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raiv-vEBEOI FELBLD
RIHAR DB IT DN T
Testis and Accessory Organs of Rat Treated with Clomiphene Citrate
THRKEEFDURBHERE (RE  THA—202)
=i g4 i
Akira IMATSU

Department of Urology, School of Medicine, Chiba University (Prof.: Goichi Momose)

FkE4HES » Mz Clomiphene citrate (LLF Cl cit.) % k& (250 7-1,000 y/day) EHiE#EL, O
DRI VRIS OBEEE Iz >WTHRF L, CL cit. OfEFIZ W TROMEFERE R .

1. FREAMBEENES » iz CL cit. 1,000 y/day X 30 days D5 THERT LT Kk 7 250 7/day/rat
G selective |2 Gonadotropin Z il L, #>>3 Spermatogenesis Z#ffi|3 5 &\ 5 R FERITE R0
S

. FRENEEEILE S » b+ 1 Cl cit. 1,0007/day % anti-androgenic action # H+ 5L DE Ex bhie

M. £S5 o FTik CL cit. X androgenic action #7545 LD L #% b1 exogenous androgen &
HERBEE TR T LD LB ORI

b4
2-[p- (2-chloro-1,2-diphenylvinyl) phenoxy ltri-

FLC®HIz
Clomiphene citrate (74 Clomid, LAF Cl cit.)

ethylamine dihydrogen citrate

VR 7 BEIRFA REA & LR ARSI Y TBRIC IR < B s
EIERActEn T b, XBFAERECH L THIEHE %N Fw b o:5,750mg/kg body weight
v ICSH o¥ghn, &ML Szt rmoh <Y A :1,700mg/kg body weight
D, LRI ERMICHET Y MoREEREFZ1TH & TN
Gonadotropin £ & B REgICIZIEE2IMHEI L, &R HEBKT, A4 ) —ciod QR
HREEELZ ET L3 T 52, REEFIZ L
TR LR EALE R B T v Mg CL cit. ZKER ) EBREWY
BIEBEL, ZOB0EA, FitEEOREEIC OV TR Wistar BT v b, SEHIAIE200g.
Nz, FWBEOERICOVTETFOMAEBIOTR i) #EE
Ez Ty MERETICEH L, #EHENE CL cit. ©
EERR R U SR Tk H R % 37°C 1ERE - CiES A ZKEEK0.2ml (2250
i) Clomiphene citrate 7, 1,000y 2&FT28ME L. CL cit. O#&EIX
(b5t LFEEREICE A FT272. {B L Testosterone (Enarmon
Cl depot) 1238 1 [0] 5 mg/rat % TS THES L
(CsHi)» NCH: CH:0—¢___p—C= ‘c—@ >—CaHiOr e.
‘ T iv) SEERAER

O FER T
a) AEpLE SRR

(C26H2sONCI CgHsOr) b) CL cit. 250y/day #5-8%




2 (186)

c¢) CL cit. 1,0007/day 5B
EBRI
a) Castration #f
b) Castration+Cl. cit. 1,0007/day #5-Ef
c) Castration+Testosterone # 57
d) Castration+ClL cit. 1,0007/day + Testos-
terone 5
v) EERERORE
KBRITIE, EBRBIME4 P E, 88 H, 15HH, 31
HHIZ, RO T 1EME, 2:8ME, 3BEHEBIC
K2 v 77— (3.5%3K 7 v 5 — LEHHE 1 ml/100
g 7 v MEE) OEMENEEIC TREEL, i, Fis
B RSTERR, TIEMAZHIH L, EHiz Torsionbalance
IZTHE Lz,
vi) A O ER
HSERRER, Fhb0—% H5Iz Cleland
BEEBEOIC L CEE, =% 2 —VRFiA, <57
4 v, EX5p OEAZERML, Hx-Eosin,PAS-
Hx BERERTV, BRO—FTRERNEZELI
—20°C THifEL, MBILFAREOBE 10, OB
TEUIT & B, Wattenberg (RIZ¥EL, 37°C 3-Jps
T EH L 2 B incubate L, 3 S-ol-Dehydro-
genese (PAF 3 8-0ol-DHG) JEMEDRMRFZIZ V7=,

ERER

FER 1

a)  JEJLE SRR

1) RHE : ERIMG AR E236g, DBEEIZ
W fti) 8 H H245g (3 %#4hn), 15A H
253g (7 %¥4hn), 31H H270g (14% D4
LTz,

i) SEIUEAL - FEEREAMA F 1. 2362 LA HRS
TAHNR, ThE{KHEI0g H¥Y TR L, H
ERED IR THDER L.

i)  BOSZARE R - SEERBARA H0.2616g (110.8mg/
100g Body Weight: LI B. Wt.) Lifge
Jin% fEir31A H0.3687g (136.6mg/100g B.
Wt.) OFHfEERLE.

iv) RERREEIL : JBRBHAA H E150.8220g (348.3
mg/100g B. Wt.), DMEEB Iz #inL, 138
H0.9842g (401.7mg/100g B. Wt.) 31HH
1.4302g (529.7mg/100g B. Wt.) &L 7-.

v) FERER : KRB A F150.0053g (2.2
mg/100g B. Wt.), DIg#its L, 315 H0.0075
g (2.8mg/100g B. Wt.) 2R 1L7-.

772 BEHOZ Yy PEARVRIMBOEEILOWT

AREREE 156 % 3 &

Clomiphene citrate 250 y/day Group
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CLOMIPHENE TREATMENT-DAYS
F 1

100g FELERTHD L, BALME ZOEEITH
MERTZ L fFEo7z.
b) CL cit. 2507/day %58 (K1)
1) {KE : 8 HHE192g & EBRBIA H B {ATE190
g &V 1%D#Eh, 15H H23%, 310 H35%
DEINE R Uiz,

i) =& : 4 HH583.3mg/100g B. Wt., 8
H H596.6mg/100g B. Wt. & Hijn& ;3 L7z
73150 H, 310 B Tix #h%h476.8mg/100
g B. Wt., 481.1mg/100g B. Wt. L |3i¥%}
BRI EZ R L7z,

i) BZIRER : RERAZBELTHBL TED
Y, 15H H THAEDE8%IZRA L, 31HH T
X D69%IZ L Ex o7z,

iv) FEBEIRER : L) @FERAZECCHESY
TEbY 8 HH THEBD6SY%, LI/
&R, 31HH THBOT4%IZE Ko
T

v) TEKRER: SHHUMGELERCEHL
Hm%RL, 15H H4.0mg/100g B. Wt., 31
H H3.8mg/100g B. Wt. & #hZh H X
Y 60%, 36% DEIINZ R LTz,

c) Cl cit. 1,0007/day #58 (F2)
) fRE: WHETRL, 31HHI17% DM TH-
7E.
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CLOMIPHENE TREATMENT-DAYS
[ 2

i) #AER: 4HH, 8AB&HWMETRL, 8
H H T605.0mg/100g B. Wt. & ;R L 7245,
DI#E: L, 31H H T490.6mg/100g B. Wt.
ERLED, WIh bR EE EEboTi.

i) RiSZERER - E B 2R L, 15H H80.3
mg/100g B. Wt. (%}HD65%), 31H H52.6
mg/100g B. Wt. (%t D38%) &"L7z.

iv) FEREIREER : BISZARIEE & RIS )
%7 L, 158 H178.4mg/100g B. Wt., 31H H
154.8mg/100g B.Wt. & #* h%ﬂxﬂ@mo,o,
29%ick E¥Eo.

v) THEMAER: 4 AH0.0069g (3.1mg/100g B’
Wt.), 15H H0.0076g (3.3mg/100g B. Wt.)
31H H0.0084g (3.5mg/100g B. Wt.) &
HMEECHTHLEMER LK.

Cl. cit. »2507 ¥ehHEE 1,000 BrE#EL & kT 5
L, WFEIIT £ parameter E FEED HIE 7L 7243
1,000y $E#E2% CL cit. 5 OFEL FHEIORL TV
BLEx b, §EoTL,0007 FLEEIZ ST HERS
IRt L7e.

SRR O SRR G R T v b O kG E &
L, ZORIIERAERSCIIBRIEREL, RORAREN
2L, HiBaoExE <L, folding ZHEVALNT, &
fa i FW—DOWREE R Lz,

Cl cit. 1,000y #ERETIE, 7O ZIMMERIT E5
DEFIBEW T, FEEER, FECMLELEED T

H

I (187) 3

MBEE L A—Thsz iRl (BEE 14, 1), L
M LF ORIERITRICEE L 8 HHA13%, 15HE 7%
OEINERL, TAERIE O TR L, NED
A, NAROEEICLsbDLELZ bR

Cl. cit. 1,0007 #5580 BiSCARFLRRE: 13 5 BRMm%
WBEEDL DR, ZoOE RETS HBETTEEXDL
n, FOEBEAHRHAREERELAS Y, EELE
ERNFA—REE RS, —HOLOREREEL
F O S RFALE k2 LT b, XRVE I TR
PEML T3 (BHE 24, 24i). ZOfmMIXERDH %
FERBE-THREDZ L&k

FEREIC 2T, folding 13RS TAH LY, %
DOELIELSRET 2 EANR Roh (EE3), B
LEEE, EBRNARERDICEST, NERETETS
LY, EHEEMIIHEREINDZ LR ENT.

Cl. cit. 1,000y #58 @ 2IH[E Leydig HIfgD 3
5-0l-DHG &EMEE# 5 &, SRR TIZ g TR
vy, Clocit. #5413, 238, 3Bk e
Eh, ZTHHORICEE RO ol (BHE4-, 4-i,
4-iii, 4-iv),

Mzoz kix Cl cit. 250y #EEFHTL 3B sz
Fz30H R Cl cit. 1,000y #5%30FMHEBE LT >
F DG TR L & FRORAaELZ L, EER
[EAo7z. HIBZILHE Leydig #ao 3 5-0l-DHG {F
M CL cit. BBEINTVSRBICAETS bDLEX
bz,

2311

FEER T Iz BT, CL cit. IZEEAE T v F ORI
ERL, ThoeEHEE®EDZLISRENZ. £ZTH
Mz x T 5 Cl ocit. DEEERZ BT 23 A%ERT
T oT.

a) Castration #f

1) fRE : FEBRFAMAE LD 8 HE T47%, 238/
H T58%, 22H H72% & EH & R L.
i) PiSCIgiEA - 2B ih H0.1469g (90.1mg/
100g B. Wt.) T %73, 8 HHO0.0409g (17.0
mg/100g B. Wt.), 22H H120.0320g (11.4
mg/100g B. Wt.) LEHHL B % RT3,
8 A B LA ITEH Tk i\,
i) FERREE - EBRBAAA H0.5355g (328.5mg/
100g B. Wt.), 8 A H0.1877g (78.2mg/100
g B.Wt.), 220 H0.1395g (49.8mg/100g B.

Wt.) &2 B+ 50 fiscigE & L R
Iz D LERNCED BB L <, DR IEHR

THZ LRI NI
iv) TEMFER : FEEBRELAH0.0054g (3.3mg/100



4 (188) s m 3

g B. Wt.), 22H H0.0107g (3.8mg/100g B.
Wt.) Lmlre.
b) Castration+Cl. cit. 1,0005/day

i) {&E : Castration 7% 2 [ H58%, 3iEH
72% DRMNZE R Licnicxt L, Z2h 28 9 %,
8% DMz L L o7z,

i) BSZARE AL : Castration BEZ < B, A
THEELERTLMERLZ. IS Ca-
stration F£AS 23 E0.0407g (15.8mg/100g
B. Wt.), , 33 H0.0320g (11.4mg/100g
B. Wt.) 78 L7, &R TiX T £ h0.0512
g (24.6mg/100g B.Wt.) 0.0428g (20.9mg/
100g B. Wt.) #mR L7z,

i) FEPERRE AL - piSAREEA & Hfi}%@ﬁﬁﬁwm
Bi7z. Bt Castration A 23 EO0.1769
2 (68.6mg/100g B.Wt.), 3 H0.1395g(49.8
mg/100g B. Wt.) TH Bz %L, AT
Zh #F 10.1959g (94.2mg/100g B. Wt.),
0.1667g (81.3mg/100g B. Wt.) &#;RL7z.

iv) THmAER : EXERICHTREDZ R L
23HE0.0084g (4.0mg/100g B. Wt). & %t
BEFEHIZ EE b2/, 3HEHE TiX0.0069
g (3.4mg/100g B. Wt.) L P& RLTZ.

¢) Castration+ Testosterone 5 mg/week 55

D fhE: SEBITRNTa) HRT2%OHIINE R
T O ® L ABFETHE25% D #hc & £ o
Its

i) AISZARER - 3EBICMTa) #2311, 4mg/
100g B. Wt. TH 5 1T %L AFET1E295.5
mg/100g B. Wt. & fEMLEREDIEIT 2 5% R
L, RiZig® Testosterone 12 %03 5D
PO ND.

i) ¥EERREE - a) B 3318 H49.8mg/100g B.
Wt. ThHITkL, 581.9mg/100g B. Wt.
ERL, BEEAEHLRC L AVICHER S
iz,

iv) THERER: 3BT a) $#4'3.8mg/100g
B. Wt. ZRFTIe%L, A&EETIE3.1mg/100
g B. Wt. LD ERLT

Testosterone * LT Enarmone depot 5 mg/week %
B33 LTk D, (REK O HERR F 5L 2 MR ALE STHE
B SR ERIBRIRABICHER I 7225, RiNZRRERER 2 f%
ENLTz,

d) Castration+Cl. cit. 1,000/day+ Testosterone

5 mg/week #hEE
3A AT, TEMX0.0059¢ (2.8mg/100g B.

72 vBEEREDT v FRILRUREROEEIZ VT EN i

15 % 3 &

Wt.) & Castration BT { BRERA LD ER LD,
BISZAR, WEBRERIC 2V T ) HE kb o
7. c) BEENFNFNO0.7334g(295.5mg/100g B. Wt.),
1.4490g (581.9mg/100g B. Wt.) Th 2icktL, 0.6953
g (334.3mg/100g B. Wt.), 1.4451g (694.8mg/100g
B. Wt.) &7/RL7.

a) ORI LHE SN IR, FB%1EZLT
ZEE2ICAKM Androgen RZIREER 21, RIS
3 OFEHFELREICET S L0 L Bbivic, MBRRFERIC
%E“ét%%&ifﬁ“?ﬁl W, 238, 3EORNCHEE B R

. o THEH IER Ok E Z OB OXRE Lz,

a) BEORETENR L, © OWIETER s EE LR
JEL, BEEEVNS CEMLTE Y, BT TR
EABRIE 750, FEICRHELTRL, 2o kRoRa b8k
z DELERL, EHEVPEATHS (FHES51). b) B
DEBH% CL cit, Z 3RS L b0 Tid, Kk
iZa) Bzl bRNFERZLUVDBEEL, BB TR
i3} i%( FHBEL T30, &FMic/hEL, Xa) #

BT B TR TVE OFHENLIZ D 200 (B 5-i).
¢ E}%@i:ﬁ‘ﬁé Testosterone % 1 [7] 3 [F44H- L7z 4, D
TIEZE OFFERIT NE LS, EEREES mEk:
RL, BIEOBHELEZhERETEA Y. AR TR
BREEIIEIRE L, MR L, RO HAER %S L
VL L LRPEICIZE R ES D b, B rixd
7V (BEb5-i). dEEDEEME CL cit. 1,0007/day X
3 weeks+Testosterone 5 mg/week X 3 weeks & fj. L
EbOTIE, #OREERTc) B REAETRL, A
SRRTE ) L BRMEOEER DL, BRBIEK
ELFE D, = O ERITFERICIEE UHREEm 25 5m vy
(5E5-iv).

