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AN EXPERIMENTAL AND CLINICAL STUDY OF ZINC
IN THE MALE GENITAL ORGANS

Ken NAKAYAMA

From the Department of Urology, Faculty of Medicine, Kagoshima University
(Director: Prof. K. Okamoto, M. D.)

The zinc concentration in the male genital organs of rats, dogs and men has been measured
by means of atomic absorption spectrophotometry.

The influence of antiandrogenic hormones to the zinc concentration in the organs was also
studied. The results obtained are as follows;

1. As to the zinc concentration in the male genital organs of rats, the dorsolateral prostate
showed the highest mean value of 49, 1 meg/g wet weight, while cauda epididymis, caput epididy-
mis, testis, coagulating gland, ventral prostate and seminal vesicle averaged 27.3, 27.0, 21.2, 19.7,
15.3 and 12.9mcg/g wet weight respectively.

As for the total zinc contents of a pair of organs, the study was performed on a unilateral
organ. The testis revealed the highest mean value of 26.2 mcg/organ, while dorsolateral prostate,
seminal vesicle, ventral prostate and coagulating gland averaged 6.6, 2.3, 1.3 and 0.9 mcg/organ
respectively.

2. With regard to the zinc concentration in the male genital organs of dogs, the prostate
showed the highest mean value of 133.4mcg/g wet weight, although, cauda epididymis, caput
epididymis and testis averaged 19.0, 16.6 and 10.3mcg/g wet weight.

3. The influence of the three kinds of antiandrogenic hormones, diethyl-dihydroxystilbene-
diphosphate (Honvan),17-a~hydroxy-19-norprogesterone caproate (SH 582) and estradiol valerianate
(Proginon depot) to the zinc concentration in the male genital organs of the rats was evaluated.
The concentration decreased significantly in the dorsolateral prostate with the administration of
Honvan in the dorsolateral prostate and the testis with SH 582 and the testis with Proginon depot
compared with those of the normal controls.

The significant decrease of total zinc contents of the organs was recognized in the testis and
in the dorsolateral prostate in all the treated-groups, as well as in almost all the other organs of
the groups.

4. Likewise, the influence of the three hormones to the zinc concentration in the male genital
organs of the dogs was estimated. The concentration declined significantly in the prostate, in the
testis and in the epididymis with the administration of Honvan and SH 582. The prominent
decline of the concentration in those given Proginon depot was initially found in the prostate, then
in the testis, and finally in the epididymis as the dose of the hormone was increased.

5, In relation to the zinc concentration in the genital organs of the men examined, the pros-
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tates which were postmortem specimens, marked the highest mean value of 33.6 mcg/g wet weight.
The cadavers were treated with formalin and red lead before preservation. The concentrations in
the other organs which were surgically extracted from the patients of prostatic carcinoma, caput
epididymis, cauda epididymis and testis averaged 16.4, 15.7 and 10.6 mcg/g wet weight respec-
tively.

6. Furthermore, the influence of the therapeutic dose of Honvan and SH 582 to the zinc
concentration in both the testis and the epididymis of the patients of prostatic carcinoma was ex-
amined. The concentration showed a decreasing tendency, however, no statistically significant
difference was proved compared with those of the normal controls,

The significant decrease of the total zinc contents of the testis treated with Honvan was confirmed.

7. The zinc concentration in fertile human seminal plasma averaged 204.5 mcg/g wet weight.

A study was performed in connection with sperm count in sterile patients, though only a
group of azoospermia averaged the concentration of 120.2mcg/g wet weight, which denoted a
statistically significant decrease compared with the normal controls.

In a similar study relating to sperm motility, only a group of necrozoospermia showed the

average of the concentration of 78.3mecg/g wet weight.

The result pointed out a prominent

decrease, but not a statistically significant decrease, compared with the normal controls.

The zinc concentration in fertile human seminal sediment averaged 266.3mcg/g wet weight.

No significant relation was found between zine concentration of sterile seminal sediment and

sperm count or motility. Moreover, the concentration in sterile seminal sediment proved no statis-

tical difference from that of the normal controls.

8. The zinc concentration in sterile human seminal plasma seemed to increase in proportion

to the increase of total urinary gonadotropin.

small number of cases.
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173 Honvan D2mgl B 1[E, EfEi0EHRE,
@10mg 1 B 1@, #HH 10 BHES.

17 SHs582 @50mg M1[E, Ff4 EES,
@100 mg A 1@, 4 @EES.

N # Proginon depot D0.5mg 8 1,
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ing gland),

Table 1. WEIGHT OF THE GENITAL ORGANS OF THE RAT

\organ Testis Ventral Dorsolateral Coagulating Seminal
( ) cas es\ prostate prostate gland vesicle
Normal 18) 2597.8 275.6 239.7 l 94.0 548. 2
Honvan

2mg (5 1622, 4 110.0 150.5 40.0 133.8
10mg ( 5) 1272.0 61.6 124. 4 48.8 121.2
SH 582
50mg  ( 5) 2684.8 223.6 156.0 46.8 434.4
100mg (10) 2142. 4 206.6 206. 4 59.0 377.6
Proginon depot
0.5mg ( 5) 682.4 47.6 75.8 20.0 90.0
1.omg (5 607. 4 26.0 43.7 10.0 50.6

(mg)
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200 g FIERORBIEMNE F » b 18T DT KR
EEAWEEIFITEMER LIE Lic. MHIREREEER
Tl a7 LIcfEOR Licds, FOfSELTEETE
Fu, MEEETSZR, TSR, BHERR, BERSs
DED 2597.8, 275.6, 239.7, 94.0, 548.2mg T
Bt

2) TFET» FMERFROEHERE (Table 2)

. Table 2

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
Zinc content of organ

Organ (meg./g.wet weight)

21.,1680% 4.4959
26.9680% 4,0881
27,3400% 5.9427
15,2520% 4,6274
49,1240416,6407
19.6520% 6.6226

12.9120% 2.8514
(mean with standard deviation)

Testis

Caput epididymis
Cauda epididymis
Ventral prostate
Dorsolateral prostate
Coagulating gland
Seminal vesicie

MMBED T o b 25 PUimo\W TSR 2 AIE Uiz,
R VT D TR CIERRTAT I RS 49. 1 meg/g
ERDBE L, DWW CEIBHER, RBEE, 2h, #E
BR, BEECRGZIR, BEBROIETEDRD 27.3, 27.0,
21.2, 19.7, 15.3, 12.9mcg/g DOE%R L.

3) IEHTy ERROMEY ) OHEHE (Table
3

Table 3

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
Zinc content of organ
(mcg./ organ)
26.1850% 4.,9936
1.3168411.1736
. 6.6412+2,8620
0.8578+0.7322

2.288311,0008
{mean with standard deviation)

Organ

Testis

Ventral prostate
Dorsolateral prostate
Coagulating gland
Seminal vesicle

fifi2s 24 b B W LR Tl — [ h D& TR

Loy, EBEREDOKRTHHEIN 26.2meg/organ
EERNTS L, W CERMETINER, BER E

BIZIFEDIE TR DR D 6.6, 2.3, 1.3meg/organ D
fExFR L, BBRERE /T H5 ERER 2 0.9 meg/
organ EHF/INTH 57,

4) IEEA 2EEROTEHEE (Table 4)

B D A = 10 PUico\ T TENIEE 2 HIE L.
#;’Eeiﬁﬁﬁ)}%ﬁs 133.4meg/g L EAMHIKEL, D

BIZEAIEE, FEH, SAOETEORD 19.0,

16.6, 10.3meg/g D% LIz,

EEEN IS X OFRIERUBTZE
Table 4

ZINC CONTENT OF THE GENITAL ORGANS CF THE DOG
Zinc content of organ
organ (mcg./g.wet weight)
10.2500% 2.1234
19.0200% 2.4256
16,5500t 1.1182

133.3500455.0275
(mean with standard deviation)

Testis
Caput epididymis
Cauda epididymis

Prostate

5) AUEBRET » MEBEROAMBEEE (Table 1D

T ER R P AR S Ul A FFF LfETR L
7z, \

1% Honvan

2mg B, 10mg L LBDOED 5 LOFHETR
T BN, EERISIIR, EREATIAR, BELR, K%
e 2mg BETIXIR DI D 1622.4, 110.0, 150.5,
40.0, 133.8mg, 10mg B TIL B O B O 1272.0,
61.6, 124.4, 48.8, 121.2mg Th -7z

I# SH582

50mg FEL 5L, 100mg FEL 10T O FHMAE TR

F g, EMEVE, BRI, RER, BEE
528 50mg BETILE DI D 2684.8, 223.6, 156.0,

46.8, 434.4mg, 100mg FETILRD & D 2142.4,
206.6, 206.4, 59.0, 377.6mg TH- 7=

M# Proginon depot

0.5mg %, 1.0mg #FHELLRDOED 5L O FiHfE
TR R B, NEERTSRE, HOEEAT I, BRI,
FEEAS 0.5 mg FETIIS DI D 682.4, 47.6, 75.8,
20.0, 90.0mg, 10mg HTILEDRD 607.4, 26.0,
43.7, 10.0, 50.6 mg TH 7.

