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in paraffin, sectioned 5 to 8 p. in thickness, and stained with hematoxylin-eosin. 

The total number of the objects observed in each group of the structures mentioned 
above is indicated in table 1. 

TABLE 1. Total Numbers of Five Groups of Structures 

Used in These Observations 

STRUCTURE 

Follicle 

Turbid follicle 

White spot 

Corpus luteum 

Yellow spot 

FINDINGS 

I. Cellular Elements Found in Follicle Cavities 

TOTAL 

182 

77 

64 

124 

76 

There were various cellular elements in the cavities of ovarian follicles and various 

structures originated from the follicles. The present writer classified them into two main 

groups, the large and the small cells. 
The large cells, of about 14 to 24 p. diameter. were round, ellipsoid-, bean- or irregular­

shaped with an eccentric, spherical nucleus each. Their cytoplasm was finely granulated. 

Their nucleus was deeply stained, but the chromatin content was few. 

The group of large cells was subdivided into two subgroups. Ones with a relatively 

norm'll nucleus were called "large, normal epitheloid cells" (E.Z.), and others with various 
sorts of degenerated nucleus (pycnosis, karyolysis, karyorrhexis and so on) "large, degener­

ated epitheloid cells" (D.E.Z.). 
Each subgroup of cells was divided into 4 types according to the findings on their 

cytoplasm: the "finely granulated cells" (E.Z. I and D.E.Z. I), the "cells with vacuoles" 

(E.Z. IT and D.E.Z. IT), the "phagocytic cells" (E.Z. III and D.E.Z. III) and the "phagocytic 

cells with vacuoles" (E.Z. IV and D.E.Z. IV). 

The group of small cells was subdivided into two subgroups; ones with various sorts 

of degenerated nucleus were called "small degenerated epitheloid cells" (L.Z.), and others 
originated probably from the blood cells "hematocytic cells" (H.Z.). Moreover, the former 

was further divided into two types: the cells with a degenerated nucleus in finely granulated 
cytoplasm (L.Z. I) and those with a pycnotic nucleus, without any cytoplasm (L.Z. II). The 

cells of type H.Z. were likewise divided into two types: (a) cells possessing the nature of 

neutrophilic leucocytes containing a segmented nucleus and slight eosinophilic granules in 

cytoplasm (H.Z. I) and (b) cells with the nature of eosinophilic leucocytes containing an 

eccentric, elliptic nucleus and eosinophilic granules in the cytoplasm (H.Z. II). 

II. Findings on the Ovarian Follicles 

By the histological observations of the so-called "ovarian follicles" which were considered 
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These were no normal cells in the granulosa layer of this follicle. L.Z. cells took the 

places of granulosa cells. The features of the theca interna were similar to those of type 

F. IV of group 1. But dilatation and hyperemia of capillaries were not observed there. 

Type Fa. V: There was also only one; it was 1.5 mm in diameter. The normal 

granulos'). cells disappe'l.red entirely. In addition to the numerous L.Z. and H.Z. cells, there 

were many I and II cells of E.Z. and D.E.Z. types and a few III and IV cells of E.Z. and 

D.E.Z. types appeared in the follicle cavity. The structures of the follicle walls also 

differed much from those of type Fa. IV. There were appearances of three different 

structures in layers which the writer has provisionally named the "yellow body-like tissue", 

the "hyaline layer" and the "radial layer". The "yellow body-like tissue" appeared as the 

thin layer composed of loose and irregularly arranged 2 to 3 cell hyers, partially along 

the inner wall. The cells of this layer were spindle- or stellate-shaped with long processes. 
They were connected together by thei r processes, forming large networks. In the meshes 

of these networks there were seen large round cells. The features of these large cells 

were similar to those of E.Z. I or II cells. Capillaries were not observed in this layer. 

The thin "hyaline layer" staining pale red with eosin was immediately adjacent to the 

inner "yellow body-like tissue", enveloping the follicle cavity completely. The "radial 

layer" was thicker and adherent outside to the "hyaline layer" in the part where the 
"yellow body-like tissue" was observed. This layer was composed mainly of spindle-shaped 

cells which were arranged radially around the follicle wall. There was no distinct 

demarcation between this layer and the ordinary ovarian stroma. Therefore in such part 

showing such regression it was difficult to distinguish the theca interna from the theca 

externa. However, in the parts lacking the "yellow body-like tissue" it was still easy to 

distinguish the two layers in the theca. But the theca interna of this type differed from 
that of type Fa. IV; that is to say, the theca interna cells decreased in number, on the 

other hand the spindle-shaped cells increased. These spindle-shaped cells were closely 
packed together and their long diameter ran parallel to the follicle wall. 

