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INTRODUCTION 
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It is generally accepted that in the case of implantation of the anterior 
pituitary into immature animals, precocious sexual maturity appears on the genital 

system of recipients. However, there is no evident proof as to whether its 

gonadotropic activity is achieved only by the action of the hormone which has 
been stored at the time of its implantation, or whether the cells which have 

survived for a certain period after implantation car円’ ontheir secretion, and the 

action of the hormone thus secreted is added to that of the hormone preserved in 
advance. 

For the purpose of examining the above problem, I have carried out the 
following experiments. 

The gonadotropic hormone of the anterior pituitary is said to be considerably 
unstable and easily broken down especially by heat, but if preserved below 4 

degrees centigrade it becomes stable and hardl~· destro,¥・cd. Taking this fact into 

consideration, if the hypophysis is kept in a refrigerator in a form of an entire 

organ for a fixed duration, it can be assumed that the activity’of gonadotropic 
hormone of the pituita1・：＞ will not decrease rapidly. However the pituita1・〉・ tissue

shows some degeneration as a result of being preserved in the refrigerator. 

In the present stucly heterogeneous implantation of the anterior pituitary which 

had been preserved in the refrigerator was carried out on immature animals and 
the gonadotropic e任ectswere examined. At the same time, as a control, the same 

anterior pituitary was implanted on another group of animals in its fresh state 

and the gonadotropic effects were examined. Moreover the anterior pituitary 

preserved in the refrigerator which was ready for implantation was histologically 

examined. 

MATERIALS AND METHODS 

For this experiment, immature hγbricl female mice, 20 to 26 da｝’おold,were 

used. The pituitaries to be used for implantation were obtained from cows. After 

having secured the pituitary covered with a capsule from the slaughter house, the 

disinfection of the pituitary was cx:tracapsularl~’ performed with a solution of 5 per 

cent iodine tincture and 2 per cent sodium thiosulfate alcohol, ancl then the 
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capasule was aseptically removed. The anterior lobe of the pituitary, having been 

separated from the posterior lobe, was immersed in a physiologic saline solution 

including penicillin for about 15 minutes after which the anterior pituitary was 

cut into halves. The left half which was to be used as a control was either 

implanted immediately in its fresh state or injected as a fresh emulsion. The right 

half was kept in an aseptic container and preserved in 0 to 2 degrees centigrade in 

a refrigerator and either implanted or injected as an emulsion. The quantity for 

implantation was fixed at 0.1 gram which was subdivided into pieces of about 10・

20 milligrams and then implanted to an immature mouse subcutaneously. The 

recipient was killed 96 hours after the implantation and the uterus and ovaries 

were weighed. The latter were fixed in 10 per cent formalin, imbedded in paraffin 
and stained with hematoxylin-eosin after which the follicles and corpora lutea 

were histologically examined. Previous to the recipient being killed it was first 

examined whether the vaginal introitus was opened or not and how the characters 
of the vaginal smear were. 

For histological examination the anterior pituitaries, whether they may be 

fresh or have been preserved in refrigerator for various periods, were first fixed in 

Bourn’s fluid and then imbedded in paraffin and stained by’GoMORI’s method and 
hematoxγlin-eosin. 

As the body weight of each mouse differed according to the circumstances 

and conditions of breeding, each recipient was selected b:-・ its age. The weight of 
a mouse about three weeks old was roughly from 6 to 8 grams. The vaginal 

introitus was alw叫・sclosed and no sexual cycle of vaginal smear was noticed. The 

weight of the uterus was 5-6 milligrams, and the ovary about 2 milligrams. The 
histological examination of the ovar:-・ 

revealed that it had no mature follicle 

but mostly primordial ones and med-

ium-or small-size follicles, which consis-
ted of several layers of granulosa cells. 

Corpus luteum could not be found. (Fig. 
1). 

RESULTS Fig・. I : The ovary of untreated 
immature normal mouse. (Hema-

I. The Implantation of the Anter- toxylin-Eosin stain ×40) 
ior Pituitar:v. 

Each one of the cow’s anterior pituitaries was cut into halves. The one half 

was preserved in a refrigerator for 5, 10, 20 and 30 day日 respectively. Then the 

sexual maturity of the mice which had received implantation of the pituitaries 

preserved in the refrigerator was compared with that of the mice which had 

received implantation of fresh pituitaries. With the u日cof one pituitary, an exper-
imental group, consisting of 3 mice receiving implantation of the preserved half 
of the pituitai・3’and3 mice receiving the fresh half was established. All the mice 
belonging to one experimental group were of the same date of birth. For each 
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experiment, ac氾ordingto the period of days of preservation, three pituitaries or, 

namely, three experimental groups were used respectivel~.＿ 

1) Implantation of the Anterior Pituitary Preserved in the Refrigerator for 

5 Days : In the item of the vaginal smear on the tables P stands for prooestrus, 

0 for oestrus, M for metaoestrus, and D for dioestrus. The weights of the uteri 

and ovaries indicate the lowest and highest of the three mice. The numbers of 

mature follicles and corpora lutea are indicated by －ト whichsigni白esfrom 1 to 4, 

廿 from5 to 9, and情 morethan 10. Follicles that are not perfectly matured but 
in their growing stage are shown by the sign ÷． 

Of the results obtained by implantation of the anterior pituitary preserved in 

a refrigerator for five days, as shown in Table 1, the opening of the vaginal 

introiti was noticed about 72 hours after the implantation in all cases and the 

Table 1. Implantation of the Anterior Pituitary Pr巴servedin the Refrigerator for 5 Days. 

