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HISTOCHEMISTRY OF THE RAT PROSTATIC GLAND
I INFLUENCE OF PITUITARY-ADRENAL-TESTICULAR SYSTEM

Mitsuru FUKUSHIGE

From the Department of Urology, Hivoshima University School of Medicine
(Director : Prof. T. Kato, M. D.)

Using Wistar-strain male rats, weight and histochemical changes of the prostatic gland,
testicles, seminal vesicle and adrenal glands were examined after extirpation of each
endocrine organ (pituitay, adrenals and testicles) and administistion of various hormones.
It was found that stainability is well coincided with the sexual functions.

1) The lateral portion of the dorsolateral lobe of the prostatic gland well represented
sexual functions and showed the best stainability. The histochemical activities of ACP,
RNA, Zn, and SD run parallel with prostatic functions but activity of ALP showed a re-
verse relationship.

2) Stainability of ALP, ACP and RNA in seminal tubulus of the testicle represented
its spermatogenetic function.

3) In seminal vesicle, to which SD stain was only attempted, strong activity was
demonstrated in epithelium of which stainability yielded to be concured with that of
prostatic gland.

4) In adrenal cortex stainabilities of Sudan III and 17 KS generally coincided with
its functions.

5) With the days elapsed after hypophysectomy, weight and histochemical activities
of the testicles and adnexal organs were decreased, especially in the prostatic gland which
showed marked hypofunction after 4th weeks from the operation. Administration of Tp
following hypophysectomy resulted a marked increase in weight of the adnexal organs
and slight recovery of testicular spermatogenic function. Administration of Eb following
hypophysectomy did not show decrease in weight of the testicle and adnexal organs but
decrease in histochemical activities.

6) With administration of anterior pituitary hormones to normal rats, effects on
testicles and adnexal organs were recognized in the following order of PMS, HCG, hy-
pophorin, prolactin and controls. Adrenal functions were accerelated in every instances.

7) With adrenalectomy, the testicles and adnexal organs showed decreases in both
their weight and function, which were failed to be corrected by administration of cor-
tisone. With administration of large doses of cortisone, these suppressive effects occurred
more rapidly and predominantly. ACTH administration resulted marked increases in
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weight of the testicles and adnexal organs with a little accerelation of their functions.
Combination therapy with cortisone and sexual hormones gave more pronounced effects of
the sexual hormones on the testicles and adnexal organs, of which effects yielded to be
suppressed by cortisone.

8) With castration, decreases in both of weight and function of the prostatic gland and
seminal vesicles were demonstrated, while no significant change was seen in the adrenal
glands. With large doses of Tp after castration, unexpectedly slight increase was only
observed in weight of the prostatic gland. With Eb, no much change was also demon-
strated in its weight and function.

9) With administration of large dose of Tp, 0.5 mg per day, to normal rats, weight
and functions showed increases in the prostatic gland, decreases in the testicles and slight
decrease in the adrenal glands. With administration of Eb, 0.02 mg per day, to normal

rats, weight and functions showed decreases in the testicles and adnexal organs and in-

crease in the adrenal glands.
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Ovahormon) 0.02mg.

THEAEMBY GFERZE, Hypophorin) 1/10ru.

Human Chorionic Gonadotropin (LLF HCG &
£¥;, HwHEKZE, Gonatropin) 50iu.

Pregnant Mare Serum Gonadotropin (LIF
PMS r4&wg, HHENESE, Serotropin) 50iu. Pro-
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RERE R A, BRI pHS © 1/20M BEER
HEfETHe 500cc, MBLSR0.68, 3% 7V wnififiEy —
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H2E TEHHHEE (LE1E~6#H)
5 B PNERE MO | gy & oa | M E |8 B | XLG
& B % 1 8 [ 34.5 250.1 11.4 13.2 10.2
Ez A # 2 A E 24.6 192.8 9.4 7.4 9.3
T B % 3 A M 23.0 162.8 8.8 5.4 8.8
E 5l % 4 A M 25.3 135,7 8.1 5.7 9.7
E B % 5 B M 20.3 128. 4 5.7 4.8 7.4
# J % 6 B M 19.6 124.3 5,6 4.3 7.2
EH|+Tp. 0.5mg BREFES (EHEIBIY)
E jl % 4 B M 67.6 172.5 35.1 4.3 17.4
Ez B % 5 B 273.0 230.5 189.5 4.0 54.0
E A % 6 #A M 301.0 250.0 193.3 4.2 55.3
FEH|+Eb. 0.02mg FEHKEG (FEHEIHALD)
® O #® 4 A [H 19.0 165.0 11.1 6.4 12.3
&' O % 5 8 M 23.5 172.3 12.7 6.5 7.2
E 4 # 6 B 28.3 171.2 15.5 7.0 7.4
#3k TEAEHHFE (WE1E~68)
oW B 2 x |wE B ®
a B * & ALP‘ACP RNA\ Zn { SD ALP‘ACP’RNA sD [Sudan| xS
E 5 88 1 & M + ]+ e s T O A S B I B
8 % 2 BM |+ |+ |+ | =
E F % 3 B8 M + -~ -~ - + - - -~ - +
E H % 4 @ M + - -~ - + + -~ + - - -
E A % 5 A 4 - -~ + - + -~ - =~ +
E B % 6 & M -~ -+ + - -~ - + - -
#TH+Tp, 0.5mg RIS (EHPHIBLD)
' Fl % 4 & + + -~ = -+ - - - -
B % 5 B M || |+ |+ + ||+ ~ |+
2 A % 6 & M + - + + | + - + - -
#§|+Eb. 0.02mg HHES (EMNEIBELY)
EZ2 J % 4 A M -~ -+ - = + -+ + -
= B % 5 BM |+ = |+ - T + | -
7 f % 6 B -+ - - - - - + +
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7.