Type Fa. VI: The follicles of this type were only two in number; they were 1.0 and 

1.2 mm in diameter. In these follicles a few cells of E.D., D.E.Z., L.Z. and H.Z. types 

scattered in the small follicle cavity. The I and II cells of the E.Z. and the D .. E.Z. types 
were predominant, while the III and IV cells were very few. The "yellow body-like tissue" 

was thicker than that of type Fa. V, composed of 6 to 8 layers of large round cells; such 

tissue was observed on the entire wall of these two follicles. A few capillaries were 
found in this tissue. The "hyaline layer" was also thicker than in type Fa. V, and contained 

a few cells with a various degenerated nucleus and nuclear fragments. The "radial layer" 
was also thicker, and surrounded the follicle wall. 

It was apparent that conspicuous differences were found between type Fa. IV and 

type Fa. V follicles. In the follicles of the types Fa. I to IV only small epitheloid cells 

appeared in the follicle cavity, but in the types Fa. V and VI large epitheloid cells appeared 

in addition to the small epitheloid ones. At the same time, in the follicles of types Fa. 
V and VI, the three layers of the "yellow body-like tissue", the "hyaline layer" and the 

"radial layer" appeared in the follicle wall. 

3) The comparisons between the macroscopical findings and the histological types of 
follicles are set out in table 2. 
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group those with an extremely large central cavity full of a great amount of fluid (14/124). 

The present writer designated the former as the "corpora lutea of group I" (L.) and the 

latter as the "corpora lutea of group 2" (1.). 

1) Corpora lutea of group 1 (L.) 

The corpora lutea specimens of this group were subdivided into 8 types according to 

the various features of the lutein cell layers, as follows. 
Type L. I: The corpora of this type were 6 in number, and 3.3 to 7.3 mm in diameter. 

Two kinds of the lutein cell layers, inner (inner layer) and outer (outer layer), were 

distinguished clearly. In this type the narrow outer layer situated in contact with the 

capsule; at several parts it swelled up to make plica-like folds. The thicker inner layer 

covered over the plica-like folds of the outer layer. The demarcation between these two 

layers was clear. The rounded or irregular polygonal cells (outer cells) of the outer layer 
were 16 to 20 X 24 to 40/l in size, and showed a clear outline of cell bodies. Their 

cytoplasm was pale-stained, and contained vacuoles of various sizes in the peripheral 
portions. The typical large, elliptic or round nucleus with coarser chromatin nets was 

about 8 I'- in diameter, being about one-third of the cell volume. Moreover many spindle­

shaped connective-tissue cells were found around the outer cells in this layer. In the inner 

layer. on the other hand, the cells (inner cells) were rod. elliptical or irregularly polygonal 
in shape, 16 to 20 x 16 to 24 I'- in size, and smaller than the outer cells. They had 

abundant, weakly stained basophilic cytoplasm. Some cells had a large vacuole in the 
periphery of the cytoplasm. The nuclei had a diameter of 6 to 81'-, were spindle, elliptical 

or spherical in shape, densely stained, and contained coarse chromatin nets. Between the 
inner and the outer layers, a few spindle-shaped connective-tissue cells were found. 

Moreover a few connective-tissue cells extended to near the inner surfaces of the folded 

inner layer. Many of the capillaries, markedly dilated and full of erythrocytes, were 
found in the outer layer. Such conditions were especially conspicuous at the demarcation 
between the outer and the inner layers. On the other hand, the penetrating pictures of 

the capillaries into the inner layer were very inconspicuous. 

Type L. IT: The 11 corpora of this type were 4.1 to 7.9 mm in diameter. In these 

corpora the two lutein cell layers could be still distinguished clearly, but the demarcation 
between them was indistinct. The folds of the outer layer were higher but thinner than 

those of the preceding type. At the base of the folds there were often found triangular 
masses composed purely of the outer cells. These outer cells were similar to those of the 

preceding type, being a little smaller, 16 to 24 x 24 to 32 I'- in size, On the other hand, 

the inner cells were 16 to 24 x 16 to 32 II. in size, being larger than those of the 

preceding type. Many of the inner cells contained large vacuoles in their cytoplasm. 

There were many connective-tissue cells intermixed in the inner layer. The dilatation 

and the hyperemia of capillaries were extremely conspicuous in the outer layer. 
Remarkable, extravascular erythrocytes were seen at the demarcation between the two 

lutein cell layers. Many capillaries invaded the deeper layers of the inner layer. In this 
type a few arterioles appeared at the base of the folds. 

