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PART VI

CHAP.I, What is “Bio-dialectic™?

‘1] The wavy and spiral tendency of life phenomena

Tt was fifly years ago that I noticed and set about te study the peri-

odicity-waveness or rhythm-asymmetry, reversibility, and repetition of forms,
structurs, phenomena or functions, and movement which can be widely scen
in all Hving things including human heings, and since then 1 have been study=
ing the facts and theory of the spiral form or spiral movement of organisms. As
{or the particulars,such as the motive for which 1 began to study this
matter, the details in which 1 have collected the matcrials  on it and
studied it, and the tesults which | have obtained from my studies on it 1
should complete “CHISHIMA'S REVOLU-
TIONAL THEORY-ON THE BIOLOGICAL & MEDICAL SCIENCEST, vol.
7. 1872,

It is a matter ol course

like wvou Lo see my works

that the seven shove-mentioned principles of this
author which may get down to the prass rools of bLiclogical sciences should
pusentially belong to the categery of “Lio-diglectic™. And alse it is natural
that the complete works of this auther in ten volumes, about over thousand
pages. ~CHISHIMA'S REVOLUTIONAL THEORY ON THE ORTHODOX
BIOLOGICAL & MEDICAL SCIENCES, should be consiztently written
on “bio-dislectic” or bio-dialectical methodology.

‘Therefore, the reason this auther advances & new Lheory apainst the orthe=
dox hiolugical and medical sciences is that this author believes firmly that
both to  the

thinking or seientilic methodology.

the thegry corresponds facts and to this philosephical

A

THE EIGHTH PRINCIPLE ; "BIO-DIALECTIC”

(2) The Wave-spira

| tendency of life phenumena-“Eln-dia'lectit:"

There are many [acts that show "the waveness and spirality of life phenos

mena” of which this author gives @ detailed account in the seventh volume of

his enmplete wuorks, and then those [acts may prove biologically that spirality
he asymmetry and periodicity or pepetition  of

is inevitably revealed when t
of life change dynamically.

the forms, phenomena of [unctions, and muysmenl
It is “bio-dialectic” that tries to represent such life phenomena philsephi-
cally,
“lio-dialetic™ iz a mew dialectic that tries to cuhlimate, or sufhehen ideas
and dinlectical materialism which are opposed to cach other,
both mind

may he of great wse in sublimating, or auffichen vitalism or teleology

listic dialetic
and then to wnify and body in @ body. And alse “hic-diale-
ctic”
and mechanism, spiritualism and materialism, and Oricutalism and Oecidental-
ism, or Oriental medicine and Oecidental medicing, which have been opposed

to each other in their views of life.
(8 True philosophy and the orthdox biclogical scientists

It iz reprectisble thet there are very few scicntists in the domain of the
orthodox biclogy who have, or try to have, true philosophy or true scientific
methodology.

Leonardo da Vinei [1452—1519) says, “[le who is a slave to praetice with-
out theary is just like @ pilat whe tries to sicer a ship without a chart and
a compass, and then le canmot tell where he should ge. Therefare, practice
shoud he built on true theory.” This may be a stern warning to the scientists
who have no true philosephy of no true way of looking at things, and then are
&pt to make a big mistake.

Or.K_Hashida and De.T.'Ferads, whe ave the prominent scientists in Japan,
say with one voice, “There are very few scientists in Japan whe heve troe
philosophy,” Looking out ever the world of moedern sciencc, thiz may he Lrue
not only of Japanese scientists but also of foreign scicntists,

And also considering the trend of medern science widely, it seems that meny

of the natural scientists in hiology, medical science, end other big-seiences A5
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well as i physics angd chemistry, eonclyde that rhilasopliy s of no use far

seience, and then they adhere 1o formal logic that is statie, immoval, apd
analvtic, whithep they do s consciously ar unconscious]y. Anyway, formal lngic
Feems to be the only met hodology that they can hold o belive fivmly,

Some of the scientists i the Communis: warld ahide by dialectieal material=
ism, whila recently many of the natural seientisis in the Soviet Unign also seam
tnapproach a sortof formal logic thar is amalviie and mechanistic,

What is science? It Boes without saying that science iz essentially to pg-
Heet faers through ahservations and experiments, 1o arrange them, to explajy

and systematize thep on true logic, apd finally to [ead them to
{41 Creativeness and scientists

Srientists should nog be only workers, but they should be ereative research-
ers,

And then they should be correct and logical in their thinking ;otherwjse they
are liable to give 4 fact g bwist, snd somotimes they are liahle Ly et
Up a theory against the facts. 5o it s improtant that in order Lo see the real
aspeets of things, we should wear colorless and transparent spectacles, ur we
should try to see thivgs with the eve of the spivit and with the cyes of phily-
sophers’ or poets. For, when we lonk at it throsgh coloped spectacles, (he
samie thing appears ze another quite different from it

Thevefore, this author (higks that scisntists should not ha only technicgl

workers, but they should he ereative reserchers who have trye philosophy and
excellent insight

(51 Information and scientists

Today, a vast numher of scisntifje Papers are published in the wurld every
Year. Even the papers on biological and wedival sciences that are published
every day are vast in numbier,

And some of thoge papers are eontradictory ta, and npposed to, vach other
Therefore, it is ope of the muost important problems for mudern scientists
that they unify and systematize those papers through the trye spectacies of
sCience, or through true methodology, As matters now stand, some data are

correctly explained, come are incorroctly explained, plenty of information is

& seienlific |y,

s;cnttpred without being onified and svstematized, and, as a result, the worl
of knowledge is getting more and more confosed. - |
This author insists that it is one of the [most important duties with whic
mudern scicatists should be charged that they try te eriticize, 3e]cct.'and u-n
fy the results which many scientists have ohtainad from their years' studie
with much difficulty through their correct spectacles. or through true methads

logy. and then they try to make the hest of them for the welfare and healt

of mankind.

{6  The standard of scientific judgement; the necessity
of philosephy

Which is better for scientific judgement. the orthodax theary or Chishima®
new, revoltional theory? Whatis the eriterion, the ave of the spirit, that can
tell which of the two is ncarer to the facts?

The standard of scientifie judgement - the standard of judging whether 4
principle or a law is correct or not -is always dependent |.|J'u::n~ '.'.rhluthe-r ths
principle or the law corresponds completely to the facts or net. For, in science

the fact is first, and the explanation the =ccond, _ T
Of course in order that we may see if the above-mentioned principles

i with
* this author are correct, it is the surest method (hat they are compared

the facts one by one carefully. But it is, 45 a matter of fact, extremely diffi-
eult that all people re-examine a theory, comparing it with the facts. |

S50 we are obliged to judge whether the theory is correcl or not W{thnul
re-examining it and without comparing it with the facts. In this case; if we
have only true thinking or true seientific methodalogy, we shall not he throw

inte confusion, but we shall be able to judge exactly whather the theory is

correct ar net. _—
' 5
Therefore, it is necessary that we should know ani understand what i

truest methodology in science.



*7) A comparison between formal legic and "bio-dialctic®
‘wave and spiral tendency of life)

A comparison between formal logie and “Lio-dialectic

the seientists in the

this authar.
Tab. 8- 1

Comparison between Formal Logic and "Bio-dialectic”

" will he given in the

following comparative Lable, The former has been firmly helieved by many of

free  countries, while the latter is newly advanced hy

Bic-dialectic
— Criterion of new hialogy &

medicine

Fermal Logic k
— Criterion of orthodox hiology &

medicine —

i1l Dynamie, fluidic, ... :

chunge with the passage of time. —

the vicissitudes of all things,

12i Importance of an intermediate
! pertion or boundary area

An intermediate portion between A Mg

‘and H or between black and white, is
thnughl much of, while the principle of
|exrhlde=l middle is considered incorrect,
— the problem incloded in the bound:

sphere, or Grenzgebit!G)is the most
important,

I3 Contradiction or Antagonism
| gpposition;

All things involve contradiction

¢r antagonism, and it iz the driving
 Tade of progress and change. And all

Ithmgs repedl the following process:

| i ithesi
thesis—antithesis—synthesis .

All things move, develop, and

11} Statie, fixed,...

[2] The principle of exeluded

Things are sharply divided inte
(A or B, and an intermediate protien
ii'leht'v{*n&tl:l A and B ois excluded as a

general rule,

131 The principle of identity or the
principle of contradiction:

Ais A, and then A is not non-A.
Therefore, any econtradiction or tran
sitions from A to B are nol allowad

a5 a rule.

(4] GConversien from guantity to
quality is theught much of:
Change in guality is cansed by

the secumulation of quantity.

{5} Unification of idealistic dialeclic
# dialectical materialism:

Hegel laid emphasiz on spirit than
matter, while I'-'ia.r_x & Engels em-
phasized more of matter, but this
author thinks st hath spirit and
matter are indivisibly unilied in &
body, (The first to the fifth item
described shove are the main points

of the swealled “dAialectic”. )

(6] Matter & energy, mind & body
are indivisible:

In "lLio-dialectic] matier & encrgy,

(New thesisi- *anlilhusis—*s;-nlhesis]

\mind & body are indivisibly unified
in a body.

(4) Conversien from quantity lo

quality is not thought much of.

i5) Non-dialectic:
Neither of the two dialectics is

allowed,

(6) The understanding of the relstion-
ships hetween mind and hady is im-
perfect:

Any of such sciences as physics,

| chemistry, biology, medicine, and agri-

|

;| ; .
l This expresses the fact that it is | culture, which assume mainly formal
|

| necessary that tdealistic dislectic and
| dialectica] materialism should he sub-
.]1m.at|=:E developed, and wnified in @
new dislectic themselves.

Therefore, “hivdialectic” may he
Lealled the truest view of life phene-
mena, — the unilication of matter &

| mind.

logie as methodology, is materialist:
ic and mechanistic; so any of them is
lacking in the wnderstanding of the in-
| divisibility ‘of mind Cenergy)iand body

{matter), and then insufficient Lo vn-

Iderstand organism ag 3 whole,

| And also "bio-dislectic” may be call-
|

erd “vital-mechanism™ that tries to
junify vitalism and mechanisn.

Maoreover, it is ccrtain that the
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third medicine will appear in the fy.
ture that harmenizes Oecidental medi-
cine with Oriental one, 35 Lrie medj-

cal science,

It is essential to correet judgement
that things should be, asa whole, logked
at synthetically through the eyu.

The whole of a living Lody is not
a simply total sum of part hut more
than a simple toral sum of parts. Namely
the whale newly defuires something
that the part has not yet,
Therefure, the relation hetween
analysis and synthesis is made much
of, — wholeness & synthesis, We
should try to aveid commitling such
a folly like a lab of hlind men feeling

& great elephant,

(8] The A. F.D. Process is made
much of in explaining the genesis
develupment,  and evolution  of
life:

A F. . is the abbreviated waord
designated by me that erpitalized the
three words-Aggregation, Fusion, and
Differentiation,

The process of degeneration, senilj-
Ly, decline, and decay is the reverse

A F.D. process, —

(T} Farsighted total, and synthatict(7)

living body is neglected or made [ittla

of, while only analysis is made much
plasses of wide space and long time. uf,

(8] The A. F. I Process is almost

Near-sighted, partial, and analytje:

lhe wholeness, ap fianzheit, of 3

entirely neglecied,

equally made much of:
A conlinuous view of matter |
and energy is assumad.

The harmony of nature and man,
men and men, “Ki¥ -mind, “Ketsu" —
body and blood, and “Do"— movement —
is thought much of, respectively.
Naturalness is held in esteem, and
netural healing is taken as a remedy
for disease. And then it is thought
that the most essential trestment is
to get rid of wnnaturalness and dis-
harmony.

— continuousness & harmony

[ All i reversible:

It is open to question that the Se
cond law of thermodynamics — the law
of the inerease of entropy—which is
the fundamental law in modern physics
is applied cven to life phenemena
without due consideration. But the
principle of reversibility. is considar-
ed  true.

(Il The times, society, humanity,
and conscience are taken into con
siderativn:

It is a scicstist that makes a
scientific principle, but he is snly a
man, 5o he is naturally influenced by
an era and society which he lives in,

Becavse he is also affected by his

kgl Environment and heredity are |(5) Only heredity is made much of:

Only heredity is made much of,
while environment is made little of,
A discontinuons view of a matter
is assumed.

Unnaturalness is mistaken for na-
turalness, and symptomatic treatment

is taken as a remedy for discase.

I Reversibility is denicd:
The Second law of thermodynamics
is applivd even to life phenomena

without due consideration.

1 The times, society, humanity, and
conscivnce are anly slightly. taken

into consideration.

own scientific attitude that he assum-




es, he is apt to misunderstand a

theary, ot to give il a Lwist.

IS]:UUILT know, discern, and criticize a

Therefore, il is necessary that we !
|
Iionrl?n:'}' that & theery is apl to he !

distorted from the weak points of

! i
human-thinking. And then considering : |
the alove weak points, we should judge |
i

"whether a theory is right or wrong.

12 Life phenomena should be wn- (1} Life phemomena are lishle & Le |
derstocd as a rhylhm and spiral anuerstood as s straight-line  minve

movement. | ment.

In concluding, this author insists

} that truec scientists should be alwavs
modest to the facts, and haughty to

| the autharities, I
| -

Ite the first to the fourth item of the twelve above-mentioned items, dialectic

and formal |egic are comtrasted or compared with each other. Tt iz a2 well-
known fact that dialectical materialism is widelv taken as the only secientific
methodology in the Communist world, while formal logic is assumed in the free
world including Japan, today, Therefore, the dispute on heredity hetween the
United states and the Soviet Union, the East and the West, arised from this
difference between hoth eamps in methodolopy. However, the East and the Weast
which are opposed to cach other are, reversely. commonin respecl that hoth
£amps lake matcrialism and mechanism.

In the sixth to the vwelfth item, “biv-dialectic” is roughly explained. This
author helieves firmly that “bic-dialectic” is the only scientific thinking that
sublimates, or sufbeben, and unifies dialectic and formal logic, materialism and

spiritualism. and then dialectical materialism and idealistic dialectic.

Fig.B8-1. Symholic pattern of bie-lialectic,

Spiral crack appeared on the suface of the hen's egg albumen dried up, T
implicitly suggests that life phenomena, and the evelutional patterns of atoms,

the cosmic world and living beings show the same tendency.
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o The discrimination between animals and plants is impossible in the kingdom
(8) The four types of thinking

As scientific methodelegy, there a.-re, at present, the four types of thinking

of the lower micrborganizsms. The boundary line between living things and
lifeless things is alse vegne. There are transitional phases hetween men and

that is, formal logic, ideslistic dialectic, dialectical materialism, and women, male and female animals. For instance hermaphrodites canbe often

“big-dialectic” advaneed by this auther. seen in the kingdom of the lower animals. The intermediate phase of blood

This acthor will give roughly his opinion of the four types of thinking in corpuscles can be sesn in the process of the differentjation of erythrocytes

the following items. into leucocytes. The cells which seem Lo he at the intermediate stage between

somztic cells and germ cells can he seen very.often

(8} "Criticisny on a formal logical point of view It is regrettable that many of the modern bio-scientists who abide by formal

(T) Blind spots of the scisntists adhering to formal logic logic neglect the speeific character of an grganism that is dynamic, movable

and changeable, and lonk at it statically, immovakly, and unchangezhly as shown
Those who adhere to ¢ formal logical point of .\rim'r are, generally, lizhle i Tab. B~1.
to look at things conclusivery and immovably. In formel legic, the following :
principles are considered essential to it as steted above in Tal B~1, - A {2 A bound-sphere, or Grenzgebiet

(1Y Ais A B iz B — the principle of identity. (111 A is A, A is not . _

non-A  — the principle of contradiction. (1]  Any neutral existence that is

Though the most impartant secret of fife is covered up in the  boundsphere,

many of the medern bio-scientists adhering to formal logic lock entirely for

i Bi t allowed - inei . i
neither A nor i ot dlowed g2 generd] eale: - Hheprinciple of ievelidad the things which can he sharply divided inte A or B, and try to neglect or

ke, - avoid the things whichare difficult to be clearly divided inte A or B, or the
Perhaps; muny: of thie: goople:think:that: this:way of Toaking:at. things- i guite - boundsphere in which things are at a transitional phase or a grey demain.

right, without due consideration. Far they formally think that a man is a man, : Eiieakana . T AL e SR A ORI kR e i Do

A woman is a woman, an erythrocyte is an erythrocyte, not a leucocyte, & germ 3

eell is a germ cell, not & sematic cell. And it is conclusively thought in formal & {3' Modern biological and medical sciences are based mainly on

logic that germ cells such as ova or spermatozoa belong to the strain quite _:F mechanism and materialism

different from, or independent of, the strain of all somatic cells in the body :E'i ':. Many of the modern hiologists whe adhere to formal logic try to explain and

exshpLing g, gella. " E understand not only matter and the body but alse life phenomena through the
Itdeed, this is the fundamental way of thinking in modern biclegy and medical . ,... way of hysical and chemicel analysis only. Dut on the other hand, they are

science, but this author suggests that we should see thal there is the bound- : bl g aiiaks Titike of. spieltiur misd -anl mental energy:

sphoteyut-Lbmegelietyiin. swhichy things s et S woe. Bl shoia Therelore, as matters now stand, it is not expected that good results will

t formi : i -domai - iy ' v e .
Fanstarming: phase from A inty Blor « gneydomain,ur that there are: moany i3 ol he ohtrined in medical trestment becasse a living body in which eriginally mind

" N t ¥ ] a u - T - 4 - : :
things in the natural world especially in' the bislogical world, which cannot (: ' and body should he indivisibly unified in a organism is not correctly understood

be distinctly divided into & or B.