6) JLEFET v RO ENEE

1# Honvan (Table 5)

Table 5

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH HONVAN

Organ Zinc content of organ (mcg./g.wet weight)
Group"2mg." Group"10mg."
Testis 17.8333t 3.4544 18.3600t 2.,3243

Caput epididymfs
Cauda epididymis

Venirgal prostate

Dorsolateral prostate

Coagulating gland

Seminal vesicle

18.1200% 3.9710
29,38001 8.1243
13.4857% 4.0268
425000420 .0082
17.0333t 7.0168
15,9375+ 5.2578

34,3200£11 .7376
16,7800t 6.,1274
32,1800420.3337
30.3200112,2985
24 .5500%11.,6160

' 18.0000% 4.5426

{mean with standard deviation)

2mg FECILAEEAE 5~00E b, Fi2 10mg
B4~ 5TUnbBECHNE LR, 2mg Tk
18.1meg/g 7R LICEIEHIHO A, 10mg FETIX
30,3 meg/g % R LT RAEHBOLAER L DV E
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Table 6

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH SH 582

Organ Zinc content of organ (mcg./g.wet weight)
Group"s0mg.": Group"100mg.”
Testis 19.6428% 3,3818 14,2500 33,6767

28.4875% 5.1605 26,070017.1926
26,6250t 5.2511 21,0300 % 6.1535
13.7000% 5.7664 8,6875t 3,5712
Dorsolateral prostate 49,6142420,6439 21,8250% 8.1672
29.2500113,9846 18.,1833% 9.0442

14,8500t 7.6726 10.62221% 3.2584
(mean with standard deviation)

Caput epididymis
Cauda epididymis
Ventral prostate

Coagulating gland

Seminal vesicle

Table 7

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH PROGINON DEFPOT

organ Zinc content of organ (meg./g.wet weight)
Group"0.,5mg." Group™ .Omg."
Testis 16.0200% 5.6615 35.2666414 ,9312

Table 9
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ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT

organ

Testis

Ventral prostate

Dorsolateral prostate
Coaguiating gland

Seminal vesicle

TREATED WITH 'SH 582
Zinc content of organ (mcg./ organ)

Group"50mg."

25.4925 £3.5443

0.7625 »0.5530
6.0225 71,9463
0.5183 = 0.1260
1.7288 £ 0.3251

Group*100mg."

16.5989 t 4.,8684

0.9875% 0.3936
4.,1975£1.6156
0.5150+ 0.2694
2.21 78t 0.3200

(mean with standard deviation)

Table 10

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH PROGINON DEPOT

Crgan

Testis

Ventral prostate

5.1220 £1.6846
0.6950 £ 0.2419
2,9700 £ 0.8797

Zinc content of organ (meg./ organ)
Group"0.5mg."

Group"1.0mg.
10.8200 +4,8326
1.3767 +.0.3077
2,9300+1.1731

Dorsolateral prostate

Caput epididymis
Couda epididymis

18.80004¢ 7.7224
35.10004% 8.9389

32.4000t 7.8396
24.,0666% 3.9296

Coaguiating gland

Seminal vesicle

0.48001 0.2888
0.7020 £ 0.2275

0.2600 %.0,0100
0.4233 % 0.1901

Ventral prostate 35.2000414.9216 105.2666316.70617
38.4000% 8,7521 66,7000427.0186
43,8000419.0132  40.5000% 4.7000

15.4800% 3,3949 16.9333% 6.1958
(mean with standard deviation)

Dorsolateral prostate
Coagulating gland

seminal vesicle

Table 8

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH HONVAN

Organ Zinc content of organ (meg./ organ)
Group"2mg." Group™0Omg."
Testis not recorded 11,6420 %£1.2628

Ventral prostate 0.7057+ 0.2851 1.1700 +1.0107
not recorded 34400 £1.2319
0.3250+0.1269 0.5575 £0.2678

0.9888 +£0.,2188 1.1680 +0.6544
{mean with standard deviation)

Dorsolateral prostote
Coagulating gland

Seminal vesicle

BEELL - THES L.

I# SH 582 (Table 6)

50mg BECILRMEY 6 ~8Uh b, Fi 100 mg
PECIL 6 ~10 L BIECHIE Lic 85, 50mg BT
TR LB R RIS o 7ehd, 100mg FEOE,
BSEALERE, BT, TARTEIZRS s 0 B D
14.3, 21.0, 8.7, 21.8mcg/g TIE#H Xk W HEXEY
1, - THED L.

M#% Proginon depot (Table 7)

5mg BETILEBEE 4 ~51E0b, ¥/2 1.0mg
BT 2~ 3 LB CEE LFEE, 0.5mg T
16.0mecg/g s LIcEALSMIEMEEIE, £o
OB THEEDOEL A LT, 0.5mg FHCRlIE
FE#A 35. 1l meg/g, 1.0mg FECHEALLYE, 5
BEENAEOERD 105.3, 40.5meg/g L EEI DL
LML

(mean with standard deviation)

7)) MBRFET ., b ERROEERY

[ # Honvan (Table 8)

2mg BECIT AR 6 ~8PL b, F 7 10mg
TETIL 4 ~ S TR DOWTHIRE LIziE R, 2mg FETIL
IEEaia R, BEHERR, BER Xkoko 0.7, 0.3,
1.0meg/organ EIER L 0 BEEZL L » THDE A
10 mg FECIER, BRFRANLE, BERIEDRD
11.6, 3.1, 1. 2mcg/organ LEEEYL S THEAL
1.

I# SH 582 (Table 9)

50 mg HETHRESE Y4~ 8E1DL, Fio 100mg
HBETIL 6 ~ 9 WU BECRIE Lic R, 50mg BT
ITEERE, BEES B O K D 0.5, 1.7mcg/organ
L, 100mg B TukE ERIEBATVIR 2B DB D
16.6, 4.2mcg/organ & IE% L W FEZELY L - TR
DLz,

M7 Proginon depot (Table 10)

0.5mg FFTIREWEY 4 ~5nb, F/ 1.0mg

h HEhE

ﬁfm2~3ﬂh%ﬁfﬂﬁbt%% 0.5mg FT
(rEER, BEIRETSIER, WEBHISL IR, BEEN DR
® 5.1, 0.7, 3.0, O.7Incg/0rgan L, 1.0mg BT
S, WEREETIR, RER, BERS B OB O

10.8, 2.9, 0.3, O0.4mcg/organ & IF% X h EE®
h - THA Lic.

8)  ALEREA = EENR ORI R

=51

Honvan #5 -k 50mg BETCIT BEEECEED
Paeer 2, FBilao BIITE, A oEfRaoH

(Fig.1~8)
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B, BEFROBAERDLDLTH Tz, 100mg BT
MRk, EHRE THET LR Y EREX
LTl EFET5L0b5h -1, Mkt
7o b R Uiz,

SH 582 5 Ako 100 mg B CILEAIE OFEHTH
fepEciEAl, BT Lo ERE L. 200mg
BB OFE, PEOBKMbIL s b BRE T
BENETH - T

Proginon depot #5 KD 1.0mg ¥ Tik SH 582
50 200mg FHOMBHEIEALIL, 2.5mg FHTIR
WEAIEOTHEN EHITET L, 5.0mg BETIRThIL
2.5mg BEOBE LIHERELECS - Te.

CIRYAL

Honvan $:5-KD 50 mg T ClRIRMAge 8
LB SER L, 100 mg # CliipifaoZEigs &
HIZHEST L.

SH 582 #5K0 100mg BECIIIEPTEEC g
URERIHE Lic. 200 mg BEOMIKE L sF T
8’6«;7’:_,

Proginon depot #4&-k @ 1.0mg ¥ it Honvan
#ED 100mg B, SH 582 #5 D 200mg F Lz
FRBEOEREN AL, 2.5mg BECIHEML X
DR CHIEMN X DICHE L. 5.0mg B TIXRE
DOWEFEN S HICHER, BRERORBELEIEELSDR
7z,

9) ALEREAM EIRROHEGEE

17 Honvan (Table 11)

50 mg BECIL &SRS 6 ~ 7D, F7- 100mg
BT S~ 7 LETHEL FER, 50mg BTk
B, BEISAIER, FEH, fiszBENkokD 8.5,

Table 11

ZINC CONTENT OF THE GENITAL ORGANS OF THE DOG
TREATED WITH HONVAN

Orgon Zinc content of organ (mcg./g.wet weight)
Group"50mg." Group"100mg."

8.5428+ 0.7979 12,7857 £6,3323
Caput epididymis 13.08572%5,7145 11.8714 £3.,7685
9.5333% 3.4344 7.6666 1 3.2304

22.4333+4.,7338 16.2200 £7.8297
(mean with standard deviation)

Testis

Cauda epididymis
Prostate

13.1, 9.5, 22.4mcg/g &, 100 mg B CikEIZHALIH
W, BRI, Bk 119, 7.7, 16.2mcg/g ¢IE
HIVEEEYL - TED L.

1% SH 582 (Table 12)

100 mg, 200mg FEE LAMERY 4~ 7ENHET
JIE UlckS R, 100mg #F Ciasd, B2 L,
FEL, BivE»BsoRD 6.0, 12.1, 8.6,39. 7mcg
/g, Fiz 200mg BECIT BIL, WVE A BORO
17.0, 12.2meg/g (IEH LD EEET L ->THL L
fo.