Type L. III: The 10 corpora of this type had a diameter of 6.4 to 10.1 mm. In the 

deeper layers of the wall it was difficult to differentiate the outer layer from the inner. 
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But at the bases of the folds the outer cells were found to group into triangular masses. 

The outer cells were smaller than those of type L. II. One could find these small outer 

cells with vacuoles of various sizes in the cytoplasm mixed among the large inner cells 
severally or in groups. The inner cells were 24 to 32 x 28 to 40 I'- in size, Many of 

them had large vacuoles, a few of which contained one or two spherical, light red staining 
hyaline substances nearly equal in size to an erythrocyte. The connective-tissue cells 

became increasingly numerous in the inner layer. The capillaries developed well, but the 

dilatation and hyperemia were slighter than those of type L. II. A few arterioles were 

found in the deep layer of the wall of these corpora. 

Ty pe L. IV: These 15 corpora were 3.5 to 8.4 mm in diameter. The outer cells in 

small masses were found adjacent to the small blood vessels under the capsule. Also it 

was difficult to find them since they were scattered among the large inner cells in the 

deeper layers. They were nearly equal in size to those of type L. III, but only a few 

ceBs contained large vacuoles. On the other hand the large inner cells were also nearly 

equal in size to those of type L. III. Their nuclei had a diameter of about 101'-, and was 

lighter in staining. Their cytoplasm was poor. being finely granular and dense deep in 

staining. The majority of the inner cells contained a very large vacuole, which included 
one or more hyaline substances. Capillaries developed remarkably throughout the wall, 

surrounding each lutein cell. Also arterioles were found near the central cavity. 

Type L. V: The 16 corpora in this type had a diameter of 6.3 to 9.9 mm. They showed 
relatively clear lobular structures. The outer layers composed of a few outer cells under 

the capsule, or the outer cells seen severally in superficial layer were few, and it were 

exceedingly difficult to find the outer cells in the deep layers. The majority of the inner 

cells were nearly equal in size to those of type L. IV, but the number of cells with various 

sized vacuoles containing hyaline substances was much decreased. In this (L. V) type there 
were found a few shrunken cells with nuclei in various phases of degeneration scattered 

throughout the wall. The dilatation of the capillaries around the inner cells decreased 

greatly in comparison with type L. IV. 

Type L. VI: The 4 corpora were 6.5 to 8.0 mm in diameter. The lobular structures 

were more clear on account of the existence of more developed interstitial connective 

tissue. In this type the outer cells were rare. The inner cells showed 20 to 28 x 28 to 40 II. 

in size and were smaller than those of type L. V. They had exceedingly clear-cut 

cellular outlines. Their' cytoplasm was rich. containing a few small, peripheral vacuoles. 
Also many cells with pycnotic or degenerated nuclei appeared crowding around the inner 

cells. In addition, a few leucocytes were seen, severally or in small masses. 

Type L. VII: The 35 corpora of this type showed 4.1 to 3.9 mm in diameter. In this 

type the lobular structures were inconspicuous. Also the outer cells could not distinguish 
from the inner cells. A few normal lutein cells were 16 to 24x20 to 321'- in size. 

smaller than those of type L. VI. In the numerous lutein cells with nuclei in various 

phases of degeneration, there were found large globular spaces similar to fat globules. 

Also there was an increased number of connective-tissue cells around the degenerated 

lutein cells. A few capillaries appeared to be collapsed. 

Type L. VIII: These 13 corpora were 1.8 to 4.7 mm in diameter. The few normal 
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pictures of the corpora lutea of group 2 corresponded to these of corpora luteaof group 1 

as follows: 1. I to L. 1. 1. II to L. II, 1. III to L. III, l. IV to L. V, l.V to L. VII and 1. 

VI to L. VIII. In the corpora of types 1. IV, V and VI, there was found loose fibrous 

tissue along the wall of the central cavity. 
3) Comparisons between macroscopical findings and histological types of corpora 

lutea are set out in table 6. 

In the corpora lutea of group 1, the reddish-toned corpora with distinct rupture wounds 
showing the latest ovulation belonged to types L. I and II .. On the other hand, the 

yellowish-toned corpora were properly comprised in types L. VII and VIII. Many yellowish­

red-toned corpora showed intermediate states, and were comprised in types L. III to VI. 

VI. Findings on the So-called "Yellow Spots" 

The present writer differentiated the yellow spots into three groups on the basis of 
histological findings. One group of the yellow spots had a few, strongly degenerated 

blood vessels, whilst the other group had numerous blood vessels with a slight degeneration. 