(EERD) TEHMEARLELE. (4, 5%
H2XBR)

Gonadotropin, (Hypophorin, HCG, PMS),
Prolactin AL CTHHT » b &4 HIERS

L, 1~2%A0F(bERHEL L.

Aiyzigis. Hypophorin 1/10 ru #5.1 » B Ci¥fg
Par s BER0 <, 2 P ATk —BEHEL
h, SWERNEL, BEBIHRybin, ALP,
RNA 31 » A CHBHEL TETLTCH5R, 24
A Cix ACP, RNA 138in L T\ 7. HCG 50iu, PMS
50iu #4515 B CiBRER X EBFL CokaRky
MEHTH Y, 2k Hypophorin #5 X b 581,
EEBOREBLRIFTHO. HCG 1»AT ALP
ETFTLTWAA RNA, Zn XZBEc#mL, 2
% A Cit RNA, Zn SD 3L C\~%-. PMS 1 %1
¢ ALPi3{EF, ACP, RNA, Zn i3ZBici#mL
“C\»7-. Prolactinbiu #5651 » B i RE I8 Fiix

BAR TEHWERVEVE (LEL1HA, 27D

Hypophorin 1/10ru. @3E 1 X8 195.8
Hypophorin 1/10ru. ;B3m 2#A 229.6
HCG s50iu. H3IE 1 #A8 310.0
HCG 50iu. BH3E 2HR 225.4
PMS 50iu. H3m 14A8 379.0
PMS 50iu. B3@E 248 324.2
Prolactin 5iu. BA3E 1 HA 212,4
Prolactin 5iu. H3m| 2HxH 206, 7

X B 14 A 223.9

X B 2R 200.9

2 A | B |8 B ELH
1002.5 113.0 16.2 26,1
1087. 1 120.9 15.6 43.8
986.2 186. 4 16.4 54.6
973.5 121.9 16,3 56.2
1002. 4 224.7 8.1 | 631
951.2 141.5 15.9 63.0
980.9 108.5 12.7 34.4
954.3 101.5 13.3 : 45.9
1009.3 119.5 16.7 | 38.0
923.0 91.7 14.5 | 62.3
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B o R £ A Y| Bl 0F
p g ——— © |ALP|ACP|RNA| zn | sD |ALP|AcP |RNA | sD SU3a17ks
Hypophorin 1/10ru. - N b |
Hypophorin lﬁg)ruﬁl. 127 + :; n N N " o ‘ ot N
Ham 2#A e B I
HCG soiu. #3E\ 144 - *+ | # + + + + + + |
HCG soiu.  @3E 228 | ~ | + | # | # | £ | = | + |+ | H#  H |
PMS soiu.  B3E 148 | = 4 | |+ D w |+ |
PMS s0iu.  #3m 2HF -~ + + 4- + + i RTa i B TN
Prolactin 5iu. #3[E 14 + #* - + 1+ + + - + , + +
Prolactin 5iu. J@3E 2 H - + + + I + + + + +
*¥ i + + + + + + + + | +
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/-/ypolphorin%ru,{ é 2 g —1 1
HCG soiuf)nA |
P Ms soiu|lhR T I
Proloctin 5iu. { /27;12 j
wom [ —
/(';g 200 3;70 (mg)

F2R TEGWEALEVE WE 128, 228)

HBEED RS, 2B CREOPRTHL T &
#ED, 15AT RNA R2EF, ACP, SD p®
IEm, 258 Tk ALP {EF. SD %Rl i,

234k Hypophorin 1, 2 # B iticfiBgifazo
CHEL, EREXTEEH»BE TE LT W,
ALP 11, 2»A3kk{%faxh, ACP, RNA
X2 %A THMERL. HCG (XREIEMIas R L
BRI ER Th o, ALP i1 # A oL, 2
AR TIHETL Oz, PMS BRIEHIN, Bt
RERCREZELTH D, ALP, RNA i33ticsgilL,
2 7 A Tix ACP $ /L T\ 7. Prolactin #5 i
MR EXREZE <, ALP i3#mL, 1%A<T
ACP, RNA i3 REFaRL 1.

FEX Hypophorin $&¢ SD 32 # A | co%

RIZBRAE B (me)

EFLTxY, HCG, PMS —ikiticipnL, Pro-
lactin TR KL T 5% h B Tt po
7z

BB Hypophorin 2 » A BieesinL, HCG
1 %R T 17KS o b, 2 » 5 Sudan III,
17KS St B e nsis ot PMS 121, 245
T WP D RIFCH b e TR R 7. Pro-
lactin 13X E HE HZED 2720 H32 # B Sudan
OI TR RIFHREMLEY R 1.

(RERI) REIBE. (F6, 7% H3IFEM)

BB, Contisone 0.2mg, Img %#&, Cor-

&l % 2 (am———— -
Cortisone 02mq & B lfafg ,Eg I |
Cortisone /mg &8 .291% ::: 1 ]
Cortisone 02mg+TP 05mg B8 [ﬁ% g J |
Cortisone (22mg+£zﬁ,0-02"’958{§§;:; E
ACTH 1iv. g8 [2B% —
ACTH 1iu+TPqSmg &8 @}% F: | |
ACTH riu+Ebouzmgaelia E; E
# m (ines — '
. 500 300 (mg)

HIN EIER (LE 28, 38

BRI E R (me)
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Hoxk HIEH (LE2E, 38

T - T e 9 qE- a2 ) ama

@ & e PNER D ) gy % oA R BB OB

\\\ .