TFLED

(A) EERRBGET v M Cl cit. & KEEHRE
L (ERT)

1) REEREBRIFP T 525, 250; BHHE0KE
1,000y BeHHEL Y £ 3.

i) ShEsE e Exby, FC ool #EE
OENAH L2, KRS R B RE T BV 1A
HliZsae bhis oz, Cl cit. #4541 3 g-ol-DHG
EHEE TR R L.

i) WiAZAgR, R EREITRED L, Fricl,0007 $5-
HTEDLL, ZOMBRBLERE R L.

iv) TEMAERT BINE i

(B) W7 v b & ES (LT Cast.) L, Thiz Cl

cit. (LLF Cast.+Cl. cit.), Testosterone (LLF Cast.
+T.) RO WELER (BAF Cast.+Cl. cit.+T.) L7z



B4 7T HA1H 5

B (EBRID

) RERINE (Cast.) THRILAEL, (Cast.+CL
cit.) TED hEpol. HILEEXHT v b EEk
25 b DX ol

i) FISEMREEE (Cast.+CL cit+T.) 25 B&KkDHY
mERL, (Cast) g b/h&rol. Cast.+CL+
cit.) 1% (Cast.) D24 % RU T HMESMIC
(Cast.), (Cast.+Cl. cit.) 3kizc W7 gz =%
ZLIERICTH B, (Cast.+Cl cit.) TIRFEED
BEfplab e <, (Cast.+T.) TEHIKE LIS
G7#E D (Cast.+Cl cit.+T.) TIXEETHO.

i) EEREmREREE (Cast) 2 b /& £ (Cast.+
Cl cit.+T.) 2BEbARE<L, (Cast.+CL cit) &
(Cast.) ®63%34Hn, (Cast.+Cl. cit.+T.) & (Ca-
st.+T.) DFI20% OEINE = L7z,

iv) TEMAKEEDL (Cast.) ThbKAEL, (Cast.+
ClL cit.+T.) THb/h&Eho7z. (Cast.+Cl. cit.)
1T (Cast.+T.) Ly k&Edhoi.

z

EBRI, DEZBUTHEERFDE LTy PRV
3o 7z. Holtkamp %%, Nelson %7, Bradin € (Iak
£, FURIRMERE, FIERRAE, FERERICH LT CL dit.
FMOLEERE RSBV EERELTVS, 2Dz
P HAREROMERGRICHVCE, MbRIHEERZ
EMCBICEERMEZ LS L 2R LI,

Karla and Prasad® D% 5« s TOHiEIC Xhid,
Cl. cit. 250y O $rE1%, EIRAJIZ Gonadotropin Z i
BIL, 24 Leydig fflE inactive & 729,
togenesis {3 primary spermatocyte DERETIHI S,
RO %A L, 491+ 118mg (A E86g) # 216+ 18mg
(fRET74g) 1TERP &+, ORISR L ERRRD &
EtTivy. Lpdic ABicovwTOHEE 2oL
Bardin %£©(% Cl. cit. (X pituitary-Leydig cell axis
ZHIE L, M ICSH s+, £D2~6 RIS
1% Testosterone level % EijiE w5735, Hypopituitarism
R4MEE D Androgen L EhizboTik ICSH Kk
18 Testosterone level 12fif 5 D % Hx 7o b s
LTv 5%, X Heller %7350~400mg @ Cl. cit. -
BT AL L, 03V pituitary-gonadal axis Z i
WTasz bz Xy, #&EE, RLEREIC ERERICRES
Gonadotropin F (% Testosterone level % S EH7%
»3, 50mg/day 70 DR TIXFEFERO #nx, FHE
(100mg ~200mg/day) TixF5 T-HUTHImEE 2 & 0,
% (200mg/day PAL) Tk FHAEBAOEEIL, Z
i EREE 1z X % Spermatogonial level ~® Hilif &

Sperma-

I (189) 5

KEHEC X 5 spermatid ~ direct damaging action
LB bDTHBEZ EERLI
AERIIRET v S EHCTIEC 328 1,000 (KO
250y Th) FHIZE>ThH Leydig #ifi@id inactive &
53, o3 8-ol-DHG &L L Y # %, Gonado-
tropin 1Z3MEI &, A2 Testosterone level % f&
FLTwAEWH DL HEFE &5 25\, Bl Bardin

&6, Heller ZPD ABORKEIZ bR LDLEE
z 5.

Iz Roy &®ic k% & Cl cit. 135 v b TRAEKTT
w~ 0 radioactive Estradiol @ uptake % ¥l 3% &
Bt anti-estrogenic 7{Ef &> &\, CL
cit. 1XZ @ anti-estrogenic function {2 X -2 T ICSH
(LH) faio trigger 725 bDOTH D & HEL T
%. HI% Cl cit. 1% Hypothalamus X !X FIEMERIZED
LH (ICSH) Jii & BERDH % receptor & RILAJIZHS
AL,
OIS EEZ T 5 LD TH S L OEHMELT .

HEOERI L 2 OEHICLIE, CL cit. 05
Y >, hypothalamo-pituitary & ?® Androgenreceptor
2% block &M iz7zw, ICSH 4w L, 23 Ley-
dig #a" 3 5-ol-DHG #EM:D TR %, S < iF An-
drogen WG HEMLIZTHA I 23, HIHKICHT S re-
ceptor ™ block & [IEEIC Androgen O ERJEZT &
ZEIMEE Androgen receptor % % block iz,
B R O, FiEe ORI ERE e EB L
B2, HHELERSLT » b T CL cit. (35H250
#~1,0007/rat) 1% anti-androgenic 2 {EfZHFT 2L D
LEZ BN NHEBRT TR LRI SZELERD
Kinole DI, T v b (FHfkE200g) ~D CL
cit. 2507 B\ iX1,000y 51 Heller 7 O AR TO:
Wbz 52 v v 9 intermediate dosage IZ
YT 2L bE2 bR, Leydig HIBEREMALO BT, 5
LT ALAIEE Androgen BB TV 5% CL
cit. MEFH, androgen-receptor ~ @ block {EH FKiE
Ko TEAEVPE BRSNS,

FERIICHOWT, 3B CHEHEZLELTAZ L, Hi
STRR, CRSBERRARIC RBEE I R bR, TR
CL cit. 245+ 3 L, i, EREROERIDELE
%. XFEB% Testosterone DHEFE G LIzb DXV b,
iz CL cit. 2FH L2 L E0HD, IS, Rk
BEEEkCkE VLR EN, FICEAHOTENRT
B L 3 F OFE AL Castration HETROLKE S,
Testosterone & Cl. cit. fiEBETHRL /NELL>T
BN TERED, ZDZEiE Androgen #hlz X
5T RABECERT, HEHKRUZHIZMHES Leydig Kk,

Y

SR

Zh 5 receptor ~® Estrogen (or Androgen)



6 (190)

DR TBER T v FDAR 5N, Androgen #5
P OEFRIMEBROIERICE b D L FRIRHSE, o
ClL cit. EITLY, £HF o | ORIMEREZERS v |
DENELD S EROLETHEMS ¥ Z Lk CL cit. 28
KL v 5 AEME Androgen KT X 1 KANKEETIX
weak androgen & LT ERT 5 & fERHERAFIRTH
5. ZD CL cit. DGO NFBEEIC X520
FRICAB 2 ZHIfE A, AL C3RaE S » b
RUEH Ty POTLECRD M TV L Th 5.
#

1) FREAESEALE J v b IZ Clomiphene citrate 1,000
r/day X 30days DEHITHA TR ZE b TV Ik
250y /day/rat T selective = Gonadotropin # i
L, X Spermatogenesis % ¥ 2 1 7r 5813 5
bivisinotz,

) FBMERALE 5 b Tk Clomiphene citrate
1,0007/day (% anti-androgenic action #3425 %
D& Bbhi.

iii) EZHMET » L Tid Clomiphene citrate {E an-
drogenic action #3454 @k £1 oh exoge-
nous androgen LAAFEMHE FT LOL Ex bR
7.

(MAR D BT H14E B A FIEE S8 A% 0554
BT H AR S B ST RE L)

DIz, BEE, R -2, o
BEGEN A IS BB Ty & W 72 AL S, LA R A i
WA R 2B TRICES T 5.

2 £ X B

1) Raymond, C. M. and Robert, J. T.: Fertil

& Steril Vol. 17 : 94, 1966.

Kalra, S. P. and Prasad, M. R. N.: Endocr

81(4-6) : 965, 1967.

3) Mavis, J. R. and Carl G. Heller: Fertil &
Steril Vol. 17, No. 2, 177, 1966.

4) Holtkamp, D. E., L.G., Greslin, C.A. Root,

e
et

772V EREROT y PEAKRURIMEOREREIZ ST

AARERGE 156 % 3 &

and L. J. Lerner, :
105 : 197, 1960.

5) Nelson, W. O. and D. J. Patanelli, : Fed.
Proc. 21 : 437, 1962.

6) Bardin, G. Heller, Mavis J. Rowley, and
Gary V. Heller J. Clin Endocr 27 : 1558,
1967.

7) Carl G. Heller, Mavis J. Rowley, and Gary
V. Heller J. Clin Endocr 29 : 638, 1969.

8) Roy, S., R. B. Greenblatt, V. B. Mahesh,
and E. C. Jungck, : Fertil & Steril 14 :
575, 1963.

9) tEERfEW, HHEEME, BAF—: FrEoL
BRI, #14, 11H, 33(901), 1966.

10) Roy, S., V. B. Mahesh, and R. B. Greenbl-
att, :  Acta Endocr 47 : 657, 1964.

Proc Soc Exp Biol Med

Testis and Accessory Organs of Rat
Treated with Clomiphene Citrate

Akira Imatsu

Department of Urology, School of Medicine,
Chiba University (Prof. : Goichi Momose)

The mature male rats were treated with Clomi-
phene citrate 250 7 and 1,000 y/day, injected sub-
cutaneously, for a long period. The changes of
testis and sexual accessory organs of rats were
studied and the effects of Clomiphene citrate on
these organs were presumed as following ;

1. The administration of Clomiphene citrate
1,000 y/day for a long period to the intact mature
male rats did not produce results as previously
reported that the aministration of Clomiphene
citrate 250 y/day/rat selectively inhibited Gonado-
tropin and Spermatogenesis.

II. By the administration of Clomiphene cit-
rate 1,000 y/day to the intact mature male rats,
the author considered Clomiphene citrate to have
an anti-androgenic action.

III.  The administration of Clomiphene citrate
to the castrated mature male rats was considered
to have accumulative effect with administered
exogenous androgen.
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Z#H 1-i CL cit. 1,000y/day X 14days X 1,000
PAS-Hx . PAS-Hx

53 3 Cl cit. 1,0007/day X 14daysx 100 Hx-Eosin
PN LRz folding <, R¥ALL,
B3 ARy TAR




ARESHE 15 % 3 5

i 5

EE 4-1 Intact X400 HH 4+ Cl cit. 1,0007/day X1 week X400

3 3-0l-DHG &KV, Jefathid{fv. 3 3-ol.DHG iE#EixjoiE L, a0k &rd.

5 H 4-iii  Cl. cit. 1,000y/day X 2 weeks X400 HH 4-iv ClL cit. 1,000y/day X 3 weeks X400

3 3-ol-DHG ifidiiiE & m L, Pattlde. 3 B-ol-DHG {1 ik 4-11, 4-iii L R0 i %

AL, TogfAEEE-.

5 # 5-1 Castration 3 weeks X100 Hx-Eosin 3 5-i1 Castration+Cl. cit. 1,0007/day
X 3 weeks X100 Hx-Eosin



W 45 £ 7 H 1 H &

5 ¥ 5-iii Castration+Testosterone 5 mg/
week X 3 weeks X100 Hx-Eosin

HH 5-iv Castration+Cl. cit. 1,000y/day X
3 weeks-+Testosterone 5 mg/week
X 3 weeks X100 Hx-Eosin
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Histological Studies of Rabbit Ovaries with Superovulation Treatment

WRRERNFEEER

a B

75 BB

Yoshiro ISHIJIMA

Department of Zootechnical Science, Tokyo University of Agriculture

BB R

i H

T R

-

Kazuo ISHIDA

Department of Animal Husbandry, Niigata University, Faculty of Agriculture

PMS /¥ XU PMS+estradiol #LER % fiti L7235 ROUIN 2 &Ry (PMS HH#% 0, 12, 24, 36, 48,
60, 72M5fH]) ICERERL T, BEIME icHftEIE (k) &SP B e R AT

FNEVUEEZEZ LT

IZLE LV HRWEERD b oz,

AT ORI B L Bt Bl 22 LR TE
M3 E72 b D THo7R, Do, BWHEIM, HEblias X UERERROFEDLE
I f DR b D & Hifn DFF S DRREBTE 2,
HEnie, mEDomE I L FmL, WHskx B U Mikska MBS bhi.

(&, PMS HIERNL L PMS+estradiol ALEEERIL L ORI TH AV 2 AT Z L ZRETH O

How Ipla
I b, LA

Zhbomigicidfiskizk s &2 bh 5k L

Zh b DHLERG:
FTo, FERE

nE, TOEROIEIVCFALIIIL TRV LEDTHS.

&

PMS s & HCG EHNC I o TlgIpE FHiE L
TeRBIIEZ NIRRT T 2 L, PRI LV IERIRRE
RMEREER S T o, Fh b OEIPEIIA O E |
BE5ZEE25H5090, 20T L, PRI OBNE 1
FRREHEEL 7o THEY, ZROITFEPHSERMAL &
9 EBZTOSEPEIIFFE D B 635 Lok X mpEE
f&é ik,—ﬁ,ﬂ%WLﬂ%%wﬁﬁﬁmﬁK@

ZvEb, ZOL S RIIROE{LR—FiZ o T
ék%%zgnfv5M>

ZDESIT, FIRICEEBRBRERA LR DX, S8
7L PRI A L E VK] (GTH) D@ afERic X - TIp
HOFE P B ShcBEbho—He BEZEIh S,
Ll s, ZhETE, GTH MEIAIIHIC & ok
IBFEEEZ TwEh V) AITonTid, Mk

i

CRHPEY BEERT VRV, &HF5991%, PMS &
HCG TR &hic gt~ v 2 DU & fHEkFRIc Big
L, PMS MEERIMEICEEZOERITILEATE
Y, Ishida 3 X% Sakuma®iX, PMS Wiz X->Ti
VRO % it U 7o S SRUPBLIC B B i i & ARk IR
Bl ZAh, ZhbRT_THKLLELLESLD
ThHEREL TS, xi, B, EXISiE, PMS
AUERSR TR O PEIRE AT O IRHL & AR AR AT L, IRk D
TRELCZ EEREL T 5.

AT, BHEIRALEIC X 5 5 RIPHE ORISR RO T
D—FEE LT, PMS THLHE L 7K RIFH & BRI B2
WRLT, ®BEIuL cmizhicBgslac
B, BHEO—ANEEPH, PIEE L T2cdicEY
TH 5 L4 Lz PMS+estradiol YLEEZRRIPHLIZ D\
TOHRIE R BIZ R 1772\, estradiol P8 ASRAERIC B2
EHEXTOZRE IR0 THRE L.
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Bfn 464 7 A 1 H

KEMHEBLUHE

HRR R B AR A EE O (£852.6~3.2kg) T,
JEABD < L H30R L. ETHfAE Licd HicLBRICH L
7o, REFEEF 7 —IINE L, Wik Lizn-oTam
ITieolz. EBROFER, SLEVUEOEFEIC LS
THEAE 2 RKIZ4F, —HICHELWIU © PMS (=
be . i) %5 HRM, $200IU % BTFEHL,
I ZFERED PMS LD F#HIZ0.1mg @ estra-
diol (F_FNEVRYY 7 — b, i) HAEEHE
Lic. FhoKd PMS EikiEgts OfE L, =
DHL2EEM B 272 E T, ZhEh 3 ~4HOKR
EFZRUCIVEORH 21777z,

FRIIIT AIRABIE BT I 7c ik, 72 BIT10% &k
W= ) RICEE, EwuA P AE L T15~20p O]
Filr a3l lTae b3y )y P
EE fv 7o 3, MmN JrinEk o Bk BELT,
Perls-Stieda®® D InE A Lz, Ik, SHLEIET
T, EYAEBEEARIC X 2B VTR0

fE O FEeHH —R (195) 11

% BR B f#

1. WHRKIBTR

PMS MLEFIE S X U8 PMS+estradiol ALEIIN %,
PMS HESEBREICERT L T RIRMBlISEZThok L
5, BLERLIGRT LS hli@EnE ohik.