The writer designated the former as "yellow spots of group 1" (G.), and the latter as 

"yellow spots of group 2" (g.l. Further, only one yellow spot was found to be similar to 

the white spots. The writer designated it as "yellow spot of group 3" (B.). 

1) Y ellowspots of group 1 (G.l 

The yellow spots of this group were subdivided into 4 types, as follows. 

Type G. I: Three yellow spots were 2.8 to 5.6 mm in diameter. These were similar 
to those, of type L. VII in the corpora lutea of group 1. 

Type G. II: Twelve spots were 3.0 to 5.6 mm in diameter. There were similar to 

those of ty pe L. VIII. 

Type G. III: Nineteen spots were 1.7 to 5.6 mm in diameter. Hyaline degeneration 
was predominant in this type. The much of the connective tissues' between the capsule 

and the central fibrous core were affected No intact lutein cells remained. There were 

numerous small fork-like spaces or slits. All the capillaries were collapsed. A few small 

arterioles with remarkable hyaline degeneration of walls were seen. 

Type G. IV: Twenty-seven spots were 1.0 to 3.9 mm in diameter. The entire spot was 
a mass of hyaline substances. A few heavily degenerated lutein cells and small fork-like 

spaces or slits were found throughout this spot. Even the central fibrous core indicated 
the appearances of greater hyaline degeneration. No normal arterioles remained. 

To sum up, the types G. I and II were to be treated in the category of the corpus 

luteum. The types G. III and IV showed relatively conspicuous hyaline degenerated changes 

in the interstitial tissue. Therefore the present writer has designated those as "hyaline 

bodies". 

2 ) Yellow spots of group 2 (g.) 

The yellow spots of this group were subdivided into 3 types, as follows. 

Type g. I : Five spots were 3.3 to 4.3 mm in diameter. The most striking feature in 

these spots was the appearance of many, tortuous blood vessels, especially arterioles, 

throughout the entire organ, many of which were nearly normal and engorged with blood; 

a few showed various degrees of hyaline changes in the wall. Moreover the interstitial 
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connective tissues showed almost the same hyaline changes as those of type L. VIII of 
corpora lutea of group 1. But the cellular elements were more numerous than those of 
the type L. VIII. Most of them contained a large vacuole in the cytoplasm with degenerated 
nuclei of various grades. 

Type g. II: Seven spots were 1.4 to 3.3 mm in diameter. In this type many relatively 

normal blood vessels appeared throughout the entire organ like type g. I. However other 

features were similar to type G. II of yellow spot of group 1. 

Type g. III: Only two spots were 1.8 and 2.8 mm in diameter. In this type the entire 

organ were filled with various sized, tortuous arterioles which seemed to be almost normal. 
Although a few arterioles were already collapsed, many had narrow cavities engorged 

moderately with blood. Around these arterioles small amounts of loose fibrous connective 

tissue had developed. Partially hyaline substances appeared in small masses. 
To sum up, it was characteristic that the yellow spots of group 2 contained many, 

almost normal, convoluted blood vessels as if they were "bodies of the arteriole-complex". 
For this reason the present writer designated them as the "vascular bodies" against the 

"hyaline bodies" mentioned above. 

3) Yellow spot of group 3 (B.) 

Type B. I: The yellow spot was only one; it was 1.7 mm in diameter. This spot was 
similar to type W. IV of white spots mentioned above. However in this spot there were 

seen many capillaries and pigment cells, which were not found in the white spots, in the 
"yellow body-like tissue". The "hyaline layer" around this tissue was rather slight in 

TABLE 7. Comparison between Macroscopical Findings and 

Histological Typing of Yellow Spots 

APPEAR-
COLOR TOTAL 

ANCE 

Dark-reddish- f Granular 0 
yellow l Diffuse 12 

Light-reddish- f Granular 0 

yellow l Diffuse' 0 

Light-yellow 
f Granular 14 

l Diffuse 1 

Dark-yellow 
f Granular 0 

'l Diffuse 28 

Light-brown { Granular 0 

Diffuse 14 

Dark-brown 
J Granular 0 

l Diffuse 7 

Total 76 

TYPES OF 
YELLOW SPOTS 
OF GROUP 1 (G.) 

I II III IV 

2 10 2 

1 

1 1 13 13 

4 9 

2 3 

3 12 19 27 

TYPES OF TYPE OF 
YELLOW SPOTS YELLOW SPOT 
OF GROUP 2 (g.) OF GROUP 3 (b.) 

I II III 

5 7 

5 7 

2 

2 

I 

1 

1 
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development. 

4) Comparisons between the macroscopical findings and the histological types of 

yellow spots. 

