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INTRODUCTION 

The occurrence of premature puberty in some cases of pineal tumor has stimu-

lated many investigators to study experimentally on the functional relation between 

the pineal body and the somato-sexual development. The exp巴rimentshave been 

carried out mainly by means of either the elimination of the pineal body, or the 

addition of its e妊ectivesubstance by feeding, implantation, or injection. But the 

results were con自icting,and the questions have been left open up to date. 

Nevertheless it has become an almost universal belief that this organ is an 

endocrine gland, inhibiting somatic and sexual maturation in some way, and probably 

interrelated with the hypophysis, which is considered to accelerate the maturation. 

In order to reinvestigate these problems, I performed the following experiments. 

PART I 

FUNCTIONAL RELATION BETWEEN THE PINEAL BODY 

AND THE HYPOPHYSIS 

EXPERIMENT I 

i) Procedure : Animals used were male rats and immature at the beginning 

of this experiment, weighing about 40 g. The五rstgroup consisting of 10 rats 

were castrated and later sacrificed 15, 25, 30, 70 and 100 days after operation r回目

pectively. As controls the second group consisting of 10 rats, being almost equal 

in weight, were kept, without receiving any surgical procedure. They were later 

sacri五cedon the days corresponding to those in the castration group. All pituitaries 

were weighed, while the pineal body was too small to be weighed, so that the 

change in weight was roughly estimated macroscopically and microscopically. 

Hypophysis，五xedin formalin and embedded in paraffin, was cut at 5 microns 

into serial sections in the horizontal plane. All sections were stained by RoMEis’ 
cresazan method. 

In each pituitary, the percentages of three sorts of adenohypophyseal cells .. 

acidophil, basophil and chromophobe ・ ・ ・ ・ ・ ・ vvere calculated with the modi五edRAs-

MUSSEN’s method (18) ; a section to be counted was chosen from sections near the 
middle of all section series. Each of sections selected for counting was observed 

with 1,500 magnifications under oil immersion. The adenohypophyseal cells in 
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every other microscopic field in every other row of五elds were counted, as shown 

by Fig. I. Fig・. 1 The Calculation Method of the 
In this way about 45 to 65 microscopic Adenoliypophyseal Cells of Rats後

五elds,a total cell count being about 5,500 
to 7,500 cells, were obtained in each hypo-

physis. 

The pineal body was五xedin formalin, 

embedded in paraffin, cut at 4 microns and 

stained by haematoxylin-eosin. 

ii) Results (Table 1) : The de五nitein-
creases in weight of the hypophysis and in 

Table. 1. Weight of Hypophysis anr:I Percentages of’rhree Cell Types in Adenohypophysis 
of Castrated and Control Rats 

Castrated Group Control Group 

No. 
~~d震｝i Post- Ba釦phillAcido Chrorno 、.~c~f1 .or Hy-Baso~h1! ト時；｜ hi!IA, hil l；，；~ IN~ I ＼~ ,;vo1~；！ t pD：~~v t)hil phobe No. ti pのp'.1ySIS Acido lc…－ 

:Jhiliphobe 
(g 仰（ヲ ｜（似 111邑1 j C?a) （手 （？。）

JOOg) 

72 15 5.56 11.0 33.4 55.6 1 64 4.69 7.7 36.7 55.6 

2 69 15 5.80 12.8 34.5 56.7, 2 71 ・1.23 10.3 35.8 53.9 

3 91 25 6.59 16.3 27.8 55.9 3 95 4.21 8.2 32.4 59.4 

4 94 25 6.38 18.0 36.6 45.4 4 93 3.76 8.4 35.6 56.0 

5 106 30 6.60 17.4 38.7 43.9 5 101 3.96 9.1 33.9 57.0 

6 102 30 5.88 15.2 36.8 48.0 6 98 4.08 7.4 40.2 52.4 

7 176 70 5.68 17.6 32.3 50.1 7 177 4.52 8.2 37.7 54.1 

8 185 70 5.41 20.3 37.5 42.2 8 171 4.10 7.3 34.6 58.1 

9 215 100 5.48 19.4 35.6 45.0 9 206 4.37 9.5 38.l 52.4 

10 208 100 5.29 18.6 38.2 43.2 10 208 3.85 8.3 34.3 57.4 

r 5.87 16.7後 36.5 55.6 

s 0.47 2.77 4.14 5.86 0.28 0.9 2.19 2.27 

s. e. 0.15 0.88 1.31 1.85 0.09 0.28 0.69 0.72 

!i : Mean Value s : Standard Deviation s. e. : Standard Error 
後： Pく0.05,indicating significant difference from control value (Student’s t-test). 

number and size of the basophilic cells were already found 15 days after castration, 

and became more remarkable 25 and 30 days postoperatively. Such large basophilic 

cells were subsequently vacuolated by degrees. These vacuolated basophils, namely 

“castration cells'', were considerably numerous in the hypophyses of rats 70 and 100 
days after castration. 