B OB 5 2 B M 176.3 888.8 90.1

a2 =B B 3 & M 92,4 786.3 50.7
Cortisone 0.2mg 4H 2 A KM 218.5 937.4 116.8 18.1
Cortisone 0.2mg 4G H 3 B M 83.4 1066. 6 42,5 24,8
Cortisone 1mg &H 2 A M 176.5 1222.2 101.2 18.5
Cortisone 1mg %H 3 & M 34.4 1333.2 71.5 17.0
Cortisone 0.2mg+Tp. 0.5mg 4FH 2 A 3 313.5 956. 4 140.4 14.0
Cortisone 0.2mg+Tp. 0.5mg 4 H 3 & M 281.6 950.0 83.7 15.0
Cortisone 0.2mg+Eb. 0.02mg &H 2 B8 M 84.2 1000.0 56.5 17.8
Cortisone 0.2mg+Eb. 0.02mg 4H 3 B M 81.6 999.9 42.1 25.0
ACTH 1iu #8 2 A [ 248.3 1125.3 171.4 18.6
ACTH 1iu &8 3 B M 283.4 1201.5 163.2 23.4
ACTH 1iu+Tp. 0.5mg 4H 2 B M 303.3 875.0 175.1 18.9
ACTH 1iu+Tp. 0.5mg 4EH 3 B M 246.7 1000.0 156.8 19.0
ACTH 1iu+Eb. 0.02mg 4H 2 B M 63.5 928. 4 18.0 32.6
ACTH 1iu+Eb. 0.02mg 4H 3 B M 57.7 834.2 | 16.3 29.6

I
o) i 2 & M 201.3 966.6 | 92.0 17.1
bos 51 3 & [ 223.4 972.6 125.0 18.3

tisone 0.2mg  Tp 0.5mg, Cortisone 0.2mg &
Eb 0.02mg »8tfL%$4, ACTH liu, ACTH
liu ¢ Tp 0.4mg, ACTH liu & Eb 0.02mg 4§t
ALIHEED 2 ARG 3 BT 584, BIER
OB BE L. 7ck Cortisone 0.2 mg XA
60kg HFEICHL T 100mg HELIBE T » b 1208

GRIBELCETHD, 1mg RE05EROKE
BELLBAED 2 HERTok.
1) BIBHL

FUEIFAHE 2 8RR, B, HEINX
{, 3BTI—BEEROBI Bbhic. Btk
EAEIER Th A, BRI BN X Bkt
ALY, BT 28 Zn n
BBEFTLTCS, 38T ALP 2L, ACP,

RNA, Zn XfTh$EFLTW%. 2HERIR2, 3
FIRTHRC LB LT 5. EEBSIBEL T
FERELSBEENIH X h T A A MBI B LY RS
7ehots, bt ACP BEETL TV,
2) Costisone (.2mg

Cortisone #¥& 2 B TR RICH LAZIEE R
L, 3BT L T, kL2 BTIS
BIERTERL, 3ETREIRL L BEaRLAR
W, 28T ACP BRRETL, 3#T ALP ®°®
#in, ACP, RNA, Zn 3R EF2RLE.

LHNERET R KIRL T B h s Rbhk
Vo 3ECRERIBEREL T, BRERL oM
ThTwichl, ALP, ACP, RNA (33tic Rt
AR .
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i hvA i =2 L ¥ OE B
T a & B & ALP | ACP |[RNA | zn | SD | ALP | ACP | RNA | sD |Sudan| ks

&l = bl 2 A M + + + -+ + - + ’

&l & # 3 & M + -~ - - + - +
Cortisone 0.2mg #H 2 A K + - + + + + + + +
Cortisone 0.2mg #H 3 A B i + . L ST i 4 i +
Cortisone 1mg 4&H 2 B + i + < . + + + + . +
Cortisone Img % H 3 B OB - + + - + = + + + i -
Cortisone 0.2mg+Tp. 0.5mg 4H 2 B M - + + + + + + e -
Cortisone 0.2mg+Tp. 0.5mg %HH 3 A M - 4 4 + + + + - -
Cortisone 0.2mg+Eb. 0.02mg 4H 2 B M + - - -~ - - + + +
Cortisone 0.2mg+Eb. 0.02mg EH 3 B I8 - - - - L + i +
ACTH 1iu &8 2 B M + + + + + + + H+ ++
ACTH 1iu #H 3 # M + + + + -~ + + + N
ACTH 1iu+Tp. 0.5mg 4H H O + 4 + + TN T o 4 +
ACTH 1iu+Tp. 0.5mg 4#H B O - + + R + + B + o
ACTH 1iu+Eb. 0.02mg EH A + + 4 - + — + + H
ACTH 1iu+Eb. 0.02mg A A M - - + - 81N - + ® =

.l " A M + + + + + + + + + +

*¥ e A

FUBBOYTIM « 2 : HE)

I

1201
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EI%3 2 3 Sudan III, 17KS i3t jrfattiz B
Wit, 3ETIIEHEOoA S VWRELEETRL, BIBZ
ETFTLTWBE R,

3 Cortisone 1mg

Cortisone KE#¥E-#17 5 LATZARL 2, 3Bk
Cortisone /MRS I L TIE L, IREELIVER
WCHEEBIIVEL, JBETRIOBIE—BEHCH
Tz, 28T Zn, SD i3®ETFL, 3BT
ALP 73ghn, ACP, Zn iMEFTL TWwie., A%
B L TR E WA, Sl ERBEED oo
#=. BB 3T Sudan II Kl Reatesr’d
D, BEETLHDA. B2, 3BHRCKGEER
DREHEYRLIC.