In this research, in the yellow spots of group 1 reddish-yellow-toned ones were found. 

The yellow-toned spots were comprised in types G. I to IV. and the majority of yellow 

spots with dense deep yellow-toned and all brown-toned spots were comprised in types G. 
III and IV. 

In the yellow spots of group 2, there were no yellow-toned spots. The reddish-yellow­

toned spots were placed in type g. I or II. and brown-toned ones type g. III. 

The yellow spot of group 3 was light-brown and showed diffuse appearance 

macroscopically. 

DISCUSSION 

The present writer undertook to settle still unsolved problems on the various 

structures of the ovaries of sows. For this purpose his tentatively-named five 
groups of macroscopical structures were investigated histologically. 

Normal follicles: Out of 182 macroscopic normal follicles 90 follicles with 
no histological abnormality were designated as the "follicles of group I" (F.), and 

subdivided into 6 types. 

'The follicles from the types F. I to IV correspond well with the "growing 

follicles" described by CLARK. 

Up to this time the maturity of follicles has been judged by the ovum formed 

the first polar body and the spindle for the second. CORNERS) stated that the 

formation of the polar body was not always the basis for accurate judgement 

on the ripeness of follicles, since they were often found in the initial stages of 

atretic follicles as FLEMMING had pointed out. If the large follicles remove from 
the animals during heat contain a normal ovum in process of maturing, they 
are thought to be normal and mature (CORNER)_8) The present writer's type F. V 

resembled nearly the "mature follicles" of CORNER.8) 

On the other hand CLARK and DOERING reported that in mature follicles the 

cells of granulosa were in found in degenerated state, and occasionally they had 

disappeared completely. However SOBOTTA pointed out that the mature follicles 

observed by CLARK were atretic follicles obviously. The present writer found 

many macroscopically normal large follicles with various degenerative changes 

of the granulosa layer. Therefore he distinguished them as the "foUic1es of group 

2" differing the "follicles of group I". By present writer they were thought to 

be in the process of degeneration, because he found a series of transitional features 

between them and so-called typical "atretic follicles" such as turbid follicles and 
white spots. 

CORNERS) observed that the wall of follicles lying in deep parts of ovaries 
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into the cavity. These findings were similar to the descriptions of CORNER9
) 

and MORl in sows. 

It has been reported by many authors that specific cells appear in the follicle 
cavity with the destruction of granulosa layers. Such cells were described as 
wandering connective-tissue cells by RABL in man and mammalia, and as histiocytic 

cells by IOKA in man. EVANS and TAJIMA pointed out that those showed active 
phagocytosis, because of containing supravital stainable granules. 

In sows also CORNER9
) mentioned that large cells appeared in the follicle 

cavity full of degenerated granulosa cells, and with shrunken or no ovum. 
In the present writer's observation these large cells corresponded to E.Z. and 

D.E.z. cells in atretic follicles. These large epitheloid cells of the writer were 

presumed to be mesenchymal cells derived from follicle wall or ovarian stroma 

on account of their morphological characters and phagocytosis. 

From among the various changes in the follicle walls, the process of the 

changes of the theca interna cells have attracted the attention of investigators. 
In the present writer's investigation in sows the theca interna cells did not alter 

to fibrocytes as they do in man and in other ungulata, but rather they grew 
larger to form their masses as seen in rodentia and carnivora. The present 

writer considered that in sows the theca interna cells migrated into the follicle 
cavity at the· beginning of their hypertrophy, assuming the charateristics of the 

large epitheloid cells. 

'l'he structures of the walls in the follicles from type AF. VII to XII were 
different from those in the follicles up to type AF. VI. The "hyaline layer" which 
corresponded with GROHE-SLA VIANSKY'S "hyaline membrane" appeared first in the 

inner layers of the follicle walls of type AF. VII, and became thicker gradually. 
At the same time, the writer's "yellow body-like tissue" appeared partially 

in the inner sides of the "hyaline layer" (AF. VII). The development of this 
tissue was accompanied by increase of thickness of the "hyaline layer" (AF. VIII 
and IX), forming the thicker layer around the cavity (AF. X), and finally became 

filling the original cavity (AF. XI and XII). 

The periods of the appearances and the process of the changes of the writer's 

"yellow body-like tissue" correspond to the accepted conceptions on the course of 

events in the atretic follicles. Therefore this tissue is thought to be derived from 

the young mesenchymal tissue of the theca interna. 