As Table 1 shows, the abnormal increases in weight of the hypophysis and in 

percentage of the basophilic cells were observed in all castrated rats. And it can 

be said from Student’s t-test that these increases are signi五cantchanges. (P < 0.005). 
, Moreover if the increase in weight of the hypophysis is taken into consideration, the 

様。： MicroscopicField to be Counted ・： MicroscopicField not to be Counted 
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absolute increase of basophilic cells should be more marked. According to the t-test 

the mean value of the percentages of aci<lophilic cells in castrated rats did not 

di旺ersignificantly from those of the control group, but as regards th巴chromophobic

cells, the mean value of the percentages in castrat巴dgroup showed a signi五cant

decrease as compared with those of the control group. But if the increase in size of 

the hypophysis is considered, it is hard to coロelude whether the total number of 

chrvmophobic cells were really decreased. 

These changes of the hypophysis are almost similar to the results of many earlier 

reporters. 

In spite of the definite morphological changes in the hypophysis induced by cast-

ration, I was unable to detect any change in the pineal body. Moreover in the size 

of the pineal bodies roughly estimated macroscopically and microscopically, there 

were found no plain di任巴rencebetween experimental and control rats. 

EXPERIMENT II 

i) Procedure : Experimental animals used were 10 immature male rats, weighing 

about 40 g at the beginning of this experiment, and 4 mature male rats, weighing 

about 120 g. All these rats underwent pinealectomy, and were sacrificed 21, 30 and 

60 days after operation respectively. As controls, 14 immature and mature male rats, 

almost equal in weight at the beginning of this experiment, were taken, and received 

no surgical procedure.τhey were later sacrificed on the days corresponding to those 

in the pinealectomized group. vVhen they were killed, the hypophyses in all expe-

rimental and control rats were studied in the same way as in Experiment I 

The method of pinealectomy is as follows : 

Ether anaesthesia ¥Vas used.τhe skin covering the posterior region of the skull 

was prepared by shaving and desinfection, and a midline incision was made. Then 

as shown in Fig. 2, on each side of the sagittal suture, the skull was bored by a 

Fig. 2 The E在ethodof 

Pinealectomy < I) 
Fig・. 3 Tn巴Methodof 

Pinealectomy l II I 
Fig・. 4 The Method of 

Pinealectomy (III) 
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needle at the points (a) and (e), and incised from each of these two points toward 

the transverse sutures posteriorly, and toward the sagittal suture medially, the peri田

osteum being scraped only along the incis~on lines. And then with a small hook 

two square bone自aps,A (abdc) and B (cdfe), were lifted up and bent posteriorly, 

when the sagittal suture was separated but the transverse sutures were not, and 

these bone丑apswere attached to the occipital bone with the adherent periosteum. 

The occipital bone (dgh) was hooked at (d) and raised in one piece posteriorly 

without being separated from the bone flaps A and B. 
The sagittal s1nus was now ligated at two sites anterior to the con自uencesinuum 

and divided together with the dura. (Fig. 3). The dura was cut along the per-

£orated lines shown in Fig. 3 and the dural自a,Pcontinuing to the tentorium was 

turned down. The pineal body was thus exposed. (Fig. 4). When the tela cho-

rioidea ventriculi tertii was dissected from the cerebrum with an injection needle 

and the dural丑apretracted posteriorly, the pineal body was more or less protruded 

from its bed near the straight sinus. Then by a small spatula the occipital lobe of 

the cerebrum was pushed aside, and the stalk of the pineal body was nipped o旺

with a sharp-pointed small pincette. 'fhe pineal body was thus totally extirpated. 

Some haemorrhage always followed the extirpation of the body, but was usually 

controlled by the light pressure with cotton or gelatin sponge pledgets moistened in 

Table 2. Weight of Hypophysis and Percentages of Three Cell Types in Adenohypophysis 
of Pinealectomized and Control Rats 
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hot salt solution. 

skin was sutured. 