II 

Ill 

In ・ I I I ! Histolo~ical Changes 

t・ P. j Subgroup jimpl. j No. l~~~~~~｝ag-・inall可ht jwe~fht ！~権~I~
I jQuantity I ~f jV且.ginalI,., !Uteri !Ovaries! F lll~l:s 出~1;,v•o.
g I (Imp!. Pit.) I g I Mice I /o~ts JSmear J mg I mg J ：＂：~：.＂~ rn•＂~山

1) Fresh 
1.2 I 
2) Preserved 

1) Fresh I 

2) Preserved, 

2) Preserved 

0.1 3 

0.1 3 

0.1 

0.1 

0.1 3 

0.1 3 

｜ ｜ ｜ ；ー＋十件僻一＋＋＋僻

+ I o I 40-50 I 4・71 211 21 

+ I o. M I 28-40 I 4-6 I 1 1 1 I 2 1 

＋ 4-6 3 

＋ 0. M 18-26 I 4-6 2 1 

＋ 。 4-7 3 

＋ 。 25-42 4-8 3 2 1 

W. P. : Weight of cow’s anterior pituitary as a whole. 
P : Prooestrus, 0 : Oestrus, M : Metaoestrus, D : Dioestrus. 

~l ¥I いザ

鴎闘盟国

Jゾノ<'fl,.,}-....__,/ ~ 
理 園田図

Fig. 2 : Uterus (96 hours after implantation) : 1. Uterus of an untreated immature mouse. 
(25 days old). 2. Uterus in the case of fresh pituitary implantation. 3. Uterus in the case of 
implantation of pituitary preserved in the refrigerator for 5 days. 4.-IO days. 5.-20 days. 6. 
7.-30 days. 8. Uterus in the case of implantation of pituitary immersed in a large amount of 
physiologic saline solution and preserved in the refri~erator for 5 days. 
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vaginal smear brought about a sexual cycle as shown also in the Table 1. The 

weights of the uteri and ovaries increased both in the subgroups of mice implanted 

with fresh pituita1色 andin those implanted ＼＼’ith pituitaries preserved in a refr-

igerator, and the uteri were合Heelwith secretion. (Fig. 2). In the first, second and 

third groups respective！~· ， mature follicles were more or less found in each subgroup. 

Most of the mature follicles were hemorrhagic and large cystic. Corpora lutea were 

found in the ovaries of all groups except in the fresh-pituitar~’ subgroup of the 

second group. (Fig. 3 and 4). However, it was quite difficult to ascertain a 

distinct d1仔erence between the two subgroups in the weights of the uteri and 

ovaries, in the number of mature follicles and corpora Jutea and etc. because, as 

shown in the Table 1, the values in the pres巴rved-pituitm・〉・ subgroup were 

sometimes more and sometimes less as compared with those of the fresh-pituitar~· 

Fig・. 3 . The ovary in the case of fresh pituitary implantation(96 hours after implantation) F: 
mature follicle L : corpus luteum There are many cystic follicles and corpora Iutea. (Hema 
toxylin-Eosin stain x 40) 

Fig. 4 : The ovary in the case of implantation of the pituitary preserved in the refrigerator 
for －~向s There are many cystic folli山 sa吋 fewcorpora h的a.1 Hemat 
×40) 
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subgroup. 

2) Implantation of the Anterior Pituitary Preserved in the Refrigerator for 

10 Days : As shown in Table 2, the vaginal smear and the weights of the uteri 

and ovaries showed the same responses as those obtained in the previous experiment. 

The mature follicles were seen on the ovaries in all tests. The corpora lutea could 

not be noticed in either subgroup of the second group but could be seen in the 

first and third groups. Consequentl~＇ ， the response of the genital system throughout 

all the test groups can be said to show no distinct di百erencebetween the two 

subgroups. 

3) Implantation of the Anterior Pituitary Preserved in the Refrigerator for 

20 Days : In the first and second groups, corpora lutea could not be found in either 

subgroup but other phenomena of maturity were noticed. No distinct di百erencein 

gonadotropic effects could be noticed between the two subgroups. (Table 3). 

4) Implantation of the Anterior Pituitary Preserved in the Refrigerator for 

30 Days : As shown in Table 4, the genital system of both subgroups brought 

about a remarkable change. Especially, mature follicles and corpora lutea in the 

ovaries in both subgroups of all groups indicated either h 十＋or十↑十.Also, in 
十hesegroups, there was no distinct di百erencein gonadotropic effects between the 
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Table 3. Implantation of the Anterior Pituitary Preserved in the Refrigerator for 20 Days. 
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Table 4. Implantation of the Anterior Pituitary Prcscrγαl in the Refrigerator for 30 Days. 

Histological Changes 
: No. Op~~ng V昭 inal'w州 1tW州】t_!!f Ovaries, "' 

of of Mature !Corpora 
' of Vaginal Uteri Ovaries Follicles !tutea 
Mice ! If!t-,Smear -n  -n  1 1 

roitus ' ＂よる ' w 5 ' 

3 I + I 0. M I 35-62 I 7-14 
3 I + l 0. M I 30-42 I日

+ I 0. M ' 26-38 I 4-6 
+ I 0. !¥I i 45-65 I日

+ I o I 22-52 I 5-6 
+ I O.M I 4日｜ふ10

岨で

0.1 

W. P. 1 Subgro叩 llmpl.
Group j !Quantity 
g I (Impl .Pit.) I g 

0.1 3 3 

0.1 

0.1 3 1
 
1
 
1
 

l
 

t

i

n
〆
旬

内

L

T
ム

2 I 0.1 3 

。目l 2 1 

Fig. 5 ・ The ovary in the case of implantation of the pituitary preserved in the refrigerator 

for 30 days. H: bleeding in the corpus luteum. (Hematoxylin-Eosin stain x 40) 

two subgroups. (Fig. 5). 

