial germ cell,

{3) A certain {nvestigator (Stirk’53) has interpreted the small lymphocytoid
slements with pyenotic nuclet in tle wrodel's ovary, as a degoenerating germ
celle, But, so far as the present material is concerned the Iymphoid clements
in the ovary, especlally in germinal epithelium, is only a first step of differential
phase from ervthrocyte into mesenchyme coltl,

Johnston ('51) has stated the resemblance botween the primary germ cetl and
the primary blood cell in teleost, but she has discriminate the biood celi from
primary germ cell by relative size of nuclens, However, it ia the common fact
that the size or volume of nucleis is by no means constant through the all life
eycle of a cell, Thus it shoud be emphasized that we must catch 3 morphological
feature of ovarian elemoents as a phase of a dynamic process (differentiation),

(4) The modes of growth and yoik-accomulation of the growing follicle of
the frog can be divided into the following three groups as I (48, 32 "33} have
already weported on Lhe follicle-growth of hen and rabhit, {1} The wolk-
formation through the degenration of the wall of bload vessel and thoe blood cells
contalned within the vessel,  Gradeinski (70, Uiy, "3 has carrvied out’ the
extenzive studics on the yolk-formation in hen and turtle, Lut he has not stated
nn"t.hu relationship botween the yolk-fornation and the blaod cill-depenaration,
til) The follicle growths by the fusion of adjacent one or more of follicles by
A dizzolution of follicular wall (iil) The yolk-formation through the con-
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vertment of follicular epithelivm lnto yolksubstance,  And the cpithelial cells
{conmective tizsue cells)  are continuously replenizhed with the transformation
from erythrocytes brought there, It can also be illustrated that the ercthrocyles
aro pouting, directly, into the voung follicle throngh the open end of capillaries,
At thers they are degenerated, and then they arve converted into volk material,
(3) The sp-called nuclews or germinal vesicle in the Oégonia or the youngest
follicle, in meneral, can bo seen as a lght staining and a lobulated one at £irst,
This characteristle feature of nuclens 15 due to the fusion of mesenchymoe celis,
5o thoen it bocomes gradually to an ovoid or potato-shepe with relatively smooth
outline., However, sccording to the growih of follicle and with sccumulation of
yolk materizl the outling of nuclsus becomes more and more obscure, and shows
no definite border linea to the peripheral cytoplasm. And the sucleus of large
folllcle contains handly true basochromatin substsnce, On the conlrary, it

inciudes a lorge number of acidephilic or palyehromatic granules,

Some worker (Duryee '30) has described the existence of the so-called “la-
teral loop chromosomoe™ in the living ovum of amphibfa, DBut on the present
material and method, Icould not consider such a substance a3 true chromusomes
as has been believed by Duryee, From the above described facts, it is in very
question that the germinal vesicle of frog ovam is s typical nucleus homologous
with that of ordinary cuoll,

t is an imgoctont Fact that the melanip plensat feenlized ia the
surface laver of growing follicle or in the other site show transition from the
follicle cell derived from erythrocyte, and then it shows, further transitlons
into volk material, though I have not vet analysed its chemical mechanism

(73 Therefore, it Is concluded that the present investigetion does not
support the germ-plesm theory of Weismann, hut agress with Waldyer's view

who clalms the somatic orlgin of germ ceil,

V. Raiation betwesn the Origln of the so-called Primordial Garm Cail and
Diffarentiation of Blood Calls inthe Chick Embryes(in Japanese ) Kagaku (The
Selenced vol, 18 no, 3. pp, 130-131, 1948,

Vi, Histogenesiz of Gonads and Differentiation of Bloed Cells in Chick
Embryos (in Japanese) Tikusan no Kenkyu (Studies on Zootechny) vol, 2, no.
7, PR S06-200, 1048,

VIl Relation betwean the Fermation of Spermatogonia and the Dif ferentiat-
ion of Fat body derived from Blsed Celis in tho Silk Worm and Grasshoppar, Xth
Annuel Meseting of Japanese Zoologicel Association, 1053 (at Kyoto Univ.);
Kagaku (Science, Iwanaml) vol, 24, no, 7, pp. 369-370, 1954,

Vill. A Mew Theory regarding Heradity, Blood Cells and Cerm Cells _(in
Japanese), Academiz (Nippon Gakujvutsusinps), no, 25 pp. 14-19, 1957,
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(E]DiHerentiation from Erythrocytes into Various Kind of Somatic
- Cells,and Reversible Differentiation batween
The Erythrocytes and Somatic Cells

" ;
. Relation betwsen the Formatlon of Muscle. Fiber and tha Dif ferantiation

of Blood Cells in the Amphibia i
n Larvas {in Japane I i
{The Medicine and Biologyy wvol. 16, no 2 e bl