PR DU ORI 2 HERIT, R1Iabhd X
20T, ARIC IS TRIEENRLR S o AR L L—iF
TiE72VH, PMS RTRICEV T TR B disg s
N B AR (E&L.5mm. BLE) 2SN %A 5 ) b,
1205 FHILARE, 2 ORI HINT AN o7, ¥72,
FTHOREHIZ $2.5mm DL EDOJERIIEA#HASh, &
USRS BB L 72O LT < Zo 1 bh
7o, ORI 5 mm KOOI b REEIEE
LTEY, ZOX5 e RIMaidEEREEL Tk,
ZDEh, PMS MBI, KNS E S & Rffas
PMS HH#TH? DEZ SN, b K & LEE
PN BT TIRAED, FEIIEIKD10~20%%
HH T, ZhBEDMEDKEES ~5mm OREO

# 1 JUBE O IRAETR

| PMS . BOm K oM % | M
OB R OEHKT W K| IR EERE i g #% + HHEL R
e 0 B 1) (mg) 1.5~2.5mm | 2.5mm~ | 89 fu ¥ | (%)
5 4 935.0 65 | 15.3 5.3 27.0 5.1
( 610~1160) | (0~21) | (3~24) | (0~15) | (22~31) .
- p 859.5 5 34.8 6.8 47.0 1.5
| (720~1268) | (2~16) | (26~44) | (0~13) | (41~62) -
858.8 | 6.3 23.0 7.5 36.8
2 4 (730~1020) | (1~16) | (7~39) | (1~14) | (2a~s50) | 17-0
[ 2026.3 15.0 36.5 38.3 89.8
PMS 4 | (970~4560) | (0~38) | (24~53) | (3~113) | (d2~167) | 167
- 5 1252.5 14.5 48.8 13.0 76.3 _
( 650~1690) |  (0~32) | (37~60) | (0~29) | (64~92) .
|
| 1426.7 13.3 30.7 167 |  60.7
60 3 | (1220~1670) | (6~26) | (14~49) | (7~24) | (27~09) | 220
w | g | ..1575.0 13.0 56.5 |  38.0 107.5 081
7| (1150~2000) | (3~13) | (52~61) L (25~51) | (89~116) | 12
2 | 4 | 1958 | 6.0 26.8 25.0 57.8 1.4
| (500~2060) | (1~14) | (13~48) | (13~60) | (27~97) -
o4 4 1 1560.0 14.8 42.5 180 | 75.3 | 19.6
| (1130~2100) | (9~18) | (25~53) | (0~31)  (57~102) | 19
- g % 922.5 53 | 368 12.3 54.3 o
AN il | | (680~1500)  (1~14) | (15~58) | (0~20) | (29~74)
1 48 | 4, 12800 13.3 66.3 5.0 84.8 5.9
( 800~1900) | (0~50) | (42~98) | ( 0~20) | (50~99) '
g | 1992.5 11.3 50.8 33.5 95.5 Sk
| (1340~2920) = (0~28) | (35~63) | (20~60) | (59~119) :
- 5 | 12900 | .0 57.5 29.5 92.0 5.4
© | (1200~1380) | (2~ 8) | (29~86) | (16~43) | (74~110)

() MiERE




12 (196) EHFIPIL RIS X B RSP YE O AL F AT 4 BAELE 15 % 3 &
£ 2 FROMBEHFTR
PMS | ﬁ‘m ¥ = ® 0w o m o 0 K

#®OBR K msgr| B E T3 7 | mED | & #%
oW1 g | B OBy oge | KBEIE B g | D80 | Ban

0 3 |4~#| + |+~ - e i

|12 3 | +~| A+ |~ |~ | A o~ -

- 3 R e I I e I e o et o B

PMS 36 2 + ot~ | - + + | =~+ -
48 2 + b | — e~ | o | |
60 2 ol | e | pomdh | sk | ek | b sheedp | e

72 1 -+ 4 - - + | # + -
12 3 | et | =t | 4 — | =~ |+~ |~ —~t
24 8 |l | dodh || et | b § et | o | — o
. 36 2 # + o~ - R e e e

PMS+ Estradiol 48 g il 2 " _ S 3 M N
60 3 I s et B B e B I It 1

| 72 1 | # + - + + + +

LOT, bIPIcHiAAeonsd b0 s, Mk
LTV bL0FE THEEL, IhEWMkang idimsd
Wroizad i bhizc., PMS ALHEIZ estradiol %
BHH Lic#ha, PMS MEEDAICL bR TR ERE
b EAEMIC o, Mgk, MEKIRIR S
EoHEGIEKER ol Elo, WO RO
3, PMS 4LE % 7-13 PMS+estradiol QUFE7Z T TikBE
IEHELZ L DIIA bRk,

2. HERERIRTR

PMS WU E (166) 3 & U° PMS+estradiol /L#
KR (144]) DIPHUIZ VT, PMS FEF T O EREE
BB Lo E IR L 2R 2ICRT LBV TH
5.

#£2THLIRE S IZ, AALEVUBFRREOIIRIE
R D KT O BE IS P B bhie, REIE
i, IR LR & b 7o\ BRI KAy
FED TR, ZOENT, FEHEORIMEE Lk
EOpRE, Ak & b0z e X OEERRm AR 2 i3
L7z, &biz, MECEEMOEZ LYWL O LEEDNY
ORRERENT. Fio, FRIEHIRL KL 72 TR E
HhTHY, Hiftomi e Bbh 200028 Ui LidEAE
nic. LT, ThEho RERc-owT Bz
5.

TERRIPRE - BRI ERIE PRI e L CHRIRE 2
LTw AT (K1), JMRBEE AR KETHS
2, TOHBEEEESE VRS LY. LPLEBDL, 1%
LAETRTOIRIcEES M. PMSEHRX E PMS
+estradiol FEHX & D Mizik, #OHIFEHEEDOEEZR
DB LR TERPDK. El, PMS FEHEORFR

Bz kb HEBEE O BV LA bR DT,
MR i@ e Boh a8 (K2) Him#Es
DR ORB Lz EPh S (K3) &R
Ehic. BERESICHLES D ZVIinE HifiED %
VIR L 2sER bz (4). il EIEI o YRk ik
BREEFELTRY, ITLERAREEHRSO TV
7, PPl £ROFRMEOBALR S S (F2). FRit
HROWEIT L KRN TEY, LB2T, SIS LE
HEThork., HliERMORE L L Bbh s IPuD 5
B, H M BREES O SRR I IRRERE RIS MR A3 Felm L, SEYeiR
KBV TEBAEFYEL Tz, 256IC, MEPIZES
EOFRMNEROEFEN BAEL TR b (K3).
B ISEBETH 2T, & IS, IIMATHHTIR RS
s (M5), HmigRE UL, IplalENic
FRILERASERE L CHEEL, EBELEARIIBVCTHEZEL
THfREhiz, 7, HioL iRz s bl BEG
DEFETFLALED LNT, SRRFRMEKRT O~E
Ju O T LUTHEETHZA ZOSMITA
SHHBR AR RS, SRR Ec bl TRD bhic
(5). 2Dk EMMBEOHE, HEficX>THELH
b, BELLTRTORCa b LAl
7955, PMS HEFK L PMS-+testradiol K & DFH
T, HEZO LAV IEA SR P2T

AL « SRR lE o LNz Ao THGER R LT
BB AERE R LTS mia (K6) T %
OHEIZE LY T, &ERZBEC TS pliclgsh
B E o, MEABHEYERNICERL T
7o, ThiX, PMS % ORI ORI L 725REOIPHE
2 g £ < R b7,



MEFn 45 427 H 1 H

EHEMM : TR Y H b 0T, F IR R
LREAHB TESICTRE SN, Hifl L7 ks Eic 8
gank (MW7), SSRGS E RTorEThs
(X8) E#pe#id PRESTVLIILRHESN
fo. WeMESkORE, FEFEMAE, Bk, migolEic
ZCEABED b, T o X5 EERFMZE PMS &
B L ESOIRIZEED bht (F2), BNE12
BEFOLO» LRI D, 0T innol.

nE, WTFRHORRICEBW TS, REIMoORMIC g
HUNES W IER L BURIIE 2GR bivie, T DOFEFEDR
BIXERIC Lo THS LR R o, FaAE s
EOMICIIZERERD LI ENTE LDk, £z, 0
BRI IR ERIPR R SO 1R IER Ic B s
yrah

S &z, UIRMEICRIT D Lk oV T BEL
7. FORBEOMEIZE2ICTRT LRI Th S,

PR « BRI DI O #ENE L DT, Ik
I EDZERED R, TFhOMEKTHER Y E
LT@ED N (F9). LaLids, MmEoEmic
S LTV BERI I U LIRS oS E 7T )
ORI (10). ZOFERIC EFSnTHD
NBBEOREIT, PMS HH#HBOBMOREIZ L $72>T
WEBITHE X 2 A ED bz,

% : FBCAH LTS ME L THML TV
P, & UT, BEELE O M I EEREE D FE ML A H AT
(411).

EHREER « IR SRS M O MLRER S L
FLiEEgshe (K10, [X12), Zhik mias ok
FRO~NE S v B HROSEISHEIKIC Lo TRAB S
LOLEEENS, Dz Lk, Skafksks e, &
{2, EMMBEOEBIZIE AL TV DI ENLHE
FF22 &R TES. ZOMIBIE 5402 PMS Hi#%4
DORFRIDBRIET 21T L7 2 TH L KA FMBED b
7o, T2, T EhIC, #BEaHREE S O EHEMILH
BB Tz Lagigtaniz (K9).

723, PMS+estradiol HHFRE @ JIHIC 3 v T,
estradiol DMKIGIZ L ICBDBZ LT TE D
7. ¥7z, PMS WS ORERGEIC &b 5 MEkisic
DWTh, I2& ) LEEkizH bl

z B

Cocol[TiERI8H B D F v FZ75~100B47 D antui-
trin-S * ETFERT 3L, 3HAVLS ARSI
FICHEB LR L2k Uiz, Z O, IR
ML EEALmBEAHET L5, BEICBWT, #
FRRIEDO— Mz le o TEIC X FKET B L

Fk FHEL-AE —K
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9. %7z, Tshida 3 X Sakuma®id PMS DB
& HCG EFHz Lo T i FRE L = KARDIIRIC L
BomBAHET 52 L 20N, ZOoMETXTHEE
b2 bhobDTHLZ L EREL TS,
KEBRICHE T, PMS %5\ 12 PMS+estradiol #
HEH LEZFROIE G TR L PEIIOT b Ty vy
LbOTHD., ZOFEITET D MALOKERS ZEERE O
FIBEN SR 5N B0, EEKEME OBTEOE > TV
WD THDT, Ishida XN Sakuma® DRI L 72 5
BizAhabhd 0L 3B bs»c R ok r 2L T
WBZ LA MLz, CocoDFEER T Mifa & # &k
MR HETEZLE ORTV32, REBRIC BT
b, HEBEEICE LV VIS0, Zh 6 I
KEL TR LR, B, ERAEEIEL Mige &
LIZED BN, FHTHoORk. 20X T, MRS
BHELT VBIZY, 20b o HEo &5 2R
1X, B < estrogen & progesterone DA estro-
gen ELICHDcdtEL BN, &I, Ishida X
U Sakuma® 3 Uiz X D ICBEII L 7= BRIz h B
LR DR[O RFEIZ progesterone AMERLIZ & D72
LIRIRTE 5.
MAEDERIZFEE N TS FRmERKIZTVFRERE LT
~NEZSr E LR LREERT 5 Z A VhbR T 389,
Z DRI A < 7R BT Lz so THIET B 5
BIHrbhiz., LT, HEOHMBIKIC Lo TREICAR
ShTuEand L HricBohnsd. —F, HifnoEve i
BAICEBEOBFROILENBD N, ZOEEFEIC
DOVTERENTIRREY, F£i2, ZHAPUE IR BEREDL
FOLOICF-EVFED N2, TLERIIS,
BictgtatFe oMo MBiAA b5, ENE
BALEZT, ZOGEMIESMIEADOTXTOBFER
WML 2 L E 2 A-oicid, HBEERSE VI
YhEFTELZLHICEDbR S,

E- 2

PMS W3 X U8 PMS+estradiol 4L (382 L7z
KEDOIIEZ BRI L T, AIRMS L CHRREW
BRI o7,

1. WRAFTR : PMS T L7z SR RN & &
SE DY S, SEMIC P S h B EE
1.5~2.5mm F2EEORFAIIEAL DS, £ DIENZ2.5
mm LA EDIEXIIE S B &, /e22id 5 mm Ric ¥
BLIEAKEOIMEb A bz, —F, KEDIIHEIZ XM
Y EEEsh, TD£ <133 ~5mm EEDOKE
DLOT, FENIZIEAFTH LTSS 0 L Hifiod
SO0 2 FEEARE N, NRIOL OEH R
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L OVRLEhole. TR HDME, IO 10~20%
EHBD Tz, PMS Iz estradiol &% fHH L2854,
BRI PMS ME OZ X Y IR ST
7o, fufi, JERIIEOEIA FKREL PO

2. HMEEARORTR c AT VBRI Y Z LR T
OYRJICIC BE L - REIIRE BT L TE
7o, BEIINZ MM E28 b OT boledd, D¥ien
B, FEREUPRY, TR(bifnfas X OFEME L OFEL B
b7, M OGRS O & HfilOFF b DX
BTE. Zhbomiicidfimskpske Bz bh 2
Bk FEH S h7e, ks, IEF kI b RE iR o
Rz V¥ s HR80 bivie, MAREOmE FE LR
MU, WekEskz A L7k MEIcBo shic. &
b OMEREIE, PMS EHEFERLE PMS+estradiol 7
FHERLEOHTOLRVERNTZ LiZHEgETHo.
FERIZ S LW B IXERD bhvia o7z hd, S8k
BRIZH] & I ol & b e o TN 2 & o
L7
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Histological Studies of Rabbit Ovaries
with Superovulation Treatment

Yoshiro Ishijima

Dept. of Zootechnical Science, Tokyo Univ.
of Agriculture

Kazuo Ishida

Dept. of Animal Husbandry, Niigata Univ.
Faculty of Agriculture

Histological observation was carried out on the
abnormal follicles appearing in the rabbit ovaries
treated with PMS and PMS+estradiol. The
ovaries were obtained at desired intervals after
the last PMS injection.

Treated with the hormones, some follicles grew
abnormally big but ovulation never occurred in
such ovaries.  Abnormal follicles consisted of
haemorrhagic, cystic, haemorrhagic luteinizing and
haemorrhagic atretic follicles, and the first were
the most in number. These haemorrhagic follicl-
es contained some free iron which may have ori-
ginated from erythrocytes. Around the haemor-
rhagic follicles were found congested blood ves-
sels, and in the interstitium iron-laden histiocytes.

There were no differences with the findings bet-
ween the ovaries treated with PMS and with
PMS+estradiol.
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: CAEENE B ae
1 HE#ESPRE. PMS +estradiol 4L 5%
(PMS 357 24K ), ~~ Fx ) v
= F Y vt X100.
BRIESEEL TV 5. BRCHIEED 5h
7L\,

K 3 . PMS MR E (PMS i 4 #2248
M), ~=brFv Ve xdT e,
X 100.
DifafEmN i 2 & bh b, il iz Kb
TEMOBBEAFEOLERLLbNS. BHEEF
EHEEL TS,

® 5 mharhog. PMS xR (PMS F5
#%36W5 1), Perls-Stieda #:J&, X40.

H I 58 BE o> i g T IR AR R, R BE o o

RTEiREceRIcBERIEREAbRS.

FE JFEE - H
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¥

4 2 Hfn#io k. PMS+estradiol #4L¥
KR (PMS & 1%48K¢[#]), Feulgen ic
THEY, X40.

PERENICH LA 2 b h 525, RS REEL

T b,

B4 Hifno 2w fifge: bk, PMSH+
estradiol ALF % & (PMS 1 & #4815 (1),
AT RV e g T gif, X40.
GREAMI MO Z v ilh, 2R o 75
Wil AR SR 5.

X 6 #FK{bihy. PMS+estradiol M5 L
(PMS i #24:), ~~ rF vy .
= F Y i, X100.

RPN BRI OMIE L B H 6h 5.
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(200) B IIALT I & B R IIPHL O HE A BT 5T A L& 16 % 3 &

#3

[ 7 ZEfEimj. PMS + estradiol 4L¥E 5 R
(PMS JE5 #2405 /), ~~ hxoy v
oF v e, X100.

ERESCEREIAFABIZHLAED 5 5.

B g TR r w - .

[ 9 URYLEH & WA . PMS A5 & (PMS

P %24ER), ~= ¥V v - =4
U vgeta, x100.
BRML R RIS ER S h T Y, WE
BLERTH 5.

o

B 11 mEOFKME wEa@aks boaku
fa. PMS WHFRTL (PMS 4 %481
), ~=bFx¥ Yy =F I vk,
X 40.
BMELCHHAL T I2MEICEMABDOND.
i, HEeeEFLOLHMBEREE EHIZAS
5.

1 8 FEfEm ok, PMS ALEEE (PMS
Y51 %3618 [1]), Perls-Stieda # I,
X 40.

MM 3R SRIE RS b bh Ty 3.

€ 10 fafkEk L MERO . PMS+estradiol
LER R (PMS 3 4 #2485 [H]), Perls-
Stieda #k &, X250.

GEMBER A AONS. 2, MERICD K

IEPREICEDLOR S,

[ 12 fgkzkog:. PMS AmEi R (PMS &
348K [8), Perls-Stieda #:FIS,

X 400.

MR 2 ROERSEERARL TV 5.
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Studies on the movements and fertilizing capacity of the

epididymal spermatozoa in the rabbit.

EERBAFESBERARFAE (EE FHREEHR)
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G

Toshiro IMAI, M. D.

Department of Obstetrics and Gynecology, School of Medicine, Keio University, Tokyo
(Director : Prof. Yukio Notake)

FRRN LA GRS T 0 BB 0 2L & et

HRIc I o T HE LR, BISATERRT T,

&kbE@%%ﬁH@@Xd%ﬁﬁﬁﬁ%%b,Eﬁﬁ@%%b%:kmf%&#Ok.L#éﬂ,ﬂ%ﬂ
IR, R~ L TR BI0iE, ST L RO L iERaEE o ESic b L.
BlEA A ST OZREE RT3 BN D, FIMANTE, ATHIIZEE LERIVENICIRE
LiBioeiEs s, HIHT, REET, BIETOIEC, Rx, 0.04%, 20.8%, 92.9%TH 7.
BIEA RS T  RATEEN TR HEEE, HEET T, TOTHELRNLIGHER, 62.7 %D

KOREBEZ LR TER.