5) Implantation of Smaller Quantities of the Anterior Pituitary Preserved 

in the Refrigerator : The experiments mentioned above were all carried out lη－ 

implanting 0.1 gram of anterior pituita1・3’ into the recipients. If a qua ntit ~· of 

less than 0.1 gram were implanted, it might be possible that the di町erencebetween 

the implantation of fresh pituitary and that of preserved l】iluitar:>may become 

distinct. Therefore the amount of each implanted pituitary was graded into 5, 10, 

25 and 50 milligrams, and the anterior pituitar>・ used for implantation was 

preserved in the refrigerator for IO cl川 日or30 cla)・s・ Experimentalmethods were 

the same as previously mentioned. 

The results of these experiments are shown in Tables 5 and 6. It was found 

that the grade 川 theprecocious sexual maturity of the genital system W部 in

proportion to the quantity of implantation. The less quantit>・ of implantation was 

used, the less the gonadotropic e町ects. However in comparing the gonadotropic 

e町ectsof the two subgroups, no distinct variation could be noticed in them thro-

ughout the entire experiments. 
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Table 5. Implantation of Smaller Quantities of the Anterior Pituitary Preserved in the 
Refrigerator for 10 Days. 

一

M

崎

一

一

唱

ぱ

引

暗

一

一

恥

伽

1

一

一円山
崎
市
晴
一市
川
一
加
山
山
M

問
問
一
一
一
O
M
一一一
M
M
A

一一一町一札

向
島
一
白
一
O

一

－O

一白白

O

V

＆

一

一

・

一

一

時

f
－

m
b
羽＋一

2
3
一

1
2
3
一

1
2
3

一n
o
v
h
n・1

一i
l

－
－

！

－

：

一p
a
I
γ
二一
2
2
1

一2
2
1

一
2
1

一o
v
－－一

一

一

尚
作
品
一
3
3
3
3

一3
3
3
3

一

F

P

 

｜ ｜ 
1W. P. ! Subgroup 

Group i 
J g , (Imp!. Pit.) 

1) Fresh 

II i.2 

2-4 
4-5 
4-6 
5-7 

Histological Changes 
of Ovaries 
Mature !Corpora 
Follicles llutea 

一÷＋＋＋掛

2 1 
2 1 
3 
2 1 

一＋＋＋掛

3 
3 
2 1 
2 1 

内
〈

υ
qべU

’iq
J
 

。，u
－
 

q
J
9
1
v
に
d
c
o

－一一－

2
2
つ
＆
4
・

q
J
q
J
q
o
q
J
 

a
n
T
R
J
d
a
z
n
o
 

－－－
m
 

n
L
内
，
b
q
u
Fhu

唱

i
n
L
nrb
内司

η
4

・，A市
i

3
3
3
3
 

d
 
e
 
v
 
r
 
e
 

q
M
 e
 
r
 

pA 
、、，ノワ臼

FD

nU
弓
U
A
U

1
i
n
L
F
h
u
 

1) Fresh 

「

h
d
n
U
R
U
A
U

叩

よ

門

L
P
D

Ill • 1.0 

3
3
3
3

一3
3
3
3

t
i
t
i
勺

3

q
d

つ臼
n
L
- p 
O.M 

7-12 
10-22 
10-20 
16-32 

2-3 
2-3 
2-4 
3-5 

3 
2 1 
3 
2 1 

咽目且．

1
A
Yム
ワ
＆

ー
内
ノム
】
内

Jb
の
’ju

－
 

q
a
q
a
c
o
 

－－内
d

－

q
L
弓

Jh
F
h
J
V

2) Preserved 
F
h
u
nU
R
υ
n
U
 

1
i
η
L
P
b
 

つ卸

q
J
q
J
q
J
Tム M

 

一一一

8-13 
6-10 
8-18 
30-48 

4
E
A
 

q
r
u
q’h
 

1
2
 

ワ－

1
A
1
i

l
 

q
3
4
q
E
J
P
O
 

一
－一一

2
2
3
4
 

q
o
q
ο
勺

3
q
t
υ

II. Implantation of the Anterior Pituitary Immersed in a Large Amount of 
Physiologic Saline Solution and Preserved in the Refrigerator. 
According to the previous experiments, it seemed likely that the gonadotropic 

e百ectsof implantation of the anterior pituitary preserved in a refrigerator was 
entirely due to the absorption of the stored hormone. Therefore, the e百ectsof 

implantation of the pituitary immersed in a large quantity of saline solution and 

preserved in a refrigerator were examined, which must have lost the storage of 
the hormone by the release of the hormone into the physiologic saline solution. 

As a control, one half of the pituitary was immediately implanted in its fresh 
state in the same manner as previously described. The remaining half was 

subdivided to about 10-20 milligrams and kept in about 300 cc of physiologic saline 

solution. After having been preserved in a refrigerator for 1, 3 and 5 days, they 

were taken out and implanted. The amount of each implantation was 0.1 gram. 
The results obtained from this experiment, as shown in Tables 7 and 8, 

indicated a remarkable sexual maturity of the control mice, but no marked or 

visible change in the mice, which had received the implantation of the pituitary 

immersed in a large amount of saline solution and preserved in a refrigerator. In 

other words, all the mice of the control subgroups showed the opening of the 

vaginal introitus and the sexual cycle, and a remarkable increase of weights of the 
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Table 6. Implantation of Smaller Quantities of the Anterior Pituitary Preserved in the 
Refrigeretor for 30 Days. 