M#E Proginon depot (Table 13)

1.0mg BETHAHBELS5~TE D, 2.5mg I
TiL 4 ~50Ea 5, 5.0mg BT 6~9EnbLET
ME LI-fE R, 1.0mg B CIXRTSZIED L& 22.0meg/g
CIEHMEL W EBEY S - THEA L2, 2.5mg B
T FICENH 15.3meg/g Thiby, Fi2 5.0
mg B TIL I LICHIEAIER, REM, A BDRD 7.0,
6.3meg/g THb Y, TRCTHEEOED LRI,

m ¥

HEbE B Wistar J5—3% 5 o b & HEEREBCR OV
REWOMENPEE R TEH CHE) HLNBEArEY
SFEDOAERE CHBEE L, TEROMEL .

D EEHT» MERRORFEHRER

I 200 g HIROER CIB) 7 PR O &
[ AR B R X T B I B T B T, 8L, MEERRI S
&, TORBAILE, SRER, BRI Dk 02597.8,
275.6, 239.7, 94.0, 548.2mg THo7Tk

2) IEHTRIEENIRIE 7 & ONC FEs S b Midnk:

1) 7 b EEREFAESH RS REET GUTF
FLT) 49.1meg/g LB E D TEIER, £

Table 12

ZINC CONTENT OF THE GENITAL ORGANS OF THE DOG
TREATED WITH SH 582

Organ Zinc content of organ (mcg./g.wet weight)
Group"100mg." Group"200mg.”
Testis 5.9852% 1.5788 17.0285 £5.7989

Caput epididymis 12,0800% 1.,7634 20.2833 +7.7462
Couda epididymis 8.6285% 1.9099 14.1166 £3,7280
39.7000315.1339 12.1750 £5,5593

{mean with standard deviation)

Prostate

Table 13
ZINC CONTENT OF THE GENITAL ORGANS OF THE DOG TREATED WITH PROGINON DEPOT

Oorgan Zinc content of organ (meg./g.wet weight)

Group™? .0mg."
Testis 13.4285 £ 4.3803
18.6714 15,6947
Cauda epididymis  18.2200+5,5473
22,0000t 5.4925

Coput epididymis

Prostate

Group"2.5mg."
15.3000% 1.6982
16.2200% 3.6140
16.1000% 3.9924
19.2250 13,8906

Group"5.0mg."
6.5250 +1.,9885
6.9750 21,8799
6.2555 £1.0563
8.7333 22,1959

(méan with stondard deviation)
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., BERE, FEEISIRONE T EERIL 12.9meg/g
ERBIEL, LI CHEHORS & RIK O 21X
36meg/g LA EH D, I HRETRIIR S 21.2meg/g
DEIATIEZDEITH 28meg/g ThoTz. ¥R
IEER b B B M AR Tl —ERE S ) TRT
73, % 26.2mcg/organ DB HIFHERTLE,
FEEENR, JEECAISIER, RIE 0.9 mcg/organ DEEEIRR
DNE/NETL D, I\ RS ERIC G L.

i) A * . EEERUREEIIRISIERDY 133.4meg/g LF
BICE < BIEH, BIIRHREELY R L. &5
EAR, T bR & BATIT O #E XY 123
meg/g Thwie. .

ThbbEs bEISE (7 v F OBARE ISR
MR OHEEENE A, KA RET y PO
2.7 fEOEELYR L, TR LTEALOHHEL S
y PR, 1 RO 2.1 50EE R L.

3) MEFT » MERRKROLFREE

Honvan, SH 582, Proginon depot ®{% & A &3
TOMER CERIIED Uicss, T ORARTEHIE
ATazig Cik Honvan 10 mg #C 48.6%, SH 582 50
mg BT 34.9%, Proginon depot 1.0mg #C 91.8

IINC CONTENT OF THE GENITAL ORGANS OF THE
RAT TREATED WITH HONVAN (g wet weight)

70 A
60

50

5
P —

—x—

AR
R

[nasly wer, Gyut | Cautn | Ventrl Serinal
B e Testis pidlynisgyiddyms prstate proie | gland vasice

Fig. 9
O TE% G 7
A ...... 2 mg ﬁfﬂ:

% T Bote. ¥ WHTEIRES © WA 1% Proginon
depot, Honvan, SH 582 DJHICKTH - 7.

4)  SLEFEA R PERROMBRENITR

SFEDAATY L EHOEHFEELER LI,
FoE{bi: SH 582 Bt & Proginon depot Ff CiiHE
L2 T MICHEE TH » fe. Honvan Tlizd
LA 2 3 Lo Rich, BELLIH[HELE
Firte. Fle3®ELAINROTEHIEE R L k.
Honvan 50 mg #f Cik 70 ZEN b3 - ks,
Honvan 100 mg #f, SH 582 100 mg %, 200 mg %¥,
Proginon depot 1.0mg #f, 2.5mg %, 5.0mg B
TIIEERBEOMCEMH RN & b h, Proginon
depot FETULRIE O HEIHA R b il - Te.

5) JLEBHEEREE D ORI b MinE

i Ty (Fig, 9~14) : 3@H Bk w1T v
5 X APEEOEENT BN Tk SH 582 100mg #f
7% 14.3mcg/g, Proginon depot 0.5mg #At 16.0
meg/g LIEFICILXHE OB 24 b h i,
Honvan DA BB CH - o, H TR
Tik SH 582 100mg 7$4% 21.8 mecg/g, Honvan 10
mg A 30.3meg/g THEOWAHLE iz,

ZINC CONTENT OF THE GEMITAL ORGANS OF THE
RAT TREATED WITH SH582  (megdy wet weight)

70 -
60 4
50 4

40

i H

P Y———p
et
(———1

;
Yo

i

—X—

—_——

I{I

10 A 1

) astts | Gt | G | Verure st Sariral

g | BSUS eoiddymisinididymis| postate | prostata|  glend | vasicle
Fig. 10

Oeveeee W CofR) #t
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ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH PROGINON DEPOT  (meg/y wet weight)

A1

x

J

704

11 l '
) }I}“ hl{ I8

" {
t | (auda | Ventral terdiaguiating Seminel
Frgan, Testislep%m optitymis prosmemme gland | vesicle

Fig. 11
O TE GRIE BE

Proginon depot B TCIHIZITARETH » 1.

BEERY » AR OB ENE SN, FUEHISIR 2 &0
A EPEBCESEREOW A% L, Honvan F-C
B2, SH 582 #ECEIEM & JEMEI IR, Proginon
depot BECEIZEMICEENIAD I -T2,

iiy A4 % (Fig.15~17) . Honvan, SH 582 Tk
Honvan 100 mg #fo2H, SH 582 200meg 7 @ Fi
BNABRCCERE L 2, B, RROTXT
CHBORADN A BT, F1 Proginon depot it
1.0mg BTHIEOL, 2.5mg FECXSICEND,
5.0mg BTz CRIZENE CEHEGBRIEAILTH
BOWA % 2 5 e ¥ 2 1z,

WK B BT R

1. REEFLRSTICHE
1D IEw CRIIR) BEsasie:
IR & L khc AR Liziisz)

BB, RIEL &R R RS ;
FHEPLRPEE ZT I RENDEC L= ) v &
=g GAFD T I NICRIZ R LERE

el

ZING CONTENT OF THE GENITAL ORGANS OF THE  RAT
TREATED WITH HONVAN (meg/total )

30 A

20 1

[

]
x
| i { 1 A
oy i« - | Ventral Dorsolateral | Goagulating | Semimal
| TESHS | e | proctte. Co%;aamnq wside
Fig. 12
O IEH CRHED B
Seeees 2mg B
K overonn 10 mg iﬂé

BRE Uiz, Liedd o TESI ISR Z 8 CE4
Db ORI otz TR O WL meg/g wet
weight TR L, [E#EEM D OfFIX mcg/organ T
m Lz,

2) E (Honvan, SH 582 #5.) BEMadriikl
PRHEL T T SBHC ARE LR LS R S B 15T
AR AWE Lz, 703 Honvan (358 13875 250
mg 1H2E, £2~3A2 250mg 1 A 1E TE
B 7000mg G, Fic SHE82/B2mE, 1M
300 mg TEH 5T HRE 1500mg % WEHERBLT
BB, BISAAMERE Ui, IEHTE & AUBTED s
L TE BT ES DL DDORCHE: L.