Capacitation DAEIC»A LTI, B, 2BHEAShTHRND, HENOIVESINEDOEFTIER L,
PR W B L L RIS T4 in vitro THEEL7ZAS, TR0 capacitated Fi & {51z L &%

5

i

ESOFIC AT 2R ANREZ, 4HS,
A SN TORVY, RS ETLL LIHT LI
DHEAZE LEEL T, BT OEERNOMEL, &
FEAEME L TLEEAERZAL T2,

iR BT R T OESEE, EHRAFIC 0T
1%, Rikmenspoel? (1962), Bishop® (1962), Tam-
pion® (1966), Nelson® (1967) %23, KFEHFIATO
£¥ OB R WELTH VP, Branham® (1969) b,
Bif, RRBTOHEERCOCTOMNMABEERT
T3,

BEDT, RN EZEAEEOEEEET T,
FDEERZF 5L vb T30, ELICELY 3
v 7, EKEA & BERERER TOZ/E (Van Duijn &
Rikmespoel?, 1960 ; Tampion & Gibbons®, 1963 ;
Nelson®, 1967) &OHERHEENTETVS, &6

i

1z, 19644, Blandau & Rumery®i%, 7 v F&ZHWT,
T ORI L ERREEO 2o il 2 #EL TV
5.

T oRMBRYEE T 54, BRERLEED,
BT EREEAL LIOBRFNELL, ZRERTLE
LT ORBBRL2EE 352 EBRRETH D05
Pk, COEEREZED T, WILEIC BT 2R AEE
oI, FEmEMELDY, FERICHETHS L
ENT & BT ORRENEEE, T8 BT
FEORAICLST, PRYVBFHENTETV22, HT
ORI EIC SV, BIROALFRR ST &
BUT, MM, 2o CORERHALMzEN
S0k BN, HENC, BT OXEEL D LM
MEEZEH L72BIE R, FERICd e,

EEET, HHED in vivo BX W in vitro 1T31F
DREGETE DO AHT, BEREMOKRE, MFRLBEETO
Eip A& BT 2 ERNIIEZ B LT, BB XU



18 (202)

TOZFREDOER L, T OIHIIBRIC OV TORKER
MEZITOTET VIR, ZO—HEELT, KRAXT
i3, KRBT OWMIIC L 2ESMEOB g, Hi
WUEBR B EIC X o THIES, S 61T, SRR IRRE%
DOEFEROLHT, RISHLEER T OZSEICET % in
vivo BELU in vitro TO EEREEIZ> VW THLE L
v
EERHMHS L UERAE

1. RIEIAERALBES T OERHE:

7THUE, RS VIE BRI gL HREE
%, Pentobarbital sodium (Nembutal) Iz T4, &
MU, S, RIS, AR B, AEE
%, EHITAERK 87°C) iU, MBKSAMHRRS
ERRMICEREL, K10, £35S LRl
AHEREE 10% 4-MTE 7 v 7 2 »&F TC 199 (Defo La-
boratory) ¥EEKPIC B L, HTHRIE T 0 &Rz
CO: Brgds (87°C) HTfRfEL7e. 7eds, RISEILAERE
~DMFEHELRIC X o T, FAERRZ WA IC AR 7R e
RS2 HE2 6, 2L, RIS, FESERBHo
FEOIRMET, RIILEENLZ T L Y ELKEH Lz

RISEILEH, AT OWAUT, EEFMSET TR
HWD7F72xF v 71l (Falcon Plastics 35X 10mm) H1®D
RISEAAERR A &, 2 ROEFFHT T bt%, &< ESE
T2E, BFeabiRERORSBINERE A ITERRLL
e, BISEILOREEICIE S ORI T OREUL, El
BIHREHOKMEETERL TR RNERIE, 3H
T TREICAID ZERT 22T T, BREEOETES
DRI R LA 72, BT IRERS OB RE 5
"%, RISEIEETRE CO: HraiihIlcRTE L7z, FHR
DRI 72> TiL, MIEDOEALE, WRIICSITSZ
LIZRE L, MHEIRET, Zh&fTolk.

2. RIEAKIALHE T OEEE DL

Bl S2 ALK AL RS 7 OMEBE, Nikon ISZHHEEMD
A&, 16mm EGERETRE T THE L. ki
TR, BEbIT, 853 chamber EMNICH L, HIBM
T O BB T T L. fREHIX16mm Borex % H
V, TANARY 7 T I=a =2\, W54
frame/second & L7z,

3. RIS IALHIRE T DS FE RE

RIREH#: CEREL L 7o i T 898iE %, Nembutal FREET
THE LR B OIPERBL D, FETEk2 ~12Xx10
#0.02~0.05m] DWREIE L ic, KV <5 v 8 (1007
Clay-Adams) # FAAVTIFENIC3 ~4cem AL TR
FEATok. ARRICHL, BRFE%, AMEN Gona-
dotropin (HCG) 100HfZ&#iEL T, ALMCHEII%

RRBEAE T OEIDE & ZTHEICHET 2%

ATEsisE 15 % 3 &

FHIE LI, FRIL, ZRIMKIC X > THIIT 523, HCG
BHIZEoTH, KBS HIIRER SIS
ehik24, ABREMIRIC, KL H RO I % TC
199 IRICT, TEIMEHATL Y RIS > T
BN, BRI TR PR & SHRERMEE T CRIERI LTz,
B S NIZIBz 20 TiE, #OWHioEERE % Zeiss {if
MHEBBEEZ VTR L7z, FRTIE, ZRINE, &
RET LR & Rk HCG A%, #975~ 96T
falR&7e b, 7~ 8HHTHKERICADLDT, JJaitic
DWTORRENL, %6 BB, HFEROF &Iz
WTik, 8 HELARFICHRIE L CRaTL 7z,

4. BISILRERE T OTE PR ERIC X 2 RS s
RISARIME T, Mibkic ko TR LE. 25
Wl 2 B HFRTHICAT S BRI 5, 81 HEH OF% 9K
ICHER % Nembutal BREEFICTHIE, TEZEHL,
MELZBRE LRI D ICEE L2, %10 THFEEE
B L&Ak, R\ T, 0.10~0.25ml DRI RIS T
%, SR THEL L T 24gause DR TFE 2 HWTF
HENICEA L., BEARIE, FEE2ECHOBEEAN
CRL, BBEEZPAUZ. BT O¥ds X ONEEIR % #5
WL, FRFIC, 52 A B OB T ORI Ig P ic
SREMRET 2 H 6, 1~ 2 [COMEZRTIC LO0BRL D
HCG ##ELT, ANIWIcHix &% L. #2HE
DEFTIRE bbb, BIRAREKTZ 128 TFEN
THER, FEREEHEL, FEZHYE, kT, 5
ml DJEE Krebs-Ringer Mgk (37°C) I TTFE
MEPZ 8% YRR L7z, BEHEHE % 3000RPM |2 T 1043 [iliz
s EEREZRE, BV 00.3~0.5ml #EHMICES
U TR TR 2 fERk Uz, RS USEE, EBE, Himik
PELHEER, H1HEIC HCG » AL T ATHIC
BEURFE S & 17072 M % Nembutal BT CHINE,
0.02~0.04ml DRETFIRIENLE, B O BRREFE &L g
DHFET TIPERICEA Uiz, F#ET 2 IV NICIDE
R2ARERI T, REEZHHIE, I 2L, SRRk
BLOGEIRRIZOWT, HiERICRE L.

5. RISEALEIE T ORBIFE S Wi ToRBRIc X
% in vitro TOZNEREMEMRICEET 555
RISEALRERS T 2 REIVE SWiE % AV T in vitro
T—ER R, R T 2 AR Ol T, HCG
AN THINFRERROINE NI LT, 0%k
AL BIRAREET O REuEE, pnke M
DFLTITo7e. FRIVESWIEOFIE L, T HEIVE
FEEHD & IME R AR, 4 BRI, TR, SWiEo
STRIC X > TR L72BVEN X Y Wik % %5 1T %
Wtk (M2) &, IVESWHITIR DT ORBE 7 5
ARV EEEEEFISA Lz, SR 7 5 =
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=%, Hammner & Williams'? (1963) ® Z%ic X3
LOTHEH, bhbhDAvizL Dk, ZhICEFD
TREMx7LDT, K3 DOUML TH 5.

Bk rkid, BREUE% O URE UKL . Oml {20.02ml
ORISEIERHE TIRBIELZR L, BAMKE vial IZAh,
SAREIT, TAREZMUTERSE 2AFA, 1K
DENSE VEEH A (87% Nz, 8% Oz, 5% CO») %
5 RIEAR, EFEIEERZEL, vial % Dubnoff meta-
bolic shaking incubator HIZEE L T, 12~ 17R:[H5E
F L7 BEFH% B, FRE, EHRIEHR LI
HEBT O EICET 258855, ke FEk H
CG AfTI2m:% T, IPERKERICBEICHRIR S 7+
DR LTV 5 L Bbh R RIVERAIBICERE L.
R4 RN CHBRIE, YPEZ I, BRI L
Z ORI EBRE BRA L.

= BR B #E

1. EISBALET OEB)E

BIS2ILR 7 OMETNI L LK T, = OER M ORHE
WICE#T 2 2 LITIEEICE#ETH 525 Gaddum!?
(1969) DEiZgESEL LT, EiHO BELUTFO%
FICBIESE L. ORIRED : BT oML, KT
BRI L2 S bfilic g L < EB S5 4L 0T, BidEES)
FELRE, HBTefd, BER—FRICEELTY
5. EEEGESNCIE, FERCHL VDO EEREL D O
H5. QMES : FTid, BResghseczsesT M
SEfhE R T, MEEO#HE OBERE, HihEIcHhE L
TKRELADH, T OEMITIRBIBGER DY & L FE
FER—EEICEIELTY 5. HEBOFMIZIE, £E
Y EARED O2HEEN H D, @EMEED) : FT OUEE
%, AHANC, £, P7FESITHEL T, B/
IO, REOEHTH D, @LIED : BT
FRATEMECEEIT 525 ERNTIE AL, 2 OHEZA
VI L B, ZOEB TIIRH M BRI S50
SEEOEEZEIL, 12 A ERD bR, @EESESR) : I
ROECEDN, BTORMEEPCTHEL, BFEKD
ERICR-OTEIE LAad b, SuRigfEEs 2T oTw
. ®EMEES : EiEPEOEE.

U ED 63, RILAETOESE LTAHALNILLD
ThBHN, BRI ST, HFoEHticizE
BB EA S iz, BISBILEHES T, FETHos®Eh
BT CERALER, R IREIRS, FEICEL 2 Bic>
NTHFEBEZ LA LT\ v, RIS LTSRS+ O EShE:
DFFIE, KE S ORF 2 ER AESRED, £/,
S Z R L, =< AEORETH, BEEOERT f: 5 E
SEEBELOER 2R T b OnED b, LaL, =

[ QI
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DIRSy DFET DR BT T, R—HiTicL EEoT
VB OB TH O, RIBIILEIOET OB, H
T L RERBEOMER 2R LT, HESHOH
ORI FICI->T—EETELELETH O B
HEERZ R TRETFRIIREICHENL TR Y, FTERD
EWEREZMEY Lo s,

BRI T OMIE, Hx T OEE L, EH
BT, KESEESENThoS, PEROKTFIT, M
EH), ZEED), KRERE R0 HENRETO
EEL, RIEARMRT & RO ERE RL T,
(&4, 5, 6)

2. RIEALEIRALRIE T O HAE

I TR AR T LI, simofEEic X
STETFOEEH B, 3~4 AMBIERNCE 2o
T, PIISEBEARY, REMTTFENCEH LER
BN AB, L2232 T, JIERICHIT 2II0iREL L
Tid, BRIREBORZIEIN, HETOBEALEN &
EIZREIN, & 51T, ZIRBITEED SV IFkA{LL
MEEEIID 3FRIC RT3 Z LN TES, L L
5, RN, REEIIOERNIE, LT LIAESTIRK
v, bhvbhid, ZREOHELEL, ST om AL
7o. @ B EZEIILBEbRD LD FRRIPTT
&, BESRRRIC, £ DRKI80%A%, BEIT, &5 1HR(ADSEE L
ETLTVS LHESHTY S, BRIt v

AELT, SREEREC 5 1R E o, MREFIC
b, H2RASHOVEREZRD D, @ ZRHINPLNE

GRDOEROEEL b 0 BITEMOEH 2 L O T, g
B 2 RS HOMIERZED L, 1ThEZRLL
FEBOHIEEAE LTV S @ EHIITIED 55,
B SN Ebhd b0 25 DIITIE, EH
B £k, IEAMEPICEEORK TR R, icko
T, E2lmABLO2AONZEELTEY, BT,
EAESEIINOEME R LTV 528, SBATZEEMEANTR S, B
FALEEES I b 5. @ TERSEURT, B oicZH
ThobD  BEZOMOREFAZRDT, EFO
SERBRICH S L DT, JRIIBEEEERICE LT, 2
Wt 3 7o 1 4 IR 3 B Y BB TH B, ZhbD
RDRERSY Tk, 55 2 Wik % UIEABEENICED 5.

EERICBC T, M EOZRUEEEOF T, @,
QOHZEZREINO S L—T I AT, @, @FfEEFZHINE
LCHAFELE. (K7, 8)

PEOPgL, ORIEICER, EAERZ ORI, 1 omT
HBHH, FIATER L R LT T, 2ER0.04
%LEbLIKMEEZRL, RISIAE, RISLEEE TREL
TWLICRE, BTOZHRIE, i, 20.8, 92.9% %
EAL, Rz, BEET T, HEAxT0oERELLHE



20 (204)

ek

BRILKE T O BB E & 2R

REIZ B3 2 F4%E HAM43E 15 % 3 &

Table 1 Fertilizing ability of spermatozoa in different segments of the epididymis

Epididymal ~ Ovulation | No. of ova | Ovarecovery No. of ova Fertilization

segments \]O Of rdbblts _points | recovered rate (%) fertilized rate (%)
Caput 10 78 | 74 | 949 | 5 0.04
Corpus 3 12 ‘ 86 ‘ 72 83.7 ‘ 15 20.8
Cauda 1 25 165 154 93.3 | 143 92.9

BICEmERLR LTz, ks, UHELERE, 83.7~94.7 RRDIH, ThEBEBLT, JEEAMEA S 5 VIEM

%EVSHOBRASICLEHEERL TV,
BISARIE T 2R RTENT, 12FEE%, R

BT e, ERElcs T 28EE0, =5

RIR20ML Th 5., RIS 2HEEER, i
Table 2 Fertilizing ability of spermatozoa from

the cauda epididymidis incubated in
the uterus of the rabbit

Sperm inse-

Experi- minated into, Otx;ourlla Ngvaof ‘ Ng aOf
mentli}(x)%ogutbfb(ex pomta \recovered ‘ fertilized
1 800 12 10 8
2 840 8 7 4
3 500 10 8 5
4 400 12 11 8
5 580 3
6 600 g 9 i
7 360 11 10 6
8 450 10 8 5
9 200 12 10 4
10 280 10 9 7
11 900 10 8 5
12 750 9 9 6
13 420 12 10 4
14 400 8 | 7 6
15 70 10 10 6

Duration of incubation: 12 hours
Ova recovery rate : No. of ova Ovulation
recovered ’ points

=134/152(88.2%)
No. of ova ,No. of ova

fertilized /recovered
=84/134(62.7%)

Fertilization rate :

SEIRE>7-. GPEINERIL88.2%, ZRERIT62.7% T

Vo, FIECEI ISR T DR REIC T 55
RICBIT DR TOFEIEL Y SEMEEZRL T3,

In vitro TOR BIFE 53 WAEHIC 331 2 Bl S AL R BR
T OZFEREICEET 2 EBROFERIL, REE KO EINE
ZYIAEL.Oml H1iZ, 0.02~0.05ml DR TFZEAL
T—ER R ER, = OEEIRIT, 70~80% & HRITIE
BFEINTYEZ L3500 R, BEBoOZEECHET 2
FEEETIE, BT IoBHEBHNETEALTWL Z

BREFETEALILETE B LT TERL, i€
3k, AFELABO capacitated sperm & HiEESh T /-
BIrgsicklEolk, (M9)

BREALLVIZER

RISEALOMEEL LTI, |ILTERSWIRKTDEY
FHEEE R T A BRI 5, BISERR, BT O Bik s
R g & 4R, FEERICEE L Ty L mmT
bBH, EHIT, KOLFEOLEEL LT HToEkE
LR LMD, T O, AFEOERSICEE L
BEVPEHRIATETVS,

BRI @R 2 DI LE R REIC >«
T, BPEREC IS T—EYT, KE»o5EMT
HBLRESN TS5, ZOM, BIRIKEFIIRME
BLEELCDDEMFNEIEITR) ZERHALNT
b5,

RIS ALBIE T 0 JEBEIC Bk Zohd Z &
X, Tournade!® (1913), Redenz!® (1924), Benoit!¥
(1926), Moore'® (1928), Young!® (1931), Collery!™
(1943), Mukherjee & Bhattacharge!® (1949), Risley!®
(1955) HORETHLRICEINTERY, &I, &5
% OIEEEDOLEALD, FEABAEFDORRERE & DR
TEAZBROTEZ. LALERL, RIELETOES
HOEL, BWOERICI>T—EET, BROEME
FHEMTHE—IZITR ) ZLEEETHS EvbR T
5.

B, Gaddum!® (1969) 1, ZFERRAIZEIZ AL X
v, Rx, 9EFTICESL, FHALOHEFEFHOELE
FEHICBIEREL TV 5.