W.P. 

町「 Histolog:icalでh日n巨es「PL i N~ iv a;(nal ＇＂旦 alWe~；·ht 1W 
Quantity I ，.~f I Int- t~， 1Uteri !ovaries 1 Follicles lutca 

; !Vll勺roitus:::imear 1 mg 1 mg ; 
｜一＋ ！ I I lー＋＋件件一＋朴桝

s I 3 I 3 I ー I 6-15 I 3-4 I 2 1 I 3 
10 I 3 I 2 1 I - o I 6-18 I 2-4 I 1 1 1 I 3 
25 I 3 I 3 I o. M I 30-34 I 4-5 I 1 2 I 3 
50 I 3 I 3 I o I 45-75 I 4-8 I 1 2 I 3 
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I 1.2 I II 
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I 1.2 I Ill 
3 5 
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25 3 
50 3 

uteri and ovaries, but man>・ of the 

experimental subgroups which had und-

ergone the implantation of the anterior 

pituitary saline-immersed and preserved 

in a refrigerator for 1 and 3 cla:>s, did 

not show the opening of the vaginal 

introitus, the sexual c.,・clc, and the 

remarkable increase of the weights of 

their uteri and ovaries. As regards ova-

rial changes, similarly, almost all the 

mice in these subgroups showed a wcakc1・

response than those in the control sub-

groups. In the case of implantation of 

pituitary immersed in a saline solution 

and preserved in a refrigerator for 

about 5 cla.,・s, the difference bet ween 

the two subgroups was more remarka-

ble. (Figs. 2 and 6). 
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Fig-. 6 : The ovary in the case of implantation 
of the pituitary immersed in a large amount of 
physiologic saline solution and preserved in the 
refrigerator for 5 days. There is neither corpus 
leteum nor cystic follicle, but there arc many 
follicles whi仁hare growing or primordial follic・ 
!es. <Hematoxylin-Eosin stain ×40) 
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Table 7. Implantation of the Pituitary Immersed in a Large Amount of Physiologic Saline 
Solution and Preserved in the Refrigerator for 1 or 3 Days. 

I ! Opni昭 i

Group ,W. P. Subgro~p 抑止ity j ~£· viifoa1 vagina1 1：：~rrt コ：：
i g ; (Impl. Pit.) ! g i Miは；， I ! ' tus I I mg mg 

！ ｜ー＋ ｜

11) Fresh I 0.1 I 3 I 31 O.M I刊吋
2) !Day- I 0.1 I 3 I 2 1 I - o I 10-3s 2-4 
, Preserved I I I I 
I Saline- I I I i 
1.3 I Immersed 
3) 3Days-
Preserved 
Saline-
Immersed 
1) Fresh 
2) !Day-
Preserved 
Saline-

1.2 I Immersed 
3) 3Days-
Presrved 
Saline-
Immersed 
I) Faresh 
2) !Day-
Preserved 
Saline-
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3) 3Days-
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Saline-
Immersed 

II 

四
阻
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34-65 
20-26 
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Histolo&'ical Changes 
of Ovaries 
Mature !Corpora 
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3 13 
1 2 I 3 
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Table 8. Implantation of the Pituitary Immersed in a Large Amount of Physiolgic Saline 
Solution and Preserved in the Refigeratorfor 5 Days. 
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0.1 1 z Iー 0

Cow’s Anterior Pituitary Preserved in the Refrigerator. 
GoMORI’s stain method was applied. The results obtained were as follows : 

Acidophilic granules revealed as orange, basophilic granules as green or bluish-

green, cytoplasm of chromophobe cells unstained or pale grayish-green. 

1) Fresh Anterior Pituitary of a Cow : This contained a great amount of 

acidophilic cells and chromophobe cells, and a small amount of basophilic cells. 

Most of the basophilic cells concentrated in the peripheral part close to the capsule 

3 
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and at the center. :.¥lost of the basophilic granules were green and bluish-green. 

Acidophilic cells dominated the entire area. (Fig. 7). 
2) The Anterior Pituitary of a Cow Preserved in the Refrigerator for 5 

Days: In some of the acidophilic cells, especially those in the outer part nuclei 

were slightly degenerated, but the cytoplasm and granules of such cells showed 

scarcely an~’ change. Basophilic cells 

showed similar but stronger changes. 

However, the stainability of the gran-

ules in these cells was well preserved. 

Generally speaking, except for the out-

er part, no remarkable change was 

found in these pituitaricへascompared 
with the fresh ones. (Fig. 10). 

3) The Anterior Pituita1・〉’ofa 

Cow Preserved in the Refrigerator for・

10 Da：－日： Thedegeneration of the outer 

part of these pituitaries was more pro-

minent than that of the pituitaries 

which were preserved in the refrigerator 

for 5 cla~·s . The basophilic cells, both 

nuclei and cytoplasms, were considerabl~・

Fig・. 10 : Central area of anterior pituitary 
preserrnd in the refrigerator for 5 days. A : 
Acidophilic cell B : Basophilic cell (Go&roRrs 
stain ×400) 

atrophic but it was still possible for the granules to be stained. The deterioration 

of the stainabilit~’ of the basophilic granules was seen clo叩 tothe circumference. 