3) WK

WA RAEZL LRNTEYERE T BEAL T &
L, # D& A» S OREE T 1. HIuLT
THREC I - MRS ED %, B E—EY
TARUEBICIRAE Lico b ba 8 L (2500 rpm 20 4y
PAE), SR T O Lt & &R fEND TS
U & P A i IR IR b DRI A E L.
EEBTREEE LESOREOFERNIFZEOEAE
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ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT

TREATED WITH SH582 Cnog/total )
30
2” I
)[
104
\/ﬁ_/\/]
9 4\/\‘ \/ﬁ
7 4
;1 I
i
' % % i 3 { i
, Ventral lateral I inal
o | Testis | it (Donstenl | it | Senine

Fig. 13 O--IEH CHED
Seeeens 50mg Ff X 100 mg B

UINC CONTENT OF THE GENITAL ORGANS
OF THE DOG TREATED WITH HONVAN
(mog/y wet weight )

2001
150 1
100 4
75 4
WW Fig. 15
Oeeer-IEH GO TE
% X yaxres 50 mg T
X nnnen 100 mg #F
2] {
5 ] §
ol HIT
} {
5.
gy ) Cudn
et~ | Tt @%}%s ptitynis| PO

ZINC CONTENT OF THE GENITAL ORGANS OF THE RAT
TREATED WITH PROGINON DEPOT Cmeg/tatal )

30 4

104

3 [

L ;}; i/f.i%:

Ventral |Dorsolateral | Congulating | Seminal
oo ESUS | progtate | prustae gq‘ﬁndm wesicl

Fig. 14 O---IE% CHB)

A ...... O.Smgﬁ Woanerse lsmg T;{:

ZINC CONTENT OF THE GENITAL ORGANS
OF THE DU TREATED WITH SH532

Cmcg/g wet weight )

195 1
125 4
9
50 4
J Fig. 16
401 Ore e IR Cot IO
A ...... 100 mg f;}'z
" X oreeen 200 mg 7

iy

gl

e

, ut | Cauda
S| TESUS @Cﬁ%ym epdynis| oSt
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ZINC CONTENT OF THE GEMITAL ORGANS OF THE
D& TREATED WITH PROGINOX DERGT

Cmeglg wet weight )
200

150

[}

w5

S

5 4

D

20

18

po—————t
[N v S——

|l

e
we"%wq Testis egg&‘;}ms epa%ﬁ;s Prostate
Fig. 17
O IE% GIRD B
AT 1mg B
X owarens 2. 5mg glﬁé
I:] ...... A mg E¥

Wt -7z, EEDEL 00BERY 0, 2<XEFRDOHRE
3 &L, TOM%E 2EECHITEDLD L, 2&
L, Xpi 2 BEOREE Bl 55815 0.5 Ol
THER LIz, FXZADRS gonadotropin DRIE
{3-3XC Bristol Laboratories (JAPAN) LTD ¢#
Nl A ol
I BEKG

D EFECHR v b MEROMEHERE (Table 10

By T ~1A S B CHNRERYIE L. %
R 33. 6 meg/g RO E L, W TEIE

Table 14

ZINC CONTENT OF THE GENITAL ORGANS OF THE MAN
Zinc content of organ
{meg./g.wet weight) {meg./ orgon)
10.6000% 3.1908 132.8142243 .1 776
16,3857 % 6.0901 19.5500t 6.8255
15,7250+ 7.1040  11.16661 5.0677

33.5769+% 8.4075 not r*e'co_r‘ded
(mean with standard deviation)

Organ

Testis
Caput epididymis
Cauda epididymis

Prostate

Table 15

ZINC CONTENT OF THE GENITAL ORGANS OF THE MAN
TREATED WITH HONVAN

organ Zine content of organ
(mcg./g.wet weight)
Testis 8.9181 %1.,7564

12.5818 14,0480
11 .6555 £2,3566

not recorded
{mean with stondard deviation)

Caput epididymis
Cauda epididymis
Prostate

ZINC CONTENT OF THE GENITAL OREANS
OF THE MAN TREATED WITH HONVAN
(mg/y wet weight )

25 4

20 A

ke

: . Gt | Cauda
orgen Testis apkdymisipitiymls
DR S S—

O GHIR) B

Xorenees Honvan

B2 15.7meg/g T2
nl RREAOFEAL

HITHEE AL 16. 4 meg/g,
it 10.6 meg/g THoTz.
WERL 60~70 R TH - T,

2) E#E GHR e rEBROMEY HAE
(Table 14)

EEREREORTHHEHN 132.8meg/organ & E
B Eh ot BINIIRIEENENTIEETH
S TeDTHREER Lisdy o T,

3 ER e MEEROmENEE

Honvan BECHATEE (o2 LingaE<) %9
~UIAD BB TIGE Ule, #EALT SRS, &)
B LIEGCIENEEED e o722y, Table 15,
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2INC CONTENT OF THE GEMITAL ORGANS
OF THE MAN BEFORE AND AFTER
TREATMENT WITH  HONVAN

20

P
15

N ks
10
5 £y
L
R e DT AN

Fig. 19
L A ——
TR X — e X
e j‘L‘(EEMKA ......... A

Fig. 18 oI & < Hl PO s Tl o254
bz, Fig. 19 13 F—E{K 3% Honvan i
WOk L EG2A, BIZHOBREOHOE T
5. SH582 BETIL 4 ANC DWW ThREER, BIEH
ERERC ST CEE LIESEE A RE L. Fig
20 DT & BHOBEFEZI DO B D 6.2, 24.1,
23.0, 16.1mcg/g T, XG5 HEs 3.8, 8.5,
13.7, 16.0meg/g S FEDOHR TR VTR LD
EE R, BIERETOHSREL s DORD 9.5,
13.8, 19.4, 24.9mecg/g TG 3 % HHEM 6.1,
24.8, 51.7, 65.0mcg/g & BAEDIE TIL 1 ARk
X PR A EMOER L 2 fe. EREIEHBH RS
HifEitEs D I © 8.4, 12.4, 40.8, 9.7meg/g T,
SIS AN 4.3, 19.2, 16.5, 13.2mcg/g &H
fED BT 2 ADSEA, 2 A MO BRI S,
e BRI SREBIDESIT TR L 60~70 FRTH - Te.
4) ERE e b EAOMERS D N s

Honvan ¥l 11 A »BRESYECIE L.
Bt 66.5+22. 4meg/organ & IER I HEA~FE O
Bl ST Lic. SH 582 ik 4 AnbiRia <

« SEEANY 3 X MBI R gR 257

ZINC CONTENT OF THE GENITAL ORGANS
OF THE MAN BEFORE AND AFTER
TREATMENT WITH 5HS582

80 1 7

30

20 A

mfgwet
e BEFORE TREATMENT |AFTER TREATMENT

Fig. 20
S oo
(e
- EuBA ......... A

ME LIc, SR 58— I3 D e 0 101. 3,
144.6, 303.5, 252.0mcg/organ ¢, S35 b
A 22 L 2% 49,7, 42.8, 169.3, 172.8 mcg/
organ & BUEDECIITFHGE LR L.
5) B

i EHe MK

e, BT EBOTTRERRIZANBM
BAE TR Lic, #5RESE TRAESY 204, Smeg
/g (Table 16, Fig. 21 motility 3.0 ®IH), IEH
266.3mcg/g (Table 17, Fig. 22 motility 3.0 @
H) THole.

i) PEEAZER

a) FETEE L WAEE

FETER) index DABMAIC BERBEY BIX Ls
DEODOMRELME L, FEOERe MEROEH
LB Ufe. JEGIHUE A index (0~2.5) TEROFD
3, 10, 11, 13, 11, 7ADF 5561TH - 7o, FERILFE
#Ep% Table 16, Fig. 21 ©Z L {FRD¥k D 78.3,
166.0, 131.7, 166.4, 113.6, 164.6 meg/g Dff#%
AL, R IEECEAEEE AR TEAS AR, &
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Table 16

ZINC CONTENT OF SEMINAL PLASMA OF THE MAN

Motility of sperm Cases (mcg./g.wet weight)
0 3 78.33334 57,7370
0.5 10 166 .OOOO‘X-‘} 02,3943
1.0 11 131.,7273% 55,9742
1.5 13 166.38461101 ,8208
2,0 11 113.63641 70,5463
2.5 7 164.5714% 71,4740
3.0 12 204 .,5000% 95.9926

{mean with standard deviation)

ZINC CONTENT OF SEMINAL PLASMA
OF THE MAN AND MOTILITY OF SPERM

300
.
I L
- 3
. ‘B
R
100 4 .
]
om0 | 05 10| 15|20 25| 30

Fig. 21

SWEE) 0 DFEFITIEH @ 204.5meg/g & IS
PICEMEA R Ule. £ 7 IiivY Table 17, Fig, 22
DITELBOE D 249.0, 292.8, 200.6, 228.5,
185.1, 238.7mcg/g LILHD 266.3meg/g & X
Wb IE & A S e 5 1.

b) B R EmgEE

BRTIEXIALD, ZHTEOERE (0~30x10°
/mb) %35 Anb, BHE (30~60x10%ml) %15 A
b, FIREFHEO LY EFLAERE (60~120% 10°
/ml) 1318 A2 SR A8 CHIE L. FEBLIRsSEs
Table 18, Fig. 23 ®Z & L BDBD 120.2,155.8,
148.3, 166.2mecg/g T, TNTIEHEMED 204. 5meg
/g LOEAS LTV, & QTEIBTE Tk EES:
% h - THA Ui, L Table 19, Fig. 24 ©Z

Table 17
ZINC CONTENT OF SEMINAL SEDIMENT OF THE MAN

Motitity of sperm Cases (mcg./g.wet weight)
0 3 249.,0000f 83.0221

0.5 10 292,8000219.6542

1.0 11 200.63641125,7626

1.5 13 228.46151153,3807

2.0 1M1 185.0909% 95.4934

2,5 7 238.71431138,9899
266.25004129,8397

3.0 12
. (mean with standard deviation)