The extirpated pineal was sandwhiched in the hepar tissue, and immediately put 

into formalin solution. 

ii) Results (Table 2) : In all pinealectomized rats shape and distribution of 

three kinds of cells in the anterior lobe were una妊ected. Also, no significant diffe-

rence in the quantitative proportion of basophiles, acidophiles and chromophobes 

was found statistically between pinealectomized and control rats. 

Table 2 shows that the weight of the hypophysis or the percentage 

chromophile cells in the anterior lobe in some pinealectomized rats is larger 

that in the control rats, while in some others it is smaller. The changes are 

significant from the Student’s t-test. (P > 0.05) 
EXPERIMENT 

i) Procedure : Twelve rats, weighing about 120 g., were used. Half of them 

underwent hypophysectomy by Smith’s parapharyngeal approach as modified by 
NAKAO and 0MORI, and sacri五ced15, 30 and 60 days after operation. In other six 

male rats of the control group, the hypophysis was exposed in the same way as 

above, but left unremoved in place, and the animals ・were sacrificed at the times 

corresponding to those in the hypophysectomized group. 

The pineal body was always五xedin formalin, embedded in paraffin, and stained 

with haematoxylin-eosin. In order to compare the changes occurring in the pineal 

body with those in other endocrine glands, the testes, adrenal and thyroid glands 

were also weighed and examined histologically. 

ii) Results (Table 3) : In the hypophysectomized rats 15 days after operation, 

the testes, adrenal and thyroid glands were found to be smaller in weight than 

those in controls. (Table 3) 

Table 3. Weights of Suprarenals, Thyroids and Testes in Hypophysectomized and Control R五ts

At Opera伽 ， I 

I Pos…iv巴 IBody Weight Days (g) I 

I 15 I 123 

30 I 106 

30 I 110 

60 I 94 

第5号第24巻日本外科宝函474 

the 

of the 

than 

not 

and replaced successively were 

III 

flaps and bony The dural 

At Necropsy 

¥¥!eight of Both 
sl:i五五函忌 1--1'厄而扇子丁－T扇面Jー
(g) I (g) I (g) 

0.014 I 0.012 I 0.735 

0.013・ I 0.011 I 0.665 

0.009 I o.oos I 0.435 
0.008 I 0.003 I 0.212 

0.001 I 0.003 I 0.245 

o.oos I 0.010 I 0.284 

I No i Body weight 
I • i (g) 

宮 1 . 127 
N ' I 

E ::: : 135 
0 , I 

~ .~ I 3 i 120 
~ ~ I 4 I 123 
§: I 5 I 129 
主 6 I 115 

1.985 

2.036 

2.100 

2.262 

2.434 

2.213 

0.019 

0.021 

0.023 

0.020 

0.032 

0.035 

0.034 

0.038 

O.O•:IO 

0.044 

0.042 

0.043 

158 

160 

175 

184 

213 

197 

125 

130 

118 

125 

127 

120 

噌
ょ
っ
’u
q
O
J
μ
2
p
h
u
n
h
u

的

ω℃
Uω

－Dとロ
D
υ



THE INTERRELATION BETWEEN THE PINEAL BODY AND THE HYPOPHYSIS 475 

Fig. 5 

Bo:ly) 

the 
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J、

匂~

ちが

f委？：

(Adrenal Gland) 

the pineal was not yet so marked, and as late as after 60 days it was considerable. 

From the microscopic examinations of such small pineal bodies, it became clear 

that this organ was fairly atrophic ; the parenchymal cells decreased in number 

and size, though they su旺er巴dno change in form and distribution, and the inter-

stitial cells relatively increased in number. 

DISCUSSION 

In the五rstplace, the considerable morphologic changes could be recognized in 

the hypophysis after castration, but not in the pineal body. This fact proves that 

the pineal body does not shO¥Y any morphologil、alchange not only against the eli-

ruination of the testicle itself, but also against the successive changes of the hypo-

p hysis fo llo ¥¥ ing castration. 
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There have been several investigators who studied the histologic changes of the 

pineal body after castration, but the五ndingsreported have been diverse : some 

found the atrophy of the parenchymal cells and hardening of the interstitial t:ssue 

(2, 6), others observed contrarily the hypertrophy of the parenchyma (17), while 

still others recognized no change (12). In my experiment, I could recognize no 

change in spite of my every possible e旺ort.