The changes of the acidophilic cells were lcsメ thanthose of the basophilic cells 

and there were not a few acidophilic cell日 thatshowed no remarkable degeneration. 

The acidophilic c;.rtoplasm became somewhat shrunken, occaメiυ1iall＞’ homogeneousand 

deep stained. (Fig. 8). 

4) The Anterior Pituitar>・ of a〔‘ow Preserved in the Refrigerator for 20 

Days: Degeneration of the outer part became much more prominent and extensive. 

In this area, three kinds of cells could not be cli百erentiated from each other. 

However, at the center they showccl onl>・ slight changes. In the basophilic cells, 

pyknotic nuclei increased in number while not P>・knotic ones still remained. The 

cytoplasm of these cells seemed to be more or less atrophic. The granules of the 

cells in the outer part were difficult to be stained and the cytopla日mappeared to 

be homogeneous. Therefore, it ＂’as difficult to distinguish them from the chromo-
phobe cells. The granules near the center indicated a bluish-green color similar to 

that of normal cells. Mm昔tof the acidophilic cells were also atrophic. The c>•toplasm 
became reduced in size but the stainability of these granules remained unchanged. 

The changes of the chromor〕hobecells were some'' hat less than those of chromoph-
ilic cells. (Fig. 11). 

5) The Anterior Pituitar.v of a Cυw P1 C日er¥'Cxlin the Refrigerator for 30 

D何百． Macroscopically, the pituitary showed a remark.ab!;.・ deh.＼寸ratedand atrophic 

appearance. Histologically the degeneration of the ti ~稲田 became stronger : the 



147 

Fig・. 7 : Fresh anterior pituitary. Acidophilicεranules : orang’e. Basophilic granules: gr巴en(Go、!ORI’s
stain ×400) 

Fig・. 8 : Anterior pituitary preserved in refrigerator for IO <lays (GoMOtH's stain x 100 J 

Fig" 9 : Central area of anterior pituitary preserved in the refrig・erator for 30 days The nuclei arc 
pyknotic, and cytoplasms are atrophic 1 （；＂＂川川’ ぉstain×100) 
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Fig-. 11 : Anterior pituitary presen-ed in the refrigerator for 20 days. Remarkable degeneration 
is found in outer part of the pituitary (right), slight changes in central part (left). The nuclei 
are pyknotic and cytoplasms a1 e atrophic. (Go~mRI’s stain x 400) 

nuclei and cytoplasms of three kinds of cells were undergoing intense degeneration 

and the acini became smaller. The changes taking place in the outer part were 

especially prominent. In this area, it is, of course, impossible to differentiate the 

three kinds of cells from each other. As the cytoplasms of the basophilic cells 

were poorly stained, it was impossible to di百erentiatethem from chromophobe 

cells. Moreover, acidophilic cells arranged themselves into a dumpling-like shape, 

mingling closely en masse, and were stained in a nasty color. Therefore, it was 

difficult to di汀erentiateeach nucleus from the cytoplasm. Even in the central 

part of these pituitaries, all the nuclei of the basophilic and acidophilic cells became 

Fig・. 12 : Outer part of anterior pituitary preserved in the refrigerator for 30 days. Remarkable 
degeneration is ob:;;erved. (GoMoRr's stain ×400) 
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P＼・knotic. The cytoplasm of these ('.ells especially of acidophilic cells were reduced 
i~ volume and became square in form. (Figs. 9 and 12) ・ 
6) The Anterior Pituita1・〉’ ofa Cow Immersed in a Large Amount of Phys-
iologic Saline Solution as Small Fragments and Preserved in the Refrigerator: The 
nuclei of the cells in the pituitaries saline-immersed and preserved in a refrigerator 
for 1 or 3 days did not show an~’ remarkable change but the granules could not 
be successfully stained. Pituitaries preserved for 5 c1a ~·日 showed a marked change 
in their outer parts. Pyknotic nuclei increased in number and the granules of the 
chromophilic cells were reduced and their staining was exceeding！ ~， worse than that 
in pituitaries which had been preserved in the refrigerator for 5 clays without 
immersing them in physiologic saline solution. (Fig. 13). 

Fig-. 13 : Anterior pituitary immersed in physiologic saline solution and preserved in the 
refrigerator for 5 days. The decrease in granules is observed (GoMORI’s stain ×400) cf. 
Fig. JO 

IV. The Injection of the Pituitary Emulsion Preserved in the Refrigerator for・
30 Days. 

Considering from the fact mentioned above that pituitaric日 preservedin the 
refrigerator degenerate commencing from their circumferences, it can be assumed 
that if they are kept in the refrigerator in form of an emulsion, the anterior 
pituitar:-・ tissues on the whole would soon die. In order to examine the gonadotr叩ic
effects of preserved emulsions, the following experiments ＇＇’ere undertaken. 
1) The emulsion was obtained Ii:- diluting a homogenized anterior pituitary 

about ten times (l.2 to 1.5 grams) with physiologic saline solution, to which a 
50,000 unit penicillin was added. Half of the emulsion was preserved in the refr・ 
igerator at 0 to 2 degrees centigrade for 30 da:--s. The remaining half was used 
as fresh emulsion for the control. The amount of 0.3 cc of this fresh emulsion was 
immediately injected into the subcutaneous tissue of immature female mice, and 
the rest was perservecl in 0 to 2 degrees centigrade in the refrigerator and therea-
fter injected into mjce at the rate of twice a da~· for a period of four da~・5・ The
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total number of injections administered to one mouse was seven and the amount 

was 0.3 cc for each injection. These mice were killed 24 hours after the last 

injection (96 hours after the伽stinjection), and the precocious sexual maturity 

of their genital systems were examined with the same method as explained in the 

implantation experiment. On the other hand, the remaining half of the emulsion 

preserved in the refrigerator for 30 days was also used for injection, the method 

being the same as previously mentioned, and their gonadotropic effects were comp-

ared with those of fresh emulsion. 