FBHL, FRRISIKTFO ZHREL LT 5 Bin
5, IEFTICOTZZ EKSLIFTMNETH D & v ) Bk
B, THEBILMI D, JHK, FEE. AF, BHL 3K

ZAEL, RFES) © b E Hiendic 16mm Bk
WETOT, ThEERG L. = ofEREEnE o
{THBH, KT FEE, K BH~ETHRLTYL
g, T OEMFICERRELEZRLTVBZ L&
BHBZLENTER. Thbb, BIRALEHTE HF
OEAMEEIL, FLALEDT, BT EIMESH TR
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BEEB 2R L2s RIS TRRICHEY, AT LR
BEOESR L B EHIC AL T T LE BEL
7o, EEBETCELL TV ) 2 &, BFIRIE
AT, XY HROENTEBERN~EERLT
Wz EEERLTC S, EHROELOBE ST,
T 0T O A L LB b/, Orgebin-Crist?®
(1967) bFREIBIKETFIZOVT, HH L RZRMKL
ggr@gEL w3,

BIZALNTHEORB T, T2 6 & TR ORI
FALT LTV Z i, HTFORISHLAICE T SR
BOBRIC bR EHERT A LI TE S,

FETARIZALNTRIZEE L, 2230 COR PRI ER
L7z D B BT 5 2Lk, &R,
19264 Hammond & Asdell DD FHE LT,
Redenz2? (1926), Young!® (1931), Branton & Salisbury
(1947), Glover® (1962), Amann & Almquist> (1962),
Bedford?®2® (1963, 1966), Gaddum & Glover?®
(1965), Fulka & Kaeford-Johnsen® (1966), Orgebin-
Crist2® (1967) ZDHETHLMIZ ST ET 5.
Lndiz, #OiRBEEOHMIT, SALBTHESN
<Y, Redenz (1926) DIAFEMEETFEL LTO RIEIL
WG D 5% BE Ledh. %\ iE, Young'®
(1931) %0, FF20LOOEMFNELE ERLE
S TR TR G T &, Folf, Fawcett &
Hollenberg?® (1963), Bedfords3» (1963, 1965) 4
3, ETEHEZECT, RERSASHAIEFOR
RIEOWIEF L, BTFORBERFCOVCTHEL
T, BlEIUHE AR OIS MR LRt D
REIZ 2>V TiE, HEEFEOFELINH LS B O
PDPESNTETV S, FISRILNSIRIC T oA
EEf T AT, OmERERRE S REETH 5 L\ HH
BT, 13 A EHENLIDIA, White & Wales??
(1961) “EDIEEOER LMD Y, K, *OELFE
HIHLER AR D BN TE TV 5,

B2 LA A RS T OB e O eleEHc B L Tids
Toothill & Young?® (1931), Young'® (1931) %I,
EAEy F T, TEEHTT5%, EIHET T68%D3%
JER AR L7z L U, Blandau & Rumery® (1964) %,
S5y FERCTREOERZTORERE, HEBETOR
HCIE, 2381851 (8 %), REPRET T264JH124550
(93%) ICZREIIRRDIcE HEL TS, FKRICO
T3, Bedfordz” (1966), Orgebin-Crist?® (1967) %
12, BElEALEME D ERUCETEIVE R FEE
PUC RS L O R 2 AR RT Lo 5, RISEILiFi 2
Y, FHELZERET, BT OZRHRELRY, RISALER
FTHIcEY STHRZAMC LR LLEHRHE TS, L
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L, Bedford® (1966) i%, RETHHETFICED, =FH
RIFIT% L EALTE, ThoOBTEIIERICREL
7RIz Al L7z B o FMIC &, REE TR IC L T
B DR OET LIRD b7 Z L 2ERL, Bl
SAREIZE D, BFRESICHEHAL TV LD TEA
Vi kEER LT 5.

EEOERTL, JhHOHEL, ZERBEOEREE
BTws, bbb, BEAERETTE, BLAER
FEORE 5 2 L SHISEE <, RENICEIV 20.8% L, Bed-
ford?» (1966), Orgebin-Crist2® (1967) D3I Mok
LT, BETEMEEZTR LY, BEET TIE2.9% L &E
R LT\ e, TR TR IS X o C T4 3 IMICRAE
PRZENR L B2 2 21, Bedford?” (1966) Dy &R
BETHEN, OB FMICHET LT LR
BLEBFICXIBLDEELZ LS.

BlEALE T, FRRCHEVIERMIC (L 2w, HiE
VDR IVEBICEL LT L FHHE L, BIZAEM
R T OZREO T, BT TROLZREN X
VW LB L7, TEOBRREN, BRALPOEFT
BN B0 9 L) 2 L id HREC METH
%. Blandau & Rumery® (1964) 1%, ZORICEALT,
BlEHTEE T2 7 v F TFEBRCER LS £
ONEFHE OIEE D B, ET R TEIVEF AR L HiE
T5z LT, TARZERETORETHS L#
ELTH5, RRICTOWTO Orgebin-Crist®® (1967)
DOIHETIL, BIRITETHET L FEINERHEH 2 EiH
LIS IERIETIBE T AL LT 22 ehn, B
Mok pREBED FESHESID, EEHEED FRT
3 FRICHEEREAVE VARTE L THIIZFERE L
BAE, TEIFSESEL, AEMIC—RMARSh S Z
LAEHLRLEEDTV SN, BEATFOIENZTICO
WTY, BB, RIEOKMAHDLDOEELZ NS, &
BIT, BT, B~ IFEREE O ZREOBICEL
BERHLLE LTS, gk, HF~DOBRARSFICEE
LURETOENERSEEE L 2FEELEL NS,
Glover2® (1962), Gaddum & Glover?® (1965) %3,
RERISHLER D 5V EABERKL, HTFOTHEEZE
LT S Nk T O SURBEE At LR, BT
REAIELNEZ TR CEEH L VRETD, BT
BIENTEZZLEHELTS. £0% Fulka &
Koeford-Johnsen2® (1966) &, [R—&HET TOHFD
TR 2 Bt LT Gaddum & Glover D%

FLTV B2, X IEET 2RI TR
HEER R L7cd LR ELZ LT TE PO LH
LT3, BHELRIBILMEREL, 1~ 5EMHED
T OEEERE L OTMENEIC VTR L2, &l
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LK ERREIRE 4B T, RIS ALTES OB 7 EIE A
R, RIEAFEMICE 2<ETERDD ZLNTER
<, [RIFFIC BISBALEE T C 0 B 713, X100k
O BEACETHERLEMOSH Licvbd D, de-
capitated sperm DFEEBO I T E o7,

—iT, WHELIHD R ORI, IIRRE, H B\
3 FEHYSEOm ERICBR STy %23, HTFIE
Rt SEICZHEOSTH 2IE AT E THREIL,
ZOETITEFYH L TOBH8L . LBoT, ¥
FOZRREMERFINE, IIFOZhIcHEEL T, Ehi
RCOPINHETH D, ZHEOFICE 2T L IIF DEElY
HIFEBIE, RIED X 9 2R RAIH G OERE S5 8)
Wik, WEMIHETH S, Thbbh, FRTIRER
FILORE R THEIRT %25, W T RIZRRZKE S ICIRENE T
BEIZHAEL, 93 ~ 4RI IVEREIcET 5 L
EEH TS, Lo T, KERTIE, PEIIHTN 6
W%, BT FeFoz Licisd. =DM, BFiEs
HREEZERT 2720, TEDLZVIIENICSHST,
b BHEOEDFWENEZITS LOT, Shid, HTomk
FOBRB LI AENICRS b0 THHI LN HLNITE
A1, Chang3 (1951), Austin®3D (1951, 1952) %51,
ZHEFT D capacitation TG LMEA TS, capacitation
DOFRBEL, REBHEH TRV, BT, Austind®
(1963) 1%, FEFOKEIC IEPEBEWEEE O THE L
TYHRESTFWED, £1BRETHRESH, KOT,
TDRFHR L 5 AEFER LA 2 B TR S
L) 2BRBISKT, TOREEHHAL TS, I
Chang?® (1957) X, BRI, 6RRRILLE, FRFENT
W L TR e R M L 7ok T %, FRRsEThI220~30
SRR, €O T & B OPEINE SR RIVE RICBIE
L7cif, &L ZRBEBLnTERbokIth
B, FHEPICE, WToZHiELHkEEs L7k, v
b5, decapacitation FNEENTIH Y, capaci-
tation DA L 1%, TE £ /21XIFE PN T, decapacitation
EF VD 2 I RERLENZ 2L TH B EREL
TV 3%, Williams et al# (1964) X, & 5iz, Wt
{ P %, decapacitation FF2EI=2AL5WETICHE %
NTHEY, ZORTIITENTHRESND Z L 2#EL
7z,

RISSALEIR 713, BBIcE>T, Hhix T &Rk
FEOZHEREEDZ LT, SFOERRETLHL,
Lirotehs, FEZ, SbHIT, FHICEERET D capa-
citation IZOWVWTHRHE < bz, BB TFZ—
ERFHETEP CTHE L %, VWb 3, capacitated
sperm % BEUMRF R RIPERZ LS I $21 Uiz, 2Rk
65.1%, WIFCEMRT 2 EEZHR OBIBE LT, g

RAER AN T OEBE L R ICET 5%

ATESHE 15 % 3 7

NT, capacitation #5277 L7z85&92.9% & Hiik LT
KEZTFLTVR 2hid, BT2TENTEET Y
> invitro TOMIEOEENE L, T DLW
PEICEBOIMD S REMEA K TH D 2 &, TH PR
TR H 22T, FETIRBEIETIC, BT E 0 E ik
DRAZBDZEOEHBFERATHE L EL NS, Z
RRICETOEZBDNDN, P EOEBRRELY,
RS2 T RBEBIZE Y, capacitation ICELTYL, 1
ERRE T L ORISR EET LT 5 LiEHRT S
ZENTES.

In vitro TH{T D capacitation Z FHICRL =D,
19554F-» Chang DO TH B4, FKLIMTE, BE7
I8 REBLUT RS2 E0ERKT, ALK
T & 2 ~16RFHIG 8, T 2 PRI I A
L7, ZREIEHIZLIITERL, &6iT, FEA
JEHARR R, T EISN% T capacitation % 377273,
Wi BT L7 yo7z. Noyes et al'® (1958) i,
RRFEFE A FEABRERT S 5 i3 = En
TERICTHEELREER, IITOZHENE TEREAT
2h, UIEARRAE CTEEBARED, 524 capacita-
tion ML bV bh 2 T2 BELN TSz Ll
U, T capacitation T PIIESE D KGR 53
HET 5 &3 hiE, capacitation DRI, T
SRR ORE L OBBBBERIC I o TERSAB LD
Thd LML TS, £, Hafs et al*® (1965) ik
REFET & TENIED BT, f-amylase 4 Do limta
#ETE Lock #Eierp THE L 72455, in vitro T capa-
citation IZFRFH L7 & LT B Y, Williams et alt®
(1965) b, p-amylase Ttz MBI+ 22 LG, de-
capacitation [RFDIEMNEEN S LHEL TV 5,
LU, Z0D1%, Hafs et al @ f-amylase Fiix% <L @
BRIZESOTHESATETV 5.

DR PITIE, MERINE ONTI I DAL b oD R Y E O 7
PEENLTVBZLBHLICS TR, MRS
DETWIRDOFEFIPIRICRIE TN ShT &k
Hamner & Williams#® (1963) 1 5T & Ip4 25k
R THELIEA, BT OMRSKI 5 S LHIMLIZ
L n, BRFERERO LH L FET O capacitation H
DB ZAEE Uy RIBINE 2 WAL s T IR0 R 1
LT SR OmERERER FE L.

EHED, IPELWEDO BB IO RETE
B BV, B ICHIIOMHIREOH L LTO
SVE DEMERBRIC OV TRELTE T %25, Su-
zuki & Mastroianni® (1965) i, FEIVESWTEE A
o in vitro TOEEZRELTEY, EEL, AE
BRIZEVT, REIVE SR E ks /2127 52 2k



Rf 45 £ 7 A 1 H &

IZTHEL, FREMET TRISILEHFET2HEL, K
T O B L7228, Noyes et alt®? (1958) o
B L ERE, DRFO%EBE £ TIIBAT 52 R5%ES capa-
citation JEFEEDICL ¥ E Y, BEEZHEIFEZRILT
52 LIET&E o7z, capacitation OABERHEHEH
TWARWVEIRT, in vitro T® capacitation 25 1L T
THETHINEINEVH Z i, EFICEBTDY,
P& SINIEIC < b 2T, SREREIED B RHERIIC B S h
55 5BOYEPNBEEZETHDZ LBREZONDD,
Z ORE, SHOEFIAYFRELL, bk, EH
HEEHE LTS ithid by b ol Bbh
5.

&

E

1. FRBIEAFEORNE T OMEBIE OZ{L & kel
BRI o THE LR, RIZAETRETF T,
13 & A E ORT A MER) £ 7 I HRISER 2R L, i
EERRDDZ LT boMk, LPsIL, BISgELE
RS, B ~& THTHICHEY, HiEATLRED, %
O X CIEFR IR EHENEOESNC L L.

2. BISALEIANET OZHEL, KR 28
b, FEMBIRET 2R RIVERICEEL, FRFICA
THIIZERE LT, IRTFOZRHELIELHER, T
T, RERT, BT OIEIC, R4, 0.04%, 20.8
%, 92.9%Th Y, REHETOZHEIRE«TFOZH
LRFICER T2 Z L oz,

3. RIEARENET 2 FRTEBN T —ERMHEE
%, BT EATIIEZORRIFENICEELT,
T OHEREERE LISy 62.7% 0ZEIIeH 22 L
NTE 7z, 2O, BIRILELRET OIVEN~DOEHE
KRR OSE L VIREZ R L TV e,

4. Capacitation OREIZHA LTI, BifE 72H,
IS TORDS, FEE, HEENT OISR D
BEHRIGER L, IMEWARREEZE7 72 2kIT L2
TEE L7 IVE S e i3 L LT RISSEMR T
% in vitro THEE L, in vitro TORET D capacitation
OISOV THRF L2, IIFOEHBERNICLE D
HBre@Rns o b iITERy, BHEEEELT, I
JARERN, »3vid, MEETIcEALEFERY S
ZLETERL, b b, ReeBID capacitated fF
FEEHEB L EEOR

&

=
sz
SORe

2

kDlchic), HIFE, HKEEzBEbL o Fi#E
ISR L, WAk, HIRE, #HEREZ Bboi
gz ot tE R R T 5 L, B, BB
WA LI, EEas#EBELZELE

b
!
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R
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Studies on the movement and fertilizing
capacity of the epididymal spermatozoa
in the rabbit.

Toshiro Imai, M.D.

Department of Obstetrics and Gynecology,
School of Medicine, Keio University, Tokyo
(Director : Prof. Yukio Notake)

The rabbit epididymides was divided into three
segments : caput, corpus and cauda. The motility
patterns were investigated by the time-lapse cine-
microscopy and the fertilizing capacity of sper-
matozoa in each segment were compared by in-
seminating the spermatozoa into the Fallopian
tube of the rabbit induced ovulation by injecting
HCG. The spermatozoa recovered from the cauda
epididymidis was incubated in the rabbit tubal
fluid in vitro for 12 hours and the incubated
spermatozoa was inseminated into the Fallopian
tube for evaluating the sperm capacity after cul-
ture in vitro. The incompletely capacited sper-
matozoa were recovered.
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BEREVRERL I RERIN.
BEEESEOREE(ERED b,
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9 In vitro 8 F 2 RAERIBLELE T
@ capacitation.
FBHRBNICZHEOE T 2R 2 PINERA
BEEANCEALEEFEZBDLILET
AN
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W) s b TR, o ml
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I BEWAREEEREER, MEE{LFEER S T CFjLF‘
Z 7 v 4 FHEHEICRIE 3 Metharmon M D &#8

Medical Treatment of Male Sterility

I. Influence of Metharmon M on seminal fluid, bicchemical values

in serum and the amount of steroids excreted into urine

=
A ®WoM T
Tomoyuki ISHIBE,

i

ﬂ‘ ‘?ﬂ)(ﬂ)zfﬁ?ﬂ?%(ié (:‘FJ%

R

Akira MATSUKI and

2% B #d%)
BoA ¥
Yoji FUJIMOTO

e

Department of Urology, Hiroshima University School of Medicine
Prof. H. Nihira)

(Director :

ﬁﬁalﬂﬂ%’%‘h%{ﬁ 0)%%7&?_%%%4’

%t L Metharmon M # 1 H 68858, 17 HLLE3 7 Alcbizv it
EEIRERE LTz,

e A EL TR O total protein, A/G

M, total blhrubm TTT, total cho]esterol ALP, GPT, GOT, ecreatinine KU RH17-KS, 17-OHCS #

HIEL, /BEREL KL CTROREEZ S
(1) FRics 2880
(2) Mm% ALP #EE0BEINAR SR,

e,

(3)

i%?%&uﬁ?é%@ﬁkf,&%*E%%%VEEﬁﬁbzk
GPT, GOT %<& iefTHse

oW TE—EDEbE RE 2

FRH17-KS, 17-OHCS 1236 L Tld% OHEtt# X ¥ 5 b DAL 107z,

BUYENEE, & bR TRECST 2B L
TIRREEICERIEDS e CREF 03 B AV B 20 7 0 o
DA, FEFEC O TLHREROA LIS 2
ERFENTVS,. L LS HEDE ZABIEREEICS
FTHBEEIC D W TIE—ENERIER L, £ DLk
NEVRIEBRARIC DS TFbil, & OfERIC X
T%%@ﬂiﬁﬁﬁbhfwét?§ﬁv.%ﬁ%kb
THBMEFRLE Vi LB AR LT > OBl S 501
IheDOUAREBIELfThbh TRy, ZEFREICH
LZDX ) nFEAZEHM L LKERVS Z LidfEs
DFEREHD Z LA 5T V5 (Schirren). 4E = h
5 EREH] & BT REER AR VB VRIAITH D 2 4
NEUMEBERNDEREICK LER LET OREE S
TeDTHRET 5.