Of course it may be unreasonable to expect that every change in the function 

of the pineal body might be caught morphologically, especially by haematoxylin-

eosin stain, but at least it can be asserted that the positive morphological changes 
(by means of haematoxylin-eosin stain) in the pineal body reported by earlier in-

vestigators were not confirmed by the present study. 

In the second place, comparing with the considerable changes in the hypophys:s 

of the castrated rats, I have recognized no change in it after the ablation of the 

pineal body, which has been supposed to have an interrelation with the hypophysis 

as the testis has. Regarding the h;stologic changes in the hypophysis after pineal-

ectomy, some investigators found the increase of eosinophilic cells (11), and others 

recognized the hyperplas・a of basophilic cells (17). But none of them did exactly 

count the percentages of the three sorts of cells in the anterior pituitary. 

It is often experienced that the roughly estimated increase or decrease of these 

three sorts of cells is fairly di旺erentfrom the exact ratio counted quantitatively. 

To keep o妊 thismistake, I applied RAsMussEN’s method in the human hypophysis 

to the rat’s hypophys=s. However between pinealectomized and control rats, any 
signi五cantdi妊erencecould not be . recognized. 

In the third place, I recognized that hypophysectomy caused the speci五catrophy 

of parenchymal cells in each of peripheral endocrine glands in addition to the re-

markable reduction of the weight of these organs. Such changes occurred very 

soon, already only a half of month after hypophysectomy. On the other hand, 

the volume diminution of the pineal body after hypophysectomy was not so marked 

・as that of other endocrine organs, and appeared more slowly. Histologically, the 

parenchymal cells certainly decreased in number and size, but I could recognize no 

change in form and distribution of them. 

After hypophysectomy rats nearly stopped their growing, and various organs 

besides the endocrine, such as pancreas, liver, spleen and etc., decreased their weight 

and became cons:derably atrophic. Bra'n was atrophic, too. Therefore it is im-

possible to decide whether the volume diminution of the p;neal body results from 

the speci五ce旺ector overall effect of hypophysectomy. But as compared with the 

thyroid, adrenal and testis which had been considered to have close connection with 

the hypophysis, the pineal body needed a longer time to diminish its volume and 

the change of parenchymal cells was less marked. Considering also that I could 

recognize no change in the hypophysis of pinealectomized rats, I assume that the 

change of the pineal body after hypophysectomy might be general changes. 

PART II 
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PRECOCIOUS PUBERTY AND PINEAL BODY 

The problem, whether or not the pineal body releases a hormone which inhibits 

the somatic and sexual development, has been studied by means of (i) elimination 

of the body, or (ii) addition of its extracts. In the latter method, however, it is 

very difficult to determine whether or not the changes brought about are surely 

due to the effect of a hormone from that organ, since so many factors have to be 

considered, i. e. the process of making the extract, the dosage and duration of admi-

nistration, and the way how to choose the controls etc. And the administration of 

extracts to normal animals causes only a relative increase of the e妊ectivesubstance, 

whereas the extirpation of the organ mear:s the absolute disappearance of it. 

Therefore the latter method seems to be preferable, although somewhat di妊icult

technically. 

By the way Lowenste'n (14), reviewing the earlier experimental results about 

the pineal body, stated that there had been 13 pcs'tiYe and 12 negative results after 

pinealectomy, and 11 pos;tive and 22 negative results after addition of the pineal 

substances. More frequent occurrence of negative results in the latter experiments 

may probably be due to arti五cialfactors in experimental procedures. For these 

reasons, I have done p'.nealectomy in this experiment. 

i) Procedure : The male rats, when operated on, varied from 5 to 7 weeks in 

age, weighing from 35 to 60 g. and all animals of pinealectomized and control 

groups were members of the same litter. 10 litters, 36 rats, were used. 20 rats of 

them were pinealectomized and remaining 16 were used as controls. There were 

two types of controls, the one cons'sting of 5 rats (I ・・ ・ III groups) being the non-

operated control and the other cons’sting of 11 rats (IV ・ ・ ・ X groups) being the 
operated control. The pinealectomy was performed following the technique as 

described in Part I, Experiment 2. For the animals of the operated control, the 

pineal body was exposed in the same way as in pinealectomy but left unremoved 

in place. 