2, pp, 74-78, 1030,
. Relation between tha Formation of Pigment Call and the Dif ferantiation

of Blood Cells in Amphibian Larvas, {in Japanese with Englsh ré &)
FIme),

Kaibogeku Zazsi (Acts Anatomica Nipponica) vol. 25, no 1 Py, 33-38, 1950

Sumimary

(1} In many cases, the plgment cells locallzed along the blopd v

espicially on the branching point of the -,

\:Essﬁlﬁ Hi mdpﬂle 5 tﬂﬂ and 1
1 12 SIl{IW

very EIUE‘E conneclion with the hlood L"ﬂ”s wariler &{L out Df the \'Emls

x

62 -'l_n the cytoplasm of the wandered.out blood cells, at fisst, &

of yollowish granules amd those granoles, ithen. increase in numbe : ?&ar B
of darkness and at last transform into melsnin avnndes. This erﬂ: |-1_1 dagree
later in the nucleus.  The fuse of pigment celis in Iuac]:: uf;e;w[; T
common event in tadpole; the most

] Wl Melanin gronules often mabke their appesmnee in P
epithelial cells and then they connect with the S pll,;m:“t-us, Lo
Hr::rwrf pigment cells, generally, have no nuclel, o that lhmeEr_-an !L. '«“—II: ot
mitotic figures of them, £ Seen no

4} The i i
melanin granules often appear in the muscle, epithelivm, menipns

nerve celis and i i
i o l:zn::lel;:::; :I;L::“l:jake their appearance in erythrocytes which
" ‘:i:,l‘.ll '::;; walls of ;:rh}'.sin!a;;ir:allr blocked-vessols become distended and then
. ; ppears, 5o that the blond cells included in it are scattered into
TlLIEI'lL‘IL':I]!'IP_’ epithetial tiesue apnd o sifa they show every Lransit . 2
Inin the epithelial cells o phoses
(.m There can be seen tnany of the evidences {hat 1the tnacrophs
trophile, eosinophile, connective iissue call and epithelial cell ut;mp ;LEEl e
edly the derivatives of hlqud cells, especiallv of ET}'lthL‘}"t.E!S ‘ilu atl-]:emdmlbt:
author helieves, that the ervthrocyies ame very immature ce]-!q.‘w'tl it
developmental potentislities and §i may he regarded as o gl o
fundamental elements of the varions kinds of cells in tadpale U TR
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111, Relation betwsen the Histogenesis of the Welffian Body and the Dif-

farentiation of Blood Cells in the Chick Embryos,(in English with 6 micropha-

‘tagraphs],
" Okajimas Folia Anatomica Japonica, Band 23, Heft 6 pp. AR Th

Summary

Siudies on the histogenesis of Wollfian budy and the difierentiation af
erythrocytes in chick embryos have been carried out, The resulis ubtained in
these studics wiay he summarized as {ollows: —

{1y Erythrocyles in the Wolffian body in chick embryo show transzitional
phases inlo the several soris of clemets of Wolffien body, such &5 small Iymphoid
cell, the cell resembling fat-leden cell, fibroblast or conmective tissue cell,
ensinophilic granulocyte and mesenchymal cell,

(2} The primordium of glomeruli begins itz dovelopment by condensation
of erythrocyles, but thereafter the erythrocytes included in that anlage gradually
decreass In number, on the contrary, the small lymplioid cells incresse in numher
and there con he sesn transitional forms between these two elements

{3} The development of VWolffian iubales boeging, at first, by condensation
of the so-called nephrogenous lissue cells, but then they are formed from
condensed mass of erylhrocytes by medns of the differentiation of srvihrocyies,
and formation of lumen in the center of the mass and fusing topether with
these masses, Lhus the cord like tubule may be formed,

(v Formaiion of Wolffian tubules of chick embryos does nol cease oo the
10 to 11 days of incubaticn, but continues to the later embryonic stage.

{5 The mitotlc indices in glomerull, Wolffian tuhuies and intertubular
1egion are so small in value that mitosis can hardly be considered as a chief
factor of vast incresse of cells in these lizsues, on the contrary, Lhere are many
ovidences that the leading factor of increasing in number of cells In developing
mosonephros. rests on the bazis of the migration, and differcntiation of ery-
throcytes into the fixed clements of Wolffizn bedy,

{61 The experimental results show that the erythrecytes aciually differ-
entiate lnto small lymiphoid cells in Wolifian bodies which were transplanted
into chorio-allantolc cavity or recoived certain trestment

IV, Reversibla Differentiation betwean the Hapatic Cefls and the Biood
Calls undar tha Wall-fed or the Starved Cenditions, (in Japanese w.ilh English
résume 13 microphotogeaphs), Research Bull, Facult, Agrie, Gifu Uaiv, no, 5.
Pp. 203-214. 1000,
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Summary

The behaviour of the hepatic cells during the growth or the de-growth of
liver in mammals (rabbits, goats, cats, and dogs), birds {chickens} and amphibia
ifrogs} under well-fed or starved conditions were studied hy means of comparative
examination of serial sections (H, E, stsining) of normal and Lreated livers