But it seems that many of the modern hio-scientists  consciously  neglect
the bound-sphere in life phenomena  which is vague and neutral or grey, and
they take only the things which can be clearly divided into A or B, as the

ohjret of their studies.
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{10) The unification of the three ways of thinking-

dialectical materialism, idealistic dialectic, and
formal logic

Dialeetical materialism is superior to formal logic. Dialectical materialism

and "hio-dialectic” are common to each other as stated above in the first to
the fourth ftem, (See Tab. 8-1).

D All things change continuously with the passage of time.
—the vicissitude of all things -
£
Especially, an organism iz dynamic and
changeable. In formal logic, things ore lonked at siat ically and immovaby, while
in dialectic they are looked at dynamically and maovably.

All things change continuously,

Therefore, dialectic is right becavse things are looked at dynamically in i,
@) All things involve contradiction or antagonjsm

All things involve contradiction or antagonism and it is the driving force
of progress and development. Therefore, dialectic is right hecause all things
repeal the process, “thesjs rantithesis — synthesis,  and develop, or evolve,

themselves by these means,

@& Conversion from quantity to quality is allowed in dialectic, while
"the principle of excluded middle™ in formal lopic it is denied.

Accumulation of guantity brings about a qualitative change. while it is denied
in the principle of excluded middle, formal logic. Thercfore, dialectic is right
because i1 corresponds entirely to the facts, or to the changes of the natural

phenomena ineleding lile.

(' In dialectic contragicticn or antegonism is regarded as the
driving force of change and development,

As stated above, dialectic is the only philosophy abvocating that all things change

comtinuously  with  the passage of time, repeaiing the following pracess

— thesis—+ antithesis — synthesis. That is to say camtradiction or antagonism

14 -

is the driving force of progress developmient, and evolution. Therefore, it
may he said that natural phenomena and life phenomena can be much betler

explained by dialectic than by [ormal logic.
(5 Difference between dialectic materialism and "bio-dialectic”

Dialectic materislism and “hio-dialectic” are comman Lo each other in the
first to Lhe fourth item &s stated above, {Tab. 8—1) but bLoth are rather
differeat from each other in the following point
- The former explains that metter is prier to energy and mind, and hoth
energy and mind arce atiributed to matter, while the latter explains that

matter and energy, matter and mind are indivisibly unfied in a hody.

@ Hegel's idealistic dialectic is unfavourably eriticized as an
inverted one by Marx & Engels.

It iz true thet Marx & Engels criticized Hegel's idealistic dialectic as an
inverted one in their period-in the 19th century, hut it may he open to question
whether or not their criticizm is guite right in moderm times-especially in the
latter half of the 20th century, Faor, today, seience—eapecially medical seience
and biology—i= in an impasse in methodalogy, industey is prier to man, social
contradiction is increasing in number, and #s for medicine, it is yielding 1o
commercialism, owing to the current of materialistic thought.

Therefore, it is necessary that we should take notice that the time is coming
when dialectical materialism explaing that matter is prior to mind shonld he
convarted into n new dialectic, or “bio-dialectic”, explaining that matter and
mind originally should be indivisibly unified in a body. This new dislectic, or
“hio-dialectic”, corresponds completely to the principle of what is called
“dialectic” explaining that the genesis, development, and evolution of things
are causedl by contradiction or antagonism they invalve in themselves, and then
they repeat the process, “thesis—"antithesis— synthesis 7 If we adhere Lo dia-
lectica! materialism as dogmatically as ever, neglecting this new dialectic, we
shall fall into self-contradiction that we deny dialectic itself because itexplains
that all things change continuously with the passage of time, and theh we shall
neglect the transition of times and the evolution of humzn spirit.

Dislectical materialism may be right in that it is dependent on  dialectic
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lndesd, but it 13 doubtful as to whether it can completcly explain all naturs!
phenomena including life or not.  Far, sinee it is materialistic. dialecti L )
A ke 15 TR R B gt i Honglit smsfe Sepenboat “:]: (8 True religion and true science should be united.
formal logic and with the current of materialistic thought by which industry [eligion and science were hoth created hy man, but somehow they have heen
and seciety are very much affected today, confronted with, or opposed to, each other since the times of ancient Greece,
It seems to be the main current of contemporary thought by which men are Many people think that hoth of them lock like the parallel lines which can ne-
isolated {rom each other, and human life iz made light of, ver intersect with each other forever heecause they are different in ground
Therefore, this author insists that dialectieal materializsm explaining that This way exptess the fact that religion i3 under o bias towards spiritualism,
matter is prior to mind should be inevitably converted into “bio-dialectic” while science is under a hias towards materialism,
explaining that ariginally matter and mind should he indivizibly unified in 2 In other werds, this may he becawse of the polarization of human spirit.
body. There lics a big gap in methodology between an idealist and a materialist,

) ; ; for the former thinks that human spirit which is most highly developed is the
{1'}_ Many of the medern bio-scientists do not try to know and

. . T contre of all things, while the latter thinks that matter which is lifeless is
understand even dizlectical materialism.

the origin of all things. Therefore, it may be said that they both are poles
Many of the modern bio-scientists do not try to know and understand even apart in thinking, or in methodology.
dialectical materialism, so that it may be difficult that this author sdvises The reason they both are poles apart in thinking iz that they both miss or
them to convert formal logic directly ints “hin-dialectic. neglect considering whelly and evelutionally the relation between living things
But it is essential lo modern scientists that they should know and under- and lifeless things, and hetween matter and energy.
stand not only dialectical materialism but alse “hio-dialectic” explaining that Therefore, this authar suggests that spiritealism and materialism should
originally matter and mind should be indivisibly wnificd in a2 hady, nol be opposed to each other in vain, but they both should he preferably oni-
Faor, today materialistic thought that matter is prior to life and gpirit is fied in a body, considering the relation between matter and cnergy evolu-
very common both to these who are dependent on [ormal logic and to those tionally or genetically.
whn believe in dialectical materialism, And, as a result, mankind is now thrown
into wneasiness, or Angust, and confusion, Furthermore, mankind s now (3§ Energy and matter
threatened by environmental pollution, such as air-pollution, water- pollution,
soil . pollution, which is caused by the trend of the priority of industry and

economy. And of course, nsture is, heing destroved.

Tt i fact that toduy dizlectical materialism and formal logic are hath under
& hias tewards materialism, This arises from the fact that those whe are
Therefore, this author insisis that we should lose no time in creating true dependent on dialectical materialism or formal logic look only on the one side

seientific methodology, or true philosophy, in order to tide over such a erisis of the shicld, hut they do not try to losk on the other side of it, or they do

of mankind. not try to consider the relations between matter and energy evolutionally.
It gocs withuut saying that tree philosophy should he founded on monism.
Today physics and other sciences such as biology and medical science which are
dependent entirely on physics and chemistry may be founded on monism explaining that

energy is attributed to matter, and energy is the force held in matter originally,
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but on the ether hand, matter is defined as & thing which helds definite mass

and some electric charges, and then as a thing which consists of the elementary
particle, the most minute one. And an elementary particle is reparded 25 an
inseparable unit of encrgy and matter,

My opinion on true emergy (ultra elementary particle) will be deseribed in
the fellowing item.

(11) “Bio-dialectic” is the wvery philosophy that the
medical science and life science of tomerrow should
be founded on.

{d Which arose first, matter or energy, evelutionally? *

We should censider the relation hetween matter and emcrgy on monism, not
on dualism.  And then we should look at it evelutionally.

In modern physies or in the theory of elementary particles, ultimate minute
particles of which matter is composed &re considerad elementary particles,
while an elementary particle is defined as the minimum unit that helds both
mass in matter and electric charges in energy. But this is open Lo guestion,
In modern physice. energy is generally defined as an stiribute to matter en
tirely on materialisim, but that is an unreasonable definition becavse there are
the two terms-matter and encrgvowhich are equally opposed to each other.
For, on the one hand, it is possible that matter is composed of the particles
of energy, bul on the other hand, it is also possible that energy is composed
of the minute particles of matter

In short, this problem is dependent on how we should define the two Lerms.
mailer and energy.  For, we can define a human body as @ mass of encrpy,
while we can define it as &« mass of matter.

This author will give & detailed account of it later,

2} It is unreasonable that the priority between malter and

energy is discussed on spiritualism in which human spirit
is considered the centre of all things.

Natural scientists are liable to think more of matter because the object of
their studies is nature, or matler, while many religionists  and idea-
lists are liable to think more of spirit because they are dependent on spirite

alism.  But it is unreasonzhle tha: the priority hetween matter and encrgy

{18 —

is discussed entively on spiritvalism or on meterialism only.

Thervefore, it is necessary thal we should threw light on the relation between

matter and energy on true philosephy,

(3@ A photon belongs to 2 transitional phase from ultra-energy
inte an elementary particle.

In modern physics, light is defined as a particle and then wave. This may
he & contradiction. For, it is generally said that light is ariginally compnsed
of clementary particles called "a photon’, but if light is alse wave, someLhing
or & medium that transmits wave must exist in the space.

And then the mediumis considered something that cannot be physically
wessured, Thus, seme of the physicists suggest that we should admit the
existence of “ether” again. What on earth is the entity of ether with which
space seems Lo be filled?

Tt is the gemeral way of thinking of scientists that whatever cannol be
measured through the sense organs of man is net hing. Rut this way of
thinking is net correel, For it is based on formal legic, or on Tagic of
*yes-or-no” or “all-or-neme’, explaing that things must be clearly divided
into A or B.

A intermediate portion between “yes-or-no|, ar “all-pr-none’, ought te be
considered hécausze mature is conlinuous.

Therefore, this author suggests that we should see that light holds Lioth
sides of matter and ultra-energy’) and then light helongs to a transitional
phase from true encrgy or ultra-energy with neither mass nor rlectric charges.
to an elementary partiele, for & photon holds some electric charges, but has

no MAasE . _
Thus, o physical point of view that light is something involving & contradict-

iom in itsell because there exist the two technical terms.matter and energy-
particle and wave which are equally opposed to each other.

@ A neutrino is not matter any longer, but “ultra-energy’

In modern physics, it is considered thel matter-even an ¢lementary particle
regarded ss the mimimum wnit of matter—holds definite mass and some electric
charges, while a neuirino is nought hoth in mass and in electric charges.

3 - - - - in
Therefore, & neulring does not come undey the definition of matter
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maodern physics. Namely. a neutrine is not matter any longer.

From a centinuews point of view on natore, just as light iz considered
something that stands midway between matter and energy with some electrie
charges, so a neutring is considered something that is more primitive than
an elementary particle. In other words, it may be called "a primerdial or
ultra-elementary particle” or “a pre-elementary particle’.

This opinion may also corvespond to the theory of “ether”or the theory of

the elementary domain Dr. Yukawa established.

(5 Elemantary particles may be created through the
centripetal, spiral movement of "ulira-elementary
particles;

It is thought that “ultra-elementary particles” may he condensed, and then
elementary particles may e created, theough the centripetal, spiral movement
of “utlra-elementary particles’, but this ecorresponds eatirely to a dynamic
and continunus point of view or an evolutional point of view. This may be
alze said to be & continuous point of wiew that trics to sublimate, or auffe
ben, and unify both science and  peligion, materialism and  spiritualism,
which are opposed to each ather.

But religionists, idealists, and materialists are liable to confound "an wltra-
elementary particle”, or true énergy, which is still lifeless, and the mental
energy of man which is the most highly evolved one.  They hoth should not
be discussed on the same level of cvolution with each other.

For, the mental energy of man has heen created throuvgh the long history
of the svalution of inorganic energy. And there is a great difference between
both of them in that if he will only push the butten of nuclear arms, man can
display such a great power as destroys even the whole world, even if his

mental energy is physically very small.

(8] The raversibility between matter and “ultra-energy”

Modern physics is founded mainly on the principles of irreversibility and
diz¢ontinuity, and the First Lawef thermodynamics—the law of the conservation

of energy, and the Second Law of thermodynamics—the law of the increase of

ertTopy—are regarded as a fundamental rule in modern physies. But asSUMing

that there exists a continuity Letween matter and “ultra-cnergy at the pri-
mordial stage of energy which may be considered "a sort of ether . as men-
tioned above, the First law-the law of the conservation of encrgy - will not

hold good. For it is possible that an elementary partilec may be converted

inte “ultea-energy” like aneutring.

The second law, the law of the merease of entropy, explains that all matural

phenumena including life are irreversible hecause the direction of time-arrow

is thought to be opesway in il but means only “probability in the closed

system which this world i assumed to he.  And then it has not always been
that the whole universe is the closed system.

roved N
: of the nuistence of probability be

Furthermore, there is no decisive proof

longing to a reverse law of the second thermodynamie.

is 1 ra
Especially s for lif¢ phenomena, as long as OrEanisms live and grow, entrop

trends to decrease Organisms, of course, helong to to the open system, bu

rv opposite phensmena to the second law of thermudynamics

they show the ve ; | |
e so complicated and reversible that the principles o

Life phenomena ar
physics cannot be simply applied to them.

as rejuvenation, de.growth, and reproduction are

For instance, such life phenomeni

axtremely complicated am

then reversible
In the world of lifeless things, just as an ele -
ahove, so uranium with a large atemi¢ vilo

mentary particle reversesi

to “ultra-energy as mentioned

i i a lon
and other radicactive elements gve off their electrons naturally for

T
time, and reverse into |cad or other elements gradually through the centrifug
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while it revolves or degencrates into  pre-clementary particles through tl

The upshat is that an ¢lementary parlic

i [, iral movement. -
centrifuga P = sther” and then

revnlves into an ultra-elementary particle- “ultra-epergy or

i i T e
begins to evolve again. (Fig. 8
This autkor may he an outsider of physics indeed, but he dares te prop

that the two principles in modern physics—the First law and the Secand |

of thermodynamics—should be re-examined becanse they are thought to be uns

table for explaining all natural phenomena including life from his view



matter, as stated ahove. For instance, Dr. Tomonaga, a Nobalist for physics,
says, “Physies is now in an impasse’ and then Prof, Bernard, Professor of
Londan University, seys, “We are now seeing the period of reformation in
physies. So we do nol modify the conventional principles of physics partially,
but we should try to reform them fundamentally and whelly”

These brief comments on medern physics may correpond entirely to thiz ag.
thor's opinion that we should get Tid of formal logic, and make an overall pe
formation of the conventional methodology of science, with a view to understa-
nding the reversiblity and centinvity of natural phenomena,

It is a wellknown faet that when il (rav els through Wilson's fog lmx light
is divided inte protons and electrons with minus charges. Indeed, lius may he
very interesting in respect of the veversibility of an elementary particle, hut
it is open to the charge of onesided view of light explaining that light is only
a parficle.

Therefore, it is necessary that we should see the truth of "the uncertainty
principle” discovered by Heisenberg in 1925, and understand “biodislectic”
centering waveness and spivality advanced, by this author in order to consider
the contradiction thet light is a particle, and then light is waove,

And it is zssumed that the eentripetal spirafity shows the direction of eve
lution from “wltra-energy” Lo matter, while the centrifugal spirality shows the
direction of diffusion from matter to an elementary particle. In other words, the
centripetal spirality shows the direction of the evelution &f stoms or OrgRIISmS,
while the centrifugal spirality shows the direction of the degenerstion of atoms

or orgenisms that are s mass of atoms.

(I} An iliustration on the reversibility between matter and
"Uitra-energy”

An illustration on the reversibility between matier and “ultra-energy”  will
be given as follows (Fig. §—2):
Q) an ultra-elementary particle— “ultra-energy” or”ether™ through tke cent.
ripetal, spiral movement or vortex * (@ en elementary particle (in which
matter and energy are indivisibly wnified in a body} ! (Ben atom = @is
molecule o @ pratein T E o unicellular organism S (7' & multicellelar

erganism man (in whom matter and mind arve indivisibly unified ina

2. —

— ’
Motes ! The arrow "—" shows th

o ¢ A, F.D. Process—the direction of develop-

ok 3 ﬁl F.- DJP n-
ment or evolution while the arrow shows the reverse T
.

cess—the direction of diffesion or degeneration.

Fig 8-2 An schematic illustration
on the reversibility belween
matter and “ultra-enerpy”

Motes: (Tultra-energy or
{rue-energy

% @) the intermediate ph-
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® gy and an elementary
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particle, #.5.a photon,
{3 an elementary particle,
which has been refered

@ @ to  he the smallest
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FEY-
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@ ; @ hydrogen atem.
(5 —(Ethe evolution of an
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CHAP. 1I. "Bio-dialectic" and its View of the
World

(1) The 4-D world in physics the space-time continuum.

A dimension is generslly defined as an expanse of space ar Lime, or as 4
limit to the movability of direction. A line in space shows the 1-D world, a
plane the 2-1 world, and 5 solid the 3-D world, respectively, Einstein added
“time” to these three dimensions in his theory of relativity, and assumed that
there exists the 4-D warld, or the space-time continuum. Accovding te his
theory, when an object moves, length and time are shortensd. and the mass af
the moving objeel ineresses, If o rocket travels at the velocity of light-at the
rate of 300,000 kin. per second. the rocket will be shortened Lo zers in length
theoretically, and at last disappear. Or if we trovel in the universe at the
velocity of light for only a few years, and return to the earth, we shall he
called “a Urashima” of today—"a2 Rip van Winkle” of teday. For, wnly a few
years in the universe is considered scores of vears on (he carth,

Thus, it is well known that s great revolution was brought to classical
physics by the advent of “the theary of relativity” explaining that space and
ltime do not helong to ecach system qguite different from each other, but hoth

of them belong to the same system, or to the 4-D space-time continuum.
(D The world on the theory of relativity of Ejnstein

In the 4-D world-image, or Welthild on the theary of relativity of Einstein,
it is explained that this woerld is, in reality, only a projection of the fived
muidel, ot only a projection of another warld — the -0 space-time continuum
which is composed of 3-D space and 1-D time, Dr. K. Hashimoto compares it
to a moving picture. And he explaing as follows

"Assuming that the film of a maving picture is that of the 4-I) spacetime
continuum, some image on the screcn is seen as a twisted one different from

the resl image when the angle of an projector is changed, sume as a larger
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one when the projector is set farther off, and some as a smaller one when
the projector is set nearer. And then time un the screen passes faster whjen
the projector is revolved faster, while it passes more slowly when the proje-
etor is revolved more slowly., Therefore, it may be said that the image of a
moving picture is not absolute but relative both in space and in time". -
Hereupon, it is necessary that we should try drawing tha 4-D graph which
combines 1-D time with 3-D space in order to show the movement of the sun,

the earth, and the comets which can move freely anywhere in the J-D space,

covering the past, the present time, and the future.