The "radial layer" which appeared partially outside the "hyaline layer" was 

thought to be composed of the fibrocytes of the theca externa and of the ovarian 

stroma which had actively invaded the theca interna. This layer became thicker 
and thicker and surrounded the whole follicle wall in company with the "yellow 
body-like tissue" (AF. VIII and IX). However, this layer degenerated gradually 
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opposite to the thickening of the "hyaline layer" (AF. X), and at last became 
scarce (AF. XI and XII). 

The follicles of type AF. VII were filled with scar-tissue (AF. XI and XII) 
as the final step in their atresia. 

In the atresia of the vesicular follicles in sows one may find 3 stages, the 
first of which is characterized by the degeneration of the granulosa layer (AF. 

I to IV), the second by the appearance and thickening of the "hyaline layer" 

inside the wall, the penetration of the mesenchymal tissues of the theca interna 
into the cavity, the invasion of the connective tissues of the theca extern a and 

of the ovarian stroma into the theca interna (AF. V to X), and the third by the 
scar-tissue (AF. XI and XII). 

Histological observations showed that the follicles of group 2 were in the 

first stage of atresia. They were grayish-white, light-grayish-yellow or light-red 

in color, and their blood vessels were from-to ++ in their degree of development. 

That is to say, more than a half of macroscopical normal folliCles were seen to 
be in an initial stage of atresia. 

Most of white turbid follicles were in the second stage of atresia, and a few 

in the first stage. 
'The white spots were proved to be derived from atretic follicles, and the 

majority of them were in the last stage of atresia. 

Atretic follicles with hemorrhage: HIROSE and ADACHI] ,2) proved that the 

growing follicles tended to undergo bleeding in the cavity, brought about in the 

process of involution or corpus luteum formation. 
By the present "vriter the dark-red turbid follicles were divided into 3 types. 

These were similar to the white turbid follicles, except the large amount of blood 

in the cavity, and agreed well with the experimental atretic follicles of rabbits. 

Tl1erefore they were considered to be cystic atretic follicles with hemorrhage. 

Among the light-brown yellow spots, only one was distinguished as the "yellow 

spot of group 3". This was a scar similar to type XI of the atretic follicles. 

Many cells with brown pigments were seen. These pigments were proved to 

contain Fe derived from erythrocytes. Therefore this spot is presumed to be 

derived from the dark-red turbid follicles. 

Both groups of structures-the dark-red turbid follicles (Fat.) and the yellow 
spot of group 3 (B.)---were placed finally in one group, designated as "atretic 

follicles with hemorrhage" (aF.\ and divided newly into 4 types. Table 9 shows 
the correlation of aF. to Fst. and B., and the new established stages of their 

atretic process in comparison with the findings of the preceding "atretic follicles" 

(AF.). 







H'i,stological 8tud'ies on the Ovaries of Sows I. 197 

cattle. 

In sows, ZWICKY and KOPSCH supported the epithelial, and CLARK, DOERING and 

JANKOWSKI the connective tissue theory. The only investigator silpporting the 
dualistic theory was CORNER7 ,S). The present writer's opinion may be in conformity 

with CORNER'S theory, because of the finding of young and fully formed corpora 

lutea of non-pregnancy. 

The hlstological changes in the process of the retrogression of the corpora 

lutea of non-pregnancy were explained in detail by CLARK. He divided that 

process into 3 stages. His first stage designated as the corpus fibrosum is 

characterized by the disappearance of the lutein cells and by the progressive 

increase of the connective tissue. CORNER9
) designated the CLAKR'S corpus fibrosum 

as the corpus albicans. The present writer's type CL. VII resembles remarkably 

both the corpus fibrosum of CLARK and the corpus albicans of CORNER9
). Types 

CL. V and VI showed transitional features to type CL. VII. 
At the second stage of the regression the corpus fibrosum of CLARK shrank 

until its fiber had a uniform homogeneous appearance due to hyaline change. 

The writer's corpora lutea of type CL. VIII, especially types CL. IX and X, 

were also designated as the "hyaline bodies", and correspond completely to the 

second stage, "hyaline bodies", of CLARK. 
The "hyaline bodies" at the last stage of CLARK finally formed only a fine 

hyaline, serpentine-like line. The present writer did not find such a very old 

corpus luteum which corresponded to the last stage of CLARK, because the present 

researches were based upon the structures found on ovarian surfaces. 

The present writer divided the life-history of the corpus luteum of non­

pregnancy into 5 stages; vascularization (types CL. I to II!), maturity (type CL. 
IV), the beginning of regression (types CL. V and VI), the middle stage of 

regression (type CL. VII) and the last stage of regression (types CL. VIII to X). 
Corpora Iutea of non-pregnancy with a large central cavity (Corpora lutea 

of group 2): These were subdivided into 6 types. 
CORNERS) stated that in the follicles just after ovulation there frequently 

occurred bleeding in the cavity, sometimes even a large amount of bleeding. 