{intravenous injoction of colloidal carbon) ,Th.u rasult abtained can be summarized
ag follows:—

(13 The surface of the venous sinusoid of the [iver is, if any, not invarisbly
covered with endothelial cells, So that hepstic cell uften contacts directly with
erythrocytes, Therefore, it can bo said that the capillary system of liver is
rather an open Lype,

{Z) 1t was found in the venous sinusold that the orythrocyles under the
well fed conditions show transitions into hepatic cells, The differential process
in the bird is as follows: erythrocyte — small ymphocyiesendothelial cell or
Kupfter cell-»young hepatle cell shepatic cell, while, in manumais, aggregated
inass compossd of several or more of erythrocyles-ran eosinophilie fused mass
of erylhrocyies (monvra-like sulstanesy, but it then acquites polvchromatic
stafaing ability >small Lrmphetd auclel, mely 4r peivmornh anclel or Mo so-salled
macroTiage  hemopiioge) phagocytosed the erylhoocytes, arize spontancously in
the mass—+transform inte voung hoepatic cell or cells agcording to the size of the
mass—+hepatic cell or hepatic colls,

(3} The blood cell-cords localized In the interstices of the hepsiic cords
oftén show transitions into hepatic cords through the samo way a5 deseribed
above, SHuch differentiation of erythrocyies may start, most probably, by the
rhysivlogical stagnation or stoppage of the blood current within the wenous
sinuznid, Evidences favouring Lhe view also were obisined by, 1} exporimental
mmsulls of intravenous injection of colloidal carbon, i) cell cultuse of hopatic
cells mixed with erythrocytes, and by iii) centripetal pattern of hepatic cords
toward the central vein,

(4) The large syncytisl magrophage seems to be a reaction type of the blood
cells Lo the ireltstive foreign substance (carbon ete.), and the macrephsge storing
carbon parlicles does not shew normal differentiation into hupatic cell, Thus,
after their degeneration, the released carbon rarticles aggregate together with
others znd become larger mass, and they temain in the hepatic parenchyme =%
long as four months or mens

(i) There can hardly be seen the typical mitotic figure of hepatic colls in
the postnatal normal liver, And the evidence favouring the orthodox view that the
growth of liver is due mainly to ) increase in size of individual hepstic coll,
or ii} increase in relative volume of interstitizl tissue of llver has not confirmed,

The Origin, Dolbavienr and the DHfferentistlon of
Hlood Corpuscies and Certain Other Calls,

(5) It is a generally accepted opindon that the erythrocytes in the liver are
often phagocytosed by hemophsge (or macrophage), however, it may not be a
true phagocytosis, but is only an intermediste differential stage from a fused
blood eell-mass into hepatic cell or hepstic cells,

(V) Melanin-like pigment resembling the so-called cerrold substance was
often found in the liver elements of animals ohserved, eapecially in the frog,
Such pigment-formation may be closely relsted hoth to the depenaration and
re-differentiation of erythrocytes,

£} Under the starved or under-fed conditions the liver decreases in size
owing, in parts, lo the degensration and atrophy of the cells, and in the other
parts te the decreass in number of blood cells which are, in my view, the ground
substance of hepatic cell-formation, And under the starved conditions the hopatic
colls show the following erder of reverse transitions into ervthrocytes: in ma-
mmals, increazé in polychromatic staining capecity of cytoplasm of hepatic call
—normablazt-like cell sseveral or more of non-nucleated erythrooytes through
budding and sporulation-like process; (in birds snd amphibia) elongation of cell
—spindie coll-rnucleated eryvthrocyte,

1) The view that the bile is secroted from homatie colls is not valid, The
restdt of precend stidles shows thar the bile may Ye dorfvad Train <he Jepnere raterd
hepatic cells jtseif,

(1) The zo-called “erythropoiesis in tho embryonic liver"ls, most probakly,
a misinterpretation of the “differentiation from erythrocytes into hepatic cell

(my view)" At the most early stsge of liver formation in frog embryo, the
hepatic cells arise undouhtedly from volk spheres through messnchymal stage,

(11} The possibility of teversible differentistion between orythrocytoes and
- cellular elements of the liver was discussed,

V. Relation tetween tha Histomonesis  and the Differentiating  Capacity
of Yalk-Spheros in the Amphibian Embtyos and Tadpoles —Re_examination
of the Cerm-layer theary -—{Coaperation with T, Hosono). (in Japaneses with
English résumé, 21 wiicrophotographs), Resesrch Bull Facult, Agric. Gifu Univ,

f.m_ G, pp, 209-249, 1936

Summary

Studies were carried on the relations between the histomenesiz and the diffe-
rentiating capacity of yolk-spheres of develuping eges in Amphibis, Bujfo
lgariz, Runa jepopica G, and RBhacophorus reinwerdti by means of ordinal
sections and some of histochemical techniques, The results obtalned may be
ummarized as follows:
(13 O, B, Lepeshinskaya ("38) alrendy has found the new formation of ery-