Fig. 8-3. A Symbolic pattern of Bio-dialectic
t presented hy this avthor (K. Chishima)



Dr.Hashimote cxplaing that the model of the 4-0F world shown in the sbove
graph is an vnchanged, shsolule one, and then this warld, or the world of
phenomenon, which we can feel through the five senses is anly o cross seetion
of the model which can be seen when & certain part of the model is cut &t o
certain angle. When Lhe angle of culling is changed, a world appears where
space diminishes in size, and time passes slowly. The axis of time in the above
graph is a combination of time with the velocity of light, or a combination of

one second with 300, 000km. per second,

According to his theory, all phenomena are relative, and i the world shown
in the above graph really existed, forer and energy in the world of phenomenon
would be completely denied, and then gravitation would not be permiltetl.

lle also says that it is proved that the 4-D space i= hent or twisted, for
even light which is nought in mass passes by the sun twistedly at the angle
of 1.6 second when it travels straight through space. 1t is natural that he
should explain that it is because of the twist of the 4-D space that though a
pheten which is nought in mass ought not te be pulled by the gravitation of
the sun, yet it passes by the sun twistedly at the angle of 1.8 second.

Indeed, the structure of the 4D space-time continuum in Lthe azhove graph
and this author’s wavy, spiral view of life may be both much in common with
cach other, but both arc guite different from each olher in the most essential
point.

This is the very point that this author thinks Finstein and other scientists
have not taken notice of. (As for the particulars, see another volume (vol. 7}
on the wave-zpiral tendency of life).

This author will present here an parapsychological view of the world which
has something in common with this auther's before he explains his binlogical

view of the world which may he called” Weltonshuwuny rather than “ Welthild,
@) A parapsychological view of the 4-D space-lime continuum

Someof the regearchers on parapsychology, such as r. K. Takahashi and Mr.
Yamada, assume another 4D world which is quite different from the 4-1) space
time continuum on the theory of relativity, Dr. Takahashi explains it in his
volume AN INTRODUCTION TO Till STUDY OF PARAPSYCHOLOGY
—Solving the Mysterr of the &1 World™ as follows

“The 4-1 world is a locus which a cube with length, the width, and height
draws when it moves at right angles, but because his :.;ense iz threc-dimensio-
nal, man will not be able to measure it scientifically or man will not b able
to imagine it, even if he tries to measure it on his sense. For instance, a5
jor the image of the 3-D cube which is projected on the 2-D plane, when one
airplane files over the surface of the earth, and Lhe other over the hack, these
two airplanes look as if they were going to collide with each other, if the two
images of them on the 3-D world are projected on the 2-T0 plane as follows- "
Mates: {Tr--the future
cthe present lime
--the past
«the world-image of the sun
wthe world-imape of the earth

~the world-image of the moon

Qeo0es

wthe waorld-image of a comet
(@:-the earth
(@ -the sun

Fig. 8-4. 4-T continuum of sarth, sun and & eomet | K. Takshashi)
“Assuming that there exists another 4-D world guite dilferent from the
4-D space-time continuum on the theory of relativity”, says he, “We see anly

the shadow of the real world through our sense-eyesight-thet is three-dimensi--

onal ",
And then, es an inexplicable phenomenon in the 3-T world. he illustrates the

phenomena such as teleporation, a flying saucer, pctoplasm, clairvovance, “nem
sha” —a sort of psychokinesis arising from writting letters, bearing things in
n';ind — which was discovered by Ur. Fukursi, precognition, mind reading, and
the like. which can he seen in the field of parapsychology. As for ~ nensha -
a soft of psychokincsis, he explains that it is possible that the warld of matter
in future mway be changed through “wensha”, or writing letters, bearing things
in mind, for matter iz an image which the mind draws, gnd thew & rellection
which is prejected from the higher dimensional world.

Dr. Takahashi goes on to say, “The 41 world in which matter gl mind are
indivisibly unified in & body is the world of mind, From the results of my

experiments on clairvovance, precognition, and mind reading, it is proved that
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thase who hold these E. 5. B powers can predict the future, rising above space.
These F 5.1 powers can never be explained through the phvsical media such
AS an ele:tricj wave, a power wave, and a peutrine. The 4D world [ advance
ig the world of mind, and matter is [loating on the sea of mind. The whole
world lies on the sea of mind, and matter is a vortex or a spiral on the sea
of mind. It is not until we know that matter is an image of the mind that we
can explain well these parapsychological phenomena”,

Moreover, be daringly says, °l can shake the hand of an ammeter through”

“nenriki”, or psychakinesis, using the experimental devies [ designed”.
(3! This author's thoughts on Dr. Takahashi's theory.

Dr. Takahashi's theory is very important in that it tries to corceer 4 tend:
ey toward the worldimage, or Welthild in which matter iz considered the

centre of all things. This author takes a great interest in respect that he

emphasizes the importance of mind, making much of parapsychological phenomena.

But, as for the common researchers on parapsychology, it is necessary that
they should colleet more accurate facts, and eéxamine them more precisely,
for a goud many of the phenomena which are genevally called a parapsychobop.
ical nne are actually fabrications, On the wther hand, the orthodox scicntists
should mend the attitude that what is inexplicable within the limits of modern
physies iz all false, For instance, if a phenomenon that can be very rarely,
or only once, seen in the natural world is true, we shoold vesture to reform the
orthndox theory so that It can be applicd to the phenomennn, instead of exclud-
ing or neglecting it. For, in science the fact is first, the cxplanation the second,

The main reason this author sympathizes with, and takes interest in, Dr.
Takahashi’s theory is that he is bholdly taking a defiant attitude toward the
world-image of modern physics on materialism. Namely, there cannot exist the
world which is completely ohjective, for so long as an object is observed hy
man, it is always more or less infleenced by his mental energy.

The world which Dr. Takahashi calls “the sea of mind” may correspond to

the world of "wltra-energy” or the world of "ether “which this auther advances.

The theory of Dr. Takahashi that matter is a vertex or a spiral flosting on
the sea of mind has something in common with that of this author that

“ultraenergy —an vltra-elementary particle -+ is converted into an elementary
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particle, in which matter and energy are indivisibly unified in a body, throegh
the centripetal, spivalenovement of “ultraenerpy™. Hut it iz open to guestion
that he uzses the technical term "mind” or “spirit™. For these who think more
of spirit, including idealists, are lizhle to regard the mental esnecgy of man,
which is considered most highly—evalved, in the same light or on the same
evolutional level with “ultra-emergy” or “ether” on the lower level which is
assumed az a universal existence in the cosmeos. Therefore, it is necessary
that we should see that there exists an evolutional progress from universality
to peculiarities, or from a homogeneous existence to a heterogeneous one,
And then we should take a spiral or dialectical poaint of view that the extremity
of evolution means degeneration. that is, @ thing generates, develops, and
at last degenerates, or recurs to the primitive state.

If we don't take this view, it will be impossible that we try to sublimate,

ar aufheben, and unify religion and science, or psychic phenomena and science.

CHAP. Ill. The 4-D Spiral World of K.Chishima

(1} Comparison between The Physical 4-p Space-time

Continuum and this Author's 4-D spiral Space-Time

Caontinuum

Both'the 4-D world-image, or Welthild, of Einstein and the 4-1) parapsycho-
logical world-view, or Weltanshaunng of Takahashi are common with each oth-
er in taking a straight-lined and geometrical point of view. Especially, this is
distinet in the axis of time as shown in Takahashi's medel,

It is true that the movement of the earth or the moon is chown as a spiral
in the model of the 4D space-time continuum becawse the earth or the moon
moves round the sun spirally, but it is open to question that a straight-lined
timeaxis is drawn centering the sun. For that time covering the past, the

present time, and the future is drawn in a straight line means just that all



phenomena in the vniverse are irreversible. In other words, the model follows
the second law of thermodynamics—the law of the increasing  in value of
entropy — that the arrow of time poes straight on, and never returns, But
the law of the inerease of entropy expresses only probability within the closed

system.

The assumption is not shsolute that the whole I.IIIJIH'ET!EEI is the ¢losed system,
and then it cannot be concluded that the probability of the decrease of enlropy
is absolutely nought in the closed system, even if the whole universe is the
closed system. Though organisms belong to the open system, entropy in Lthem
surely trends to decrease through the process of generation or evolution, that is,
they evolve from homogeneity or equality to heterogeneity or distindtion, or
from simplicity 1o complexity. Assuming that the hig universe which iz beyond
the powers of physical measurement

it the open system, the law of the

increase of entropy of course, will net held true.

It is-+ simply because of its approximete value that the law of the inerease
of entropy is approved of in modern physies. ‘There till remain many pheno-
mena in this world which can never be explained in the 4-1) straightlined and
geometrical world on the irreversibility of phenomena in which the axis of
time is considered & straight line. These phenomena unknowsble in the 4-D
straight-lined and geometrical world would be well understood if we know the
tendency of organisms toward repetition, periedicity or waveness, and spirality
in such life phenomena as the origin of life, reproduction, development, heredity,
and evolution.

According to this avthor's studies, bacteria are repeating spontaneous pene-
retion on the carth every day, Omiogeny repeats phylogeny - an individua] re
peals its evolutional history, shortening it little by little; Genctic phenomena
repeat it as welll Thus, we shoold know that the evelutiom] history of wrgs-
nisms has continuously repeated itscll on the eatth. For we would never be
able to explain the birth and develepment of the globe, the origin and evelution
of life, and especially the phenemenon of orthogenesis, il we did nol assume
that the globe has pursued its evolutional history over and over agein, mnot
ance.

“sams@ra’ - transmigrationism—from old times in the Orient, and “¢wfge

Wiederkunft™ of Nietzsche arised from the results ancient people and philosap-
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hers

produced through their keen insight through which they saw into the per
iodicity or waveness and spirality of changes in the world. h
These theories say only the eternal, circular repetition of the same phase

i I
of things, while this author’s theory says that things do not vepeat the sam

phase, but they '
degrees; they change spirally. These theories and my theory

repeat a somewhat varying phase rather than the last one by
are essentially

different in this respecl.

i ; indly 1 the
Notes : Orthogenesis is the theory that organisms evolve blindly toward th

i i - ainr
definite direction by some mysterious factor which can never be expl
ed in the matural selection theory

called ortho-evolution. This thesry was published by Fimer in 18835, but

of Darwinism, and it is also

some of the biologists refute it today,

But this may be well understuood only by this author's theory, or the
space-time continuum, that the globe and organisms
ory — the history of their

theory of the spiral

arc spirally repeating their evelutional hist

hirth and developmest—which hes been spirally repeated over and

over agiin covering the past and the present time, that is 1o say, the

spirality or reversibility of time arrow.

(2) The 4-D world-image of Einstein is materialistic.
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te, or aufheben, and wnify materialism and spiritualism, science and religion,
mechanism and  vitalism, which are opposed to each other, hecawse his
theory has a grest tendency toward spiritualism.

In short, it is impoessible until we begin to think of the evolutional level, the
roversibility or Lhe spirality of 4-D continuum, and the relativnships beoween
the mental energy, or “ultrd-enerigy”, of man (which is most highly developed)
aml the ultra-elementary particle, or “uitraenergy”, [which iz lifess and low-
ranking) that we must sublimate, (or awfheben) and unify materialism and sp-

iritualism, science and Teligion, mechenism and vitalism. [Asz (o the particu
lars, see [Mig. 5—3)

{3) The spirality and asymmetry of the cosmos.

Einstein explains in his theory of relativity that it is becavse of the twist
of space that light draws a cwrved line when it pass by the sun.  Dut on
the other hand, there are many facts that moving things hald azymmetey in
themselves, For instance, this anthor can shaw such examples as asymmetrical
carbon, atoms, colloid molecules, spirochacta pallida, and other microorganisms.

The spin of asymmetrical carbon and atoms, the structurce amd movement of
spirochacta pallida, colloida molecules, and other microorganisms, and other
numeravs spiral movements which can be seen in a living body, arising from
organized asymmetry — this is all the pattern of inevitable movement which
the asymmetrical things show when they try te exclude resistence arising from
asymmetry, and to move freely.

Therefore, it is necessary Lhet we should consider the asymmetry of the
microscopic world as well as thet of the macroscopic world. (As for the
particulars, see the book of "Chishima'sTIIE WAVE & SPIRAL TENDENCY
OF LIFE PHENOMENA - complete works serial book™— vaol. 7)

(4] The two fundamental principles of modern physics are
open to guestion.

One of the two fundamental principles of modern physies is, of course, the
First Lawof thermedynamics which is also called “the law of the conservation

of energy”, hut the definition of energy in it is extremely amhiguous.

FFor cnergy is defined as one attribute of matter in it, not as the very thing
that is cqually opposed to matter, beeause it is based on materialism, But of
the clementary particles which are regarded as the minimum unit of matier,
and in which matter and cnergy are indivisibly unified in it, therefore 4 neutring
cannot he called matter any longer because it is nought both in mass and in
alegtrie charges. So it may be caid that a_neutring is neither mere matter
nor energy. In order to understand & neutring corvectly, we have no choice
to assune the field of an ultra-elementary particle or “ultra-energy” which may
be alse ealled a pre-elementary particle. And then we should know that there
is possibility that an elomentary particle evelves into an atom through Lhﬂe
rentripetal, spiral movement of un ultra-elemeniary particle or “ultra-cnergy
which is equa! to nought both in mass and in electric charges.

What we call energy is not constant but variable enerpy iz always conver-
ted into “ultra-emergy”. Therclore, energy decreases, while “ultra-energy’
increases. Similarly, matter is not immortal hut maortal; matter is always
converted into “ultra-energy -

Thus, the First Law of thermodynamics — the law of the conservation of
pnergy — is open to guestion hoeawse it is founded on “constancy -

There exists nothing constant in the universe, hut “All things change” is the
only constant truth.

Busides, as for the Second Lawof thermodynamics—the law of the incresse
of entropy, there are many phenomena in the natural woeld that do not cerres
pond Lo it both in theory and in the facts. as mentinned above. For thiz waorld
ineluding life phenomena moves and changes continuously according lo the prin-
ciple of repeat and gpiral movement. Thersfore, it is certain that the time
will come when medern physies will be fundamentally reformed on the principle
of wave and spirality in order that this world including life phenomena will
be better understood.

In 1925, Heisenberg presented the uneertainty principle that it is impossible
to messure the position aml movement of slectrons accurately, which is very
significant in that it puts in guestion the limits of the senses ol an observer
and the interfersnce of light in the microscopic world or in the world of elec-
trons. And then the theory of relativily of Einstein shows that even the prin-

ciples of physics are nof completely independent of man (the ahserver),



Thus, it is necessary that we should mend the tendency of modern sciences

towards materialism, especially the two laws of thermodynamies in physics,

%
and establish a new theory on the principle of wave and spiral movement in L]
L]
the natural world including life phenomena, only hy -a:-hir:h we shall be ahble ta 't ]
understand the universe and life hetter. § :
’ '
d '
() Even the inanimate materialistic world moves and '
changes on the principle of waveness and spirality. " :
' '
i . . I-f--j I
A periodic table of elements discovered by Mendeleev could be shown as 2 . ’
periodic pattern on the evolution of elements in the 2-D world, or as a 2-13 ' o,‘ ]
(] ] F ]
spiral in the table of Mewland. Rut aceording to my opinion, space-time conti ! l"! i
i
nuum must be referred to 4.0 spival. e ]

In other words, this expresses that the axis of time is @ spiral lige. And

then it is known that when the time-axis is shown as a spiral or a reversible

A

line, radivactive clements with many outer

clectrons give off electrons grad-
vally from their outcr part, and returw to lead after twa thowsand years.

This capresses that originally atems hold hoth sides of evolution and dege-
nerition, Lhat is to say, the

Fig. B—5

L
"-'--d-'-“

AF. . Process and (he reverse AR

.D.Process, Fig 8-5. A Schematie illustration of the 4-D spacelime spiral

Resides, the sun, the carth, the moon, and the like

in the macroscopic world continuum presented by this author (K.Chishima)

as well as in the microscopic world move and change on the prineiple of wave- Motes ; (T)--the present time
ness and spicality, “the past.

— - future,
(6) Chishima’s model of the 4-D spiral, space-time the future

L ~the reversed present.
continuum

=the reversed past.
The following is the medel of the 4-D spiral,

this author has discussed in the

space-lime continuum which ~the reversed [utore.

first to the fifth paragraph in the Tab. & -1. cthe worldimage of the sun.
~the worldimage of the earth.

--the world-image of the moon.

=D space-time spiral continuwm which involves all the history
of the cosmos including the sun, comets, plancts, spiral nebulae
and  living boeings.

(Er-the sun.