ZINC CONTENT OF SEMINAL SEDIMENT
OF THE MAN AND MOTILITY OF SPERM
200 4
800 -
700 -
600

500 -

400 -

s .
o]

g Ll
] 1 A

100 - SR I |

m 0 |05 10| 1.5]20]25/30

Fig. 22

L ETRE AR S BB DM 253.7, 239.1, 225.6
meg/g T, WTFRLIEED 266.3meg/g &1 LA
@M ST,

¢)  JReh gonadotropin -{ & W

1971 SRR EZZ L, HETELR o
B, IR L, o B 45 B TR IEE &
D LB 5 HISAICDOWT, FOEEhm A
RETS & & bicRe gonadotropin & JiE L &
DOEIE A RET Lz, #5321L Table 20, Fig. 25 o2
EEGH:, $ibb 3 HMGU/24 hrs LT 7 61
T, TONFULEHETE 3§, SHTEERE461Th
D, BORD WEHRE 13 FHME © 103, 151 meg/g
Thote. DFCIEGHE, /bbb 3~30 HMGU/24
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Table 18 Table 19
ZINC CONTENT OF SEMINAL FLASMA OF THE MAN ZINC CONTENT OF SEMINAL SEDIMENT OF THE MAN
. Count of sperm Cases (mcg./g.wet weight)
Cour(\)% of sperm Cases (mcg./g.wet weight) (%10%/mi)
w c{ mi) 5 . 0-30 35 253,6857 % 174 .4405
1 120.1613% 57.7107 30-60 15 239.0667 + 188,9580
0-30 35 155,8000% 87,6225 60-120 18 295 5556+ 131 .8321
30-60 15 148.3333% 84,5740 (mean with standard deviation)
60-120 18 166,22221106.6289
(mean with stondard deviation)
ZINC CONTENT OF SEMINAL - PLASMA ZINC CONTENT OF SEMINAL SEDIMENT
OF THE MAN AND COUNT OF OSPERM : OF THE MAN AND COUNT OF SPERM
900 -
0 - 800 +
700
300 - ) 600 1
: 3
:. 50
T el . . T
jr QDDE: ........ . ..... S T o O RL TR TTr Py - wo - :
: . ) : 300 A cr .
. : . ; ) rovaal el s -~
wd - H : . 200 - .
. J : . 1 1 .
= 030 30~60 | 60~12
A 0~301{30~60| 60~120 nt ~ 30 60 | 60~120
(x 10%)
Fig. 23 Fig. 24
HYPER-
NORMO-
T S
HG/ARS.~ { 2 3
10'meg/g wet weight

ZINC CONTENT OF SEMINAL PLASMA AND
TOTAL URINARY GONADOTROPIN

Fig. 25
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Table 20. ZINC CONTENT OF SEMINAL PLASMA, COUNT OF
SPERM AND TOTAL GONADOTROPIN IN URINE

cast | ace! CenbnY | 6 IN URINE OF SEMINAL
Cxi0t/miy  |(HMGU/24HRS) (PLASMA .
mcg/g wet weight)
1 | UN| 34 0 <3 45
2 | WoI| 27 2 <3 54
3 J.s | 33 20 <3 69
4 | T.F| 29 0 <3 104
5 | T.N| 35 0 <3 159
6 | K.1| ot 20 <3 233
7 | HM| 30 17 <3 249
8 | EEY| 26 45 3 296
9 | Y.™M| 20 0 4 110
10 | K.H| 32 0 4 160
11 F.A 28 0 5 51
12 | AU 30 0 6 103
13 | HOM | 29 0 6 114
14 | S.K| 37 0 7 292
15 | s.0| a2 3 11 131
16 Uy 29 ¢} 11 159
17 | R.H| 40 0 25 88
18 | N.T | 28 7 33 220
hrs 101G, TOWNFIREETRES A, ZHTE A

TRE 16, FBE 14T, 0%k 0 0 EEEEL
131, 131, 296 mcg/g THotz. FThEGH, T
HH 30 HMGU /24 hrs Bk 12 1 4)C 2B FRERE
THY, TOHEEEIL 220meg/g ThHoTK. Uk
B FE LD EHBEERER O b O FHE CEG
e, EGH#:, BmGHNEDOID 130, 150, 220mcg/
g &b, ETHEEFOMII NG Thhloay, R
TSREE B TR AT 5 & L AP GRR
W LCE L e p A A b ke,
M. Eit
WM ES BT HR & Eis X BT RNEHESRE
PHIBR oMWY, EITIER R e
PLBE L2 Y 2ROWUBREL O 2 AT THE L

TRODREREEEL.
D IE# e b HIEROMEEEE R X O » HH
B

PEEIATIE2 33.6meg/g TH/RLEL, D2WT
BISEHIEH S 16.4meg/g, R LY 15. Tmeg/g,
BHA 10.6 meg/g TR ERIE, Tibb Azl
CEBHL & CIXEDZEL F 23meg/g Thoto. Fi
%R 0 GBS E L o fe s, BROKT
&% BAAEBIC LD o1z,

2) METE b EEROMEHEAETS X O 0 T

SEEIFA DI S, BIZEJLic oW~ T Honvan,
SH 582 DMERET & Alz. T EATIR
&L IERT R OEE S DA, BIRALE
& A EAED, SEFIC X » Tkl LA IO ME M % 2
7o, EREN O oM EIr Honvan # CF
Bo@E d, SH582 FETHLTNTELL B % 4
7z,

O VR 1T AT OB Y s =Y
FeGR— 12 A & B SRR CHIR S Lo s
B TR & b AE B RS A bR, BIE
HCh Honvan FECILFEFETH -7 2%, SH 582 &F
THEE & A EREDERIT X » Tikly LABSIMD B
[N 8

3) b MEROTERRE

E#e MERO MEEE (1 12 A © ¥ T B
204.5meg/g, IEA 266.3meg/g Thotr. T
TNTRE B DR OTEEAEE VI T, fl BT
SEFH A L 0 DFEFITIL 3 ADFIYT 78.3 meg/g,
F B E TSI ADFE T 120.2meg/g 20D
2ODEIEFICES, & CEER R LBRELAE
DA Lis, FDE TR, fladE g
0 DEEGITIY 249.0meg/g, ¥l ZHEFIERRERX
35 ADIFGTIE 253.7meg/g & FOMLEH T
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hEEREREN L -T2, F o Ry gonadotropin
B &Rl SN L A MBI N 2 e D o T S
ERBIF 2 HEAI A B i,

Z =®

WA I (HHIES  ORESLE, Flzid
Fe, Cu, Mn 7 & L[k, & L TERRCESL
SEOCHEBELSETHD. ZOEHSE FREHD
ORISR ZHC RS FEh (0% 2 ki
FMOBERTH D, FRAEBCTIRA D OEELEE
EHEH U T DA RENRE IR T 5. - &
8 FNDEEROPEITIIFEREERND, HH VIt
ML & £ & Lich, BRREFIESIEE
Eit (AAS) W X AMEE G L, SEPESEE
B LR OGN D H17~20, 3 207 BB 7R
TR HEHEEAFERALT » b, 4 X, & PO
THEMVER RS ORI RIEL BITL, bR TH
DWERIED D HEP OB R AR L.

b bR TR M M P R T S 2 SR N IE
L7203 1921 420 Bertrand and Vladescol) ¢, %
X sésy Mi2EH, BEAVBEERCTERL TR
21, 54mecg/g, BEFEE T 142, 212meg/g TH
D, & ME2F L3 DEHNBERTER NS,
16 meg/g, BHFEET 315, 163meg/g T, 234 &
60 DRI BERE TE 1 F 94, 113 meg/g,
WAIRTEEC 491, 531meg/g TH -7

ZDZh v b B DT EENY O H YRGS
EOREILE L, FlziEF » M2\ T Mawson and
Fischer (195102 3885, @I, MR - SAREIST
MR, BEHENE, REEOBERCThFh 28.9, 46.2
13.7, 180.0, 25.0, 22.1mcg/g © FEEH LTH
b, BEOMEXTNRER 21.2, 27.2, 15.8, 49.1,
19.7, 12.9mcg/g ©, HEMEER R LE QR
RIS AR TR D DENB D, —BIC T » B
MVBEOESHERILE CEVZ &0 Z Oficou
TIREFOWENSH 0, Millar £ (1957)2D 1= X jud
685 o F CIBERT 44.7meg/g THH, FEH oD
fBD 49.1meg/g ICEV. 7B T » ¥ @REA 1Y
E PR BFAC X T R PER BB 2 i
htkbh
Logothetopoulos (1960)22 <2 Schrodt (1961)23 OFF
725\ 3%, Sternberg & (1965)16) |3 Zn-chelating
agents Wf LEH L D A X v EECRIE T 5 =
L% L, Fischer & (1955)24), Mawson and Fischer
(1951)2) & & LI Ec TR X 0 £ BT E Fh
TWAIZERRUTWE, 1245y FEEMEE RV

IR OIS &, Weitzel B (1956)25) 1= L Ut
BIEEET 0.667, Lo & (1960)26) 1= X fuf 1.25,
Mackenzie & (1963)20 = LUt 1.10mg/g O
fExH L T35, ZFOMIBEETFEE 133. dmcg
/g DEFRLE. 4 X EHLOHEPEEITREND T
WAFEEOHET 10.3meg/g ThHh 7.