RERE D VI RERE

IR B R EAT M BRI R AR EHT 35\ CTHEF434E 7
A X V12AKRE Clesklbs Lo RIERIR 3 4ELL_E ORibE
BES6HIZ S L L, BFRICEUTA) M Fmat,
(2) ZRFEM, B) ERTEMICSTL 2hbD)
HL3FNTH L A Y€ M, 1 H 68EmER%IC 35k
L, 17ALE3Z7ARAOEEL, %Y % placebo
BeEREL L. 2O 1 7r ABITBRE, BTiRE, &
R AR L. RROBEUT 4 HU EESR L Ic T
B2 Lo TTI v, S04FIRIE Lickkifd Lic. JEAIH
BB ORBRICOVWThRERR L 7 B OfBEZ BT 3
Rl oTHRE Lz, £/ BARERTEO MFE
total protein (LA F TP &Bg3. 7# 5 FEHED,
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/Gt (Biuret ), total bilirubin (Jaffe %), thy-
mol turbidity test (LAF TTT ¢Mgd. Schank-Hoa-
gland ), total cholesterol (Zak-Henley #:), al-
kaline phosphatase (ALP & 3. King-Kind ).
glutamic pyruvic transaminase (GPT *HE§d. Reit-
man-Frankel #), glutamic oxalacetic transaminase
(GOT L ®&3. Reitman Frankel ), creatinine (Jaffe
) 71 5N R 17-KS (Drektor #F)1125%:) , 17-OHCS
(Gren-Nelson #FJIIZEER) ZHEL, TRERIE & L
L7z, 235 DR OHIE T RER R TOEMEDOE:
b T MR BT 2 HE L ORBEL BR Uiz L TRK
BIfEICE L30% LA EDZEGE b o THEL L, #nLie
L, BHLich DB IOARED 3T 2.

R #E

1. REFTRICx T 2588 (&1, 320410)

BT 5208215 2 e MELE 17 A
Bioe LE276F 6 flsEmE =L, BPLb D
BF2HThot. DX MEMIT2 A, 37 A0
EFTLRETH Y, FORPEITE30%LUANDEE TH
D7, WA T ELOREThEHENT 5 b PRE D
7o, LA LR L ORI BEICER B bR nhD
7E.

BT REICHT 228255 L2&f L LTIHERFC
SLHEMOEE 27T b DBRL A, PILEbECEE
BFLTBY, FE#1 YAV 2 Xy AwvoShizik\»
T b IRE LE 722060 7 2 126 e N 151 2330% LA |
DEINZR Lic, Z OEMITEEFER L YV 2B TER
TEXVHALLTHO.

EHRICHT IR ELB L AFLVELMBEE2 7 A
FTEK s DREFITI0%LL EOEMA LN TERY,
HIER L HEMERT b OBELL, PlE2 7 AOLEEIK
126 9 FlIC A A STV B, BETIEE L ORR%
TRZEFERS SR TERIC ISR OYEL 4 5
bOREoT L, WL OESFEEMN G TR TFRERT
Iv&lAmbhiz,

0. Mg RiCx3 288 (&2, 3941)

TP IZ5$ % A Ve L MOBEEE 3.5 L 245130% DA
ANOEETHY, A/G LickT 2 BELZTHETED2
BITHIMER LD, ZHESTIE30% N DEEC T+
E otz

total bilirubin 25432 &MLz b @, B L
7eb DPIZERBT A e o MBEICE 5 —E LMH
A bz oz,

ALP i3+ 5 B8 % 4 % & 394 1441 BN 4 B
Nz, WO LIELDFAFT AT L MIEMAE ALP

AT « AR BE - BRAPES

(215) 31

EHEEZENE LD D LWz ZRETH .

creatinine, BUN 75 UG RE L H I h 5 b ikt
THEEIRNETIEOEY LB,

M. RPxTFeAf FErEICHT 5 25 (%3,
29451)

i L7z b DiX17-KS TiX29415 11471, £ 7217-OHCS
TIERIBITH Y, Fd LichDixehzh 24, 44T
Hole, TOZEEEFRTuA PR 2 FALE VM
NHEMERED L V2 5RETH D,

RN EDRFE R ik & L TEF DL 2 ¥
EMEE3rAEBIUOEEPILEZ2 ¥ BRIV T
SR & He#k L, echi sequare 23RO ERR5 % THoT
Wi LebokRLIR L.

z B

WAIRERFRMEEL, & KBENREIXNT 2R T
BixBEsLrEORE, PMS b5k HCG LB
FNEVDORE, XBICIEEOMOIERL O L VD
72 & 5 BHFEPRE0EMICbIZ>THY LT E 2.
LrLZhboEANC HREIERZAH Y, rebound pheno-
menon ZHiFE L7 TREE BARIC D RN OREHERE L
ELERIFERNTFE LA R EDERALRIIML 2o
T&, AT UM EERFRESR7.5mg, testos-
terone 1.0 mg, androstenedione 1.5mg, androstenediol
0.5mg, pregnenolone 1.0mg DEHIT, ZhdOWHH
C XD THEERNDENLE VAT VR EREELL LTE
LIFAITH 5.

DAY LE MBI EOTHRECZIZEALE
BERLRCDY, BYETRTLOIVENTSL00%
polc, BIREIBIRICDR CIBEDUSAREDFHK & L
TREETERZVY, BEsrErOfEIZE>TIh
DPHET S L LcHT (1965) DRzt Lgokz &
EAFNC & EN D testosterone DED D Z ki Xk
LEZLOND.

B RECHT 2HRICOVTRRES (1966) 132k
FRER X OMEEFEFACRBRIYFTERVE LT
0%, HEORBEMICRR /DL L BETFRIIT 3 X
VBB oTe. SRETER CIRERBTERICH
LEERR Loz &, RS EDEicbz>TE
WEZHERT B 2 L BSEIFE T & 72 T LRI BT
FEDWEIERNTZD 522 LT b0 TH D, (iR
TERBICHT 2R PR FERICHK LD kpofzz &
R S (1966) DL —B L, RIFL (1966) Dk
BAEHTEDE LIciEL bAEMICE—E+5b0
ThH»r).
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Table 2(1) MiHHELEEIC T 5 Metharmon M @ E% (394i)

| ‘ * Total | Azoospermia | Oligozospermia 'Normozosperrma
| ) l n=39 ,:7,711—19*_7,, n=18 | n=2
} 1 cases 17 7 ! 8 2
el over 30% increased 0 0 0 0
within 30% 17 7 8 2
Tp over 30% decreased 0 0 0 0
| cases 39 19 18 2
iTreated‘ over 30% increased 0 0 0 0
within 30% 39 19 18 2
| over 30% decreased 0 0 0
‘ 1 cases 16 7 7 ‘ 2
Contzol over 30% increased 0 0 0 1 0
within 30% 16 7 7 I 2
A over 30% decreased 0 0 0 ‘ 0
cases 39 19 18 2
Treated over 30% increased 2 0 2 ‘ 0
within 30% 37 19 16 ‘ 2
0 0 0 ‘ 0
cases 17 4 8 : 2
Controll over 30% increased 0 0 0 \ 0
within 30% 17 T 8 2
¥ over 30% decreased 0 0 0 0
. Biri
cases 39 19 18 2
Treated over 30% increased 12 6 6 | 0
within 30% 17 9 8 \ 0
over 30% decreaseed 10 4 4 2
‘ cases 16 7 7 2
Control over 30% increased 0 0 0 0
within 30% 16 7 7 2
—_— over 309% decreased 0 0 0 0
cases 39 | 19 18 2
‘Treated over 30% increased 10 6 4 0
within 30% 18 6 10 2
L over 30% decreased i ‘ 7 ‘ 4 0
cases ‘ 17 | ¥ 1 8 2
Control over 309% increased 0 i 0 0 0
within 30% 17 | i 8 2
P ol | over 309% decreased ‘ 0 \ 0 0 0
| l cases i 39 19 18 2
Treated| °7¢ 30% increased | 6 6 0 | 0
within 30% 31 | 13 16 2
over 30% decreased | 2 0 2 0
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cases
over 30% increased
within 309%

over 30% decreased

FHEIEAE O %

~ Total
n=39

‘ 17
0

16

1

S e <9
= ] & o
| oo

cases

over 30% increased
within 30%

over 30% decreased

GPT

cases
over 30% increased
within 30%

over 30% decreased

N w0

15 % 3 %

| Azoospermia  Oligozospermia Normozospermia
n=2

2

(=

S N O W

—

S N O =N

S N O N

cases
over 309% increased
within 309%

over 30% decreased

GOT

cases

over 30% increased
within 30%

over 30% decreased

cases
over 30% increased
within 30%

over 30% decreased

Creati-
nine

cases

over 30% increased

within 30%
over 30% decreased

cases
over 30% increased
within 30%

over 30% decreased

39
12
16
11

17

‘ 17

o

~N 00

0 N & o~

S O N

S N O W
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BUN
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over 30% increased
within 309%
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over 30% increased
within 309%
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Table 3 J?DPZTﬂ/( F J i 1z

AT - AR BE - BRAEZ

(219) 35

%+ % Metharmon M D% (2941)

Total ‘ Azoospermia | Oligozospermia Normozospermia
e o o . n=29 | n=12 n=17 i n=0
cases 14 T 7 0
Control over 30% increased 0 0 ‘ 0 0
| oo within 30% 14 1 7 | 7 0
' ’ over 30% decreased 0 0 0 0
17KS | ‘ — e
| cases 29 ‘ 12 17 0
Treated over 30% increased 11 | 4 7 0
I ‘
cate within 30% 16 8 f 8 0
| over 30% decreased 2 0 2 0
‘r cases 14 ‘ T 1 7 0
Cant ]‘ over 30% increased | 0 ‘ 0 0 0
O within 30% | 14 | 7 7 0
; ’ over 30% decreased 0 | 0 0 0
170HCS ‘¥ = e | I -~
cases 29 12 17 0
| over 30% increased 10 8 2 0
Treated iy
‘ within 30% 15 4 a1, 0
over 30% decreased 4 0 } 4 0

Fig. 4 chi square &

Volume Den51ty ‘Motxhty
ﬁiﬁﬁé 3 ?7)3 E X o | o
ME®2AHE | X o | o

17-

| 5w | s N Creati-
TP} MG‘TBmHTTTWwaHAH’GmyGOT‘MMWBWYNKSM}ES

HER%3 AR | X

O ; A fE Kﬁ—%SS%’Cﬁ
XH; BB ERES % THE

AYNE CMORETHE S (1966) KR LEEMT 2
DYRZED 3 ZHh BN, Z ORI 5 (1966) D43.5
YoITIT\ A%, H (1965) @ testosterone+HCG De%k
U Riefinaia shi- &+ 2 iEic iz = 058z
GELAN

FEFRNVE CHEARLEROS 2 Z L mbh T
VB, SEOA Y LELMESH1IAECL3 X 0B
A TP 3L A/G Hicwt+ 5 B8 2 oh ik
i,

P L VBGITHE D FFEEIC OV TIEEE < OHE
BIEN T & . ZDED total cholesterol, TTT,
total bilirubin, GPT, GOT 7 Yzt T 2RE i35
VENRLOB—EOEBE IR SN0, EBk
VE VB XIORRIGAID #e 502 X 51 cholesterol @
BOLHMEN T2, SEIORETIRoALICHTS
HELHR NP, LU ALP Eficy L ik

x "o ‘ o ‘ x }o | o | o] x L x

o ‘ o

NEBEMESED LD £ 5HO RFPLEL 25
n5.

RH17-KS, 17-OHCS It LBk e 851370
PRI & BN & E 2 O TERAIDEEITES T Z s+
5T ERUARIFETE, BEDS (1966) b7 DRinE &
5T LiE L, SEOBRETH [ Hm 2R
7E.

U EOREP SR TEHEANCIZE Y HIFB_ZEWEH D
754, KR, LT ORTIBEE T T 2N Y
MFTERZ L FRAPREEORBICECES - L &
RTHDTHS 9.

IR REE BRI BE WA bR SRR L 7= B AT
SEBFEINCH LA S LELME 1 ~3 7 HlzhizoT
REOE LR oies, BFRE, SR+ s
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8L FERC B AL E, R 27 e A FECRIETE
Bt L, RO17H L g L7z,

(1) R+ 2REBL LTERETFRECHTS D
DONPRT, FIEPILELECET HERFL 2 72,

(2) i ALP fEtEo #at & b hieds, GPT,
GOT #& T/ EIst LTt —EDBLERE &
by,

(3) RRH17-KS, 17-OHCS izt L C i & OBkt & #
MEESB S ONREPE.

(FErfsichbic) BECFEERERO #RE, #iK
Mzbo<lB#tTaLLbic, Ba@BArviciivi
AAMBENSTICBRHERLET).

x B

1) SUEEA, DEFE, PIIKE, wENE
L REEBAERrEY (2 FE VM) IC
X% BUTRED R, ERLFEAR, 33:1038-
1064, 1966.

2) WikTH, BERE=, BANIME, MiHTRE :
AP NEVMO REFETHRIC RiETREC
ST, BARESES, 11:130-135, 1966.

3) Schirren, C.: Die konservative Therapie
von Fertilititsstdrungen des Mannes. Urologe,
7 :179-184, 1968.

4) FRE : HEERMERSWIECET 2% W
R, 11:1217-1228, 1965.
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Medical Treatment of Male Sterility

I. Influence of Metharmon M on

seminal fluid, biochemical values in

serum and the amount of steroids
excreted into urine

Tomoyuki Ishibe, Akira Matsuki
and Yoji Fujimoto

Department of Urology, Hiroshima
University School of Medicine
(Director : Prof. H. Nihira)

Fifty-six patients suffering form male sterility
were divided into 2 groups: control (17 patients)
administered on placebos only and others (39
patients) receiving 6 tablets of Metharmon M per
oral daily during more than one month to less
than three months.

Statistical studies were made on these groups of
patients for the effects of the drug on the volume
of seminal fluid, spermic density and the motility
every month. In addition, after the administra-
tion of the drug had been performed, statistical
studies were carried out on total protein, A/G ratio,
total bilirubin, TTT, total cholesterol, ALP, GPT,
GOT, Creatinine in blood and 17-KS and 17-
OHCS in urine.

The results thus obtained are summarized as
follows comparing the states of patients before
treatment.

(1) Influence on seminal fluid was found to
be greater for spermic density and after cease of
medication also high values could be maintained.

(2) The activity of serum ALP was found to
increase, but no definite changes were recogniz-
ed on the hepatic functions including GPT and
GOT.

(3) As for 17-KS and 17-OHCS in urine, the

amount of excretion was found to increase.



B m
&P
i

=y

4
ao i
2 #
S

B WA EE O R ¥

. BHANEELRERK, MEEEREER S CICRF
Z 5 a4 FHHMEIC 1T 3 Vitamin E O

Medical Treatment of Male Infertility

II. Effects of Vitamin E on the semen, blood chemistries and urinary steroids

EEREEFHWRBPEE (EL CREEHD)
a & om oT7 BmOR iz B M e
Tomoyuki ISHIBE Satoru MATSUKI Minoru KAZUTA

PR 15 % Erte 34 00 RFEMEBMERIEESRE X L Vitamin E 2 1 H 300mg 581 A AL E3 B AIC
bz RAKREL, 1y AECERE BTRE, EPReEH L. £ BAREK TR Y M4
total protein, A/G Ft, total bilirubin, TTT, total cholesterol, ALP, GPT, GOT, creatinine I8 X TR
T 17KS, 17-OHCS ZJE L, THHRIE & L CkOSEE G

(1) BrEEcCHLCEIhEdEnsesboins, BEPEED BoiEd #iFL e, sk
SILTLEIFREL, ZhbDEIMIFETh 2.

(2) MmyEERERS LT TTT o, GPT, GOT o4 H L 722, ALP, total cholesterol,

TP BT A/G it L Ti—E L8 RIS ol
(3) JR" 17-KS, 17-OHCS lzktL Tix—E L EE 5 X R pol

BUREREICST 2 EEIc VT BESLVE Y,
BRI AT Y, REDRE, EX VAL 7 BRI
REDEMS B2 VE ZOHAR TR b T & 2,
Schirren (1968) I X5 F TH 7L HAF VEEDRIE
FIFEATELRVLORD B,

Vitamin E OREEIRRHT 541X Evans and Bi-
shop (1922) 23 MO RNiE% Flh+5 €2 L LT
CHERELOIHAEY, TEARTRESR L LER
L, WERH IR 5 5BOBRKICOREICEST 5
bDLENTE, SEFEHE S Vitamin E FehicfE
750 FEIRET R, MR LR X UYRT 2 7 v A FHEE
OEFEBRH LicDTE OREL HET 3.