(G--the earth.
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CHAP.IV. Which is more preferable, the Orthodox

Doctrine or Chishima's Heterodox ?

— And its Criterion?

F . - {5
rom the first to the cighth principle of Chishima are quite opposed to the
ort } ife i i

h hodox theory on life and medical science, but this auther is sorry Lo say that
1 3 - o Thi ; L

ey has not vet been completed. This author still leaves unfinished many ex-

eri is i
periments he ooght to have made. This is that unfortunately this author has

nol heen bless 1 i i i
essed with his assistants and his stodving environment hedavse he -

isa heretic an i i i
d @ poor jnvestigator. This auwthor, however, believes firmly

o . - LS
his new theory is quite right in its framework, for it is feunded both on

true scientiflic methodology and on the facts

This 3l 11
author will present zome grounds for reference in the following &5 to

'In'f]'.llfh IES prffEl atl if‘ th i
] & 0T ]:l“ oelrin i thor s heter
t [!‘D‘I il ¢ aor tlils au h rI‘ h e LI[!{I‘L

(1) Wh:ather a theory is right or wrong should be
examined both on the facts and from a logizal
point of view.

As mentioned previously, it goes without saying that whether a theory is night
or wrong should be examined both on the facts and from a logical point :)f viEw,
Ht-awlever. il = extremely difficult in many respects that people try to re-exa-
mine my theory in detail, but it may be altogether easy that they try to apply
it to everyday life or to health promotion, comparing it with the orthodny
ihernr}'. Moreover, T expect thet if they take this thinking method. they will guite
easily enderstand which is more preferable, the orthodox d.ul::irim: nr.nu' hetero-
dox, And then, if they compare soch wavs of looking at things or wa.\'L-: of thin-
king as formal logic, idealistic, idealistic or materialistic dialacli-n with my
“bio-dialectie” pursuving the difference between them they will be able Lo juﬂg:!

correctly which is: more preferable, the orthodox theory or my heterodox for

the facts elwavs corresponds to & true theory

i —

2) Difficulty in pursuing pure objectivity in the el

of science

Maturel science always makes it its principle Lo pursue pure ohjectivity,
while man who ought to be guite objective in his studies holds both reasen
and sentiment originelly. Se it is, in reality, extremely difficult that man tries
o study nature guite ohjectively. This corresponds exquisitely to the uneerts
ainty principle of Heisenherg pointing val the limits of the senses of an obser-
ver. And then the same is true of the macroscopic world as well asof the micro:
scopie world. 1t is patwral that a scientist should try to be guite objective,
to exclude his individual prejudice as much ss possible, and to describe nature
as it is or file phenomerd as they are as modestly as possible, listening to
remson, but there are ol & few cases where his Teason is elowded or swayed
hy sentiment because he is man not enly with reason but also with sentjment

{emotion), oT hicause he it an animal with sentiment. Seatiment is maore
primitive than Teagon. At the prosent stage of the cvolution of mankind, the
action of man is latently influenced by sentiment or emaotion, whether he Is
eonscious of it or not. This is the reason man is ¢alled “an animal with sen-
timent” .

Now, to this author's Tegrel, there sre many scientists who do not dere to
say, or accepk, “What is true is true’, knowing it at heart because they stick
to thier benefit, reputation, and pride too much. This may express exactly the
weakness of man plainly.

It is surprising how much such human sentiment should have checked the
true development of science. The history of science will plainly tell us how
much the scholars such as Galilei, Copernicus, and Mayer who discovered a
revolutional, new theory were persecuted by the orihodox seholars and the wo-
rld. and then what a hard way they had to take in their life.

It i mol too much to s8¥ that the history of science is that ol how much
persecution amd pressure the orthodox schelars and the world have inflicted
on the heterodox scholers who have discovered a revolutional, new theory.
Hut, today there are only a few scholars who can strive for the harmony of

reason and sentiment. A frue coientist would find coursge to accept frankly,
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"What is truc is true”. Nature always reveals her secret only to those who
hold wisdom, correct judgement, insight, and honesty. On the other hand, it may
be said that those whe do not dare to say frankly, “White is white, black is

black”, are not gualified far a true scientist,

(3) Scientific truth changes along with the times and
the social structure.

Many of the things which are ecalled scientific truth change along with the
thought of the ages and the soeial structure. As mentioned previously, “All
things change continvously” is the only eternal truth, if there is
invariable truth in this world This expresses the wavy, spiral movement of
life, and then it corrdsponds exactly te “bio-dialectic™ philosophically. Tf we
examine which of the two—the orthodox theory and this auther's heterodox —
corresponds better to this philosophy of change, comparing the former with
the latter in detail, it will be quite easily understood whether “bio-dialec
tic” is right or wrong.

This author's new theory is the one that makes synthesize “dialectically
the antithesis dialectical materialism and the thesis idealistic dialectic, into
“bin-dialectic” explaining that matter and mind are indivisibly unified in &

arganism complying with the reqguest of the times.

(4) A challenge to the trend of contemporary thought
toward materialism

Today there lie the two worlds the free world and the Communist world

‘which are oppused to and contend with, cach other, One world eentering
America is founded on formal logic and pragmatism, while the other centering
Soviet is founded on dialeetical materialism, but it is a wonder that both camps
should be altogether consistent with cach other hoth in the materialistic way
of looking at things and thinking and in that matter or economy takes preced-
ence of all others. This is just the age of material civilization. Matter or
material culture is priar to mind or spiritual cultere. Nature is being rapidly
destroved, environmental pollution ocours in succession, and Bs 8 rvesult, the

earth is getting harder and harder to live in. Besides, mankind is alwavs ex-

a8 -

posed to 2 nuclear threat. As for medical science, it seems that even doctors

are hecoming economic animals:

From these facts, it may be ssid that with the development of Decidental

civilization — material culture— in which matler and machines are thought

much of, while Oriental civilization— spiritual culture —in which nature, simplie-

ity, and harmony are loved and respected, has been oppressed by the former,
and, as a result, the latter is obliged to go backward. But this author insists
that thiz is the transitional period when Crriental civilization centering spirit
ual culture and Oeeidental civilization centering material eulture should he both
well harmanized and well developed. Moreover, this author belicves fivmiy that
his revelutional, new theory —"The Eight Frinciples on Life and Medical
Science”—is the only one that sublimates, or aufheben, the trend of contem
porary thought toward materialism, and complies with the request of the times.
And also this author believes that it will be useful enough in the eoming age,

or in the twentyfirst century, when life and man will take precedence of all

others,

{8) From analytical science to synthetic science ! part

and the whole

1t has been said that both snalysis and  synthesis, Loth deduction and
induction are necessary for natural sciente, but modern patural science s, in
reality, under too strong a bias toward analysis. Therefore, the orthodox sei-
entists arc liable to stick to “part” too much, neglecting “the whale”.

Especially, medical science and biology are greatly influenced by this fende-
ney today. For instance, many of the medical scientists are in exclusive supp-
ofl of medicing and mes, or a scalpel, so they are liable Lo treal only the
trouble of a particnt physically, neglecting his person and hiz mind. &5 a whole.
And then they are dependent entirely wpon symptomatic treatment, neglecling
{undamental trestment or natural healing.  Thus, the people Lecome move and
more distrusful of the present medical treatment. and the medical scientists
who are apt to think light of medical ethics, and try to treat enly the trouble
of a patient physically, neglecting his person and his mind. And then the practic

i ics i i to all
ing doctor system under which economics — profits—seems to he prier lo
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others is, at present, a subject of discussion.

This terdency iz, of course, mech more remarkable in the free world than
in the Communist world.

But life and human natwre hold many things that cannot be explained simply
by the physical and chemical laws or by analysis. The whele is not the arit-
hmetie total sum of mere parts but something other than it. This cxpresses
the importance of the wholeness of life

Today, biology and medical seience are dependent completely upon physics or
chemistry whose ohject of study is only  an inunimate object but a living body
holds its awn peculiarities or its own nrganized wholeness which no lifeless
thing heolds.

Therefare, it iz theoretically impussible that we try to explain the phewom-
ena of Jife at the higher stage than any other thing, according to the physical
and chemical laws centering analysis,

Because the field of medical science is, at present,subdivided into scores of
departmenes, not only patients but alse doctors are often at a loss what de.
partment they should take for proper treatment. Therefore, it is necessary
that we should try te aveid committing such a fally like a lot of blind men

feeling a great slephant.

(6) From medicine centering the body, neglecting mind,
to medicine striving for the harmony of “ki", “ketsu”,
and “do’.

Though the duty of medical seience should lie, naturally, in promoting the
natural healing of patients who hold hoth mmind and body in 2 living body yel it seems
that many of the modern medical scientists mistzke their duty for giving aggre:
They

should all listen te the following phrase presented two thousand and five hundred

ssive Lrcalment with medicine and mess, or a scalpel, as their arms.

years age by Socrates (469--399 B.C.) in Greece; Just as you ought not to
attempt to cure eyes without head or head without hody, se yeu sheuld not
treat hody without soul”,

Hippocrates (460--377) B.C.}in Greece, whe is called "Father of Medicine”,

and Paraceisus (14931541}, a prominent Swiss doctor, held the same opini
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an with Socrages.

In ancient Oriental medicine, the harmany of "k —mind ar spirit, and “ketsu
—blaod and .hnd:,'—w:is regarded as the fundamental principle of health or
how to keep fit, hut today there arc some schelars in the field of Dccidental
medicine who .la.:p emphasis on the impurlance of mind or spirit. For instance,
Freud in Austria presents “psychoanalysis™, Pavlov in Soviet “the theery of
a conditioned reflex”, from which Nervism in Sovictarose, Sellye in Canada
“the stress theory”, Reilly in France “the excess stimulus pathulegic theary
on the autnnomus mnervous system, and then some of the scholars in America
and Japan “psycho-somatie medicine”.

[t may he said that the above new tread expresses the fazet that they are
recurring to the principle of medical science in ancient Qeient and aneient
Greece explaining that mind and bedy are indivisibly unified in a body.

But there are only a few scholars who think much u.i mind or spirit, while
still many of the schalars stick to the body, and are dependent entirely upon
ageressive mediesl science with medicine and mes or ascalpel, as mentioned
liefors, neglecting mind or spirit and “the whole .

Therefore, this avthor lays cmphasis on the harmony of "ki" —mind or
spirit, "ketse ~blood and hody, and “do”— movement or sport, {adding ~do”
to “ki" and ~hkefse” on the principle of Oriental medicine). For this author

thinks that all diccases are caused by the disharmony of these three fac-

)l 1

tors - ki, ketsw, and de And then it may be the first consideration that we

try to exclude the dishermony of these three factors before everything else in

treating all kinds of discases.

% CLOSING REMARKS
This author has described in the Eighth principle how good and how proper

R

"bio-dialectic” explaining that matter and mind are indivisibly unified in a body
is as a scientific methodology in order that we may understand life, medicine.
and nature, And this author has laid emphasis mainly on the philesophical side
of it,

But this author, hereon, insists that we should try to uplift such sentiments
or morals as “wa’ — harmony— in the Orient, love, and especially humanitaria-
nism in the Oceident nww, for health, peace, and happiness are desired,

in carnest the harmony of true science and true religion are requested today.



CHAP. V. Already published papers on the
asymmetry, wavenes (or periodicity) Studies on the Agymanerical, Wavy 2nd
and spiral tendencies in the Forms

and Functions in the Organisms

Spiral Tendencies in the Forms and

. . . * %
Functions in the Organisms

{A) Original papers in Englizh Kikno © e
ileno Cmsmma

{Continues to page 443) The Histogical Laboretoey, Uifu Dmiteesity, Nogara, ifs, Japen

(Received et 1, 18613

(A} Introdoction

It is & common experience among biologists and medical investigators
to observe the asymmetrical and periodic patterns in living organisms or
the periodic (rhytlmical) tendency in physiological processes. So that the
numerous papurs on these problems have heen published by many authors
throughout the world, HowevEr, the majority of those publications have
heen dealed separately with the forms or with functions confined within
relatively narrow and limitted fields of investigations, Thus, there are few
investigations as to the intimate relationships hetween the forms (structure)
and the functions in the organisms. So far as the writer knows, there
is no publication dealing with inclusive the perindic or gpiral patterns and
their origin in the bird's egg cell, oviduct, cgg albumen, blood serum,
urinogenital system of chick embryos, etc, and periodic process of movement,
Lehaviour and asphyxiation in aguatic inseet, from the dynamic and
systematic point of view (Chishima, 291607,

Though this paper to be presented is somewhat miscellaneous in
character, it is intended to describe the results of my studies including the
already published and unpublished data, in brief, In describing these resulls
the author believes it is logical and convenient to divide its contents into
the following two chapters;

{131 The asymmetry, wave and spirality in the form (in hird's eggs espu-
cially hen's eggs, hen's oviduct, cme albumen, mammalian serum, urino-

*Prof. M. D. o g
the Seicnee Repord of Hhye Faolly of Fiberal Arls sonil Fofacaitina,
i Drdrrrsite { Vot Sereneed
Vald NelS (10GT)
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genital organ in chick embryos); But the results of studies on the asym-
metrical development of the urino-genital organ in chick embryns are omit-
ted in this paper bocause it has already published (Chishima 60},

(1) The wave { peeriodicity ) and spirality in the physiological phenemena,
capecially spiral movement and the wave of curves obtained [rom asphyxi

ation and the other behaviors in an aquatic insect, [Cleles sifcliens Linnacis,

(n) Results of Observations and Fxperiments
Chapter 1

The asvnnpetrival, wary perindicaly and spival palterns i the Ten's van
gudducl wnd fr the dried fihn of eggr aellromien or of st alie s sernet.
01y Correctinn of e selemnalic dingrams of hen's vgg whicl e been ecvefred
redede v,

Results of the author's abservations on the stroctare of hen's egg, differ
in many points, rom almost all of other schematic illustrations which were
drawned or cited by about forty ather authors (Ilertwig, '05; Lillie, "
Patten, 99 Pearl and Curtis, ‘12 Romunoff (49} and others) as a standard
illustration of her's emg, Divergent points between Lhe schemas of other
authurs and that of the present author (Fig 1) are as follows; (1] pusition
of air chambers, (i) position and shape of yolk, (i) position of germinal

disk, (iv) altitude of attachment, and the direction of spiral of chalazae, '

fv) attachment of thick albumen on the inner surface of shell muembrane,
and the perimlic pattern of thick albumen, (vi) indication of outer anud
inper thin albumen, Fyii) perindic patlern of egg shell, fviii} discrimination
of three lavers, the inner, middle and outer layers of shell membrane.
{Fig 2).
{2y Asymomelrical siructnre of the hen's egy

In general, hen's egg is apt to be regarded as a representative cell with
symmetreical structure, hut it can he scen that ewx shows clearly asym-
metrical strucrures in the following points; £i) It is necdless to say that
the hen's egp has its length and breadth. Though the cgg of turtle
{Chefunia Japonica TIIUHE ; has been regarded as true round shape, as a
cesults of the auther's thorough measurement {Chishima '30¢) it was revealed
that the turtle’s egg also has axises of length and Breadth. (i} long axis
of hen's yolk does not parallel with that of egg, (i) Tug has a polerity,
the animal pole and vogetative pole, (iv) Slightly eccentric lacalization of
germinal disk on the yolk, (v) Air chamber of egg localizes slightly upper

position than the center of the blunt end of egg when the egg was laid
down horizontally on the floor, (vi) Minute pores of oRE shell are not
evenly distribute, (Figs. 14 -162 The means value of pore’s number in per
sq. cm. on the cgEg shell was 311 at the pointed end, 150.3 at equatorial
region, and 92,7 at the hlunt end.  (vii] Difference of altituce of attached

Fig L Miapramuilic reprosentation of the atrocture of hen's e, shown by a gectien Lthrough
the lony axiz Frow Chishima '8 e

Abbreviations -

A, shell; B, outer shell membrane and middie layer of shell menbrane:  C, inner shell

membrane; D, air chanber; F, outes waterly albumen: F, thick albumen (consisted from

asveral lavers): G, process of thick albumen? 10, fnner wateely albumen; J, membraneoss

portion of clalzzac: K, axial portion of chalazie: L. surounding portion of chalazae, AL

vitelline membrane; N germinal diski T 0, white yalk: P, yellow yolk: R, latebra;
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Fig 2 Structon k
. . ’
of hen's ex. shown By a transiersal scetion,

2 X Abbreviati :
as tlat of the Fig 1. (From Clilanisiia 5-428) Eviations are the same

Fig. 3 Schematic itiusl_ratlinu of the radial section through the hen's ©E8 shell and shell
membrane showing their periodic pattern.
1, cuticle layer and organic naterial m\rcri.ns-: on the pore canal; 2, normal pore canal;
3, branched pore canal; 4, two streaks (thin layer} within the mammillary layer. A,
= cuticle: B, outer spongy leyer; C, inner spangy layer; 0, mammillery layer; E,
L outer shell membrane; F, middle shell membrane; . inner shell membrane; 1, outicle
and apongy favers T, ghell membrane %65 (From Chishima "S5a)
and mammillary layer in it's radial
off, *49), By means of thorough

I nis 'd d =
¥ R L] rectinns ﬂf Pira T ¥y ﬂ' c ]-ﬂzﬂ 1 I'ld 1 in sl pe a
i) (d [1] 5 t hF[ e, A dilfe rcnce Tia |:HI

Wt T ~hi
htr;:l]l between the chalazae attached to the sharp end and that of
- [
lunt end of yolk (Chishima, qla~¢, 32} (Fig. 13
Chapler 1

the

PETEEN ey

jayers, the cuticle layer, spongy layer
gection { Almguist, "L Burmester, 10; Roman
examination of scorched cRE shell by alcohol lamp or of the egg shell treated
with silver nitrate solution it was revealed that the spongy layer is com-

Mammillary layer further in-
35) The periodic patterns of crg

Congideration on  ihe capue of asymmetry in the egryr.