4) Costisone+Tp

Cortisone 0.2mg & Tp 0.5mg »ftHEEE TS L
FZiE, WE 2B CERRAEL D2, IHTX
2RPA LT B, BEIFERREIELS, BEX
EV. 28T ALP 3ET, ACP, Zn 3mL,
38T ACP, RNA, Zn 13 HmL Tz,

EHERIELAL, MEMAR, SREIEEET
LTRFRED LRI DR.

BIBRER, REHISEETL W,

5) Cortisone+Eb
Cortisone 0.2mg . Eb 0.02mg % {fRAHFE3 5
LEIIER, RBEIXEHCNZ ), EXNEBRDE
D B(Li A, BIBHIPRRE  foofe. BHAZERI/D
BRIV LIL D AR R WAL T Ao, ALP 133
L, oFREMET LTk, ERRREMEss

[Zﬂ 8

R RC 38

£+ TP 05mg BB {;ﬁg

It

A, HREESIMEIS R, ALP, ACP i33ticiEFL
Tz,

6) ACTH

ACTH liu 5 CHIMBI A /e b ek E
ZiRLTc. Zho SRR BIF CREII EETho
fo. BIBHIFReMERL, FHEERYEDR.

7) ACTH+Tp, it Eb

ACTH liu & Tp 0.5mg ®ix Eb. 0.02mg 8
G5 L2, BIEBRCHTAERREAVEY
DHH BRLEILSTHEBA T3, Bb Tp 246tH
THEEIZER, BRI EL LY, 24, BIBER
OEE AT, BB Tr #RELS
HLRABETHS. Eb 2HRATHITEINZER, Bt
gL, SRIBEFAIL, BIFXERHCKE o
T, BHBROEBRIEFE TS Eb 2BELEHEL
KERIFOELER LI,

(RRIV) HZBRUHRILE-BE (FES8, 9%
#4RBR)

£, FRBHEDE Tp, Eb &5 L4,
Tp, Eb &/ A~ BMCERE LIS EROVTOE
L EELLc.

1) £KB

RN X Y BRI LU CER E ARCEEORYD
R LI, LR EREL, MERE CHER
A e ofe. 28T Zn, SD RETFL, B
B SD HETF LT\, 38Tk ACP, RNA, Zn

£9 +Eb 002mg B g)LgEa:
TRo5mg &8 g:g?:;l - |
Eb.002mg BH [J{éllg r; EI

200 350(/,;9)

AR EBROHERLvE R (LE 28 38
Az AR B (mg)
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B8R EBROMALeVE (WE 28, 38
\ A v B 5 VA — \ - ,.
. ® @ M | 2 R | B E | B OB | XL
x B &% 2 B B 33.4 19.7 23.1 13.3
x B #® 3 & M 31.2 18.5 18.3 12.7
%8+ Tp. 0.5mg G H 2 B M 44.5 35.3 22.7 13.9
*x# 4+ Tp. 0.5mg 45 H 3 B M 50.3 38.2 20.1 27.3
%84 Eb. 0.02mg A 2 & M 32.8 21.2 25.2 13.5
23+ Eb. 0.02mg A 3 H M 43.0 23.4 23.3 15.2
Tp. 0.5mg 4G H 2 A M 220.0 945.2 163.2 20.0 41.6
Tp. 0.5mg 4EH 3 E M 304.5 1100.0 172.3 20.8 52.3
Eb. 0.02mg %R 2 B M 85.4 734.5 43.3 22.1 14,4
Eb. 0.02mg 4 H 3 #H M 63.8 283.3 34,2 22.5 10.0
% Jiied 2 # 102.0 915.3 90.3 20.9 33.4
%t i 3 B 8 158.3 1004. 2 125.0 19.5 46.6
#Hok RBUBOHiLevEE UE 28, 38
E:D) hvA IR £ A RE| Bl 0B
3 Sudan
) ® & |aLp ‘ ACP iRNAi Zn ’ SD | ALP ‘ ACP 1 RNA| sp [Sudan), ks

£ B 1% 2 18[H] + + + + - - + +
*x B % 3AEM | + -~ -~ -~ - - + +
%£%+Tp. 0.5mg A 28H | -~ + + + + -~ - +
=%+ Tp. 0.5mg H 3#HE | + + - - - - -
%£#+Eb. 0.02mg 45 H 2 E8H + - - - - - + -
3% +Eb. 0.02mg A 38H | - + - - - - + -
Tp. 0.5mg 4FH 2:8M |~ + + + H + - + £+ + +
Tp. 0.5mg #H I B R L IS S S o G o B N R o= |+
Eb. 0.02mg 4B H 2 38 + -+ - - - - - -~ - + +
Eb. 0.02mg 4GH 3@ | W | - - - -~ - = el I
8 2 24
o T A + + + + + + + + + + +
*F i< 380
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METL, SD oRfadiziEobhindol:. IR
3B Sudan III Ze@MrieR BT CH oMLt
IHRE D Y B{LEBdinhor.
2) £+Tp
EKBEHE Tp 0.5 mg 2FE LT ELEIRRD
EEMMXEE TH ok, Wi NEgRY T
EEEHI, ALP, Zn, SD oETHH k. El
BoEixbie{, Sudan II, 17KS 12#ifEFTL
Tz,
3) EZH+ED
EBEHE Eb 0.02mg 2% 5 L CHREMERDOELIX
Pigl, BIBEERLHEMLCW5. Fizigasu
RBOZCHE L TNEREA B, BERIPOH
JELT\Ww5. ALP LISt oReait firh  EHCET
LT, BIBERIHEIML 525, 17KS o
HETFTL TV,
4) Tp
Tp 0.5mg %8R #E5T5 L BT K&ED
2, Bh, BIBERIS T Y LR kR
B, REheaiRilErEncibh, Wk
4% 1%. 28T Zn, SD 2L, 3B Tit ALP
PR b a2 R Ui, ERMERRSIPR
%<, EREXIHIh, BTERIIEHCHE D L
TWT, ACP EMATE. BB 3 8¢ Sudan III
BRREFTL T 5,
5) Eb
Ed 0.02 mg 2HARET % LEMLR, BAERX
WABA L, BIBIIEART S, RIS VERTY
TREOKAMIE ML CHREII
Va2 v FERPELZEREL O 5. Afb¥ Tz
ALP ppns A fh dET AR LA, ST
EBVEL, BlEIRN o TERENGEAL
Eohicyw. Fl, KRS EciRy, T
fa, FMEMRD BAOLCfho feadd EFLTw
7-. BIBML 2, 3383t Sudan III [Ff@idRL
fo.