KRMR LD VIZHE

BEFN434E 1 A & Y 128 ORfic IR B RFE S B b
WS PRERL B BV NI 3 42 A BB AN EE f 34
FIF19FlicH L, Vitamin E # 1 H300mg (=5 (=
—¥A), 68E] E3HD5x BAKEL, BBI5HlC

% LTl placebo # Ffflc &5 L, DOl 1 v HES3
7 ARICDIE D 4 BB S BRI E S 3055
HELEOLZOR, HTRE, BHRERILE
Te BRI 5 Lt OEE S 3 7 A bz ) R
L7z, SHLREBFEK TR, T72bb Vitamin E F72ik
placebo 5 3 ¥ A B ®ifuiE total protein (TP, 7#
=& FEYTE) . A/G H(ENTER), total bilirubin (Jaffe
#), thymol turbidiry test (TTT, Shank-Hoagland

%), total cholesterol (Zak-Henley #), alkaline

phosphatase (ALP, King-Kind #), glutamic pyruvic
transaminase 33 X U glutamic oxalacetic transaminase
(GPT XU GOT, Reitman-Frankel #), creatinine
(Jaffe #), BUN (diacetylmonoxime &), jEH17-KS
(Drekter #7)I125#:) 3 X 1U017-OHCS (Gren-Nelson

MENEE) OEEZREMOZLEHE L. 2hbD
EEOMEICIFERHT B T B HE EOAT v 2 BEL
725 2 TIRERATEICS L30% L EoZEH 2 > THE L
L, #m, AEBZLCIBS O3B biJiz 52T,
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Table 2 MiEHEZEIcx$ % Vitamin E (=R35) g5

| Total | Azoospermia | Oligozospermia | Normozospermia
| ‘ n=18 | n=6 | n=11 | n=1
cases 15 i 7 | 3 ‘ 0
Control over 30% increased 0 0 0 0
within 30% 15 7 8 0
p over 30% decreased } 0 0 0 0
cases 18 6 11 1
Treated over 30% increased | 0 0 0 0
within 30% ‘ 18 | 6 11 1
| over 30% decreased ’ 0 l 0 0 0
cases ‘ 14 7 7 0
Control over 30% increased 0 0 0 0
] within 30% 14 7 7 0
over 30% decreased 0 ‘ 0 0 0
A/G ‘
cases | 18 6 ‘ 11 1
Treated over 30% increased 1 1 " 0 0
within 30% 17 5 ‘ 11 1
over 30% decreased 0 ! 0 } 0 0
cases 15 7 8 0
Control over 30% increased 0 0 0 0
within 30% , 15 7 8 0
— over 30% decreased ‘ 0 0 0 i 0
. Biri ‘
cases 18 6 11 1
Treated over 30% increased 4 0 4 0
within 30% | 11 5 6 0
over 30% decreased 3 1 1 1
cases 14 7 7 0
Control over 30% increased 0 0 0 0
within 30% 14 7 7 0
— over 30% decreased 0 0 0 0
cases 18 6 11 1
Treated °VE 30% increased 7 2 5 0
within 30% 8 | 2 8 1
over 30% decreased 3 J 2 1 0
cases 15 | 7 8 0
Control, °VeF 30% increased 0 0 0 0
within 30% 15 7 8 0
over 30% decreased 0 0 0 0
o chel cases 18 6 11 1
Treated over 30% increased 1 0 1 0
within 30% 17 6 10 1
| over 30% decreased 0 0 0 0
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‘ Total Azoospermia | Oligozospermia [Normozospermia
i n=18 n=6 | n=11 | n=1
cases [ 15 | 7 ‘ 8 0
over 30% increased ‘ 0 0 0 0
Control . ‘
i within 30% 14 7 7 0
l over 30% decreased ~ 1 0 ’ 1 0
ALP | —
cases ‘ 18 6 ‘ 11 1
N over 30% increased 3 2 ‘ 1 0
| Treated L
within 30% 13 3 9 1
over 30% decreased | 2 1 l 1 0
cases { 15 7 8 0
over 30% increased 0 0 0 0
Control L
within 30% 14 7 7 0
over 30% decreased 1 0 1 0
GPT
cases 18 6 11 1
over 30% increased 5 - 3 1 1
Treated L
within 30% 3 1 2 0
over 30% decreased 10 2 8 0
I cases ‘ 15 7 8 0
over 30% increased 0 0 0 0
Control .
| within 30% 15 7 8 0
i over 30% decreased | 0 0 0 0
GOT |
cases 18 6 11 1
over 30% increased 3 2 0 1
Treated L
N within 30% 6 1 5 0
over 30% decreased 9 3 6 0
1 i cases E 15 7 8 0
| over 30% increased 0 0 0 0
Control L
within 30% 15 7 8 0
Crea- over 30% decreased } 0 0 0 0
binine cases 18 6 11 1
over 30% increased 1 0 1 0
Treated ]
within 30% | 13 4 8 1
L over 30% decreased ‘ 4 2 2 0
cases I 15 ‘ 7 " 8 0
over 30% increased 0 0 0 0
Control L
within 30% 15 7 8 0
over 30% decreased | 0 0 0 0
BUN
cases | 18 6 11 1
over 30% increased ‘ 2 0 2 0
Treated L
within 30% 16 6 9 1
over 30% decreased | 0 0 0 0
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Table 3 R 27 v FHffEIAT 5 Vitamin E (2x7) oBg

Total Azospermia | Oligozospermia Normozospermia
n=9 n=4 | n=>5 | n=0

cases 14 7 7 } 0
over 30% increased 0 0 0 | 0

Control o 1
within 30% 14 7 7 } 0
over 30% decreased 0 0 0 | 0

17KS ‘ 1
cases 9 4 | 5 0
over 30% increased 2 1 1 ! 0

Treated L
within 30% 4 2 2 0
over 30% decreased 3 1 2 0
cases 14 7 7 0
over 30% increased 0 0 0 0
Control L
within 30% 14 7 7 0
over 30% decreased 0 0 | 0 0
17-OHCS ‘

cases 9 4 5 0
over 30% increased 2 1 | 1 ; 0

Treated L ‘
within 30% 6 3 3 | 0
over 30% decreased 1 0 1 ‘ 0

chi square (2 X 3) BXU EEERHETLOTHRE
{7707,

M &

I. FREFTRICRH 282 (F1, 194)

BRI KT 2382853 7 H E T4 5 L154HR
U, BB TN 2 51T, BEDIEELZOK
ENEB0NLUNDOLEEEZRL, WIS EEOLE TIE
Bipole. FEFRE L OERE RS LEIZD RV,
ZHRPECIE ERTERIC L BT 2 00 £
o, LA LUETERED S WITESRIC T T Vitamin
E DFREICRIT 283D hpot.

HPBRECHT 208525 L BH X 0 METTL
DHEL, 37 HOFIKITEE LTIz ki AN
B, & DEEE HONCEEANIL 1 % DfERRER (12 =14.2452,
P=0.001) CEETho/. FBEFEHIEL #mML
Teb D PFLL R Zbt, Z 0N 1%0 Gk
(P=0.003) CHEETh /. BTFIEELOBEFZIZOW
T Vitamin E OREH 53 &L, ZHEFREETEENE
HT L ORL R, EEFRERTIZE ORRIED o
iz,

HEEERICH LTS Vitamin E OEEC o TELE
HLIeb DL, REEVLENTHY, #5378
B OB fERZE10% (P=0.057) THET boix.
BIEPIEB S HEMETTL00% L, BEFIE2 7 A
B o8 5% 5% (P =0.014) THET bo'.

EINETIREE & OBfRE A D & 2B TEFNTERE TES
W LEIT 2 b D0R%£ L R bhi,

T BARTRIRIC X 2T 2 41(10.5%) MEARICHZ L7e.

O. EELFEICRT 288 (£2, 184)

3 Aflichiz% Vitamin E 52k 5 TP, A/G
. total cholesterol, ALP X 08 BUN o ZE@hid
SHOEE T/ o7z, total bilirubin X184 4 4
I, 3HIBO R AR LI, £ OEEL5 % DERE
(X2=7.4036) THETH Y, ZOHEMII0%D EkHE
(P=0.074) THEE Tho7/z. TTT Tix18f+F 7 flic
WIS, e 3FICEO R A b, ZOEELAERE1
% (?=11.3127) THETH D, i zOHEMb HKR
1% (P=0.009) THETH o7 GPT, GOT,
creatinine TIXIIMT A L DICHL, BT HLOR%L
{, transaminase DZEENL WIS b BREL % (=
19.3684, 15.7139) THETH Y, TOBED b 1 %DfE
M= (P =0.0031, 0.001) THEEThok %/ crea-
tinine DEAI10% D fERR=E (P =0.074) T 4> TH
BEThok. WMTRELDMRE 258 TTT BIW
total bilirubin DA L7z b DRZHETERICELL, %
7z transaminase JEEDEKT 2 &= Lcb DL 2R TIE
Bizg L #bhie, Zhick UERE TR CIRZRETE
BRiCHL ALP, GPT 0B kT 008 £< b1
7z.

WM. RFE2FeA FPEEEIC S5 B8 (K3, 9
1)
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Table 4. chi square (2 X 3) test
Volume i Density ;Motility
Vitamin | |
Eg53r8 | | T |
Rl L #%5H 1k ' b
#2HA x XX
| Biril. Cholest 1 Creati-
/
R L AH’GHNGOﬂBUNNHS‘OmE‘ At
Vitamin ‘ o | 2 | ws | wg
e O O ‘ | X x| | ‘x e | s
¥ P<1% *:5%>P>1% $:10%>P>5% X :not significant
Table 5. Probability test
| Volume} Density : Motility
Vitamin E | increased X Hok £
B 3 7 A#| decreased X X b4
WJ_& E.th .| increased X e *
®"2AR decreased X X X
| TP‘Aﬂ;m‘BHHWTfrT]C“ﬂ%t ALP| GPT | GOT | BUN 17:KS{] | Creatinine
‘ | tot. |77 7 tot. ‘ | | | ()}1(38
Vitamin E | increased | X [ X ¥ * X * X l X X X
BE53 A T&J decreased| X ; X ¥ X X Hok Hok | ¥ g %
I
5%>P>1%

I P<1% K

RH17-KS X 9 R 3HIT Ik ERL, 24 TH
ML, E717-OHCS X 9 #id 2 plic#hn, 1 4T

LTRSS LEEOES TlXdrol.

B EDORGES ek L L TER DL Vita-
min E #5317 AER X O EERRILZ 2 AEIZOW
TXIER L MEE L, chi square (2 X 3) 72 b NICEREHE
RHE2TEOTRELRELERL, S5IWRLE.

z

Vitamin E OAEBERIIC SV T BH L TR
w73, Evans and Bishop (1922) it X2 £TH72< Z
DE & I VITAETEEEZ L > TEETH BT Y Tk
<s MREORE, MEREROTHRE E L LBERLTYS
N, - Vitamin E RZHET v b T EIODOZE
WP UM DBIZE, 52V IREBIET ORRES D
Bz b (EFE, 1958), E7cHEE, I (1962)
4 5wy MZ Vitamin E 285+ LIc X2 THETE
BB L O EVEMM O BEES TUET A R HLPICL
7o, ZOERAMF L LTIE Vitamin E 2 EESLVE
VEBRT A OTEEL, TEREZEELTOERRD
LRSS Tws (U, &FT, 1955).

Z DX 5 b} T Vitamin E 2 BEANEEICH LT
33 <, B 64lic 1 H300mg sEEAL,

£:10%>P>5%

X : not significant

26llc ST oz e L, Lindner (1958) i%55fi7120
BRCERE B, 1TFICET LERE Lz, £70RIES
(1964) X29FICER L, HBTREICI LTI E%) 94

W, WEHRIFISFAEZER L. B TREDR
VEERNICIEZ DR E BRI D M, TR, ERT
FETIEREHAEGTHoOL b L. Zhitd lLEELD
BAEIR L 2 41 (10.5%) Th2H, W3 HA
B2 12% O30T 30% LL_E DX FIREE DBEINASEED B 1L
. Oz LIXRIES (1965), Lindner (1955) & DRk
B L TEOFRLCLUEGMIZZ L VX 503,
BEDODARD X H BIEEFIE v -VIC £ TRIE L TcERNIE
BB ihots. ZOZLERGESRELEBICLTLEE
I, BETIEOBARETFRECG LRELHFE L
T LREHE L EZ: bhd. LA L Vitamin E OIS
EBLECEED TARCBVIBE R TSI X
WIRH DR TH D.

SETSERIMEIC 3 B Vitamin E OEEic>\»C Lin-
dner (1955) ITEFREICEHLTLAVELTWB,
SE R TEEIE 3 7 A BICiZ10% PERET, ik
WAL 2 7 A BICE S %OBRETHEINT 5 b O
S0tz LI, ZOEPLOHFEIREVLEVZ D,
L UEBEIRA80% A BIcE Lc b Didin <, BFiRE
T T = D8 1E Lindner (1955), & (1966) 7z
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E D& L RERIBEL STz,

Vitamin E 285 L, HEB IO moHREE
BRI C L B haA (1960) RELBIEL, %
Tete R (1965) 1Mk v D2 b NS WIS T
5{Ef % Vitamin E BB T5Z L 2HLMIZ LT
B0% REBINLRECHTIEER—EL T,
Vitamin E $50c & 2 IiEE AR BEICo V- THREA
B (1966) 1T L A EFEL L2 0, S0BNES®
5bDREL, THET AT I A OHEMBERRTH
5& L. SEIORETRISFITDTH LHI A/G
DM ERBD DL T, 2P TRE TP, A/G D
VS h £30% LINDEENC T E ok, BT I/
B DRZITE > T 5 AFEESEDS Vitamin E D5z &
STPHIETE B Z LA Gyorgy and Goldblatt(1949) i1
koTmbh, {EHF, EEE (1965), Hove (1949) 7 &
L POEAVIREBIZ L B 5 v b OIFfEZES Vitamin E T X
STERSNEZ LEHLMIC L. SHEOREE 5
LANOFEEREL IR T3 L vbhd TTT
ERICHEME Sz Licb ORE L A bhi. TTT & ik
ZFn 7Y U EL D% Gysrgy and Goldblatt (1949)
ZXoTHESNTHEY, ZhbeDERLRET 2L
EiRH DM, TP BEIOA/G OB b AT HENT
EZ Oflc—E LR RB0E P07, L LEZE
MEFFEEERIC BfR 3% & bR B total bilirubin 23 L
TREMSES b OBEL, FFEBROETME, EITHEE
fbiz—%F % L b iU % transaminase JEPEIC XL T
X, ThERPEEsb0in£L, FlERELEESR
BTN b OMEIHT 5 EEI A BRENZ - LB a5
iz,

PNHE (1965) % Vitamin E OiFESEHC ST 2 B4
AL, 1 H1507\L300mg DFE5%{FEo7k
5, ME=VRTFe—EREFIKTLEE L, RED
(1966) biEfEIZ %L Vitamin E 2#E5+2% L 20H
RIS ETTEERIC > T v 2 7 v — VEBET
FTHZLEHLICL, BEHCEEEEZTTLOTE
ZOEBIEHRTRVE Lz, L LAEIOREETIEZE
DOEFMEZ30% THIz7znd, 1A, T (1965) &[F
BREA D TR T sk LIER 2B Lis otz b
BRETFIE L H &3 creatinine, BUN flicxl+ 2 &
Z%< <L, DT creatinine TR E 5T DO
2R BN T E ol

Vitamin E ORZIZ L5 T TEAERB IUOHR, NS
WHEBICEEOR S Z LML TS, RHEXF e A
Rz % 822> T Biumer and Beckmann (1955)
1 Vitamin E #5112 X > TR17-KS PEE BN+ 5
ZLEH LML, Lindner (1958) 11 FmpEE

FEL AT - BAOREE - S AR

(227) 43

NP B A Vitamin E #8572 L FEREH17.KS ©
HEIERIRFIZ =5 F b e U BRHMEDB MO S 5 2 L &
BB L, 3 (1966) X4 ED Vitamin E ZFEH17-
KS PRtEDOHEML B FRE DAY, e kBIZX>
TRV DD ERBDZ, RIFS (1965) 1TEETF
FEFICOCTRE LB AR L E Uiz, ¥ 5 0EAFRF
27 uA FHREIZHT 5 Vitamin E DB —Fw
7, 17-KS i2 20T ik Wenig (1958) & [REENL Y D
HHECHOT 2 L08R 6N, LPLREF~ADZF 1
A FEREEINE 2 53 UL FEE, BIE, MicsiL
Vitamin E RNEEER L b 0TIEEL, Kizoxz
IO L bBERERE L O2LDOTHB L E
BLTBARETHDE. B ICINEDTFul FR
FFEEIC L B2 RiFT 2L H Y 9B L EBxbh
5.