Therefore fresh corpora lutea often extended so wide as to affect the development 

of their wall up to the time of formation of the lutein cysts. CORNER believed 

that the lutein cysts were very common as a sort of physiological phenomena 

in the pig ovaries. 

The writer's corpora lutea of group 2 may correspond to CORNER'S lutein cysts. 

However the writer could not draw a clear-cut line between the physiological and 

pathological lutein cysts in the scope of this research, except in enormously 

large cysts. 
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Vascular bodies (Yellow spots of group 2): A group of yellow spots with 
many slight degenerated blood vessels were designated as "vascular bodies"; this 
group was subdivided into 3 types. 

In the macroscopical observation the writer differentiated the yellow spots of 

reddish-tone into two groups of dark-reddish and light-reddish ones. In his present 
materials there were no light-reddish-toned yellow spots. and all the yellow spots 
of group 2 were dark-reddish ones. Their histological appearances were sufficiently 
special as to warrant designation as "vascular body". 

Hitherto so far as is known, there are no descriptions of the "vascular body" 
in literatures. 

The present writer could not find any other reasons for the high frequency 
of vessels in the "vascular body" than the prolonged functional condition of the 
corpus luteum in the case of gestation. In the ovaries of cows the well known 
"white bodies" are thought to correspond to the fertilized ova in the past 
pregnancies, showing high frequency of vessels in their tissue. Recently TIBA 

et a1. have proved that. in the ovaries of the so-called "white heifer disease", in 
cases of which the uteri were malformed with large mucoid cysts and blind 
cavities, there occurred many white body-like structures with numerous vessels 
in their tissue, suggesting the prolonged activities of the yellow bodies. These 
are actual phenomena indeed! On the basis of these facts, the present writer 
wishes to deduce that the "vascular bodies" of ovaries of sows are the scar-tissues 
of old corpora lutea, which correspond to the fertilized ova in the past gestations. 

If these writer's deduced conclusion is correct, the opinion of CORNERS) upon 
the fate of the corpus luteum shall be changed, and the unknown careers of 
gestations in any sows shall be cleared up histologically to some extent. For the 
confirming of this hypothetic conclusion additional investigations are necessary. 
Above all it would have direct meaning to investigate the ovaries of the sows 
which are clear in the careers of gestation; the dates of heat, copulation and 
insemination, parturition and number of piglets of each litter and so on. If the 
grade of regression of corpus luteum should correspond to the order of the 
successive parturitions, and the number of "vascular bodies" of the same grade 
should agree with the number of piglets of each litter in the respectively 
corresponding parturition, the present writer would satisfy himself in respect of 
his conception even though lacking the chances of experimental studies on 
artificial "vascular bodies" in the ovaries of sows. 

SUMMARY 

The results of this research may be summarized as follows. 
1. Various cellular elements were found in the cavity of follicles and classified 



Histological Studies on the Ovaries of Sows 1. 199 

into 12 types. 

2. Normal vesicular follicles were differentiated into 6 types according to 

their ripening process. 

The actual maturity of follicles may be decided by the histological appearances 
of follicle walls: viz., the conspicuous hypertrophy of theca interna cells, the 

conspicuous dilatation and hyperemia of capillaries, especially between the theca 
interna and the granulosa layer, the partial, plicated infoldings of the theca 

interna and so on. 
4. Out of macroscopically normal follicles about a half were in the beginning 

stage of cystic atretic follicles. They were designated as follicles of group 2, 
and divided into 6 types. 

5. The histological features of the first stage of cystic atretic follicles start 

in the appearances of degenerating granulosa cells in the granulosa layer, and 

the feature of distinct atresia is the complete necrosis of the granulosa layer. 
6. White turbid follicles were divided into 6 types in series by histological 

findings according to grade of changes. 

7. Most of the white turbid follicles corresponded to the second stage of 
cystic atretic follicle, and a few of them to the first stage. 

8. The histological characteristics of the second stage of cystic atretic follicle 
were the disappearance of granulosa cells, the hypertrophy of theca interna cells 

and wandering of them into the cavity, the appearances of hyaline membrane in 

the inner walls, and the invasion of young connective tissues into the follicle 

cavity. 

7. The cells of types E. Z. and D. E. Z. were considered to coincide with the 

theca lutein cells designated in the dualistic theory from their forms and 

characteristics. 

10. White spots were divided into 5 types. 

11. The majority of white spots were in the last stage of cystic atretic 

follicles, usually showing scar-tissue formation. 