A : ; ;i
yrunetries described in(i) and (i) may be influenced by the faet
acts

that 'thlz egp passes, spirally, through the narrow Tumes
the resistance of the duct. Asymmetry in (iii) and (i r1
bly, to the effect of gravity acting on the ova,ia v
down botryoidally. o
which ix

of oviduct excluding

is due f :
due, most proba- posed, further, of two layers (Figs, 3, 19).

cludes two thin layers within it. (Chishima
shell described above, most probably are derived from the periodicity of
caleium-deposition, because they resemble closely the periodic patterns of
the other bird's ege shell, shell of mollusca, lamella of Haversian canal and

of calcium compounds which were deposited on the

follicles which are hangi
Cause o i Erie
f asymmetry of (v} is mainly physical factor

d - g
munstral i hjl' L1441 174 thﬂ P sition ﬂf up h ca tio [
= ralme e 1 B 10 fﬂct on the lo I]?H 11

Hil Ch“mhe‘]’ i C i t -l T
I me‘ﬂ]""l“ he i IEr[‘!nCE of pﬂﬂiti(lns of ﬂir Chﬁlnbl" I'E
=T under

the different eonditions between the egg which

that of the cgg set up T

is set down horizontall

; yoand

e vertically. (upwards the blunt end) {
echa i -

o n|im of formation of the characteristic described in (vi) and ¢ i)
£y - i : ‘I

by ¥et been solved. However, it may be probable that it iz d i :
¥y mutual relationship between the exgp in the : e

environment within uterine lumen

water-pipe,

(ii) Periadic pattern of sheill membrane.

Up to now, it is generally accepted opinion that the egg shell membranc
is composed of the two layers, the outer and inner layers [Ferdinandoff

(*31), Richardson (353, Burmester ("0) and Romuanoff {49 But the present
an onter most layer in addition to the

uterus and physico-chemical
The characteristic descri i

, " ! b soribe i
may be originated mainly from the pressure brought o

; _ by co i
agamst the posterior part of BgE rotatmg -

: : spirally in the oviduct
31 Periodic patierns in the struciure of hew's cup and theiy

author found that there is, [urther,
above described two layers.  That layer remains in close connection with

Origrn :
g—called outer and inner shell

the lnner surface of cgg ghell after the s
membrane were removed. 50 that the shell membranc congigts of three
layers, the outer, middle and iiner layers.(Figs. 3, 17)(Chishima '35). Forma-
tion of the shell membrane is not completed in isthmus of the oviduct, but
Keratinous fibers composing the zhell membranc

(i) Periodic pattern of egg shell

].l. 15 giener, K b P
o g2 ﬂ![!r nown E EBEE Sie L I 1
k th-ﬂl t'l Teldl olsisEts  of ”IIBE ]'II.'II{:I‘ﬂS apic

it is completed at uTerus.
ot seereted from the mucons membrane of oyiduct in a fibrous con

but they make their appearance by denaturation of cHg

are
dition as it is,
albumen in the oviduct. It is not solved why the shell membrane is com-

posed of three layers with different structures, but it is certain that the
each of these three layers is formed at different regionz of the oviduct, that
is to say the inner layer is formed at first, in the isthmus, and the middle

layer is formed secondary in the uterus, thirdly the outer layer iz formed

in the uterus.
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{iii) Periodic pattern of cgg albumen

[f the thick albumen is cut through along the polar axis of it in the
water, it will be seen that the thick albumen is composed of seven to eight
layers which become visible as several of whitish sheets in pile, by denatu-
ration of egg globulin contained in thick albumen. (Fig. 2). Such a periodic
pattern of thick albumen may be originated from the albumen secretion
from oviduct around the yolk which is proceeding toward the uterus
{Chishima, ‘32, '33 Yagi and Chishima '32) Dried film of hen's egg albumen
shows perindic wrinkles (Fig. 23,

fiv) Periodic pattern of yolk is geoerally recognized fact, that is the yolk
is composed of several of concetric layers alternating white and yelluw yiolk
layers. (Fige. L 23  The origin of such a periodic pattern of yolk can be
attributed to the diernal and thythmic activity of wvary as bas been ad-
vanced by Riddle 113, Malvandoy and James (43) Romanoff Al L, and A,
1. Romanoff *49 and others. Result of the aunthor's histological studies on
the prowth of ovarian follicles in mammals and aves also agrees with the
views of other authors' as bas described above. The present author
{(Chishima '53) found that the yolk spheres are derived [rom the degencrated

{or de-differentiated) erythrocytes.
) Spiral stracture of the eges and aviducts in binds

{1} Spiratity of chalazae and sholl membrane,

Chalazae consists of the following three regions,
{a) the chalazilerous of membraneous portion which is attached closely
on the yolk surface, (b) the axial or cord portion which is ropy and spiral
in form, and hangs down from the hothoends of yolk into the inner waterly
albumen,  {¢) thick albumen portion, which iz adhered around the axial
portion of chalazae. Of the two chalazaes, the anterinr one which is attached
al the anterior emd of yolk, is longer and heavier than that of poasterior end
and twisted dextrally, while the pesterior one is sinistral. (Fig. 1. Direction
of spiral of chalazac is the same in both egus laid sharp end formost or in
the epg laid Llunt end formost. aMean value of the times of rotation of spical

was aboul twenty amd at a maximum attained iy in the each of anterior

o —— __”___/"\;‘ and posterior chalacie
\"'_‘_:-"_'i_f__ __d_,_,,rr"“:’_i"\__.j; In abuormal shaped 8RS,
bt L 2 T the spirality of chaluzae was in

- eperal, more nhscure than nor-
Fig. 4. Schematic Jdrawing of the len's ovirluct B A

alittedd Jongitudinally and lnid open, in order mal ones. Formation of chalazae
to show the dextral spiral of the folding 5 ot completed in the albumen
{dotted line} of mucous membrane,

A, infundibulum: B, albumen sccreting partion of the oviduct but it is

portion; C, isthmuz: Thouterus; K. vagna, in the uterus (Chishima "3la-—e,
1 A it
gy Yari and Chishima 329,

Thouzh the specific gravity
of chalazae is heavier in slight degree than that of egg albomen, chalazae
does not play the role to stahilize the normal position of yolk in the cgg.
It is widely accepted opinion that the chalazae serves to stabilize the posi-
tion of yolk in an egg. But from the result of the author's experiment in
which chalazag is removed expoerimentaly, it was turned out that the cha
lazae does not play such a function mentioned above, The anthor (Chishima

Fig. 3. The formation of chalaze of hen's ege.
Hem's epsd 1] was taken from the upper poction, --from middis portion, (3)--from
fower portion of allmmen secreting portion. 4] -from the uters {egg with soft shell},
35 flom the uteris famee with hierd shell) of the oviduct. It can be scen that cpg (1)
show no s of dhalazae formation, ege 4) bogms the [ormation of chalazae, egg 3]
clelazae formation has more advincsd, ege ‘40 chalazae fermation has advanced {urther,

cmr & chaforae loes olmost completely formed (From Chislion ‘307 Yagi and
Chishima "32)

‘31, Yagi & Chishima '32) has published the following results as to the
mechanism of chalozae formation, that is, the yolk ovulated inte oviduct
does not rolate during passing down, while the thick albumen sccreted on
the yolk, rotate spirally around the yolk, then denatulation (coagulation) of
albumen especially egp globulin takes place by means of mechanical frictivn



and by the difference of pH between yolk and albumen, Thus there appears
thin membrane, the membranvous portion of chalazae, on the surface of the
yolk, and the distal ends of them are fixed and connected with inner part
of thick albumen. Therefore, the distal ends of #t {axial portion of chalazae)
twist spirally in opposite direction according to the rotation of thick albu-
men. Aceording to the gpelation of globulin, the thick albumen changes from
its gelatinous collnidal state inte waterly state, the inner waterly albumien,
The author's view described above is derived from chemical analysis of ERR
albumen and observations of fortyeight oviducts from laving hens.  Shell
mrmbrane also shows spiral wrinkles (Fig. 19).

After all, the spivality of chalazae and shell memtrane may be correlated
intimately with the spiral form amd function of oviduct and with,the pela-
tiom or coagulation of egp albumen, especially of egg globulin .{Fig. 5.
Resides the spiral movement of the cpg within the oviduct and the uterus,
the spirality of the chalazae is due, most probably, to the general tendency
of spiral arrangement of atoms in proces of pelation of colloidal subistance
(e, g egg globulin and egp albumind,

(ii) Spirality of the oviduct

Albumen secreting folds on the inner surface of oviduct show 2 2
times of rotation of dextral spiral through an oviduct, the first spiral bhegins
at mfundibulum and ends at middle région of albumen secreting region, the
second one begins in connection with the first one, and ends st anterior
part of istlunus, and the third one Lbegins there, and ends, without com-
pleting a spiral, at anterior portion of uterus (Figs 4, 5, 18, 21, 223

Longitudinal muscular tissue of the oviduct also runs dextrally. Dircction
of spiral of the fold and muscular tissue in an abnormal eviduct with a well
developed right oviduct, also was the same as that of normal one (Chishima
S, and Yagi and Chishima '32) (Fig, 210 As has been mentioned above, the
spirality of the avian oviduct is a chief determining-factor of spirality in
the bird egos.

(iii) Orientation of the hea's ege at the laving time

In many ornithological books with the exception of Rumanoff's famous
book ['49,) it has been described that the eggs of wild birds are laid
blunt ¢nd foremost, But the results of the author's (Chishima "H b, )
ohservations on the 194 eggs from  White TLeghorn hens, and 125 epgps
from MNagova breed hens indicated that in White Leghorn breed the 851,19
per cent of cgps were laid sharp end foremost, and 18 81 per cent were laid
blunt end foremost, While, in Nagoya Dbreed 744 per cent were laid sharp
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end foremost, and 256 per cent were laid blunt end foremost. The higher
percentage of eggs laid blunt end foremost in Nagoya breed-epps than
White Leghorn-cggs is due, mainly, to the smaller value of shape index
(length/breadth)in Nagoya,s eggs than that of White Leghorn (Table 12
Relation between the shape index mean, standard deviation and coeffi

Table 1
Breed and | Orienta- Mean 5D, C.D
no. of cpe fion B
| wkL Sharp | 1389 + 07 | 0B & 005 | 6041 + 252
Shape 199 | Brant | 1454 = 013 | 065 & 05 | 4A01 + .33
i H b Sharp 1311+ 008 | 078 = A ROGL = ME
12%. " Bunt | 1297 4+ o8 | G o+ 2 |70 xS

Abbreviations @ no, mumber of ciges ohserved; Wh L, White Teglorn & . b, Naguyi
hreed ; Sharp, emes lzid glarg end formost; Wunt, eges laid blunt end formost
cient of deviation) and the orientation of eggs at laying in White Leghurn
and Magoya breed was described as above;(Table 1.
1t iz certain that the relatively round eggs are apt to be reversed its
orientation in the uterus.
{iv) Spiral pattern of egg shell and shell membrane
Sometimes, there appear spiral wrinkies on the surface of hen's cgg
shell z:T. the sharp end of it (Fig. 20). And the author observed in a certain
instances the calcareous depositions on the outer surface of hen's exp shell
at blunt end. Mormal shell mémbrane at the sharp end of egg usually
shows spiral pattern (Fig. 193 The author observed a spiral shaped cal-
careous deposition on the vnter surface of abnormal shaped egg in turkey
(Fig: 21}
Furthermore, there are very beautifully pigmental streaks on the surface
of vpe shell in wild hird, Embriza cioddes clopsis,
(v} Periodic wrinkles and spiral crack on the dried fitim of egg albumen
and serum.
1f waterly albumen of hen's egg was poured nte the netri-dish and was
left dry, then there sppears periodic wrinkles and then arises trifurcate
cracks at the peripheral part of the dried film, These cracks procecd toward
the inmer part of the albumen, and give rise to numerous microscopic poly-
ponal areas surrounded by the crack lines which appear at under surface
of the film. Within the each of these areas arizes p bright and round area
resembing, somewhat, @ cell-nuceleus. That area is a delayed part in gelation
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Cby drying).

With the advance of gelation of albumen, an arc shaped crack arizes
abruptly on the peripheral part of the bright and round area, and it ad-
vances periodically toward the center of that area, and at last it ‘hecmnes a
spiral crack (Fig. 24)

The spiral crack arises at the lower surface of gelated film and does
nol reach on the surface of the film, Number of times of rotation of spirai
of the crack increase with the increase of thickness of albumen layer. Some
times it altains to ten or more times. Tn the same dried film of albumen
from an egg both of dextral and sinistral cracks are observed by about the
same frequency, that is, sinistral 30,97 percent vs. dextral 49,03 per cent.
The spiral cracks described above take its appearance on the dried film
of hen's egg albumen, and also on that of other domestic or wild hirds.
But the patterns of the cracks in these animals show each of their species
speciflic pattern owing probably te the diffcrence of physico-chemical com-
position of egp albumen. [Fig. 25).

The pattern of spiral crack can be artificially modified by addition of
yolk or other chemical substanceés or by changing the container of egy
albumen, or surface textures of container. (L) Spiral crack of dried film
of blood serum. The author (35 e, [, g) found that the dricd {ilm of the
blood serum from horse, cow, pig and human being also gives rise to spiral
cracks resembling but somewhat differing from the crack of heifﬁ L
albumen. (Figs, 26, 27).  Patterns of these cracks of the Dblood serums in
different zmlimals also show spocies specifics as in the case of egE albumen,
and they alse differ with chemical composition, texture of vonlainer, and
with the thickness of the film.

From these facts it seems to me that there is some possibility to apply
the above described patterns of cracks for discrimination of minute dif-
ference in chemical composition of blood serum from normal or pathological
conditions, After the author's publication, in 1835, on the spiral cracks of
egg albumen and of blood serum, the aonthor learned that Ostwald ("R had
already described in a few words as to the spiral crack in dried [ilm of
hens exr albhumen. Bot his description is very hriel as that of Romanoff A
L. and A. 1. Romanoff ('4%). And, so far as [ am a ware, there s oo publi-

cation on the spiral crack on the mammalian and human blood serum.
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Chapter |
Temperature effect upon the velocity of spiral movement and respiralion

nndTEs sexmal dfj’ﬁwnce; in ayuatic fnsect, Elefes shictins, L

(1) Velocity of respiration and ils temperature cltaracteristics

Relationship between the frequency of the appearance of the inse
(E. s. L.) (Fig. 23.) onto the surface of wateér (for taking of fresh air), an
temperatures. almost satisfy the gxperimental formula given by Arrheniu
for the relationship between the velocity of chemical reactiom and the tew
peratures. And the value of temperature characteristics {g) was given [T
at moderate temperatures, 14 to 27°C, and from this value wi can presow
that the phenomenon is under the control of oxyvdation. While at hight
temperatures, 32°—2°C the value of g was given 45000 (Figs. 6, 73, Suc
a very low value of g at the higher temperature range may he attributed
the disturbance in normal respiration by the effect of higher temperature

(Chishima 28, "30a,).
(2} Spiral movesment and temperalure

At the moderate tempoerature-range Elefes stivsictis Lo swims spirall
upward and dowiward, around vertical axis between the surface amnd botto
of water. Direction of spiral movement of the insects is controled at the
own will, 5o that an insect often turns the direction, from dextral to sir
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Fig. 8.
ﬂ(ﬁ'ff-'as tlictices L.} on the surface of water to take in fresh air
! rdinate: lugarithm of the frequency of appearance  Abscissa: reciprocal of the abap-
e temp, x 100 dotted line: wave tendency of the logarithm of fr
i equency, (From
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Fig 8 Temperature effect on t . :
el n the {requency of spiral swimming movement, in Elees

Drdinate:  {r 5

A A s i ot

Absclema @ temperature C, (From Chiashime s : TR
stral or reverse during the way, Spiral movement of F s L. is not a forced
movement, because the insect shows no noticeable bilateral asymmetry of
body or legs, therefore, it is rather due to more active movement n.f the
i(fzs of one side than that of opposit side, Number of spirals completed in
43 cm. water depth, through upward or downward movement, increase in
number of times with the rising of temperatures, (Fig. 8). Thus the steps
of spirals become shorter with the rising of temperatures.

(3 Spiral mevement and oxvdalion

: Relatl.un between the velocity of spiral movement and the temperature
o g rois
aiwnter in this insect (E. s. L.} satisfies the Arrlenius’ formula and the
sl . f
value of p in upward movement was given 9170 at temperatures ranging

14° ‘¢ (Fi i
1:" 3? C (Fig. 7). Accordingly it can be seen that this phenomenon
also is in-control under oxydation.

T
emperature effect upon le frequency of the eppearince of an agualic insect

c4)  Arrhenins formula and wasy af presesd data

As Arrhénius formula is a [orm fo express a data by a straight fine.
if we plot the data accerding to the formula, we will obtain an ideslized
straight line within an oplimum temperature range.  Howoewver, we know
thal actual peints plotted from the data, fluctuate around the idealized line,
and il we connect these dots (points), we will abtain wavy curve around

the idealized straight line. (Fig. 6).
{§) Temperatnre characteristics and sexnal differcace in aspliyaiation

Studies were carried out on the relation betwesn the asphyxiation caused
Ly anaerobiosis (buricd under the water, and shutt off air} in I s L, And
the following results were obtained.