Table 9. Injection of the Pituitary Emulsion Preserved in the Refrigerator for 30 Days. (1) 

1.2 

1or~~ng ¥ ！巾可 aL 、I：￥究~~主i悶lChanges 
Su roup I ~f· [v号；［na1[V昭 ina

I I lnし－ I IUteri !Ovaries; Follicles ’:lm ， e (Inj. Emul.) I Mice lム，；ncISmear I u ド ..... I " 
! I了＇＂＋ I I 時 Img Iー÷＋州 1－＋州

~~ :::::rved 」~J：。 1 ：~：：~ 1 ~ 
3 I 2 1 Iー 0I 15 28 I .3-5 I 1 2 
3 I 1 2 I - M I 18-28 I 4 I 3 
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D
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F
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I I I) Fresh 
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12-26 

14-24 

3-4 

4-5 

1 2 

2 1 

2 1 

3 
／ 

聞
出 1.5 

1) Fresh 

2) Preserved 

The results are shown in Table 9. In both subgroups receiving fresh and 

preserved emulsion injections gonadotropic effects on the genital system were less 

prominent than those obtained through the implantation method. Namely, in some 

of the recipients, the injection did not provoke the opening of the vaginal introitus 

and in some others, it only brought about a slight increase in the weights of the 

uteri and ovaries. There was no distinct difference in the gonadotropic effects 

between the fresh emulsion and the prcsc1γeel one. 

2) The Histological Changes of the Emulsion：羽＇henthe sediments of the 

fresh emulsion were examined histologically (hematoxylin-eosin stain), it was found 

that some of the nuclei remained unchanged or were incompletely destroyed while 

others were completely destroyed. Cytoplasms were mostly disintegrated and only 

in few cell日granuleswere recognized. (Fig. 14). In the emulsion of pituitaries 

preserved in the refrigerator for 30 days, all nuclei became strongly degenerated 

and the remains of the disintegrated nuclei n’ere also visible. (Fig. 15). The 

granules were hardly visible. In short, the histological changes of the pituitary 

cells in this emulsion wc1・cmore pronounced C:an those of the pituitary preserved 

en masse in the refrigerator for 30 cl何百．

3) The histological changes of the 日cdiment~. as mentioned above, showed a 

remarkable difference between the fresh emulsion and the refrigerator-preserved 

emulsion. Now the emulsion wa日 separatedinto two components; the fluid portion 

and the sediments and the gonadotropic cfTccts of each component were examined 

separately. 
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Fig・. 14 : Fresh antc1・iυl pi tu it且1・1・c111ulsiu11. 1 I lcmatux、lin E:usin stain×400) 

Fig・. 15 : Pituitary emulsion preserved in the refrigerator for 30 days. All anterior pituitary 
cells are strongly disintegrated and deg’enerated, but faint granules. still remain in some 
cells. CHematoxylin-Eosin stain×400) 

In the same \\"a~’ as in the p1℃vious experiment, an emulsion diluted 10 times 
(original emlsion) was divided into t ,,.o part:-;: the one half ＂’a" preserved in the 
refrigerator for 30 cla~·s and the other half, i11 the state of a fresh emulsion, was 

separated by centrifugal sedimentation into the fluid portion and the sediments. 

After removing the fluid portion (initial 日uicl component), the sccliments were 

dispersed in a ph戸川iologicsaline J只olution,n’ell stirred and then centrifuged again. 

After this renewed centrifugal sedimentation, the fluid portion was discarded. Then 

a ph~·siologic saline solution was ncwl:; added tυthe sediments in an amount 
equivalent to the initial白uiclcomponent. 

The final emulsion thus made (sediment component) and the initial fluid 

component were injected い two immature female mice separate]>・ b~マ the same 

method as previous!)' mentioned (0.3 cc l川、 eachinjection, total number of inj巴ctions
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being 7). From the other half of the original emulsion preserved in the refriger綱

ator for 30 days, two test materials for injection, i. e. the initial fluid component 

and the sediment component were made l乃’ the same method as the above, and 

tested for the gonadotropic e百ectsin comparison with those of the similar two 

t巴stmaterials from the original fresh pituitary emulsion. 

Table 10. Injection of the Two Separated Components of the Pituitary Emulsion Preserved in 
the Refrigerator for 30 Days. (2) 

10pnfog I , i 

~~・ lva~~ai[Vaginal ＇九γ1t IWe~~·ht 
Mi~e I 1此・ Ism伺 ;Uteri !Ovaries I itus I 弘rI ! I I - img 1mg 
｜一＋ i i I －÷＋＋＋掛｜ー＋＋＋併

I a 1 Fl uicl 2 i 2 I 0. M I 18-25 I 3-5 I 1 1 I 2 
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I Port・ n I I I I 2)Preserved1 I I I I 
lb)Se~iments 2 2 ， ー I 6-8 I 2-3 I 2 I 2 
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ll)Freh I portion I I I I ' I 
I l~） Sedim~＿ntsl 2 I 2 .I O. M 1 16-24 I 4-5 1 1 I 2 
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The results are shown in Table 10. In the animals injected with the initial 

fluid component, the gonadotropic effects did not show any marked di百erenee 

between the fresh and pres町 vedemulsion. However, of the animal groups with 

injection of the 日dimentcοmponent, three subgroups receiving the sediments of 

the fresh emulsion showed some gonadotropic e宵ects whereas the other three 

subgroups receiving the sediments of the preserved emulsion showed no gonadotropic 

e百ectwhatsoever. In other words, the opening of the vaginal introitus and the 

sexual cycle never appeared and the weights of the uteri an ovaries were almost 

the same as normal. Mature follicles were hardly found, but primordial follicles 

and/or growing follicles were found. Moreover, there were no corpora lu旬a.