£ #®

VLA FERALES R L ¢ £ MERER O AL
2, HERRRE AT Rbh Tw 555, Bk
Rl O & B ERIEREC oW TR L .
ARz ¢z ALP, ACP, RNA, Zn, SD
k¥, @A T ALP, ACP, RNA & ¥, ¥
#<z SD, BIBEE Tk Sudan III, 17KS %
EloWTRE L., BRERDIIRR 7 + 27

r B — I DWWk BRI & BB IR AR
DB, B Errev o Bk ont
Huggins 7 &% e X DA<, WLk
ACP pEBI L GEND T EHHBLE, *
7 BLIR B0 e B © 5 % HE Fir kR
ACP w4 L, MmFrtoBmirEcsre s
AL TS LW, Fedri ey o
Sk roT ACP 2 FET 5 L dHHoT
&7 HBREZNRE TRER!INY RET
ALP #ZB L, K\ T Gomori®® s ACP o
AE B A RER U CURESAS e > & BRS
BRI 8 W T HATIZIR, X, B XieonT
@Efgﬁﬁ;zy{ﬁ%g *L"C gta)ss)ssuzznzs). i
KRR 7+ A7 7 Z2—EDEBERLONTH
ExRfERH 55, Huggins 7 2rar ey
B i & o B3tk%, Mann®'® 13 y = vk
OBFREH#EL, =ZHPHVRESCoWT
AN, hike il ACP g ko,
%7z ALP RSz IRERR D = & & — R Bl
Rt se BT3B, i RNA HEERH
CBI5T 5 b O THIET H MBS 2E S h
BHARERILOLINRTED™, DD
YR MErOBHENS L LEL LIS,

B IEA Zn k oWk Bertrand 7 &1
REVBRACEZLSEEhB %L, RWT
Mawson 72 & ™5 o +RIZER FHERMEDO
nflie s ML V6% < Zn 2 FATWSE
L, Gunn®® 2 $Zn %458 L CYRZENRR
BicEBRL, il evoRBe o BHT5
CeEB, BIZIROBEY I(RBT AL
WG L. ¥k Voigt!” m4gEEENK &0
THRENALbDOTH B EBRTWBH, 4H
I BELRD Zn O FEZEHRCOVWTR—EL
T REH v, ULa L Metalloenzymes? & L
THELTWRDTESLS RS> 23— KD
KB THLZAHTH S,

SD .o\ Tik Thumberg!® %, #ic Bat-
telli & Stern'V & X b B OEF I RH
AN ERIBED, a7 BRBARLLT
72— ABREETHOT, OBREIMEEND
IRV Y THBERIAALEMONTCHEETS
cenmbhTtko, TCA Cycle 0BBH
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D, ZOWEMETERMBITE L TW B O Tl
BLFHLUTHEET b0 sE2 T, B
Hopsu 5% 17 v MEEL Tp BREPEKHL
eHA SD EFESET S xR Tn
5. Fid SD R R aiz iR s BB ow T
olMNb ZOREFCELEEED I bay

FU7OBERME—HL Tz, ¥E&Ek
VeV OEEC X DRI EEED SD ir Ak
—H LRy R Lk, SD 3 Zn EEEc
MYBOBRNECMABE e Ihk. 0
O RO IR T 2 ERY  Dfickd ke
PRI ETR o R EBLER e X EEBHR
RERTH 5.

24,0 ALP, ACP, RNA B RiEH#ic o<
MR I SN B C L mb T
BOE, ThEE fTh b BABICBIRL Tn
5.

B @ Sudan III, 17KS o fBEHEET &
LT OffifEiconwTitic k% o3& b,
B 0E, BYBEC LD XORBENERD T
LDE DT B p3E000 R BB BB HERE O
TELARUTHREET ROk,

U b citaiEd R e LKL
TEOERIC XVERLAE, o $fEik pH,
BERZSCIOEMELAILREULY R LLRD
HoTeh’, FAk—Fw 3TEAFR L CFEoR
BlERTOOEE L.