The animal vomitted out a blackish substandce from its mouth when it
is about to fall into asphyxiation. There can be seen & sexual difference of
the pose in syncopic state, the female animals extend its fore wings at right
angle to the long axis of body, while the most of males do not show such
a pose under the moderate temperaturs: range. (Fig. 28).  DBul under very
low temperature (8°C), both of the female and male snimals f=ll into syn-
copic state with a pose shutting together their fore wings. In asnhyxiation,
hind legs become rigid, amd streteh backward parallelly or crossing the both
left gnd right hind legs.

Asphyxiated animals restore their life, when they were exposed to fresh
air.  When the experimental animals sre asphyxiated at temperature 20°C,
the time reguired to restore their life was differed with the temperatures
at which the experimental animals previously lived. That is, the average
time reguired to restore their life was shorter in the animals lived pre-
pinusly at hwwer temperature {under than W45C) than that of animals lived
ar u higher temperature {higher than 27501 The averape lime required to
recover was given 7 omin 11 seo. in feonle, and 8 min 1l sec, in male
animals (41 temprrature range 5° @42 Al the females which have clapsed
25 minutes or O minutes alter asphyxinted at 27 C, restored their life when
thoy were roturned to the normal condition, but all of male auimals did oot
recover and died onder the same et

It is very interesting that even il the pxperiment is carried out al the
definite temperature of water, viz, 20, the effect of it differs by relative
deprees of temperatures at which the experimental animal lived before thi

experiment, that is, when the animals were brought ahout from higher tem-
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perilure condition iuto an lower experimental tomperature they fall into
asphyxiation faster than the animals whicl lived previously at lower tom-
perature thun the experimental temperature. This fact may e considered
as nn important finding with a deep significance as Lo the studies on the
temperuture cffect upon the physivlogical process.

The [act that the Female animals (F s L. recover from asphyxiation
fuster than mules alse seems to be an intorestiog finding.
CRy Wenme of selocety roree fretsplovefad fon

The logarithm of velocity of asphy=iation at lemperaturs ranging from
$0 to I0°C decreases rapidly with rising of temperature and becomes
minimun at about 14 C, and then gradually increases in velocity st tem-
perature ranging from 14° to 41 C, and then soddenly increase at tempoera-
ture ranging from 41°C o 45°C Avernge time required to fall the animals
into asphyxiation at the temperature range described above, 249 min, 08 sec
with females and 31 min, 31 sec. with males, that is, the female animals

fell into asphyxia faster two minutes than males.

(71 Arrhenins' fornli and wspivxiation phenoperion

The date from the asphyxiativn plenomenon at temperature ranging 14°
to 45°C in E 5 L. sutisfied the following formubt given by Arrhenius for
the relation between the velocity of chemical reaction and temperature;

K. & 1 1
= &)

The constant (), the so-called temperature characteristics from the present
data were given as follows;

au80 in female: 18440 in male, (at temperature 417 to 41°CH 102840 in
female, 130230 in male (at temperature 41° to 45:CY; (Figs. 9. 100,

Arrhenius formula is a form to express the data as an idealized straight
line. But it can be applicd only within a confined temperaturcs ranging 47
ta 41°C. and gives only one value of u within that rapge. Dut if we draw a
curve connecting cach of plotted points we will oblain a wavy curve Along
that curve we can estimate, further, five or seven of eonstants () (Figld)
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Fig 9. Temperature eifect on the velocity of asphyxia in the male £ = L

Oeclinate »  logarithm of velocity, Tha velocity was expressed by time in minutes
required 1o fall inte » syncopic siate by asphyxia. abseissas reciproeal of absulute temp.
= 1H, (From Chighima "Ma}

Fig 10, Temperatuce effcct on the velneity of asphyxia in the female £ o2 L

Explunztion of oridinate and abscisa is the same as the Fig % (From Chishima "k}

(R)  Asplyziation and nuirient condit i

The average time that the animals fell into asphyxiation differed with
their mutrient conditions, that is the well-fod animals reguired about five
minutes more than the animals fastened for two days before the experiment

by the time they fall into asphyxiation.
(9)  Syncopic states and chentival preaclions

Out of the form of curye and the value of u of synuopic state at tem-
perature ranging from 37 to 45°C in Elefes sticlicus L, it can be assumed
that the phenomena involves three different systems of chemical reactions
that is, (i) the syncopic state at temperature 3° Lo 8-°C may be due to the
loss of muscular contraction under extreme low temperature gince it does

not satisfy Arrhenius’ formula; (i) the syncopic state at temperature 14



to 41*C may be considercd as & result of asphyxiation of the animals, be-
cause its average value of in both sexes was given 14360, and this value
approximately coincide with the characteristic value of g in oxydation; (iii)
The temperature characteristics of asphyxiation at temperature 417 to 45-C
were given 116540, that is somewhar smaller than the value of pestimated by
the other investigators (Yapi and Koizumi *29) from the data of heat death
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Fig. 11. Graph showing in magnified form and in modified manner (medification of the
relative proponinon of (e length between the ordinate and the slecizsa from the diita
of the curves in Figs 910 tasgong Tromm 32 e 35 in temperature (_"Il‘n abe = I'I'J'.) It will
be =oen that the relationship between the loparithm of velocity of asphyxia amed ghe
reciprocal of the atmolute temperature 3 100 35 an undulating corve and not a straight
fine. Broken lines shuw that thore are ssversl {rends with different values of tompera-
ture characteristic in that phenomenom, (From Chishima “30a%

Fig. 12, Graph imdiciates the effect of temperature wpen the value of o of asphysin in £ =
L. It will be scen that the curve is rheithmical. resembling to a2 sine curve.
Chishima “F¥h)

(From

of other animals, on the contrary, it Is extraordinarily larger than that of
already established wvalue of oxydation in living things., Therefore, this
phenomenon is, certainly, duce to the death of animals by extremely high
temperature, accompanied with some influence of asphyxistion. Temperatore
characteristics of the velocity of syncope phenomena in £ s L. at tempera-
ture 457 to 539°C was given 140120, that value iz so high that the phenmupenon

may he considercd as a result of a heat death (or syncopic stated in the
animals,
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{100  Faciors regarding fhe loss of focomoffee ability by asplyxicfion

Loss of locomotive ability by asphyxiation in Eo 5. L is probably due to
the oxygen debt of muscular tissue, and to the accumulation of lactic acid
and CO, in the muscles. Asphyxiation and syncopic state under extremely
low temperature may biv caused by paralysis of nervous system and muscu-
lar tizgue. On the contrary, heat death may have relation to the denatulation
of myoprotein because the value of temperature characteristics of this
phenpmenon { g = 14112 at, 45 fo 5300 resombles that of protoplasm-

coagulation by heat.
(117 Considerafion of the meclanism in sexunl difference of asphyxiation

As described sbove the female animals fall earlier inte asphyxiation,
and they recover, rapidly, fram that state (han the males in E, s, L. This
fact iz , probablly, due to the sexual difference in activity of perexydase or

olher respiratory engymes.
(12)  Krough's formuda and the preseal experimeils

From the results of the present studies on the behaviour anel asphyxi
ation in Eletes siictices T, it can be sald that though we can see the penerdl
trend of the physiological process by moeans of Krough's straight line-Tormula
as to the relationship botween reaction-velucity and temperature, itocan b
applicable only to a certain limited Lemperature range, [T we wxpress thie
data @5 a straight line according to Krough, we can point out the possibility
of drawing a wave curve by tracing the actually measured points around

the straight line,
(13)  Helewharadel's formtla awd Hie fresead exfresimenis

Experimoentsl formula given by Belenharadek alsir belongs to & category
of the farm expressing by straight line. S thal, lis formuola also accom-
panies with the same defect as described about the formula of Krough (14

(143 Law of Qu and preseal diota

Law of {y advocated by vant Hoff implies deep significance, hecause
it indicates that the velncity of vital phenomena increases abuut two to
three times with increase in every len degrees of temperature within upti
mum temperature range. However, if we estimate €, at more parrow Tom-
perature ranges than ten degroes, we should Lie able ti obtain several of
O, ~values. By such a method the aathor obtained actually several of Q-

values from the auther's data of asphyxiation in £ s L., and a wave curve
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wis obtained by plotting these values { Chishima Wb ),
(15)  Arrhenins formula and streigld fine

Experimental formula given by Arrhenius also regards the straight line
A3 an ideal form of expression of living process. Tn this riespect this formuola
dlso neglects the small waves included in the straight line as described
before,
(163 Janislh's Feroela and present b

"Kettenlinte theoric® advocated hy Janish 87, resembles the writer's
epinion that lays a strong emphasis upon wave-expression. However, hig
formula (Kettenlinie reziprobe), ; = '.E' a* ya~*}also, can neither explain
nor include the author's data obtained from the asphyxiation at higher tem-
perature range.

(170 T wdlor's pethod regarding the expression by wave Hone

From the results of the presemt experiments, it can be said that the
rifationship hetween the velocity of asphyxiation and movement at tem-
perature ranging 47 o 45 C in Flefes sficficus E. can not he expresscod by
# simple mathematic formulia. Therefore, the anthor presented a form to
express the data as a wave curve (Figs, 11, 135 This form of exproession is
desirable to uae topether with the maetheod expressing by straiphe line, The
present anthor's method, of plotting, is as follows, (i) deaw the lines of axis
of X and ¥ so as to become equal length as far as possible, (07 take ex

perimental data at wide temperature

. range, (i) measurement muast car-

E vied oul as possible as small steps

i at small temperature ranges, and

‘; {iv} draw the curve in Fairly large
3'-: seale

Lf we plot the data by this moe-

N ——— T e thod we shall obtain the first, second

i L R AR or higher grade (smaller) wave

effect of temperature upon the periodic
ogcillation of intemsity [ or velogity ) by this manner of ekpression we
curve of physiological procesa Tt will can perceive the characteristics of
be seen that the larger sigmoid curve Q)
the principal wave line includes further

in it the more smaller wave line 11, and
(EL A A%, wave length of curve C. B, ddvatage to aveid the counteraction

(Fig. 113 The author believes that

each physinlogical phenomenon. And
thiz method may have, further an

amplitude of wave C. C, principal wave,  Of individual characteristics, That
1, zerond wave, I, third wave Ordi- is to say, individual characteristics
nate; intensity or velocity of physiolo-
pical processd  ubscisial  temperature
(From Chishima “30h)

iz apt to be counteracted by each
other by taking an average wvalue
from many individuals.
(18)  Meanfug of wave and spiral

After all, the author demonstrated the following fact in the chapter [,
that if the relationship between the velocity of resction and temperature is
plotted in section paper, ils curve is principally wave in nature, and, 50 far
as the curve is drawn on the paper it is, of course, in two dimensions but
il we suppese it is in three dimensions, stereographically, the wave curve can
b regarded as an abstractive spiral. And that spirality of the life phenome-
non and asymmetrical, wavy and spiral patterns in the lving world des-
cribed ahove are in accord with dialectic poeint of view, especially, with the
doctorine of oriemtal philasophy, the psycho-somatic dialectic (mind and

hody;or spirit and material are inscparablly united as an unity .

() Summuary

Studios on the asymmetrical, wavy and spiral patterns in the bird's egg,
aviduct, dreied fitm of cpg albumen, mammalian serumy, (chapter | ), and in
thi: relationship between the physiological processes (spiral movement and
asphyxiation) and temperatures in an aguatic insect, Ercfes sficfirns Lo are

performed (chapter 1) The results obtained are summarized as follows;

Cliapter |
{7 The auther has studied on the hen's egg-structure; with special refe
rence tothe asymmetry, periodicity, and spirality of it And the present
author found that the diagramatic illustrations of hen's egg, which have
heen ai;ll:t:pttrl witlely as a standard diagram of hen's egg, disagree, in many
points, with the results obtained from the present studies.
{71 Hen's egg shows asymmuetrical strocture ih the following points,
(i) polarity of yolk, ¢} shape of egp and yolk with length and breadth,
{iii} position of germinal disk, (iv) position of air chamber, {v) distribution
of pore canals on the egg shell, (vi) altitude of attachment of chalazac at
opposite side, (vii) origin and mechanism of the above-described asymmetry
in the epg are discussed,
(3 Resuits of studies on the periodic pattern in the hen's egg described
in the following subjects, that is, (i) egyp shell is composed of several of



periodic layérs, the cuticle layer, two sponpy layers, and of four or more
mammillary layers, (i) shell membrane is composed of three layers, the
outer, middle and inner layer, (iii) several of thick albumen layers. Civ}
several of white and yellow yolk laver.

(4]  The spirality of bird's egg and of oviduct is deseribed, with special
reference to the following points, (i) structure and spirality of chalazae
and its origin, (ii) mechanism of chalazae formation and the region of
aviduct at where the chalazae is formed, (i) wpirality of folds of mucous
membrane and of longitudingl muscular tissue of the oviduct, and intimate
relationship between the spiral movement of oviduct and spiral pattern of
hen's egg, especially the spiral pattern of egp shell, shell membrdne. thick
albumen and chalazae, (iv) orientation of hen's e at egp-laving mnrn::nt
and its relationship to the shape index (length breadth) of epg, fv) the
author found that there appear numerous microscopic spiral cracks on the
under surface of the dried films of mammalian serym and birds egg albumoen,

Chapter |

In the chapter | the present author described the results of studies an
the temperature effect upom some of physiological processes, especially the
velocity of spiral movement and asphyxiation and their sexnal difference in
aonuatic insect, Elefes sfiffoes L. Summary of the results is a5 follows,
"' AL optimum temperature, the animals swimn spirally and vertically in
the water. And the temperature characteristios of the velocity and frequen
cy of these bebaviours are given at the temperature ranging 14 to 420,
From the numericsl vidues of the temperature characteristics of thezge phe-
nomend, it was estimated that these hehaviours, at moderate temperature,
arc under the control of oxydation, but at higher lempurature range, it
may be attributed to the disturbance of the physiological process,

28 Wavy curves were obtained by plotting the datum oblained from the
relations betweon temperatyres and the following subjects; (i) velocity
af spiral movement, (i) trequency of appearance on to the water surface,
riii) wvelncity of asphyxiation in the male or female animaly, amd there can
be seen sexoal differcnce of it

3 It was found that, cven though the animals are exposed to 2 same
temperature, its effcel differs according to the previous temperature con-
ditions gt which the animals lived, that is, the animals being brought about
from the lower temperature than a doefinite experimental temperature they
fall more rapidly into asphyxiation than those from at higher temperature.

2 —

Accordingly it can be said that the relative imtensity of temperatures must
be considered as an important factor when an experiment concerning tem-
perature effect on the organisms is carricd out. And the average time
required to restore the life from asphyxiated condition was faster in lemale
than in male.

4) Mechanism regarding the asphyxiation, spiral movement and the other
behaviour in Elefes séicticas L. was discussed. And the experimental formulas
given by Arrhenius, Krough, Belenharadek, vant Hofl and others were also
discussed in comparison with the avthor's method cxpressing the data as a
wavy CUrve. .

i5) After all, from the results of studies described in the chapter 1, it is
concluded that the result obtained from the studies on the relation between
the physiological phenomena and temperature in Elefes sficticns L., did not
necessarily satisfy the experimental formula given by Arrhenius and the
others though the experimental results obtained at optimum temperature
range, satisfied them.

It can be said that even though the straight-line formulas given by
Arrhienius and the others are convenient to know the peneral trend of the
phenomena, it can not satisfy the data from further wide tomperature range,
that is, at higher or lower temperture than the optimum  temperature,
Moreover, the formulas expressed by an idealized straight fine are apl to
neglect the small waves undulating around the straight line. .
1 All data described in the chaper | ~ 1 are coincide with dialectical
point of view, especially, with the oriental way of looking at things from
ancient times, the psycho-somatic dialectic.

In conclusion the author wishes to express his obligation to prof, M,
YAGT Prof. IL UDA; Prof. T. HATAIL and Prof. IL ITO to whom the author

it indebted for valuable suggestion and kindly advice.
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layer—-mammiitiary ayer. ®4G | From Chishing ")

Fip, 15 psymunetrical digtribution of the pores on the hen's emr shell. Alcohol solution of
wisthvlen Blue wis dropped on the inner surface of the shell 10 make clear the pares
wpenings on the surface of dricd Tem's e shell,  Darker area is opague f0ca-
Trighter pottion i the mere translncenl spows = L% (From Chishinwgn "35a)

Fig, M5 A wmapmilied partion of Fig 15 showing eighl pare vpenings covered with cubicle
and organic matter, Existence of the pores opening can not visible without appivim?
e difusion=staming method, $140  From Chighima Ta)

Fig, 7. Microsoupic structire of the three lavers of shell membrane of the hen's ez Loy
outers iR, middie: 170, inner =hell membrane s##l | From Chishons 8.

Fig, 45 Abnormal oviducts of w hen, wiglil oniiluct (00 i well developed eoen QL is s
voheit - smaller tham the lell ome T Foldings of the pmeoss membrane weie pavisted
destrelly in the both wsiducks as normal II|11'-3+' A wvarys 11 cloaca, 1 From
Chighima ‘3ot

Fip, 14 pical wrmikles uf e pormgl stedl menthcine on the inner saclace of e lens
wymz shell at bhe puinted oo, T order 1 clarify, the wrinkles were tracedh with ink.

:.—'j - From Yo & Chishnn ©525
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Fig. 20, Spirality ol birds eges Spiral wiinhles on the vuler gurfuce of lwa's cpe shell ot
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the peinted end. S—— i From Yap & Chishima '32h

Fig. 21, Am abpormally elongated and connectod turkey's BRE with salt shell which is 1wisls
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dextrally, x ; (From Chishima ‘3e.)