OEFCE POBEL Ty P4 2 LR, TEENEE
AINIRCEFECE {, ZOEC DWW TIREROR
&% 5. Mawson and Fischer (1952)® & & hiT#s
BEEY D 0.859mcg/g THYH, F i Kerr b
(1960020 X AT/ B EE T 89.9~136 meg/g,
SHGT 5 WIEER TI% 478~766 mcg/g THBH. *
DiFH> Schrodt & (1964)29) 3 FEER T 520 meg
/g, Daniel 5 (1956)30 {Z 682 mcg/g, Gyorkey &
Q671D [ TIBEE TE K A5 anterior © 84, HEIL
lateral ® 211meg/g 7c ¥O WENRD L. BhicD
WCid Daniel £ (1956)30) 73748 8 C 62 meg/g,
Schneider % (1970)30 ¥ 78 ppm # L L, X5H
ICRIERIT 2T 156 ppm, SHBIRIC STl
1777 ppm TH5DH LT 5.

LI A TERILFD 13~33% MG i o
THE DD Lichd o TREFOBEHBETE <, Maw-
son and Fischer (1956)3% Xt i¥e b L 13/mcg
/ml TH D, BIH 196 1= L WX BEFEE T
180.2meg/g TH Y, FEE »DEFEEER- g
DIFLAERET 316.2mcg/g TH%. ¥ 7= Eliasson 5
(1970)20) {3°FEH 129 meg/ml OEAWE L, Z O
VTSI IR O e & AHBE U TR T 5 & LT D,
EXOMEIBERE TEA 10.6, BIEAEN 16.4, F
B 15.7meg/g T, FBWITESEE 204.5, TR 266.3
meg/g THY, LAOHMEELET D LB TIRE
—F LEISEAREME, BECPREL s T
D, BB ETE & Eliasson 5 O{EE D FIL
FREETH ofc. ik PITZROBIROWTEED
BUEILAH 33.6 meg/g & AR O HHTHAMD
{EfE% 77 LizA, Kahnke (1966)39) |% Fofkns b 18f
FAA= ) VIRFFO 5 FEOFIIE OfER FDRD 50,
50, 23, 37, 51mg/kg wet tissue, E¥5 42.2mg/kg
wet tissue FHELTED, si< U v EIU=EEE
GhFD) T I NN EE LicEEDHE & R
I, P EDZELZ b, 4%, b FEERRD
TENEREETRTSR, ISR b < BIL T » R
BRI Do S D A DFIEBRATIC O TR
IR AT RRIREE O B RN R R LR
5T 5 5 & R LA 5 1522,36.3D, B B\ radio-
avtography yE7n ECHEHI X, R P ER
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B Do & BHERD LT 5338, S2 IR
B 1 Wetterdal (1958)3% 1% 3 o MW THIE L,
HEALIEFIEGRE TR LIRS L
ETDHZEHBFHLTVE21 2B L MTDWT
OIEL IV, 1956 48 Parizek 540 11 Cd g5
5y MCEABENBZ Z0% L, o0 Cd oFkx
MR DO RIBFF G- CRIETE % & LD, Z O DB
R DWTE, 02 Gunn b (1961)42 51

SHWEL TS, Guun B (19634 =X 5 Zn® %
ffifE LT TEAMNTIRR I his Zn% (0G0
P& Leidig cell H0IEBMFHRCIINSEDEHT
bHh, BB TE L ZOBETE, FBE
G X o TEALLTHE TS 2 LRSI T
Bh, Cd X > THARCIIH 5 O ETEOE
$THD EHR LT B,

42 LIENIMERINC b i h ORET, H
ZVENF, PRI EWEE LD RSB TH B 0
4, Mz &wdbdb, AMETZOLBORFEELF
FERE L ORI Z b N 540, $125 5 b s
THEALEET S Zn% (HEHETEER) © 4545 1o
TORELH D), ZOHEADRKZIC & HEEOEN
COWTIRIESEeMEnH Y, By Prasad b
(196346 1= 1 B & FeHE A4 L 3 L\ hypogonadism
PEMOFAELRRE LTHRD, ZhbOHEEISLHEH
LEROBRICEER b ichic, BhEEEREE L
THREBH IR T SER L BUEE » », carbonic
anhydrase, carboxypeptidase, dehydrogenases 75 &%
I <MmbR T D1, HERRTES E M BIEMOSE
B & OBIRIZ DT 5 » b ORETZEEHSS & carbonic
anhydrased?, # %\ 1 alkaline phosphatase2d) o
WTHREND S0, LTFLIERE ChOBRE DN
AL IEDMBIL A\ L 5 TH 5. :

OER 7=y BB IOREE OB E I ov T
Humphrey and Mann (1948)4® % 5 o .+ DO
BED RSN L AR b Th ThR - Tk
b, 7=VERTEIARIEE, RERGw, T LR
E L LTRSS S RERTE S D & & ' A
7z. Gunn and Gould (1957)4® ¥ 5 » M IF{FBRTL
A MR S B EE LT, S RE &S
5 Zn% uptake |3{€\~ dorsal tip &, F¥HIIT &
AETWDEEE Zn% uptake 13E\ lateral tip &%
DOWE R IET % mid-section DXIHAFH LT\5.
ZhnbE L 5 L & AN E OB L —ie
i 7ot 53 CH5. & f= Johnson 5 (1969)50)
WA RRGACRRS Wy OB SR SHETSME 8 DD T <
J Wb % polypeptide & ffif LT3 2 & kA

T, ThNFENEELY L > TWB 2R LT
%.

IR OTEEE D A UITREER2 S 5 D135 T EE)
L ORI W T DA TH S, Fujii (1955)8 11
= oocytes DR/IMECTEPANE { & ENTWT, Fi
e b T OREFEE OWKRTILE & A EETET,
KR RSB chelating agent -z % LT
AL EEHSEH S CRGEDENERE LD DE AR
TWwab. Ffe Ivanov B (1946)5D 1ZRATSZIA WG HS
BlIEAN AR LT OEEERERC T2 &8
TEDZEER~NeoL, TOHSENTRY, HBKE
HROWTHTE & B Ten 2, RS E
it glycolysis o HE (substrate) & LT FH 2h
5 %% % carbohydrate » ¥EFiTinz b = & AULET
HaHzEEBN. ZOSWEOR L 100°0C O
BTHEL, FLBEIC I VT, Fluda 28T
IRy WHIE Y e v DT OEBEEERILT S
CERXTEIed oo &, E i TICE T b ATP
EWEE ST ES & OMHBIBIRIC OV T b B LD,
TESH & BEUE & DRI HAVREE T B,

D EW SRR OBBE WM T BT T
DTHAHH T ke +CHRENH D5, F e Saito &
(1967, 1969)9~12 (¥ A R oW C W L BT &
CATHBORRAY IS oy, BISILET & 5
BT TR OHEHEERCKERERENRD D, BTN
FREISEICH B L E oW EERIIIERC AL,
Z DB FICHRER N2 5 iR ing 50 &
Rk, BT OERSITETA 2 ERIRE LTV 5.
L LTy PRETCRENETS Z& T Tim i
FREBOWHIEG Eh, BT EECHT 28R
TN OERFE A ST L ReBHEELZ D R T W
%. Fiz Saito B (196912 (L HPESE D ST
FBEIOA R OERTE EDTA CAEL, BTFE
MOEE N LB DEDI>WT EDTA i X 55
FHEOWOETDID, WHIRLT o b &A 2 TH
foh DERZD D, HEHOILFIRE G OME % HEH
LTWwW5S, BLEDZEL Ty beg 2T ED
A LTRSS T2 LAk E) D
BODBHD L THY, EHEDIEERRAL O
BELECILIND OBFEXMEMORLTWS EE
5.

Mawson and Fischer (1956)33) (% MER5FIED H 15
FORSIEOTEAYLEE 12 234 meg/ml C, EHe MK
@ 134meg/ml & FEOENh ST EREL, *
TR (1966)30 [ RIS JEE THED b IR O
EuWERT 117.8meg/g, Il LEOBMERRE
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BT 274.9meg/g THB & LIRDIEE © 5K
el UK, TR & ol it s &t ool
RE L, FEMS (1971050 $BETFEIC X » TS
BRICEL LTS, HTFEDRE ST & O
BT 5 D EHER B E LTV 5.