ROTEFEANEY OB > TERODIE
Frefotihrs,

LY e BIKERR OB RE S T RARNE, BT
EEROCEAOMBMIRC X o THAUENT
XEEZF 5 L BEL MO HEETH 5.
L LEH, AMRCERT 2 2EZ200Tw
2RNEVTHEDMESCHEBLC 2T LTOR
BrRetszedambh, chbofThH
bhrled sz tdBdCREERC L TH 5.
TEME L 2, BIERE o BRc 2wtk
Aschner® »SRMEY O TEERHIH T2 &
X OMRBOBRD - &2, Goetsch??
SEHc X0 WRO BMHTH T Lx BHEL,
Evans & Long?”, Zondeck & Aschheim!?®
8 E BT RARER B Y 2 Bl THN R L K
RTCLERDBCRATTEREZNLRT 55

BBEOFEEIALIC IR, ThEOHER
DN TS < ORRIC L DA b T 328,
RORBCRWTHE I X v EH, Bt L
EOEBAEWCHA L, BHEORK LK
X OEB L ko, Plerach® @@mpB4 7740
BRIV IROREE®, FEBIKBAL LB
RIRNEBRTWE R, HLOBEEL LES
4 BB ARERWTH Ok, HTBOERC S
WOk EHIF B & e R LR BRI
L, BEd N0 Wb EE L. R
T Zn $eta ¥ IEF, ACP, RNA L /E
THRRELA, EECOW Tk SDLaloET.
B3 Sudan III, 17KS $eEio € T2 7L
. Bib Ch BEBROFNIC SEIEE TR S 5

LHEEINTK,

BEHoO ALP x5 EH OB oWTE
N R ERERE & © Micfl b o BIRd e ok
ELTWDH, BRoBag 2:8% ALP OE T
Rbh, ACP, RNA otk d EWHALE TS
AUz, BHICH T DHEARLE Y OIEHK DWW
THH Moore™ BEEERLVEYyZHVLCER
RBOEBRYRADLERE Leh, chREF0R
MBIRIC X 5 b DTH B & &A% DHEMoore™
Selye! R ¥ loTHLMACINE, B
RE L R BIMERR o BRI B AV = v pBY
Stz e @BHbh TRy, Koren-
chevsky®®8) 13 EIMEIRD %E i BIL T Bk
&Y REILIR X 0 bEEOER M HiEIC
ERT 5 EB~<TWS,

R B AL vz E & LTI MERK
Bk BicdB¥d sy, FSH, LH o0& L
TH5 224D AOBRETRLATH
5. b LH nfEMlarmE L, BErr =
VORWERRENT C L ko TEBERIEIRRE
U X+ 2%E 2 bh, FSH BER KB
fao KRN {Lic BA5 3 5 gematokinetic 7
fEH% AT+ 5 & Greep* 7 XX TWA,
FEHE OB AL VOEARERCH L TR
g+ 2 EEIFATS %5 & Simpson!™
FERRTH B2, RoBaDEE Tp 2 &5
THERELTHBELTHEIMBOERRE
L<H#mL, fiziExs Ry s L, ALP,
ACP i KEEFEL, RNA, Zn 320
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HEoEMBERbhie., BHERKLHS TRE DI
ULAr—HEFRESR b L REEERO S
LT eEEHTIHETCHOk, ZIHERD
EWHcHEmMLL, %% 8B pyv Ttk Sudan
1, 17KS oRaEERPRRIFCH k.

Eb i+ £HEIV323HL Lrad
h, Thie2onw ik Golding®, Selye!®® 7p &
OEERD B, ¥ hTRMofEEmn, MHE
HIOBHBIO P BE IR T BH, ROoBE
EH B Eb #BE Lz Lz 2B L
ASOHEIRI Aok, LM LEIHOE
BRED Lot LRI IR, B, £, &l
BhEOEBCEPRPHEMAR AL, chik
EH L BB AN E VA WOMESEERD
PERC U CHENEESENE R L LIC X
52, Bk TSH ofWxine Eb oRk5EERN
S0l DFRIFEEOKR TAEEL T2
LEZbNS.

TEMABITE X v Gonadotropin O3 W» FT 7
bhzhr2h, BIEROBERFCERRE
A#xAL, cod FSH inx e LCBEME LK
MAiax e LB TFERE Riet &vwbh, LH
B ICSH B Mfa» RE IV EALD AL =E
VHWEEEET 5 L wbh T 5. Simpson!™®
REH S bic LH 285 LERKRSERFI L
0%, COBEMEMRRERET, Bk
BMAEETH B &b LH B MAEL fE
L, Androgen 4% hic ko CTHEN
R RET D LHE LRSS, ok
Smith'® & FEEADTW5, iz ns;
Ay QORI T BIERAGKRELH o zh
LTk v, Reichert™ A XEHS s +T
FHithic e &S5 T EB TR e g
MfEOMERT Abh %2 L, Evans® b
A7 v b BREEEEIRRIER A v & v TRETFIEIL
AT AT bR AD R, M Lo BRI
R THERE, BAREENLTEELRT 5
LRBLnTHE S, cORMEMRE R T 5
z &t X » Androgen OFWMMNEC B3 L E
R —F L TWwBA, McSham™ (3 5E4H
faZi &g % T\ 5. Gonadotropin |2 LT
1% Hypophorin, HCG, PMS »{#HL, o
fitic. Prolactin @A FEfRIC K T 5 LB LR L