IW.P. 
Group I 
I g 

Subgroup 

Histolgical Changes 
of Ovaries 
Mature !Corpora 
Follicles llutea (lnj. Emu!.) 

n 

W
H
H比1
 

DISCUSSION 

In summarizing the results obtained in the above experiments, the pituitaries 

preserved in the refrigerator for 5, 10, 20 and 30 days showed stronger degeneration 

in proportion to the number of the 巾〉・日of preservation, while the gonadotropic 

e町ectsin these di百erenttest groups were about the same in grade. Therefore, in 

the case of implantation of such degenerated anterior pituitaries in immature 

mice, it is impossible to consider that the cells of these pituitaries would continue 

to secrete a hormone and there川・防相gabout precocious司sexualmaturity. However, 

the implantation of even such strongl:yァ degeneratedpituitaries resulted in a rema-

rkable precocious sexual maturity. Therefore, the gonadotropic effect of implants 
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of the pituitary preserved in the refrigerator seemed to result from the hormone 

which had been メtored1dthin the implanted ti ~元日uc at the time of the implantation. 

In the case of emulsion preserved in the refrigerator the clegencrntiYe changes of 

the cells were quite remarkable, but no difference in the gonadotropic e百ect＼＼引

observed between the preserved and fresh emulsion. This fact shows that even if 

the pituitar~＇ is preserved at 0・2degree centigrade for 30 da＞＇へ thee百ectsof the 

gonaclotropic hormone are hardly reduced. 

Lr reported that in isolating ICSH (Interstitial C冶11 Stimulating Hormone) 

chemicall>・ from acetone-dried 円heep pituitary gland:-;, all procedure:-; should be 

carried out in a cold room below 4 degrees centigrade, and that the activit>・ of 

ICSH remained unchanged as Ion江川 the pituitar＞’ glands were kept belmγ5 

degree centigrade. The result of my experiments also proved this to be true. 

The e町ectυigonadotropic hormone in the heterogeneous implantation of the 

fresh pituitar＞’ U’as usuall>' tempornr≫ and the cells of the implanted pituitar・1

were alwa>・s short-li1・ed.λccorclingly, it is considerecl that the effect of the impl・ 

antation results from the absorption of the hormoneぉtoreel. 
HoNJo observed the histological changes of the heterogeneously implanted 

pituitary tissue. He reported that after implantation, revascularization did not 

occur in the implantell pituitary tissue, which fell into necrosis as a result of 

stoppage of blood suppl>-, and also of tissue damage l〕rol』ably clue to antibody 

formation. 

According to the experiments carried out by EvERETT and SrPERSTEJN on the 
autoimplantation and homogeneous implantation of the fresh pituitaries, the horm・

one is not newly secreted from the implanted tissue immediately after implantation 

until the establishment of revascularization, but only the hormone stored in it is 

absorbed. 

The re日ultsof rnγexperiment showed that the gonadotropic effects of implan-

tation of the heterogenous pituita1・〉’ tissuewhich had been p1・esencdin refrigerator 

were about the same as those of the pituitar:v・ ti山 uein the fresh日t乱tc.From this 

fact, it is a日umeclthat the e町ectof the implantation of the anterior pituitar) 

presen・ed in the refrigerator is rlue to the absorption of the hormone which has 

been stored. Furthermore, the e仔ects of this implantation are 0111;-・ temporary, 
because the revascularization iぉnot established within the implanted tissue and 

the cells soon die， λccorclingly, it is supposed that also the effects of gonaclotropic 

hormone of heterogeneous！＞’implanted fresh pituitar下 aJ℃ notdue to the continued 

secretion of the hormone from the cells of the implanted ti出 uebut to the absorp-
tion of stored hormone. 

In the case of implantation of pituitaries immersed in a large quantit）。of

physiologic saline solution and preserved in the refrigerator, the gonadotropic e町民t

was distinctl>・ less prominent than in the case of fresh pituitar≫ implant日， and
the pituitaries thus saline-i111111c1叩 dand preserved in the refrigerator for five da）・日

were less e宵cctiγethan 1 Jm:c likewi日℃ pl℃日目‘veclfor one to three da≫s. 1＼日広ona・

dotropic horm＜川1cof the anterio1・pituitan・ cnsil ~ · di州＞lv仁川 in water, it is suppo~ed 
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that the decrease in effect seems to be due to the loss of the stored hormone by 

release into saline solution. In the case of injection of the fluid component of 10 

times diluted pituitary emulsion, there was no distinct difference in the gonadotropic 

e百ectwhether the fluid component was fresh or refrigerator-preserved, but in the 

case of injection of the sediments of the pituitary emulsion the preservation for a 

certain period of time caused a remarkable decrease in the gonadotropic e百ect.
This fact seems also to be due to the release of e百ectivehormone into the saline 

solution during the period of preservation in the refrigerator. 