EFHOWEFBRICTH L MER TR TR EEN
& BIEGI TR THED B8 1o FE5E o JBEE 2% 120.2
meg/g T, IEH EBEREDY L » TEMEA R Lichs, fil
JEFIIL148. 3~155. 8 meg/g, F T ILii$225. 6~253.7
meg/g EIEE e FEED 204.5, 266.3mcg/g LY
WO LT BN EEEN Tz, EETFEECE
HOH DM TIE B 0 DIEFID BB RSO
WED 78.3meg/g T, FEH I 07 h{EMEYRL
TodS, TR 3HE AR TEREOR STV, [
JEBI & 118.6~166.0mcg/g, F7z W I% 185. 1~
292.8meg/g & EEEICE#H e MEEI DL LT
DORFEELI ) e, LLEOR RN DM S T 5E O
FBRIERBET E W e P BIRL v EEEY L » Tl
A LTB0, BFED O IR, Toflitsled
BoZEN L, B, TEOEE L NELE T O
D&Y, EEEORFEE NS Z LT b, L
VR BIE ORI IR O WA B T IEM BB A R Lz
EDMRE L B 3D, FEETENEBEE O JISE 23 AT Rk
B, OWTERIRC R A TW S R e v DEEBOR
TBERIBFND EIn DRI REERY E 2, FBEIIRFG
LRSI TGN AT & DA O\ T, SEBIE
Ain <, BEEE), S47 8% L E PR
MIA 3 = Tedolen o oAy, FERIIEIE IR
BTl & LI RPGRICHA LA
IsBEMP R L.

KRR, & QRIS VIR TH B 2
EIE L BB R, B L E Y OEMERIRED
BEE LCERERTEL, FRHBALE YO
B 2 2 BN TLEBEOMENDH D, HET
¥ Honvan 2B (1959)55, jnig (1967)56)
7%, SH 582 122 Tk 5 (1970)57 A3 Proginon
depot I DWTIRER (1959)59), EE (1967)5), i
g (1967)56) NEERIIM LA B 27> T\ %, £ 2T
HIRRTE & e ORE T H % A, Guon and
Gould (1955, 1956, 1957)5.6.7 I 7 , bR 52 i »°
b Uiz Zn% AR R EBIR L, ¥z o ER A
androgen, estrogen P& A7 CHLIMEE & R
T EERE L Zn® REHLTZ 0E I d
Millar & (1957)21), Rudzik and Riedel (1960)59),
HHE Byar B (1969)60 135 o bR IC & 1
LR A v OB DT, #f Gunn and Gould

=]

(1961)6D % T o b EEH IR DAL E Y DEET
DTG LTHD25, FHRIELT L —H LT\
L Bz R (1964)62) (XIEH T » M EbO. Img
PEHES L, 108 CEFNZEE Ao EEA Lt
WIS Zn® IR AEA L, 20 B Gl ER, EReRE
LA L, 300 TIIERCHE L CBREROE T2
Lo a4 Lz, 4 Gunn and Gould(1956)5
VIFREIC Eb 0.1meg~0.1mg XFAHKEL, 6H
Tik 1meg D& WY Zn® K KT 3¥At 0.5
meg, 1.5meg, O0.1mg Tk ZOREIL-Z &%
Ztz. #9616 1ZIEH T » MiSIiER L ® VR B
L1, HE, ERECHREERN 2 olol b2, B
N6 HEA S H ESED 1mg, 0.0lmg 5T
WS EAFDDER BB LR R LIS, 0.1mg
TIIHEIER Th o7 & #if5 LT\ 5. Millar &
(1957)20 i3 Eb 10meg, 4R 7 ARES TR RS
B Ulepd, Zo® ERERIELET, | oRE
BRI S WA DWE R A BRI EE LTS, &
o4 %o\ T 4, X-ray fluorescence ¥ % fifl>,
Mackenzie & (1963)27) 334k LT\ %A% Estradiol
AL TIE1H 12meg & 15meg &, 4EM D
BETA ZRSIPRO Zn EITRBEOE S L F L EE
VA LIRS BB LR R s 0, Al
RSRERC b P U CGRITHZE LR & - o &l
T %, RO THIZIROA & X OB RO EHEE
DA LT/ &2 b % &, estrogen 2 A R
IR B\ T BB R L 2 AR 4 I T BN i RERYZE (L
%> 34+ U Huggins and Sommer (1953)65) @
A ST,

T HiEBWRAT Y 3%, T 7 B Honvan
(diethyl-dihydroxystilbene-diphosphate), SH 582(17
—a-hydroxy-19-norprogesterone caproate), Proginon
depot (estradiol valerianate) %57 » 1, 4 RIZ
BEL, ToME, EWEBOBEHEEL 7 o F TIE
WL HELBEOEH Y, FTiof 22OV TRAEFIT
»%57 Honvan t SH 582 ##% 1, 0N, H
SESLOTREAIREE & HE Y 0 HENE © B8 & HET L
», Jy b Tk Honvan (1[@E 10mg, 10EFEH),
SH 582 (1M@E 100mg, & 1H, &4 @) BECEH
Rz g, SH 582 100mg ¥, Proginon depot (1
mE: 0.5mg, W1ME, 3F4E) HTEAOTEREES
ENEELRED L, @EREEALERENS B\
FUTe ¥ olEE 0 AR, WAERET IR A
GEORBEDITEAETSTORBRTEE O WP & &
7o, A4 =T Honvan, SH 582, Proginon depot -3
SCOEEFCHSIROBEGHERRAEL L, LOR
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BREERE AT EG L, £ 80Mlie
BEIHELUTETIEE LD L, & QHEBRA O
7Dt Proginon depot Z£Cik 1.0mg (1 BE, B8

1, Fr4mE, BUTREER B TEiiR o %, 2.5
mg FHTEZICERLAM YD, 5.0mg FETEISEN
F COFENEHNED L, Proginon depot D&#FEE
DA R RITTREOLN D) TR OE(LE T
S TEPNTHDE LR B 2T & THoT.

LEDz &2 SH 582 o iz lef ixdic
& % Honvan & Proginon depot @ {38 % Hi>2 1
Dy, BHACRLTO—FHEBUL TS Z ERMEEE
iz,

O¥e FOBRECH B, Honvan %5 158EH
500mg, A2, 3@EA 250mg #{EHLUTHEHN,
Bl LIS OB BEOEII et o, L
LIRS b oA E CRREATHR X v BREOHD 2
Zbitz. i SHE82 % 1[H 300mg, 8 1M, =t
5 B L LB G O B CIL AR I AT
TEFID A B & WA H 4, BIERIES, RAEST1
FIPNEA, 3FANy LA Lk, FhpEsy b ol
BT A0 & D EADIKEE Lich, TNTREDE
LW R 37, Ik e MBI W TSR LT
Witwd, EMEAEETIUTEER O RN HE
%2, TO3FEDHRLEVEETITFRLE S & WD
EETALDEES T B, Lekovic and Stern
(1961)66) 117 » Mz Honvan %851, Biwhgod
SNETREMEEIN Ule & LT, BTSRRI SR & 2
DIAEVSFREL I KFLELTB ER T 5
7, BELIFEREPRLS>TWS,

FBh T IR, androgen, gonadotropin, ACTH
57 & ORI RIS TREIIZEZ TR T /s »
A, BELTT » FRIMBEEEC ST S Zn® BT
OETE LTHROBEND . TiobbES, TE
R TlL Zn® OERLEA T 5 1560, androgen
BE TUEBREEY COERUT BT 505, LB R
7y PTHI L - THEAD LY, BAZEHOKROOOD
HREE (e F ORI IROB RN H7-5) T Zn®
EENRECET L, androgen 5 CLAETE - L
BB, B CTHISIT S BNC Zn® D EIAE
WEENDD Z ENRE IR T 56D, %z gonado-
tropin {IKWET » P TIX LRI, KET » b
TRAETHBHD. ACTH 55D TIL5 » PR
B Zo% EEULEINT 55, FEHEERIES T
B E S EREE CTH BB KA steroid EAD—
BT T DHRERFEELTVD. 202 &
(1, ERRmOTEERG T Zn® BIRAES TS C

EELMET A I OELD. TS LAFIZERE
el R Vi EOFEA Y, ToO—IHTESE
BEOEHTERINS HEELLNS.

Prout % (1957)68) 4 2 ICHIVIREZER L, £ %
BT Sz BV O TS B RSV BT ST AR OB S LT s D
estradiol TWHEBDORA & L bz HNPEE »METT5
SERERBELCNS., OFEALE VICEKET
3 EE 2 DR BSEISIIRIERE, B RO RIS RS
BEZIEEDOCH EMHELH DT C, ZHILER
DOWMENRD D, TindbBIEAZEY LTk Mawson and
Fischer (1952)® 7' & T 268~1806 meg/g,
EHE 772 meg/g DEEXWE L, HHOOBIIELET
5 IR OB S EERMR LT 5 LY, Ff
JIH1961)60 (XA RS RYC Btk & BRRER i T, FtR
BE TR T 430~1350 mcg/g, “FIH{H 887.4mcg/
g, MHEFET 260~471mcg/g, FI9H 390meg/g,
Schrodt & (1964)29) (3 F R B4 » F5 2300meg/
g, Gyorkey & (196717 (ZIBEE4 D SEH5 760mceg
/g, BIE (1966)3%) i} EIEEEN Y Bk T 167~
2351.9meg/g, FIEE 774. 1meg/g, FEHEASM T
136~318. Tmcg/g, FIHfE 232.4meg/g T, EFH
676.5mcg/g, Gonick 5 (1969)18) |FEEEEND
60% AT stroma % &ied T 531.7meg/g, Fhlh
EDL DT 273.7meg/g Hx bk LV OEOERITD
D, FRBMROECHA L TEH LTV S50
LEFEI DB EE oo T 5.