τhe I ・・・ VI groups were killed 6 weeks and the VII ・ ・ ・ X groups 13 weeks 

afcer operat!on. All experimental and control rats were kept and fed under identi-

cal conditions, the cage of each rat being of the same size and in the same situa-

tion, and the amount of food being equal. These animals were weighed weekly, 

and at the time of autopsy, testes were weighed and histologically examined by 

haematoxylin-eosin stain. Each extirpated pineal was examined histologically, after 

sandwiched in the liver t"ssue and it was confirmed whether or not the removal of 

it was complete. Also the rest brains of all pinealectomized rats were五xedin 

formalin, and the pineal region was serially sectioned to search for remnants of 

p;neal tissue and for damages to neighboring structures by the operation. 

ii) Results : Four rats, of which two underwent pinealectomy and the other 

two control operation, died of pneumonia or brain abs仁回sbefore the end of the 

experiment, and were excluded from the data. 日ms,when sacrificed，αperimental 
rats were 32, consisting of l行pinealectomized,5 norトoperatedand 9 control-operated. 
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Extirpation of the pineal body in each rat proved to have been accomplished 

quite satisfactorily. Namely, as shown in Fig. 6, all extirpated pineal bodies were 

entirely covered with a capsule of connec- Fig・. 6 Exfr.-pated Pineal Body Sandwiched 
tive tissue, and besides, serial sections cut 

through the pineal region revealed no trace 

of remaining pineal tissue. 

Moreover there were found no gross 

lesions in the diencephalon and midbrain, 

which might have some relation with pre-

cocious puberty. Only occipital lobes of 

the cerebrum in each case were more or 

less destroyed. However such destruction 箆

in the occipital lobes were nearly lacking 

in several cases where the operation was 

done quite successfully. In all cases the 

stalk of the pineal was completely cut o宜

from the habenular commissure. In the 

sections caudal to this point the pineal 

in Liver Tiss11巴

tissue was entirely lost. The meninges left in this region, were, to some extent, 

thickened and in五ltratedby leucocytes and there were phagocytes, including haemo-

siderine, in the meninges or in the choroidal plexus as a trace of the past in自a-

mmatory changes. These canges were most remarkable in the region where the 

pineal stalk was cons'.dered to haYe been cut o孔 Andvena Galeni, tightly adher-

ing to the pineal body, cannot be separated from it without injury. Thus, this vein 

was always torn off at p'.nealectomy. But the bleeding was eas]y controlled. 

Except those, no change was found in other parts of brain, i.e. habenular and 

posterior commissures, habenular nucleus, thalamus, hypothalamus and midbrain. 

As shown in Table 4, for the五rst3 weeks after operation average increase of 

the body weight in the pinealectomized rats was slightly less than that in the 

control rats, but contrarily, for the second three weeks (from the 4th to 6th week), 

the former became a little more than the latter. Nevertheless, if STUDENT’s t-test is 
tried, these differences are not significant. (P > 0.05). And for the next 7 weeks 
(from the 7th to 13th week), there were no recognizable differences between the 

twoι 

Besides, no significant differences were seen in the testicular weights between 

the two groups (STUDENT’s t ・test), and also no histologic change of the testis 
common to the pinealectomized series was observed. 

DISCUSSION 

From my experiment it was evidenced that, after the pineal body was totally 

extirpated with the slightest injury to the neighborhood, there was recognized no 

significant change in the growth of the body and in the weight of the testes. 

Then, why do these results differ so greatly from the reports of some others in 
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Table 4. Body Weight and Testicnlar Weight of Pinealectomized and Control Rats. 
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Fig・. 7 Serial Sections of the Pineal Region of the Brain in Pinealectomized and Control Rats. 

,, 

(111 

(2) 12)1 

Ill, (2), (3), (4) and (5）ー， Pinealregion of the control rat (Group VIII，父（）.11) 

Ill', 1211, l3i', 1411 and 151’… Pineal region of the pineale:tomized rat (Group VIII, l¥'o. 13) 
111,1111 ・・・ Caudal part of the colliculus rostalis of corpora quadrigemina. Plate 1111 shows some round cell 

infiltration in the considerably thid;end meninges in the complete absence of the pineal body. 

12), 12)1 ・・・ Middle part of the colliculus rostalis. In 12) the cranial pole of the pineal body is definitely pre-
sent, while in 12）’ one can only see the thickening of the surrounding meninges. 

131, 13／… Cranial part of the colliculus rostalis and posterior pole of the 白irdventricle. In this region the 

most remarkable changes are observed, i.e. as shown in plate (3)1, considerable adhaesion of the meninges 

and cell infiltration are present, suggesting that the pineal body should have been cut o任 here

14), 1411 ・・・ Commisura habenularis and commisura posterior are seen. Between these t刈oplates, there is no 

definite difference except the presence of few cells containing haemosiderine in the choroid2.l plexus of 14,'. 