&5 Hen's oviduct shitted longitudinally, and laid upen showing dexteal spiral foldinge
of the mucous membrane of the ovidict. *From Yagl & Chishima '32),

23 Microscepic pattern of the periodic wrinkles and the craeks on the dried film of
tzn's epm albinon. At an early stape of dryiog there appear the periodic wrinkles, anid
e polygonal crack areas st the periphery of the albumen gel, T the cach of these
areis then arises a clear, round areies {20, and then spiral eruck (B}, make its appearance
abruptly ot the peripheral part of the round clear wrea, and the spiral crak advances
peciodically toward the conter of the aren (cf Fig 24) %50 (Fron Chishima 35 o, [y
24, Microphotograph shwoing the spiral eracks sppeared] within each of the polygonal
shaped cracked arcas at under sorface of (he dricd film (preld of hen's g albumen,
380 (From Chishima '35c, 4, [}

25 Spiral cracks of (he dhed films of ege albumen of o wild birds, Lwberiza ciofs
ciupsis (%83} {Irom Chishima “356).

%, Microseopic pattern of spiral cracks en the dried films of human blood - serum
x100, (From Chishirma, unpublished data)

27, Spiral cracks of dried film of piga hlood serum, (xG0) (From Chishima '35£).

8 Eenual difference in the poses of dead animals (Elvres steetiens Lo inducedsed by
asphyxistion. The female animals extend the fore wings, while the must of males docs
nuot extend it. (From Clishima '30a)

Asymmetrical Development of the Urinogenital
Organs and its Relation to the Sex-differentiation
in the Chick Embryos*

Kikuo CHISHIMA

Laberatary of Bislagy, Fifiu Unie. Nagara, Cifir, Japan

Introdoction

Since the asvmmnoetrical development of the gonad awnd its relation to
the sex—differentiation in the chick embryn was first cdescribed by Semon
(1887), the problem has been studied further by several workers (Firket,
L Swite, '15; Lillie, '19: Minoura, '21: Greenwaod, '24-'25; Willier and Yuyh,
'28; Drode. '28; Witschi "34; '35; Chishima, ‘51, '52. ‘57, ‘68 and the nthers),

However. the following problems are not yet well established namely-(i)
asynumetrical development of the urinogenital organs through the whole
developmental stages in the chick embryo, (i) intimate relationship among
the development of the gonad, Wolffian body and Millerian duct, (i) at
what stage the first and the secondary sexual characters take their appea-
rance in the chick embryos. In the present paper the writer describes the
resules of studies on these problems.

Material and Methods

225 I, chick embryos obtained by crossing female Barred Plymouth Rack
with rm-m, Bhode Tsland Hed were used as material. Age of embryos
r.mRE.'d at 4 ~ 2! days of incubation. Under the microscope, the growth in
size of urinogenital organs woere measured in length, breadth and projected
area by means of micrmneter and camera lucida, The projected area of
the gonad or Wolffian body was drawn ar first,with camera lucida, and
the area was measured by planimeter. A then the wvalue of projocted
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area was divided by the maghification power. thus the true values of the
projected nreas of these organs were given in square centimeter,

To make clear the border lines of each urinegenital organs, Houin's
fluid was dropped on the surface of these organs after an incision had
heen made in abdomen and after the «viscora had been removed from the
embrye. In some cases histological studies of the gonad were carried out
to know the relationship between microscupic structure and the mMacroscapic
shape of the gonad  Method of histological study was same as that dese—
ribed in the writer's previous reports (Chishima ‘51 2.

Hesults

(A ) Asymmetrical deoclopment of the gonads with shecfal reforence fn i‘he oK.
differentintion fn chick embryos.

4=

(1) Shape and position of gonads and scx-differentiation j;
As has been generally known. the primordia of gonads first accur in 'Eg i
chick embryn on the inner sides of beth right and left Wolffizn bodies as “:é' :

A4 pair of yellowish white wrinkle or fold ar the 4 s e ;‘1

{fig. 6). These left and right side prinordia gradually part from each other '4"__;

ifigs. 7, &) but up to the embryonal age at 5 days of incubation, it js still P 2

impossible to foretell the sex of the embrys siice the gonads developed ‘f:‘

ta an equal degree in all embryos, (fig. 73

..'JE‘:F:"."'::'.

However, at the 7th day of incubation. discrimination of the sex of the
embryo is practically possible by the bilateral asymmetry in the female
gonads (figs. 9, 100,

At the same apge, the anterior end of the right gonad in the male
bends toward the outer side, and its rasterior end hends toward the inner
side of the right Wolffian body. 5o that the right testis scems somewhat
S-shaped {Tig. ). while the left gonad =till rugs parallel approximately to
the long axis of the bady, though there is no singilicant difference in the
sizes of the left and right gonad in the male

R

Wl
oty

On the contrary, the gopads in the ferale at the 7th day of incubation
show tolerably a bilateral asymmetry in size and shape of gonads, So that,
in general, the left side predominance in the female gonads is fairly evident.
(tab. 1. 2 fig. ,10),

However, in the present material, it was found that the discoimination
of the sex by the asymmetry in size and shape of gonads in the female is
not decisive, because there were ohserved some exceptional eases, in which
the gonads showed an asymmetry (size index L/R = 183 or 184, while

el R s s Fe

according to the result of histological examination, they showed a charac-
teristic structure of the testis

Accordingly, sex of the chick embryo can first be told exactly by means
of histological technigue at the embryonal age at 8 days of incubation when
the distended medullary cords first take their appearance in the ovary
only (ef. Chishima '52 and figs. 33-36 ).
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Fig. 1. Growth eurves of the gonads in projected area (em?) in the chick embryos, data
from  table 1.

Mobe 1 L Tell ovary, Lit---e-vmeeceoe Lt pestis,
| T —— Hight ovary, i -1 SRR ~Right teslis
Fije. 2. Size-indices (L/RY of the embryonel genads in the chick embryos, data from table
L

It i a noteworthy fact thar the gonsds obtained from untreated or
normally incubated embryos often show a very wide varistion in shape,
especially on the right gonad in the female. Accordingly. it is necessary for
the experimental investigators to take this fact into consideration becanse
such an abnormal form of the gonad under normal condition of inculbation
is apt to be misunderstood as an effect of treatment such as the injection
of sex hormane into the developing egg.

The results ohtained from the present observation an the growth in the
projected ares, length and breadth of the gonad are given in table 13 and
fizures 1~3, 6~32- ‘

Figure | shows the curves of development of gonads It iz evident
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that the left ovary shows the mast rapid growth and the second is the [eft
testis, the third is the right restis and the last is right ovary which stil]
persists as a rudimentary organ at the hatching (fig. 31), It i3 also a note-
worthy fact that all those four curves exhibit getmrally. the same feature;
the irregular waveness,

Size indices of the avary clearly exhibit the left side predominance
throughout the whole embryonal life, but in the male gonad, this tendency
is smaller in degree. than in the Fernvile, Thus there can be found anly a
slight evidence of the Lilateral asymmetry in rhe testes {tab. | and g 2).
1= TH.7

L. R=I158 and L= — T tub. 3).
2 Melanin pigmendation on the surface of the pnad
In the present material it was observed that the 31 testicles  on which

Froquency of the asymunelry in the testes was as fabllows; L

melanin pigment deposited, were found in 28 embryus out of 126 embryos.
The melanin pigmentation first occurred on the testis' sur faceat 14 days
of incubation and it increases in the intensity awd the frequency of ocour-
rence with the embryonal ages. Melanin pigmentativn sceurred most Fré-
quently on the antorior half of the Iefl testis (taly 4}

The Ieft and right ratio in the intensity and the frequency in the eceg-
rrence of melanin pigmentation on the 34 testes out of 126 embryos woro
as follows, L:R= ;0.7 (in intens ty) and LK =21 Lin occurrence ) ftab, 4
Hence it is clear that the melanin deposition on the testes also shows a left
side predominance in its intensity and occurrence (tab. 41, It i3 very
intercsting Fact that there conld not be found the pigmented ovary throg-
ghuut the all embryonal Tife,

- (B) Development and relragression of the Mullerinn duct

- 478 -

As has been generally known, the Millerian duct first Appears at the
anterio-dorsal side of the Wollfian body {mesanephros), then It grows
extending backward to the cloaca along the outer side of the Wollfian body
{fim. 7). As represcoted in tab. 5 and figs. 3, 6~12. the development of the
Millerian ducts in the hoth sexes is almiost in the same degree up to the
dge at 8 days of incubation (figs 11, 123,

In the male, the Millerian duct attains its maximun size at 9~10 days
of incubation (fig. 15} acd at the 11 days of incudation the ducts of the
busth right and left side siddenly disappear at voce leaving o whitish cloudy
remnant (fig. 170, At the 12th day of incubution this clondy  sulmstancs
disappears entirely. While, in the female, the right Millorian duct begins its
retrogression ar the 9th day of incubativn backward from its anterior end
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Table 1 Asymmetrical development of the wonad size in projected srea (e} with

rolation to age and sex in  ehick embryo
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Table 7 Asymmetrical development of the ponad size in length and bieadth in chick

emhryos with relation 1o sge ond sex
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{aquare omJin the chick cmbryos in relativn o age and sex

Tahle 3 Frequenegy of the vccurrence of the biliteral asymmetry of the lestis-size

Freq.
{:p.rsm fﬁhgfm LR LR L=R
g 5 &
0 5 5
11 [ L |
12 ] 5 4 z
13 ] 2 3 |
14 i 3 2 [
13 5 2 z [
17 3 2 1
17 3 2 |
16 5 b]
19 i} ) 1 1
20 b b
21 I i7
Tutal b 69 14 !
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Table & Depusitivn of melanin pignient on the testes in the elick embryos with

relation to age, faterality, imtensity and frequensy of occurfence

o T Fiﬁmfll'lcd Lestis ‘-:':il: aof melanin deposition -
in ' b Right testis | Lefttestis | A | Al | In. | AL
o EMLTYD = = = e
o e | e e & (L [R[E x[L]r]L
14 7 n 11+ I
15 7 ] 1]
18 10 2 2 EEm L 1
W g i ]
18 24 3[4 3 |+ 2| -3 1
19 4 Z [ i | |
20 1 1] 2 I |
. 4 et .

21 3 i SRR 12 il;ﬁl;#;;iﬂ-r 28| 2| 3 |
Tutal 126 14 n| » Ml 6|12 6| 3| 1] 2| 2|2
Ao anterinf half | Ai-----antefio-inner side;  In,---inner slde;

Al Al the surface of teatiss Koo Right testig; Luo-oreos left testiz

(fig. 14).

The right Miallerian ducts in the live female émbryos out of eight
embryos at the 10th day of incubation retrogressed already o the aoterior
region of the right ovary (fig. 16).

But the breadth of the posterior porlion, especially  the shell gland of
the right Millerfan duet in the female, does not show a sign of decrease
in size even after 13 days of incubation and still continues its growth
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Fig. 3. Growth and refrogression of Millerian docts in the ehich cinbryos, data from

table &

Mote ¢ LML Length of left Millerian duet in fermnale;
RML------Length of right Mallerian duct in female:
ML -iveae ~Length of Miillerian ducts in mabe;
MB--ceen Breadth of Mallerian duets in indifferent stage and male;
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Ly e -Breadth of the largest portion {shell glapd) of left Millerian
duct in feamale:

WAB--Breadih ot (e largest portion of right Mallerian doct in femala,

Fi 4. Growth and retrogeession of the Wallfian body in the chick embryos with refa-

tiom 10 age, 3ox and laterality, data from table G

Mote ¢ LW-oo oo-lelt Waolllian body; RW - right Wolffian body.
Fig, 5 Size-indices (L B of the Wolilian bodies in chick embryoa with refation to spe

itmi] =ex, data” {rom tabls &
the hatching time {fig. 313 Tt contracts in lenutly o the posterior end nf
Wollfian body, at the 12 days of ineubsation i fige, 204 and then rhe anterior
portion of the duct hends sooas to become o houk-like foem (Fg24) The
posterior portion of it bulges out anmd gives rise o the so-called "shell glind®.
The left Millerian  duct only conticues its growth through the whole
embryonal life. aod afrerward it Liecomes L3 the Eunctional ovidoct in the
adult hen (figs, 29, 31},

Tabla 5 Growth and retrugression of  AGllerion ducls i the chick smbryos with

special reference Lo sEe, 30X wed Lateraliy

Hao. of Mistierinn duect in male Mllerhnn duct o female
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in .‘H [ E s | Right {em.)| TefiCem.) Hipght il Left (em)
days E | & i—-g Lemg,| Br. |Teme| Br. |Fleng| B SoE | Teng Br. I S

3 5 QETIZO0TY  0.6T|0-0073

B -1| 07300154 0015 tndli £ aremt st

T 5| pefogis | DO 0o

a II:I| L1205 | DT 00IS

9 i & *J:: (162 0019 TRE 0018 n.d9 I‘.-E22| 1 P

10 3 & 3 08000% 1.88(H4d .13 RSN 30 il

11 o I 13 1] Hl i 168 30 LA 1.3

12 m o 22 i 0ric) B N 1 [ L T[4 R 1 0.0450
13 2 & 9 T nodi]  ndrd LR 0.0z8  GaTT
|4 3% 5 10 05 @03y onesdl Gaan 0024 BOTIS
(5 i & oo O v | N S A P (o3 oa8n
16 | . 033 1t M R ] R IET = A Tl
i N 2 .47 o Dodsal RSN nEgl g
14 h7 i) i | B = (1o AT L
19 7 2 i IR v S < 1 1 A T (12040
Il 13-J 13 ded 53 :mﬁ-’r\'} EB30 1 = I T

G Breadih of Millerian thaet at the Targest portion {shell gland¥
Lengt-- -- - Length: b, - ---Breadth.
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The asymmutricel developient amed the sexual differepoe in retrogre
weion of the Miillerias duct seem to bave a very imgeartant biolsggical signif-
icance as in the case of the right nvary.

{(C) Growth and rofrogressbon of the WolfiTan Godly

Though there is an intimate relarineship between the development or
the retemrression of Walffian body and thar of the gonad, there has been
paid a litthe ateention about this watter.

The results of the present studies op the growth, retragression and
size index of the Walifian body are given in tab. 6 and figs. & 3 and 6~32
Tt was revealed that the growth curves of
Waollfian hodics up to at 14 days of int:u't:m— T
tion reproseot o faicly pavallel refacionship -ﬁ..
with Lhat of the gonad (figs. 1 and 4], 4

Fyen at the later stage the left side
predominance of Wallfian bodies is still

evident (fig, 5 1726 _"!i -
Frum this [act it can be said that the Il&

left side predominance (degree of asymme:
try ) in the Woelffian badies of the female,
is more prominent than in the male, as in
the cases of the gonacd and the Millerian (1 ;

dluct.

It s alss interesting thar the right
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Abbreviations
LG, left gonad.

LW, left WolfHan body.
LM, left Mbllerian cuect,
VC, wvena cava posterior.

'Rxplunaticln of figures f=35

Rz,
HW,
BM

Iy

right gonad,
right Wolffian body.
right Miillerian duet,

distended medullary cord.

Fig. 6. Tirinogenital system of chick embryo, at 4 davs of incoostion,
Ccemera lucida drawing)
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Fig.15. 23t 10 days of incubation. (52 x 5

Figle. ———————, st I daye of incubation, (¥} x 5

FiglT, ——, at 1] days of incubation. (LD = 27
Figld ——————— at 11 bays of incubation, (P x 27
Figls, ~————at 12 days of incubation. {f) x 27
Fig2). ——— ,at 12 daye of incubstion. {8 x 27
Fig2l, ———  , at M ddays of incubation, (D = 27
Fig22, —=————1/ at 14 days of incubation, (4') = 27
Fig2s, ———————, a1 15 days of incubation. (53 = 27
Fig#4, ——————, &t 15 days of incubation. (7} x 27
Fipds ———— al 16 days of incubatinn. (43 = 27
Figsh, -— ———, at 16 days of incubation. (21 = A7
Fig2], ——— . at 17 daye of incubation. (273 x 27
Fig#h ———, at 17 days of incubation, {£) = 27
Fig.23, , Bt 18 days of incbumion. {90 » 27
Fig30, ——, at 18 days of incubation. {31 = 27

o8t 21 days of incobation. () x 27
» at 21 days of incubation. (L) x 27

Figdl —————
Fig3z :
Fig3d A mictophotograph of a left gonad in a female chick embryo at 7 days of nou-

bation, shiowing {]1.1!; there i= no distended medullary cord fn the gonml 3 160
Fig34, A microphotograph of a right ponzd of the same embryo as that of the fig 33,
In this cass, there is, alay, oo distended madullary cord. = 160
Figds A microphotograph of a left ponad in o female chick embryo at 3 days of incu-
lialion, showing the existence of distended medullaey cords (T, =16
Figh6, A microphotograph of o left gonad in a male chick cmbree at 2 davs of Incu-

bation, shawing that there is no distended medullary cord. =160

Wolffian body in the female grows slowly but its retrogression is faster
than the lefl one (fig. 4).
right

Those tendencies coincide with those of the

ovary, The result of the histological examination  of the

preparations obtained from intact Wolffian bady together with the gonad



Talle Growth and degeneration of WoliHian body in the chick embryn in relation
to oo, sex and laterality
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also indicates the intimate relationship of these two organs (Chishima ‘51,
52y, The retrogression of the Waollfian body sets in gl W6~17 days of incu-
bation. The retrogression beging from the anterior part and funer edge of
it, and at 18~21 days of inculmtion the feft and right Wolffian bodies become
a X-shaped puir fn form and position, resembling the testes at that age
(figs, A0~32L
(T WNfferentiation of the sceondary sexnal characters

It has been generally koown that the male F, chick embryos, obtained
by crossing female Barced Plymouth Rock with male Rhode Island led,
huwve a1 white feather spot fwhite spat) on the top aof head st hatching
fime while the head of the female is covered wirh black feathers omnly.
Mowoever, so far as the wriler @5 aware, there is on publication an the
embryonal age at which the white spot takus its appearance.