O E RIS Tt Mawson and Fischer (1952)3)
PRWBHICHREERELD 65~399 meg/g, 5 190
meg/g, Hoare & (1956)69 A KALE 18 @ CizipE
B h 65~915 meg/g, ¥ 273meg/g T, stilbestrol
MBFITIL 140~481 meg/g, P 229 meg/g. B
JII (1961064 1% 4 B CEIGREEY Y 170~410meg/ g,
¥y 254meg/g, Schrodt B (1964)29 |TRMEHC
WRERY D 80~550meg/g, EI 200 meg/g,
Gyorkey B (196710 1% WEEY D 46 meg/g, i
M (1966)3% I3 BB D 90~495.7meg/g, P
¥ 175.8 mcg/g, Gonick & (1969)18) (e M By
DS 272.9meg/g EAx LWENDH D, IFHETHAH
Fhb EENEERILEA LT %, Boddy & (1970)70
S Zn® OLFIFHE L RISIRORNE, SH
PEEDREEER T/ CES Zn%® OER A HISIIRE DR
REGERE & R = VRIS T 5 B H R T {FAS
HOELTHETAZ X8I LT3, Lo
Hoare & o4 CRIZIEIE DKL -SRI E A stilbest-
rol T Y {EfE& 7o TS DITTHEEEDETE &
ZOFREEARE CBRE) (3T LA Lisy
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WENRD D, KITHLEE (1937)70, 221, (1949)72,

Z (1955)7) Baie + ORI OIES, EREE
DOHGEAE L, RUEEE X 0 ENEEROE S 2SI
BEENARTH Y, FIEL VAR, ERER Flex-
ner ) X HEHB VAR THEI L W B T L
7z. LA L Carruthers and Suntzeff (1945)74) %
methylcholanthrene 1= X » F&E Lz kB O RE LR
FECIEERIEREE XL VD LB EMEL, %
7z Hoch and Vallee (1952)75 ¥ B o Bk
DEGFIE LY LB EMELT W 5. 10
Rosoff and Spencer (1965)76) iz J AT & Cri i
% Zn® B R TR © L EEEBREL, B
DI D@ AL OB Zn® EBEAMETF L
TAWv%. Fio Szmigielski and Litwin (1964)77 (1.
BRI IR &3 Hodgkin 5 70 £ 3 & D7 IEHH O
b granulocytes W CTHEADEHIME T T 5 D& Lz,
ZDEME A DERNIHEL Db ELL L, EE
DOFSHEDR/MNIFE—CII V2 i X 5 Th 5. @j
WoREE, BBEOEE, FEREMOME, REI
ﬁ&fﬁ%gﬁﬁﬁ?é_&ﬂ%z%héﬁ@m@f
H5.

BB ORIMEETH v, BB LV
DL T IEFRIRC I LEE TH 5 0 i
Mawson and Fischer (1952)3 @ 3, FET 24,
TR D B & DVAETATIRRE, RESEATRE TR —
RCEBRNEZAEIEDTHHS. & = A T 1949
4, FART (XFEEREFM: D chelating agent T & %
oxine, dithizone % v ¥ 15 1L, *ABERELR
I R Uk, B2 BR58L L7 insulin it
W E IR TR Y, BEREOBT insulin 2 &1
ﬁ%@AﬁEﬁﬁ9bfbé’&&Smm@ﬁn%4

HHE L TR, BMAIZHES & chelating agent &
@%mqki D BAIIE D ZRINEER R D,
FAEDE A UCERIEN T Lic & H#i22 L T v
5. FRRCRISIIRIC X 5 Wgy o chelating agent o
TS RBOHRAEI 1 =T, Lo & (1960)20), Mack-
enzie b (1962)80), Rizkaller & (1962)82 1= I
D, v FTix Donald (1960)7 = X 0, % #- v
b it Mackenzie & (1963)8D 1= X Tl X T
%. Tisdt dithizone 52 05 5 b, 1 XDE

RSB LS 7 B & BN B AL
D, FOBRBIIRIZROESREC LG LTV 7‘\_/% Lﬁ
REQC A R BB 85 LIeplCli REEER, B

P & b ISR e b DR B B, F

insulin

EB I X ORI 265

A (i &) ORdiF LABRETER e ED
CERBLME ot L L zine-chelating agent
2 H b, Fizi¥ dithizone » oxine Tk %0
TS I 5 BRI T b DR D 10, 2T
Bifffla ks, ABEEC A RExE 2B T
oxine+dithizone DHFFHRELESD fe Ll EZH I Tk
D, MEOKMMEIN TS

EEGTSAEE I b O T OB A HEME MR, &
SBISZERDAIRT, FHIEFEIYRRED IR DIz d D —
BEE LTELCRIMER Y S - 1228, <k
B LY 3FEOHEEW X D RIS IRO SR
W Lic. Z O BHERIEE OEFh % 5% O AR
VIRFERIORFE E OB ROHEOER E LTHAT
DT XL, WECERFTHESEN HIE X SHE,
TR DB Z & T D EHELD.

¥ i

EEZy b, 4 XBI0e F OfEREMELR, B2,

IE# e PR L OB FAMHERZR ROV TRT
x%“%%ﬁﬁm XD EEERRERNE L, 7cHig,
BIMESOFEC R T 5P A v = v ST L p B

BRF L TOED T L S ERELE .

D IEET s MR OESBEIEER Y
TR RS 49. 1meg/g BB E L, DWW T glEe
FLEES, FEAES, 25, BER, EIRTSE,
DIETHEDID 27.3, 27.0, 21.2, 19.7, 15.3, 12.9
meg/g DfEATR L.

O EV RS D TSR I AR 2 C ik — i E B
hCRTE, EBAM 26.2meg/organ &/ﬁf’i?& %<,
DOV TERFEIER, BER, EEIE, RERO
JHTHRDE D 6.6, 2.3, 1.3, 0.9mecg/organ @ {H
TRL, ROWIWESREEOEE K L

2) IEWA FEEMEVERR R OGN EE B E R TR
B4 133.4meg/g EFEARGCE L, D\ CREIELE
8, [FIEEEE, EAOE TEORD 19.0, 16.6, 10.3
mcg/g DfEER L.

3 EFWTy POEN, BMERENL s 3 SAEMY
ET5B0MBEHEA AL e 35 (Honvan, SH 582,
Proginon depot) % & UHENIC KT % &%y 2 e,
PRSI 3D R L v ORI TR R » T
T HESRAEDBBELOED LB ) TH o7, HENE
i3 Honvan —CiXEMIAILAR T, SH 582 Tk
TIEFRTSZIR & 23T, #*# Proginon depot T2,
TIEERBICEAAEBROWA R, W olF 5 g
DGR ENT AL, WA AR T, ¥l
BLEFHETZEAETNTHEOR I E 1.
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4) E#HA > TLEBRCEN, FRNR Ty 554
EErET5EONBM ALY 3EEEE LN
T HEEY L. HREREEILASENC 3B
RE Y DT o T2 HEREIE DB
DEDLED TH oI, HEHEEL Honvan, SH582
CRIVAR, ZA, BIZEADOTNTCHEEORHDE &,
Proginon depot T} 5 BAF o T E TR
g, SFWCEH, THWEIENI b ot T T O
BlIr Rk WTEROR R R LIC.

5)  HERESZBEROTWENRER, Bz
=) v EU=EEs GAFD T XhicRENDE
BT HAHNEER C 33.6 meg/g L BEEEYT
Uiz B, FIERRISIIRERED DB TH
53, BIZATEID 16.4meg/g, FRHD 15. Tmeg
/g, EHD 10.6 meg/g DIETH 7.

6) FivIEEAEZERERD Honvan, SH 582 %
5 LB T 5 B8 25, BIREAchic. MR
& IEACERSNBE ORI ERNE A D R S E RS
notc.  JEERNS D WEAE Tl Honvan BFDEITH
BOWA % Bl

7) IE#v MBSO HERRE L BERE T 204.5
meg/g Thote. BIFNEHEAZBR KT 2 BEEAE
SNBEAYETHE © B C & 23, ERETE 9%
120.2meg/g EEBRBAY LT, BTER L0
B CUEBIME 0 DREFIDA 78.83meg/g & 2Tz D
DEEER LI b 0D, DEBIOTDIFEDELR
e ote. FRERe MERETEGBEIBER
T 266.3meg/g Thoto, BFMMEEBRHZICE T
R E D EFESNEBE LB TR, BTED) s o
BOHEL, ILREEHEHE LA TCEEXE
BRI T,

8) BFMEEREOBFEPHARE L IRPG LD
BEE TIXESRBE R GEC A UTE { 5 EFA
NED NPT EAAIRIL R 22 oo 1

ez dizh, ¥ihZHEELIEE: CBM2Bb >
T BRI R — BRI O BB TI U T, o EED
BRI L EEREDECE STLEB L DT E T,

ok, AFXOEF L 60 - 610 HAMBERH EABAIC
BOTHEELU,
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