15),15）＇… In these plates nucleus habenularis is seen, and no de五nitedifference is obserγable l;et、＼・eenthe 
two. 

‘ 
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which the definite changes had been recognized ? In order to answer this question 
so many factors should be taken into consideration, such as the experimental control, 

the selection of the experimental animals, the operative mortality, the age at 

operation, the com pk teness of the extirpation, the extent of damages to the neigh-

boring nervous structure and the way of the interpretation of the data. 

i) Experimental control : In some of the previous reports there are some 

q,uestions as to the selection of the control, because control animals are very few in 

number, or they are not of the same litter as the pinealectomized. 

As the cotrol, I used as many as possible of the animals of the same sex and 
the same litter as the pinealectomized group. 

ii) Selection of experimental animals : I used rats as experimental animals be-

cause of the following advantages. The litters are numerous and their growth 

curves are relatively stable. And as compared with the cerebrum of a dog, cat 

and rabbit, that of a rat is poorly developed, whereas the corpora quadrigemina are 

highly developed, so that the pineal body is situated more superfic'ally, thus the 

extirpation being easier. In guinea-pigs, in which the litters are few, it is hard to 
get a large series of the experimental and control animals. There have been some 

reporters who used chickens as experimental animals, but because of the wide varia-

tion in the growth curve of them, I do not think they are preferable to rats. 

iii) Operative survival : Operative mortality of pinealectomy has been so high 

that it is sometimes difficult to obtain a large series of pinealectomized animals 

sufficient to allow a critical analysis of the data. It is more than 50 per cent in 

several previous reports (I, 9). The chief causes of death were haemorrhage, in-

fection and crush of the neighboring nervous tissue. These causes could be avoided 

by practice and carefulness, and consequently I have been able to accomplish the 

complete extirpation of the pineal body with the minimum operative mortality, 

only about 1 per cent. 

iv) Age at operation : I used for pinealectomy young male rats soon after the 

weaning period, weighing about from 30 to 60 grams. There is no doubt about 

that the younger the rat is at operation, the more marked the difference in the 

growth curve may come out. For this reason ANDERSEN (I) and WAKITA (20) 

extirpated the pineal body of the rat I ・・・ 3 days after birth in their studies. But 
穐F

I think it is not desirable to operate before the ¥veaning. Because, at first the 

operative mortality would be very high ・ ・・ it was the case in the experiments of 

both ANDERSEN and ¥¥AKITA ・・ ・ and in the second place it '.s impossible to keep the 

rat in different cage one by one. They must be bred together with their mother 

and litter mates, and then the amount of food taken will be different in each rat, 

and they are apt to suffer from bites and scratches of the operation wound by the 

other animals, especially by their mother, and thus their growth might be influen-

ced on heavily. 

In order to avoid such disadvantages, I used the rat soon after the weaning 

period. I don’t think this stage is too late, judging from the results of many earlier 
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experiments. 

v) Completeness of the extirpat:on : It is generally accepted that even if only 

a little part of the endocrine organ is left, no fall-off sign does appear because of 

the compensation of the function. Therefore in case of pinealectomy, it is very 

important to investigate ¥Vhether the ablation of the organ is complete or not. For 

this reason I examined carefully each extirpated p'.neal body and each brain of the 

pinealectomized rats histologically. A few earlier reporters investigated the complete-

ness of the ablation histologically (7, 9), but many others did not. 

, vi) Extent of damages to the neighboring nervous structures : It has been said 

that precocious puberty tends to occur in such cases of pineal tumors as have ex-

tended to the hypothalamus, or as have led to an obstructive hydrocephalus, result-

ing, of ne亡cesity, in secondary hypophyseal disturbances. And BING, GLoBus and 

SIMON (20) pointed out in an analysis of collected cases of precocious puberty 

associated with p~neal tumors that in 70 per cent there were symptoms or s;gns 
referable to hypothalamic involvement. 

Moreover precocious puberty has been often noticed in the patient who had a 

third ventricle tumor and whose pineal body was intact (3). 

HANOA (8) and KuRozAwA (13) of our laboratory pointed out the facts that in 

both the male chickens and the female rats, whos士pinealbodies had been damaged, 

the somato-sexual development was nearly normal, whereas in the chickens and 

rats in which the neighboring nervous structmで had been damaged, the somato-

sexual development was retarded sometimes and accelerated other times. 