7z, LIRSV T EARA (Hypophorin) 1 ki
4 FSH ¢80 LH fFA%RL, HBEERH
(HCG) wAfk LH fEA%RL, % RirBmiE
% (PMS) n¥—T& 523 FSH & LH o
FAERAAELTH B EBXTWS, KAT» b
T&£~4B3ME, 177, 278 OEERCK+
5%4t#% B 7 »%, Hypophorin, Prolactin i3
S HEMRRRD kD HERELNGTHRE B
HCG, PMS i 50iu & B BELE.
HCG R* PMS o4 X 5 BIMES e
JIEEOLEY H B2, PMS, HCG ritcE
Eo#mmaEbiis, PMS 0F5EpiE
BRT Hok., HEEN Kb B B RTG53
RNA, Zn, SD s oHma R bh, BED
RESRIFTH o &k Smith, Evans 7 &
DEBE—HKTHIHETHok. BBEEKD
WTREBOHEM S D, Sudan III, 17KS o
et ORI D 0 od B A L 0 EIBEB N
LT HREFERARE 2 bh k. Hypophorin 1/
10ru BETHER, HBRBOFMRCRNTD
Prolactin 5 F L AT EE OB, 24A
Hic it = RNA ¥l Cwieikc B ¥ K
oz, At Gonadotropin o filiic YRR fEH
45D &L Prolactin 72 DD HFEMN
Evans 7 &390 i xothbh, TFHERc
BT 5 EBRIRL & 525, BTHRCHT 5
Prolactin @& &lic o\ Tk KRB D A28
7z { 72\, Sonnenberg 51913 fEttE Prolac-
tin # v, HEZ s > CREZECHS Y + T
RIRcEFOTWhZ LR RELE, LaL
Prolactin 2 AiziR & R OBIEE 2o &
BB LDk Scott?” % Grayhack®® T
b, Kielwx s tEH - £HB5 beHL
Tp & Prolactin o fff#k4 2%, Bic Tp &5
LibD L Oz REEOHEMAELVWEXD
Prolactin 3. Androgen LItz IRORE %
REIFTLBRRTWE, KPP TREHFYY 2
REBRLUTHD, ¥R ESRIS® RN
B o 4RI NG % k& v DR Pro-
lactin FfAXBEHE LT 3.

L LEORR TR IEHR 5 v bic Prolactin
PRE Uk S VEREIRLZTE5 55,
SR O RIBE: Androgen DB REIfERI X D
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MvROEEHMCKEOTEX G LD
®, Prolactin 5iu, 3 [E, 2 » AMokET
23, BIMRENBETRA EEDS T, ELHx
TR OFERILAbNR, TnbOE
B LEETRIRILEERRVWDD L
Zxbhie. chier URER TRENZRICR
% SD, Xt s ALP o¥miaRbh
T SRR CRARCE LBbh b Zn OF
b3, HBRFENCOFRA LEE B bhi
o, MEDEEI vER, BWRc/ERT
%E &t PMS>HCG>Hypophorin>Prolac-
tin>HBOIETH 5 & Ex b, BEAS.
LEHY A Y EH S » ik Gonadotropin #
BELBAERL LT, PMS+HCG>
PMS>HCG>TEGHK @ Hic fEARED D
NI BRT0B L RE—KTHHERTDH
ok,

BIBRE &2, BIMRE OBIfRowTiR
McKinley & Fisher™ /g &REH =+ A0
ARECHrVEHROEANHEART S L2 HE
L, Pottenger®®. Eaton?® /x & & FEEDOEH
ZHL A LEIBEE & BIMER & oMic BH e
BRD & 5H % FAdH iz, Antopol? ik Gluco”
corticoid Q&G BHEREO KT xR T
xR, Ingel’” o hrTHLTWS, £
HOMRe T 5 &L LT Selye & Fried-
man'*® 3 DOCA o5 T 7 - rHEMED
EMLERERBORC 5 L2 WME L2,
AREOHBRY EERBERBR AW LE, £
Offt #rA REIB RN © & b Eho BB
Hydrocortisone, DOCA o # 5 TR ik L
e, AE—ELRRMBICEL THiR.
Leupold®™® 1EIE L £4 & o BRI oW TK
BB ~20 55 BA WE MEs L &
L, Chwalla?® yx Addison EKHFEOH 1/41c
LHO BB b5 Lk BdK. TOfh
Schiller®® 1 EIM:RE & D BARic oW TEIB O H
MRSz IR, BEROEHE KL T LEHALL
It Uiz, %% Fraser® REIBEE2HFT 512
HADFHTERIREFOKRKEITH 51D
THVBOEAD S REMLHEL TV,
HOBSEIEH e XoTEH, Bzl K
Bt HEERH OB LTS, BRI

IR NTH 525, IR ERERIKIER %
AU7z. ACP,Zn &K F L, ALP o#imisis

DEENC PP ET 2R 5, BHTHHEE
BORELEFBEOMFINR DN, OBEEK
TEERBLNAEMRYE L ik Novak® i
HHRELTWAERLAKTH ok, BILE]
BBt Glucocorticoid R ot Mineraloco-
rticoid D fifiic Progesterone #ERAZXHT 5% &
XN BEIBEM o Androgen, Estrogen L #ridh
2000 WIN, F20MREIFTRTH
0 CEIBHt i X 2B b OHEEER
ThHo, ROBEHEEEYZERL O TES
LRBERABOFRAPB OO TESL .

Cortisone OBRLE®[T7eo = BaRIIE, £
A, BEOBERR 2 BMBREKRAEELLR
MmOk R 3 BRCEBALMCETERL, Zn,
RNA, ACP ofETF & ALP o#gimisaivziiic
Roh, BATHLEEELIDEL, MEMED
B L EREEOET AR bR 2T L REIBHIH
OHELFROTR TH ok, T hEEYFN
BIFRte & 58t Th o, TEME ACTH 4
WoMthc %< BIBKEBED ETL BLE
Vo BEIBERR FRA L B e ot 17-
KS, Sudan III Hetaixdte fERE DN & W
AR RLLC LR O BEOET 2R TR
RT&ok., Li b Cortisone D REHREG 1T
RO BARIGE oM Abhikcz Lk
HE O RIEINE b Ex e XHHEKS.
Cortisone & Tp #ftB L cH4 Tp Bk
LovEd, BEMRoEREX V7L, RNA,
Zn 7o ¥ O¥N% AIIRIC R 5230 Tp ©
K+ hidz ofeEtEn g < Cortisone i@
X% Tp oMEIEASTFET 2 & E L. £
MR LT B AL v KREREC X D
ERBEDE T HR bk, Cortisone & Eb %
PR L %A Eb Mic iR, AR
OEERI LI, REEOETOIEETS
Dz,