12. All types of the follicles of group 2, of white turbid follicles and of 
white spots, were put together, designated as cystic "atretic follicle" in sows, and 

classified newly into 12 types. 

13. Dark-red turbid follicles were divided into 3 types. 
14. The dark-red turbid follicles were similar to the cystic atretic follicles, 

except for the large amount of blood in the follicle cavity, conspicuous dilatation 
and hyperemia of the capillaries in the theca interna, and scattering of erythrocytes 

in the theca interna. 
15. Corpora lutea of group 1 were divided into 8 types. 

16. On the derivation of cells, the present writer has supported the dualistic 
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theory of CORNER. 

17. Macroscopically reddish-toned corpora lutea showed the features of 

vascularization stage, yellow-toned ones the features of the last stage of regression, 
and the yellowish-red ones the intermediate features between the previous 2 groups. 

18. Corpora lutea containing a large amount of fluid in the central cavity 

were designated as "corpora lutea of group 2", and divided into 6 types. 
19. The writer could not determine whether the corpora lutea of group 2 

were the physiological phenomena or the pathological cysts. 

20. The yellow spots which showed the higher hyaline degeneration of 

connective tissue and of blood vessels were designated as "hyaline bodies". 

21. The "hyaline bodies" showed the features of the last stage of regressive 

corpus luteum of non-pregnancy. 

22. The types of corpus luteum of group 1 and yellow spot of group 1 were 
put together, designated as the "corpora lutea of non-pregnancy" in sows, and 

newly divided into 10 types. 

23. The yellow spots which contained many blood-vessels with relatively 

slight degeneration were designated as "vascular bodies". 

24. The "vascular bodies" were thought to represent an old corpus luteum 

of pregnancy in sows. Further researches are expected to confirm this conception. 

25. Of the brown yellow spots, only one showed the feature of scar-tissue. 

The writer thought that this was derived from the cystic atretic follicle with 

hemmorrhage. 

The writer wishes to express his sincere thanks to Prof. K. TAKAHATA, chief of the 
Department of Veterinary Anatomy, for his kind direction and review. He would like also 
to express his gratitude to Assist. Prof. N. KUDO (Department of Veterinary Anatomy) 
for his kind advice. Further he would like to express his cordial thanks to the members 
of the staff of the Department who assisted in this research. 
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EXPLANATION OF PLATES 

PLATE I. 

Follicles of Group 1 (F.), H.-E. stain. x 350. 

Fig. 1. Type F. I. Fig. 4. Type F. IV. 

Fig. 2. Type F. II. Fig. 5. Type F. V. 
Fig. 3. Type F. III. Fig. 6. Type F. VI. 

PLATE II. 

Follicles of Group 2 (Fa.) and White Turbid Follicles (Ft.), H.-E. stain. x 350. 

Fig. 7. Type Fa. I. Fig. 11. Type Fa. V. 

Fig. 8. Type Fa. II. Fig. 12. Type Fa. VI. 

Fig. 9. Type Fa. III. Fig. 13. Type Ft. III. 

Fig. 10. Type Fa. IV. Fig. 14. Type Ft. IV. 

PLATE III. 

Dark-red Turbid Follicles (Fst.) and White Spots (W.), H.-E. stain. 

Fig. 15. Type Fst. I. x 70. 'Fig. 19.· Type W. III. x 70. 

Fig. 16. 

Fig. 17. 

Fig. 18. 

PLATE IV. 

Type Fst. II. x 70. 

Type Fst. III. x 70. 

Type W. II. x 350. 

Fig. 20. 

Fig. 21. 

Corpora Lutea of Group 1 (L.), B.-E. stain. 

Fig. 22. Type L. I. >< 70. Fig. 26. 

Fig. 23. Type L. II. x 70. Fig. 27. 

Fig. 24. Type L. III. x 70. Fig. 28. 

Fig. 25. Type L. IV. X 350. Fig. 29. 

PLATE V. 

Type W. IV. x 70. 

Type W. V. x 70. 

Type L. V. X 350. 

Type L. VI. X 350. 

Type L. VII. x 350. 

Type L. VIII. x 70. 

Corpora Lutea of Group 2 (1.), Yellow Spots of Group 1 (G.), Yellow Spots 

of Group 2 (g.) and Yellow Spot of Group 3 (B.), B.-E. stain. x 70. 

Fig. 30. Type l. IV. Fig. 34. Type g. II. 

Fig. 31. Type G. III. Fig. 35. Type g. III. 

Fig. 32. Type G. IV. Fig. 36. Type B. I. 

Fig. 33. Type g. I. 
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