Judging from the facts mentioned above, I think that in cas巴 of pinealectomy 

the extent of damage to the neighboring structures should be investigated carefullv. 

Although there were some who had described about the perfection of extirpation, 

I could not五ndany report in which the extent of the destruction of the neighbor-

ing s-::rnctures J-:aJ been 山own. I think that those who dr引Vthe positive conclu-

son should des'.';・ilx' the extent of damage to the neighbori1°g structures, and on the 

contrary these、Aho gained the negative should prove the completeness of extirpation. 

s:nce in my study thぞ microscopicexam;nation of the pineal region has revealed 

no structural change in the thalamus, hypothalamus and brain stem after pinealec-

tomy, I think that thes巴 partscould口othave any special effect on the somato・
sexual development in my animals. 

Another fact which must be coEsiderでdhere, is that the straight sinus or vena 

Galeni has always been torn off at pinealectomy, but not at control operation. For 

a fairly long time, it has been assumed that a hydrocephalus results from the obst-

ruction of vena Galeni, and that the hydrocephalus changes the function of the 

hypothalamus or the hypophy~is in the direction usually hypopituitarism and towards 
rarely towards pubertas praecox. 

Bedford proved from his experiment in dogs and monkeys that no hydrocephalus 

was caused by the ligation of vena Galeni, owing to collateral circulation. In my 

study, there was found no trace of internal hydrocephalus ... dilatation of the ven-

tricles ・ ・ ・ in the brains of all pinealectomized rats. Then, I think that in rats 110 
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internal hydrocephalus comes about after the ligation of vena Galeni awl that 

somato-sexual development is not influenced on by this ligation. 

In my experiment, after pinealectomy there was not found any considerable 

s'.de-damage in the brain, except the above mentioned injuries of vessels, meninges 

and occipital lobe, which may be considered to be minimal lesions at pinealectomy. 

Since I opened the skull as a bone flap and put it back in its place, and since 

postoperatively the experimental animals were segregated one by one, injury from 

outside could be avoided almost surely, and good bony conjunction was estabFshed, 

and fur grew again. Consequently, 3 weeks after operation, it could no more be 

distinguished at a glance, whether the rat had undergone the operaion or not. :::ome 

of the past r(>porters did not replace the skull after operation. 

vii) The interpretation of the data : There have been some earlier innstigators 

who might have made a mistake in interpretin:; the results. ANDERSEN and ¥VoLFE 

(1) pJinted out that the positive result弓 whichhad been reported by several inv巴s-

tigators, viz. IzAwA, FoA., HoRRAX and etc., should be negative from the ~tatistical 

calculation or the critical analysis of their data. 
In my animals, after pinealectomy some grew more quickly and some others 

more slowly than controls, and the remaining grew equally to controls. And the 

testicJlar weight was larger in some of the pinealectomized animals than in the 

control, but smaller in some others. Thus I have decided the results to be negative. 

In this connection some comments will be made in the following. 

In the first place it must be emphasized that the complete extirpation of the 

pineal body was proved microscopically in myゅ cases. Therefore it should be ex-

pected that the common cause, viz. the ablation of the pineal body, has to bring 

about the common symptoms in all experimental animals. And some changes 

which are found only in some cases, should not be attributed to the common cause. 

In the second place, I used the Student’s t-test for the evaluation of my data, 
and I could not五ndany signi五cantdifference in both the body weight and the 

testicular weight between the two groups. Of course at the beginning of the 

experiment the body ¥Veight of rats differed so much from each other that t-test is 

not easily applicable for the comparison of changes in the body weight. But in 

the growth curve of rats from 30 to 180 g. the increase rate of the body weight 

became generally regular in the elapse of time, and so I think the Student’s t-test 
may be available for the estimation of these changes to some extent. 

In the third place, the data cannot be regarded as signi五cant,also from SNEDE-

COR’S Table about binomial distribution. 
Of course I don’t think that the comparison of the two growth curves can 
always be done satisfactorily by the statistical calculation, but I believe the inter-

pretation of the data based on the statistical calculation as I have described is the 

most reasonable and therefore should be tried. 

The assumption that a certain organ is an endocrine organ must be based on 

convincing evidences showing that thぞ organsecretes a hormone. If such evidences 
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are not given, the organ should not be included in the category of endocrine organs. 