ACTH b5 % f77nokiE4 Cortisone %45
Lo TES, FIMRRtcEEOHMSRED
Niens, MR R Bic U T CHRETT
EARD AT R BFCoWTREER
R Ems L O, HETEXTED b
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DOIEYURTH 525, BIBEBEHRKRD Androgen
REA, BMBROERMINERLTIRE BB
BERIC I i BRI LT T hig EREN K
fEALERVWEZEZDN S,

= O &k Asher® nEBEMMEROREHEIE
FBEANEVORETREIND & LKL
FU T, Chwalla #~2% A EHLBIBK
Brrev boBERBREYRTIOTHS.
ACTH r Tp 3% Eb &% =HBE O
Afk Cortisone 0OB4 L Fkic AL ey D
ERD R Bbhi., Tp TREMEROEEH
bn, HERETTENMRRA B h, Eb Xz oM OB
Bohic tErrevyoBRNEETH I
DYRDZ LTS,
EHORZRCH T AERR X abh, £
o 2 RER, HeiiBrERHciihTs
z b, Androgen i X oCETLT AT
Lhmbh T b. ¥ 7 Huggins & Stevens®.
Burrill & Greene!® g HlEEH % HK: 3 hiX
MR L ERRERT 5. RKcaES
BREfTR> LMVREORLLrEI Abh s L L
7273, Spiegel®”, Altmann'® 7 &k BIBH
Ho HEHR cowTik iz FoTtws.,
Tp o Btk Bgwe s+ 5 el L LT Moore &
Gallagher™ iz 4+ 5 Androgen OfE
Az THs LTRSS < OBy 4 bh,
Schoeller®® i Tp 215 » + T2 KRUEBRORH
YEH O FIEL BIRA Lic BET 5 & i,
Biihler'®) k2% ic X O CHEHM L =iz iR» Tp
wrotTtmer EHecRs & L, Geschick-
ter®). Scott?”. Cavazos'® 7 &d B kB
v, BEOEHY TP REFCRTLLE
2%, Pierach® RSE&w 3T Lic\»~ &<
W3, MEED TH R Tp 2 RE T IERE
ZEiixF e+ (Chwalla).
ROBEEHEY RS e X DEIERRY
EHOBEROBARERATH b, FiZERE
AN T 0 B AL WA LT Grayhack
& Scott B L FREDOELE R Lz, ¥ AR
{k2 F RNA, ACP 0f&TF. BBt s SD
DET % b e BB oW TRERED MR,
e oWBOMN P bL TR MOk, E
BHE b Tp 2S5 L2BETcKL Tp

DOEIMIRER oMK T 3 EARED CBE
THokn, hit Chwalla OR<XTWBH
LEORMELBERLTVWI L E1kw. A
Scow & Hagan® ZE(% 7+ FOEIEBREE
YHEEL T 58, Tp oRPRIGHER 0.125
mg/kg/day TH B LBRTWEHR, EOHA
Tp 0.5mg/day L ERE LT 5 kDRER
ErRolkltErzdbh3, BIRCREEOE
LB B AT e oiehs 17KS, Sudan HI 1
e ETRE bRk, Lacassagne®”,
de Jongh? % Burrows!® 7 &1k REifi~v
Z1c Estrogen %5 Lk &b B0 &
ENBEBATICEE BE L, Weller',
Moore™ 1t EH#D Estrogen 5T HivED
ARz 2 LERELTWS, 2hb0FE
£t Estrogen ORIVZARIX T 5 ERBEIWIC

XoTRRY, AL EERLTIER
OBEPEL B LEERLTWS, oK
.7t %5 Estrogen ofivigcwt+5EHE LT
H—%F LR kv, —RckBERes
T5VEROH BT LA Burrows'”®, Grin-
berg® ¥k b A b TWw5b,

¥ et e v 2 BRETVIBRBEEER
OELE R LR ERT O A B E R I
TroedbAmMbRTWS, HOERTLERT
DOiESHK N3 5 HE e 2 3kic ALP 0
mMBRbhrecnbdbeoHFravBr.

K8 Estrogen o5 ic ko CRiMEEE
OB X VNI DB B E T REEREX
DR 7Bz &% Plerach®™® & LT3
2, FROBRBEIEROBE, BRRIkRKLLE
BlrRieInrokoREHC LoTEE S
T OEIEROBEEETREITERE X otk
NEVE IOTHEEINRT WHDA, Bk
Telegdy'* 2338~ 54 < Estrogen & BIBHEK
BEROMANL TV HRERTAEREALTRS
ORI TH B LBERLUV.

Tp 2E® 7 v V5 LeBfar Tesar &
Scott!'® g\ fE® Androgenic Steroid %
BE LB TEE S LIEIREL, £
Ded AR, HFerizREREREDT 5,
BWWIEA® Androgenic Steroid #4535 &
AIZRERER TEAMHCITR o CHEmT 5L
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BRTWB, ERicst LTk Scow & Hagan®®,
RHE™ 11 Androgen ZEXRET5 Lm0
THEAEMNSEIC & 0 Gonadotropin S WD A »3
HOTELNEH TS LBV, Tesar & Scott
1% Androgen o Ziic %L C BEE WH /EE
bHBHEY BT WD, BBFEc LTk
Gomperty®” A3 FEMAINH] & SIB M Androgen
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