OF particular interest is the fact that the togp of the head in the Temale
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cmbryo at the 12 days of incubation was already covered with bliack feather
primordia. while in the male at the same age it was naked aecd there coule
be founda reddish blundy spor (or area | rezemblicg an inflammatory conge-
stion.  The appearavee of such a red spot in the male of the 12th day o
incubatian iw the earliest sign of the secondary sexual character,

Tr the present material, such a reddish bloody spat on the head was found
all 10 ovife embryos examined. but v did nor appear in 12 female embryos
with exception of two embryos with o small red spat on the head.

It is a netewoethy fact that the white feather primocdin on the head
in the male first take thoeir appearance at the reddish Bloody area on the
hoad in all the male embryos ar b days of incubation, while the heads of
all the females at the same ape are coversd only with black feather pri-
maordia without sxceptinn.

It iz also an intercsting Tact that the feather primordia, which can he
recegniced with the naked eye a3z hlack dots, lirst make their appearance
an the basal portions of the wings and op the middle line on the dorsal
gurface in the female at the Sth day of incubation but they do not appear
iin the male at thesame age. In the female of 10 days of incubarion. thue
feather primordin grow aid increase in number and they occur further on
the neck and the basal portivng of the both of the hind legs, while in the
male at the same ape, the depree of the development of the feather primor—
dia barely reaches the conditions which are the same degree as that of
the female at 9 days of incubation

Though there can be found the more prominent deposition of melanin

pigment on the beak and shank in the male than in the female, as has beor
pointed out by Mammond and Harshaw 941) and by Heiman and Tight
('43), the shank color can ot he considered as a decisive criterion for the
discrimination of the sex.

Tlie size of tho anlage of the cockspur, beak crushing process on the
beak, and of shank in the male are somewhat larger than those in the

female, but these characters alse can not be referred as decisive criterions



IHscussion

(11 Asymmefry in the ponad

As to why the anterior part of the right testis, at an carly develop-
mental stage, hends fowacd the ooter side of Wolffian body (fig. 9), Green-
wind ('24~-"25) attributed it to a more rapid retrogression of the right
Waolffian body than that of left one

However, from the result of the present observation it can be said that
this tendency is duoe to the moere rapid growth of the left Wollfian hody
than the right one since the right Wollfizn body does not show the least
sign  of rerrogression at 7 days of fvcubation when the right testis begins
its bending. Moreover, the growth of the right Wollfian body continues
further even up to the ageat 11~ days of incobation (figs. 4, 17 235
At this stage the outerward bending of the anterior end of the right testis
becomes maximum.  Semon (1887) claimed that the sex in chick emhryos
may he identified at 5~6 days of incubation. On the econtrary, Firket {*14)
asserted that the emmbryonal sex in chick can not be distinguished ceven at
7 days of incubation.

According to the result of the prescnt studies, the sex of the chick
embryo can be approximately diseriminated at ¥ days of iccubation by the
asymmetrical development of the female gonads { figs, 9, 1075 but the sex
van first be distinguished with sufficient exactness at 9 days of incubation.
Ar tha: stage, the distended medullary cords and the characieristic histalo-
gical structure of the ovary, first take their sppearance ouly in the fomale
wonad (figs. 35, 36) Minoura ('21) indicated that the development of the
right ovary does nol cease until the 7th day of incubation. Mimura ("28)
deseribed the frequency of the cocurerce of asymmetry of the testos in 55
chick embryos ranging at from 7 to 20 days of ircubation. as, L<ik=0,
L=R=3 L-R=52 cases. Willier and Yuh (28} reported the result of the
mcasyrements in the size of the gonads in 182 chick cmbryos at 18 days of
incubation. As to the melanin pigmentation of the testes of chick embryos,
Mimura ("28) found 6 cases in 83 White Leghorn embryes, and Willier and
Yuh ("28) also found 5 cases out of 203 cmbryes in the same material.
Kawane and Takahashi ("46) described abouwt the histological study on the
melanin pigmentation in the testes of chickens.

Lillie and Yuh {32}, and Trinkhaus (48, '53) reported the relationship
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between the melanin pigment and hormones in chickens. However, so far
as the present writer knows, there is no publication about the bilateral
HEY MMEetry of the melanin pigmentation on the gonad throughout the whole
embryonal stage in chick. The reason why the melanin pigmentation does
not take its appearance on the embryonal ovary is an interesting problem.
(71 Asymmefrical development and refrogression of the Miillerian duct

Gasser (1874} advocated that the growth of the Millerian duct in the
male stops at 8 days of incubation and then it Degins to retrogress from
its anterior ond toward the posterior end,

Minoura ('21} indicated that the retrogression of Miillerian duct in
the male embryo does not mecessarily begin from its santerior end buot it
may retrogresses simultanesusly from several parts.

Greenwond (('24-"25) described that the Miillerian duct in the male
hegins its retrogression at & days of incubation and then disappears comp-
letely at 14 davs of incubation. However, in the present material, the
retrogregression of the Mullerian duct in the male begins from several
parte of the duct at 10 days of incubwation and suddenly disappears at 11
days of incubation. {fig, 17).
iz Asymmetrical development and refropression af the Wel(linn body

Though there have been published many investigations regarding the
development of the Wollfian body, there iz no publication on the asymme-
trical development of Walffian hody ard its relation to the development of
gonad.

As the present writer has already pointed out at the early develop-
mentzl stage, the boader region between the Weolffian body and the gonad
in chick embryo shows s continuity in histological structure without a
boarder-line, and there can be seep s clear transitional phase from the
cellular elements of the Wolffian b-dy into those of the gonad (Chishima
'52). From these facts the parallelism between the size of the right ovary
and the Wolifian body may easily be understood (figs. 12311
il Chrigin of the bilateral asymmelry in the Urinogenital organs in ohick embryo

Agymmetrical development of the reprodoctive organs in the female
hirds have been of interest to biologists. Though several workers have
studied on the matter, there is still considerable confusion in the opinions.
As has mentioned in the previous chapter, the left side predominance in the
testes and Wallfian bodies is significant, especially in the Millerian ducts
of the female and in ovaries it is more evident

As to the cauge of inferierity in the development of the right ovary in
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bird “offman (1892) attributed it to the effect af the pressure imposed to
the vena cava inferioe, while Firket ("l8) ascribed it to the pressure Lo the
right ovary by the left ovary. Stieve ('24) peinted out that the pressure
from the right lobe of liver to the right ovary is the cause of the inferio-
rity of the latter {guoted by Witschi 14). Witschi ("34) assuried that the
degeneration of the right ovaries and of right Millerian duycts in daves 1s
due Lo the result of the phylogenetic adaptation fo the aerial hahitation.
The present writer also considers that the poessibility of such physical
factors presented by the investigators described above should be accounted
For as a partial cause of the left side predominance of the gorad in the
chick embryos it goes without saying that the tendency is due Lo a genetic
characteristic in bird,

But it should be taken inte consideration that the asymmelry in avian
gonad should not be dizcussed only from the basis of the data obtained by
the ohzervation on the development of gonad. On the contrary, it should
be considered in relation to the other urinegenital organ wnd the pose of
the embryo in a0 cg8E.

Therefore, the present writer believes that the following factors may
deserve much consideration in explaining the direet causes of left side
predominance of urinugenital organs.

{ i) Chick embryos lie down on the left side and flexing the body toward
the right side in the developing egws. Herce the right side of the embryo
may be subjected toa more Strong pressure than the lefe. Thus the left side
of the body may be supplied with more abundant blood than the right.
(i) ena cava posterior ramify into two bracches at the posterior end
of tne Woiffian body and the left branch ix always larmer than the right
one (figs. 10, 203, In addition to this fact the heart is localized somewhat
npar the left side of the body, These facts alse indivate the left side predo-
miinance of the bloed supply in the chick embrye.

(iii) Origin of the cellular elements in the embryonic gonad. Witschi {35
claims that the asymmetry in the avian gorad is due to @ primary, here-
ditary deficiency of the right cortical inductor, so that he supposed the
active migration of the Urinwordial germ cells From the right to the left
gonad, Swift ('15). Huettner (50} and many other investigators attributed
the more rapid and continuous growth of the left ovary in chick embryu
to the more gctive mitotic proliferation of the left ovary than the right one.

However, as the present writer has pointed out in the provious report

— 484 —

g

{Chishima '32). the opinions presented by Witschi, Swift and the others
have neither been substantiated by a firm evidenee of active migration of
primordial germ cells nor by an ¢vidence that the prowth of the gonad is
brought about by mitotic profiferation only. On the contrary, the mechanism
uf the retrogression of the right ovary can be referred to the lesser blooc
supply [described above in (i) and (iiiy]. and deficiency in capacity of the
fixation of the blood vell, especially the erythrocytes and of their differen-
tiation into the celiular clements in the gonmad. The right pvary. therefore
relepgresses in accordance with rerrogression of the right YWaollfian body
{Chishima ‘51, '52, "57. "58).

Summary and Conclusion

Srudies were carricd aut on the relation between the developmert o
the urinogenital organs amdi the sex differentimtion in 285 i, chick embryo
ohtained by crossing female Barred Plymouth Rock with male Wioude (slanm
Red, The age of the embryos canped from 4 to 21 daws of inl:'uh:il.ir.m. Th
results of the studies are summarized as follows:
i1 The sex of the embryo is rearly prssible to tell at the age of ¥ daysa
incubation, sipee at this age there appears @ bilateral asymmetry in th
femnale gonads. However edact discrim nation of that sex in embiryn is i
first ahle at an age of & days of inecubation by the appearance af the thit
tended medullary cord in the fomale gonad at that age (fes 39, 06
(% The right ovary in the Temale does nor cease to develop at the 8 or !
days of incubation, but continues (o develope till the age of 15 or 16 days
incubation, and then it begins o depenerate. but persists as a rudimenta)
gonad still at the time of hatchirg. (figs. 1 310
1) Ratios of the sizo o the lefr gonmd to the rigght one in the nule chi
embryues are indicated by #gize indives” (projected area of Tefl restin Ehat
right testiesp and they ahnwed Fluctuntion from (L) to 1449 throughout t
whale embryonic period, awl aocurve vitlues ploteed against varias skEc
shows o wave due to the rizing values in Loth the earlior aed the lat
stages of incubation, amd  the lowering values in the midedly stage
incubation (fig. 2). The size indices of the embryonic osvaries fluctu:
from 1.00 o B 24, The curve of the indices rises, howewver, cortinuous
from earlier embryonic stage tawird the later embryonic stage throught
the whole embryonic perivd (fig. 22
41 The apterior part af tlie right testis in 7 days embryo begins to be



towird the right side, while the posterior part berds tawsird the lefr
Thus thre rl'lfht- testis is translormed icto somewhat 5 shaped gonad, (fig.11)
S0 The gorads of buth male and female chick embryos which lave not
been subjected to any eaperimental treatment manifest occasianally various
abnarmal shapes, and such abnormalities are more froquently found in the
right gonad than in the lefl.

i Melanin pigmentation in the testis appears from 4 davs of incubation
and the pigmentation is mare frequent in accurence and more intensive in
degree in the left tostis than in the right rab. 4.

it Milleriin ducts of hoth right and left sides v the male cibryo and the
vight duct in the Temule do not cease wodevelop on the Sth oday of incu-
bation s luis been bolieved, Dot they contisue 12 grow further unddl 9~ 10
days of jncubation. 1o the male embryo the Wullerian duct beging to under—
gua retrogressive change amd the whole duct becomes somewhat cloudy
substance as the resull of degenceomtion @@ 11 days of inculsition, and then
il disappeirs completely on the fulliwing day, thus it s nol to be seen in
this Lf adies emibeyo. In the female however, the retrogression of the right
Aillerian duct begins T its anterior part 2t 10 days of incobation and
retragiresses toward posterincly. but the width of the duct still increases in
side anel qts posterior purt remains stll at the hatching time. (fips. 3, 3l
o The growth of the female Wollfisn hodies continues longer than in
the imale. The left Wollfiin hodies in both sexes continue to grow for a
Lanygever prriod than the right ones, and therefore the retrogressive changes
tike place [ater than in the right one, The value of "size index® (LK of
Wodifian hody is Lirger i the female than in the male. Noodecided sex
differenee can e fonnd i the WallTim ducts ¢ Dips 405 G~

o Pl el siede prodominance of uringgrenital system i the olhick embryos
s oot oprabably cowsed by e faees: attitude of the cabryonic hody
Hladie o s deft side sl fhesing or bendimg of  the embn vonic hady Lo
the wight Sides i the early siage. Anedl thosy special cowditions of the
vemthryanic body may cpise physieal deprossion of bl supply  to the

viht sigde of e body by oanore severe pressare acring vpon that side than

| tab e Teather primardinn is toe be discerned about
- § +than in the female. There appears = very striking
L .5: I i head in the male chick embrye of 12 days of
. area of the blosdy spot the *white spot” (white
H e

g i =2ty

L

feathering arca) then makes its appearance at 14 days of incubation, while
in the female embryn such & sccondary sexual character fails to appear.
And some of the nther secondary sexual characters wers also discussed.

This study was carried out chiefly during the years 1940-44 at Hyuzho
University and supplemented Ly subsequent works. Some of the related
matters were reported in the authm’s previous papers {Chishima'sl, '52),
Fut in this paper the authnr desceribed informations cmitted in the previous
papers and the results obtained in the sobsequent works.

Tle present author wishes to cxpress his gratitude t prof. M. Tange
and prof. H, Mimura for their kindly furnishing the laboratory facilities,
equipment, and material. Thanks are also due to prof. H. Tto and K.
Tsutiya for suggestions made in the preparation of the manuscript.
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Il A review and consideration on the sexual
photoperiodicity of domestic and wild

animals,

by K. Chishima
(Hesearch Dull. Gifu College of Agricul. No63. August. 1990, Gifu. Japan.

pp. LB3—197)
Sumnmry

As regards the sexval photoperiedicity in animsls, many workers helieve
that the light is only or the most important facter which accelerates the
sexual activies of the animals throwgh the increasing internsl secrction of
pitvitary body. However, it seems to the author as an inadeyuate conception
that the light is the only and decisive factnr to promote the sexual aetivity
in animals, because the sexval activities of the animals are combined resultants
of the reactions to the several kinds of facters, such as their own inner
hereditary and physiological sexusl-rhythms with the environmental factors,
namely, temperature, light and food, cte.

In natural conditien, sunlight always accompany, dircctly or indirectly, with
temperature and food, etc. It may bLe an inevitable bislogical means by which
investigators carry oul the analytical studies on the reaction of animals to a
certain factor abstracted from many other combined factors. However, it should
be taken into aceount that the animals may show, at the same time, the reac-
tions not only to the light but also to the closely related other facters such
as temperature and food, etc., according to their hehaviours acquired through
their phylogenetically recapitulated adaptations te the snvironments.

The preseat writer, forther, pointed out that the psychological effect (libide
or sexual affinity) may be aceclerated, most probably, by seeing or scarching
the opposite sex by means of additional illumination. So that it should also be
taken into account for the resoletion of sexurl photoperiodizm. In other words,
no study on the sexuval behaviour without regarding to psychological factor, by

any means, may be referred to as a reasonable and reliable investigative
method.
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(B} Papers published in Japanese (On bio-dialectic)

(1! n the confrontation between oriental and occidental thought, and their
synthesizing.
i Academia Ho 40, 1933)

(2] Criticism en the current scientific methodology.
[ Seibutsuy Kyoiku, GifuKen vol, 6. 1962}

[3) On the basic principles and its practical applicativns to the daily life.
{Seimei ta Kiketsu {(Mind, Dody & Lile)l--1, 22, 2--3 & 6

Edited by the present avthor. 1964].

(4] Confrontation on the view of life between Orient and Occident and its
unifving.
{Reseach DBull, of Nagoya Commercial Univ. vol. 9. 1964).

(5} Antagonism hetween the mechanism and vitalism, and its unification.
(Seimei to KiKetsu. 3--4. 1966)

(6) Secret of nature which hiden among the border-area (Grenzgehiet).
{Ibid 3—4. 19G6)

(7} On the correct thinking about life {Ibid 3--4, 1966)

(8] Fusion of the oriental medicine and occidental medicine (Ibid 3—4, 1966)

9} On the wave and =piral tendeney of the forms and functions in life. Report
1. Asymmetry and its meaning (Rescarch Bull. Nagoya Commercial Univ
vol. 12. 1867)
@ Matter and energy (Mind and Body: Science and Religion)

I Hasic slement of life {Material and Energy J{ Scimei to Kiketsu 6--3, 1968}

{1 Amtagonism hetween materialism and idealism, and its unification (Ibid,
G4, 1969).

(17 Antagonism hetween material versus energy, or mechanism versus vitalism

and their theovetical uaification. {WHesearch Bull. of Nagoya Commercial
Univ. vol. 14, 1970},

(C} Moncgraph

All principles and practices as to the above mentivned egight fundamental
and revolutional principles advocated by this auther are also described on the
other nmine volumes of this series, “the Chishima's Complete Works on the

Viclogical and Medical Sciences”. {About 5,500 pages)



Especially, the full works of this author's on the wave & spirsl tendency
|Bio-Dizlectics) of organisms (including mental life and civilization) are
descrihed in the "CHISHIMA'S COMPLETE WORKS™ vol. 7 (pp. 1--600).
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