SUMMARY 

PITUITARY IMPLANTATION 

1) In the case of implantation into immature female mice of the pituitar~· 

of a cow, which had been preserved in 0 to 2 degrees centigrade in a refrigerator 

for a period of 5, 10, 20 and 30 cla~・s respectively, the gonadotropic effects did not 

have an~· relation with the c1a:-・s of cold storage but were about the same as those 
of fresh pituita1・yimplants. 
2) Also in an experiment where the quantity of implantation of the pituitar＞’ 

W出 reducedto various grades, no marked difference was found in the gonadotropic 

effect between the pituitary preserved in the refrigerator for 10 or 30 da~’s and 

that in the fresh state. 
3) ・ The e仔ectof the implants of small pituitary fragments which had been 
immersed in a large quantity of phγsiologic saline solution and preserved in the 

refrigerator, was less prominent than that of the fresh ones. 

INJECTION OF PITUITARY EMULSION 

4) The gonadotropic effect of the injection of pituitary emulsion preserved in 

the refrigerator for 30 days was almost equal to that of fresh emulsion. 
5) The injection of the fluid component of the emulsion preserved in the 

refrigerator for 30 days produced nearly the same e古ectsas those of the fresh one. 

Though the injection of the sediments of fresh emulsion brought about remarkable 
effects, no e百ectwas obtained, on the contrary, by injecting the sediments prese-

rvecl in the refrigerator. 

HISTOLOGICAL CHANGES OF THE REFRIGERATOR-PRESERVED 
ANTERIOR PITUITARY 

6) The anterior pituitary Jlrcscrved in a refrigerator showed a strong degen-
eration in proportion to the da~’s of cold preservation. Distinct changes predomin-

ated in the outer part of it, while at the center, it was possible to differentiate 
three kinds of cells even when the anterior pituitary was preserved in the refrig-

erator for 30 days. The change of basophilic cells took place quicker than that 
of acidophilic cells. The granules of cells in the pituitar~ァ fragments which had 

been immersed in a large quantit~’ of physiologic saline solution and preserved in 

the refrigerator, could not so well be stained as those of the pituitan・ l)lで同rved
en masse in the refrigerator. Sediments of pituitary emulsion lH・cscn・cdin tl1c 
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refrigerator underwent an exceedingly remarkable 【legenera ti on. 

Thanks are expressed to Dr. Naoki Kageyama for his kind suggestions dur;n宮 thisstudy. 
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和文抄録

冷蔵保存下垂体前葉の性腺刺戟ホルモン効果

京都大学医学部外科学教室第1講座 （指導荒木千里教授）

吉川恵庸

牛下垂体前業を左右に切半して，半分は新鮮状態に ど差異がなかった．
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て他の半分は種々の日数の間0・2°Cの温度に冷蔵保存 5) 30日間冷蔵保保下垂体前葉乳剤の上層液注射に

した後，夫々未成熟雌性マウスに移植，又は乳剤とな よる効果は新鮮乳剤上層液の場合と殆んど差異がなか

して注射した．そして其の生殖器系に起る早期成熟現 ったがp 沈溢注射では新鮮のものに於ては効果を示す

象を利用して，冷蔵保存下垂体前葉の性腺刺戟ホルモ のに反しp 冷蔵のものでは殆んど効果を示さなかっ

ン効果と新鮮下垂体前葉のそれとを比較検討した．此 た．此の事ものと同様に有効成分は水溶液の方に移行

の他に移植する下垂体の変化を Gomori染色，He- した為であろうと考えさせる．

matoxylin-Eosin染色により組織学的に検索した． 6）冷蔵保存下垂体前葉ではその冷蔵日数に比例し

其の知見を総括すると． て，退行変性は強くなっている．此の場合下垂体周辺部

1) 5, 10, 20, 30日間夫々冷蔵保存した前葉を移植し に変化が強い．併し中心部では30日間冷蔵した前薬で

た場合，其の性腺刺戟ホルモンの効果は冷蔵日数と関 も3種の細胞の鑑別は可能である．細胞の変化はBaso-

係なし対照の新鮮移植と同程度の効果を示した． phi！細胞の方が Acidophil細胞より早く起る様であ

2）移値量を種々減量して比較した場合も同様に新 る．生理的食塩水に浸潰しつ与冷蔵した前業ではその

鮮， 冷蔵両者の聞に著明な差異は認められなかった． 頼粒の染色性は臓器の健で冷蔵したものより低い．冷

3）大量の生理的食塩水に前葉を細切して浸漬しつ 蔵保存乳剤の沈溢では変性が更に強度となてている．

〉冷蔵したものの移植実験では，その効果は新鮮移植 7）以上の結果を併せ考えると冷蔵保存下垂体前薬

のそれよりも逢に少なかった．此の事は下垂体前薬の 移植の性腺利害是ホルモン効果はp 移植時移植片に既に

性腺刺戟ホルモンは水溶性であるのもその有効成分 貯えられていたホルモンが単に吸収されて起す作用で

が食塩水の方に移行した為であろうと考えられる． あると考えられる．叉新鮮異種下垂体前業移植の場合

4) 30日間冷蔵保存下垂体前葉乳剤を注射した実験 の性腺刺戟効果も同様に単に貯えられていたホルモン

でも，その性腺刺戟効果は新鮮前薬乳剤のそれと殆ん の吸収によるのであろうと推定される．