For instance, it is for such a reason that the heart and liver are not regarded as 

endocrine organs. For the same reason, the pin巴albody is not an endocrine organ, 

so far as the results of earlier experiments were rather negative. From the results 

of my elaborate experiments I have come to the following conclusion : it is unrea-

sonable to assume that the pineal body has some suppressive function against the 

somato-sexual development probably in the antagonistic relation with the hypophy-

SIS. 

SUMMARY 

The results of my experiments in immature male rats can be summarized as 

follows. 

1) Two weeks after castration, both the weight of the hypophysis and the 

number and size of basoph1日Ccells in it were found to be increased. Then on the 

70th and lOOth day after castration vacuoles came about in the hypertrophied 

basophils. 

Thus a series of typical changes occurred in the hypophysis, while on the cont-

rary in the pineal body any significant histological change was not found at all. 

2) After pinealectomy, there was found no change in the weight of the hy-

pophysis, nor in the shape and percentages of the adenohypophyseal cells. 

3) After hypophysectomy, the thyroid, .adrenal and testis become atrophied 

remarkably with intense degeneration of parenchymal cells. Also the pineal body 

undergoes some atrophy, that is, the Yolume is reduced by degrees and also paren-

chymal cells decrease in number and size. But in considering that the changes are 

not so distinct as in other endocrine organs, any special relation between the pineal 

body and the hypophysis can not be established. 

4) No di任erencebetween the pinealectomiz巴dand the control rats was recog-

nized in the body weight and the testicular weight, and in the histological五nding

of the testicles too. 

In my experiments, I have devised my own operative technique for pinealec-

tomy and given attention to the completeness of the removal and to the minimal 

extent of the destruction of the neighboring nervous structures. 
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松果体さ脳下垂体ごの関係－特に身体並びに

生殖器の発育に就て

景山直樹

（京都大学涯学部外科学第l講座主任：荒木千里教授）

極果体が身体並びに生殖器の発育を抑制するホルモ

ンを出すと云う説が広く信じられ，更には之を前提と

して，松栄体力：，機能的に反対と考えられる脳下fil体
と関係があるらしいと云う憶測が生れた．之等に関す

る実験ft従来数多行われているが， Jごの結果！t必ずし

も一致していない．

私はその聞の消息を検討する目的から，幼若或いは
成熟維白鼠を用いて実験を行い，次の如き結果を得
た．

第lに去勢後100日間の観察の結栄，下霊体は術後

2適頃より重量が憎し，且つ Basophil細胞増殖が現
れて来る．更に70日頃からその肥大せる Basophil細

胞に蛍胞化が怠る．この様に下垂体fi一連，＇）定型的な

変化を示すか，之に対する松栄体は組織学的に何；：；一変

化を認め得なかった．

第2に松果体摘出後2ヶ月間の観察では，－F霊（本の

重量，下垂体各種細胞の大きさ，形状並びに比率（

Rasmussen法を応用して計算す）に何等変化を認めな
かった．

第3に下霊体劉出後2ヶ月間の観察でl土，米柏、性内

分泌総百である甲状腺，副腎，皐丸等は著しく萎縮
L，且つ著F月な変性変化を認める．松果体も矢張り漸
次その容積を減少し，組織学的にも実質車問包の減少，
縮小等を認めるが，之等の変化は上記3器官の変化に
較べると可成り軽度であり，従ってその変化が下霊体

刻出による直後的影響の為h，同操作に依って起る全

身性変化の部分現象なのか，決定し得なかった．

第4に10群の問l段白fi1ご〕維のみ選ぴ，その半数の松
よ＂＂体を別出し， 残りの半数を対照（手術を粁わないも
の，試験開頭のみのもの等）とし，術後6週乃至13週
間の観察の結果， 体重，皐丸重量共対照群との聞に有

意な差を認め得－／，叉皐丸の組織学的所見も対照と差

異を認めなかった．倫その際別出せる訟泉体，創出後

の凶 （桧果体部）’を組織学的に検索したが，全例，松

栄！本（土完全に取れて居り，且つ周囲神経組織｛こ対する

障碍は僅少で，問題となる視床下部3 視床，脳幹部等
には殆ど器質S19障碍を認めなかった．

以上の結J；良から松栄体が身体並びに生殖器発脊抑制
機能があると云う事も，又下霊体と特殊な連関を持っ

と云う事い 極めて疑わしいと結論する．