PIE Vitamin E O, MW RiCHET 28828k
RILEH, ZROHEIBRCB AR & Tk
HB, B THREERRIET, ZRIRBEITOESER
BIZRESRLTRY, BEDLOELLE~DEEN
WETHDIETREPLVOZLLELLIC, BERD
D7l LTHZ OFHEIE L TRERMIc W T2RiEr
BT D LEHERERTH B ED THEETHY,
(e OREEEORBILIIEEEL £ 3 v ExICRkEE
MEtsha_&ThHDLEL, SEII0%LLEOEH %
AHME, ThabbERBEFCH L b DR EEL
L, % DEFICOCTFEM L7225, 30% &\ 5 iEic>
WTHLEREOHHRER TN EFNRESTEY, S%ch
LORICOCTILERZ ML RATR& LzsrThA
5

= B

JE B RF B BRI R AR © R L 7o MR R
H, WAWEE, BTHEBEEREEE LW TEER
FH3MFIFR19FIzRt L, Vitamin E (25, T—91)
# 1 H300mg $EiRM#EL, TR, migE(LsE,
RPRFuA RERRER FOH X 0 72 0E 2R LKk
DR & iz,

1) ETEEcHLTEIhE B35 08%
<, BIEPEBLBCEEMR L, $ZBTETIE
EREFREICH L Vitamin E OEEE®L 5 (F7k. EH)
PEICHT 2 BT T REC T hERVYS, T3
ORI, AERCLEMETRL, ZOBEMEEET
BTz,

(2) mEE{LZEIzd L TE TTT oM GPT,
GOT D¥Eb %, 7= ALP, total cholesterol, TP 8 X
W A/G HIZH L TR—E LB e RIF S BhoTe.
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(3) FRH17-KS, 17-OHCS izt LTk —E L= FE
wEz ol

FErkscdblcy BMC-FEERRZO BiEE, K
B ERHHBLET, ERBAHEHCE VT —FA
BRXEFCEHFELET.)

x W
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Medical Treatment of Male Infertility

II. Effects of Vitamin E on the
semen, blood chemistries and
urinary steroids

Tomoyuki Ishibe, Satoru Matsuki,
Minoru Kazuta

At the Urological Department of the Hiroshima
University Hospital, 300mg of Vitamin E
(JUVELA, Eisai Co., Ltd.) per day was ad-
ministered orally to the 19 cases of the 34 cases
of sterility without sexual gland abnormality,
endocrinosis, and sperma passage disturbance etc.,
and the following results were obtained from the
study of its effects on semen, physico-chemical
values of the blood, and the excretion of steroid
in urine.

(1) Many cases showed the increase of sperm
concentration, and the high value was maintain-
ed even after the interruption of the administra-

tion. The effect of Vitamin E on oligospermia

was more marked than on aspermia. Though the
effect on the movement of sperm was less mark-
en when compared with that on the sperm con-
centration, the movement was not reduced but
remained unchanged or increased. This increase
was significant.

(2) With respect to the physico-chemical valu-
es, the administratien caused the increase of TTT
and the decrease of GPT and GOT, but it did
not produce definite effects on tatl cholesterol,
TP, and A/G ratio.

(3) The administration did not produce definite
effects on 17-KS in urine and 17-OHCS.



BHRAESTWY & BE
I RITEERREREEICRIZET 2 v v e v MORZE
Male Adnexal Organ Secretion and Enzymes

1II. Influence of Metharmon M on the enzyme activity in

seminal plasma of patients with sterility

ERAFESBERERFRE (BE CPEERR)
PN U /AN N BE

Tomoyuki ISHIBE Satoru MATSUKI

Department of Urology, Hiroshima University School of Medicine
(Director : Prof. H. Nihira)

SHR 17 B % 230 49 B0 BB RITERZIC AL AP vE Y ME 1A 68583 7 ARARELD, 2
OE 1 5 A4 oS (LDH, LDH isoenzymes, ALP, LAP, TAP, PAP, GOT & XU GPT){E{E
DEFEFRET S L L LIz, Bkl 3 7 AEERCERZBR L, ROBEEE-.

(1) LDH i3 2 44 VMBS L D ZHETERTIIEMNT 5 b 028% <, HEFERLHOEIEE
HEFEL 7278, ERTEBTI—ENEE RS AhoTk.

(2) AFALELMESZE->T LDH, I, IHEOENETTLONEL AN, BEPEELENE

BEEDOE BRI

(3) TAP, GOT, GPT i3 A ¥ VE L MOFEIZ LSO TEMEZBKRS 5 L0 En27208, HBEFILEC

{72 5 —EDOMHEMITAR L e D7,

(4) ALP, LAP FHER—EOEHEZ RS Ah27k.

EEETICH LA LE L MOEEEBZ A5 LER
17-KS O, FETBRE OB EDHALND Z L3
HWEINTVEN, FRFOER Lk 5 EEY
BEt Lz b oz,

AHXTHRBEENMIERECH LA LT MERS
L7235 A ORRP B RIEE OE T & Rat Lz,

&R D UICEERIE

BFge st 52135 B RS E I BRI PR 2 RS 3 L
EoRiEE EiFE L T RRE L ERFE (21X
105/ml LI E), ZHFE (FBT320~1 xX108/ml) 726
Nz SRS T (T80 1 X 108/ml DAF) BEFATH 5.
= ORI RE NS B, BIALEH, MRTHSNS

REgr@wsb0, SLIETFREHEEDCDH S b ORER
Wi, Zh b OREEERE O 5 B2 (SERFTEEL]
THTREIE, EFETESH) el HrEeErMEl
H 6 4855 3 AN S IRAIRE Lo 3 3 AR b 7z> TIHIR
FOBELANVOEHEZERTS &L bic, FIkED 3
B Bichic ) Aiglc = 0L & ER Uiz, 75176l
L placebo ##%EL, W& Lic.

HIE L7zEE3E 1% lactic dehydrogenase (Cabaut, Wro-
blewski unit/ml), lactic dehydrogenase isoenzymes
(Wieme’s agar gel electrophoresis, %), alkaline and
acid phosphatase (King-Kind, King-Armstrong unit/
ml), leucine aminopeptidase (Goldberg-Rutenblirg,

Goldberg-Rutenbtirg unit/ml), glutamic oxalacetic
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and pyruvic transaminase (Reitman-Frankel, Karmen
unit/ml) T & ¥ lactic dehydrogenase isoenzymes
zymogram (¥ Lumicon P2 autorecording densitometer
(FH) % AV, 530mp OEETMELE. HEIE
QV-50 spectrophotometer () % H\ 7z,

X4 AU EBR LTI EZRDE
BT, WikEsL2RLE TRk UDE‘}C
2 T304531448 5712 2000[E]8s, 2047 2 ha @ik, £o kb
HEARL Lz, ZoBEticd &5 RO RE
ﬁtomfﬁ%@&%oTVKw EIEHAEHIE B
BERISEOREICHE L722s EBIfTRVvEavHEalE
—10°C DOWHEICREFL, WEFARRLUAIZ T T
BB LY IC L. D DREOHEIRERATO
FEFIER DE VL ST YFHZ B 1T D HE LORELZBE
L7z kT, RIS L30% L EDZERZ Lo THE
EL, HimLzbo, B Lcbos XOAEDIEEIC
St

K BR BK K

1. lactic dehydrogenase (LDH)

2ERELTOEHEARD LA VE U MOEEIZE &
SL—EDFHMIE L, ElBIEF RS BE L
olc, FETIBE L OBRTIRERTERTIEZA 1T
UMEBEIZE VDL, HIEEL LIRS L DRERO
cDITKt L, ZHTEBTEAN LT MEEICE VY
L, BEEHIERLECEEZTRTLORL o7

2. LDH isoenzymes

ZEL LTAHARBAEVAERAT Y FHRREVDI A
FIE L MOEEHIT X0 T30%LA LD E R T L DA
%<, FrefbhiEgbEVEIEER L. LPALET

B L OIS E0ZEZRD im0k,
BIVAEIZOWTHRDS LA LTV MBESICHESTE

DEDZEEPEMT2L00EL, HEHIFTHET
I % & 20fH 6 2 30% PA_ L D HIINA A 5 A, ﬁ’)‘ Lz

b DIFED oTz, Skl Ko THicEDb &
TFTLOREINLZ. ZOBREZHFERICEL, &

HTHEMTEVHALATHO.
AL A F T MBHICE Lo TRE LT
L, #mt23L0L, Wb+ 2L0035< b7,

% 2

BAERIE G i L B

HARESFE 15 % 3 &5

BENEVEL, BEPILCE>T 14 A B IZ20f]H
106A330% LA LA LT, BFEEL OBRE 22 L Z
FHERICHEL, SETERE AP LvE L MESICES
TEYT 5L ONRL 1o, BEPILEOR I RE
RO,

AV E U MBGICHE D BB OEEIT A Z Y X755
KREVH, BINT2L003£<, %531 HABICEXR
HLTOEEOMME R Uiz, BTRERHES Ktk
DFEEHDEZRETIETHMT 20032 L b,

2 IAHEIE A ' o MEBSIC 5 —ED FHAIE7
o RIVEFRKRT, EledikicfE> BEib—E L
MERE ROk,

3. alkaline phosphatase (ALP)

AV IE UMBEIZEES ALP EHE~OEEITI—FL
b OE L, EEERIRCHE S EBLE O TR
hote. HTEECHEIRIROEERD L, TRETER
TRERERICHEL 2 V1T v MBI X2 THEER
BRT2L00%<, ERIERLEVEEZHER L.

4. leucine aminopeptidase (LAP)

AT MBS 5 BT 55 TR VD3,
Bt 1 0 A BICIZEINT 2 b 0L o, L
URFREICD LS RIELDER AR BRI

5. total acid phosphatase (TAP)

AY LT LMEBELIIZ LS THEMT 2 b ONREVD, H
IR L2 <, FTE ofic b G D&
\(\

>—/m—

6. prostatic acid phosphatase (PAP)

AY ' MESICRT ZHEEE L TAP (51 % & [F]
BC—E LclmiZie <, FETIRECHE S ROk LD
FNSY (2400

7. glutamic pyruvic transaminase (GPT)

WD A 1T o MEGHITiE30% LA DI Z 7R~
THLORRRLEL <, HIEREBDT 51 ORPREN>
7o, FETIREE L ORICIEEUE EDERH BRI,

8. glutamic oxalacetic transaminase (GOT)

AP E VUMBHIZ XS T30% L EoEmz st o
2 GPT kL s, BEEPICEI EHRALGHLT
Xz, 20X ) sERNEZRER TRER FRERIC
LI VYHLRZHABRT.

chi square #7E

|LDH LDH-1 LDH-I LDH-I LDH-IV LDH-V|ALP LAP |TAP|PAP GPT GOT

wR%3»nE | o | o | o | o | x a |a|w | a]e |8 ]|e
REH2AAE | O o | o | x | X o x | x o] o|x ‘o
OFf ZBRBERES%THETHB. XH BHIZERES % THETA.
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BB EDREIZSWT A LELMS » BRI#RE#%
BIOEEPIEE 2 P ARIZ OV THBL kL, chi
square &K, GRS % THEH L2, O %2107
Lies & K ©hsb.

z B

FBHEREIE DIRPRCITREFICHE R 75 b Didin { 45D
FNECRBIBHC SR T 328, BRI O3 0h%
OWEEXELLY, BERAOT K kSRR FE SR
TETe. ZODTEHEICRT 2 Kk DBk £ g
& 55 EREES L v O PERRRE: 25 IO
Schirren (1968) /2 EIC X2 ETH 7 L Fix D Bt
HIOKIHR L 2> T3, A% 2 Mi pregnenolone
1.0mg, 4*androstenedione 1.5mg, 45-androstenediol
0.5mg, testosterone 1.0mg, ¥ZMEHIRIER7.5mg % 1
gEFFIC & L3RRI T, FMIC X > T pregnenolone, andro-
stenedione [ZEMWIERAERF HET5 (EH%2 boz &
BHLICEh, RES (1966), KRGS (1966) 7 &
FEENLEDOHRBICZNE AV TE . Fiokikhiz
BEROBEENEEN, ZhbDH3 LRI ETEE
LIEROBEEREL LTHY bR, Ehtkhrer s
N & DR, HECIEMERLE CBREIES EHL AL
£ LEEFED interaction & L THRE IR TE 72

FEirP o LDH iz B L T i% Grayhack & (1964) %
L L LI ZDIEERH O PITET L, BfEsLre v
ERLBRT 22 L 2B 6MICL, Caiola (1967), %%
HH (1967) b FEFRE O v EF Tk LDH iEiER
K< BiEAnrerobic ko Tohngmnts - &
BECEEZHLMZ L. SEOREEZ OEN LS
NE—EDHEMER SRV, AEOFRELLVEDZ
BHERTIEA VLT o MBS > THEERAT S
LOnE <, BEPERLPE VEHREZTRET, B
HEZOLL PR L2z L3 A LELMBVHD S
PERZ bl ARKERTH Y, Ez08%h
B HtEm v E AR Lo T KRS LDH &M% B
ELOLELDLEEZ LN, ZOEPGIRIEEY HEngE
WZlllLitHEEFH ThOD EEL NS,

BlERVE BB IO TRIERICS I 3EE LU
BIGEEMEESN S L5 Bern (1953), Williams-
Ashman (1954) &50#E534HE, LDH 4 1, I
ST DHEIMEIARFN D L > B LT AEHIC L EFLE
fblvx %73, LDH isoenzymes 12 DV T o &0
HAEIZ & B & BYBHEE Db 75 MBI MRS TRERE TS <
SHEOR S CHENT SR TERNE L BV 24% T
L, MEIDREA, HEOBEIZEEEEN LV HEE» b 0k
BOTETHDE L. Z0OEMLAEOREES 5 L

FEREAT AR HE
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APNECMBEIZISDTAS YR IASVR, B54%
3 7 HiTiZ2061 6 FlIc HEIDHINT 5 b O3 % bRl
L, ZOHPLOHERYFETESLLEZ LR S,

ALP (% Mann (1964) iz X % L HEEBH B MR T 1
fructose D5 fE, WRRICEELRBEZET L Vvbh, b
MERPIZLEEN B2, Moon & (1967) Ik 3 & §E
TREE, fructose HF &L ORIICHER L L, &
(1967) LHETIRE L Ol —E L BROARVZ L3
ALzl Zhbnz ik ALP EEREROBRT
ERDBRELE LTOMERD LV EERTLOTH
5. GEIORETHD & A e MELIC L 3EHX
DD, ZRETIETIHRIZ X > THEINT 2 L oxg s
Dz i, Btk Uiz X o TEIMERIZEIT S ALP
TEHEDBAE 2 L w7z Mann (1964) DRk L —3+ 3
D REROBRICSOVCTREBSBOBRMNNLEL 2
ZONBREETHB.

LAP &% b MERICOW TR LIz b Db i L,
EEIEBTEISHTECHE LSy LAP Eit 253
ZEEHLPITLTV 223, SREIDOHETIE—EDHE
# LAP B 5222 L3k, 24 re MBI
L BRPI7T-KS O AR LT AEHTH D LR
EZORBEREECHZEZATHS.

BYE7 27 7 7 —Bi3EHTIZ£ < 5%, Mann
(1964), Kirk (1952) B XY fructose & & bici:g
OHRETEL LTHE ShTE 7. BRI REER
FROFRBERIEMIC OV Tike T (1962), TS (1958)
REDERIZING N, FH (1967) DA TIIATER
TES, ERETFEXLOL LRWVIESEEZ TR LTV, 4
[\ D2 Y€ o MEGIC & 28037 OFEic kg
RS OBLCH—E LIEANT A ST, B kg
LR YRR AR OB LB T 42 7 7
=R T BBV Rk BRET, RH17-
KS Dk & P T + 2 7 7 # — ¥ OER T+
% &5 Grayhack & (1964) DOE#EL, 2 F T L Mg
Bz X2 TRH17-KS O H 5 & 3 8REF 5 (1966)
LOREPOR B L EBREOES L Z5THED, b
bt A e MEBSICHES RH17-KS, 17-0OHCS
DEhNZ B & 2T HE L

EMEIRPD h T2 7 IF—FIZ 0 v TORMNIT
Povoa and Villela (1960), Gregoire & (1961), Joel
and Herzberg (1965) 72 E2%% v, M ic b L10~20
FBLOEIBEICHEET S LN Eh, BiEhT
proteolyse 2B 5.3 % % DT %. Hankiewicz 5 (1964)
ICX 5 LIFIRE, RTRERL LBBRLELTEY,
Flck MBS ELSFET By T Ui L LGS B
LA Awapara & (1952) X5 THEEShTV3, &
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B DR TIIEHNT OIE B EORE & —B L7223,
AT VMBEHICS &S EENTA LR DT

H

& &

BRI D326 L A ' v MERE L, iR
P02, 3OBEERICHT SRR R LkORAE
B

1. LDH jEfix 2 4 e v MBS X ) ZHTER
TINS5 b O % <, BIRPIEE L EVIENE 2R
L7chd, S ENTR—EOEbER&E ok,

2. LDH isoenzymes T it # #1® ML Ko
T, HULEOEMT 2L O0% L, BHEPILED
ECEIE R FDEL AR L, T OMOGHEIZ VT
—E LA E R & feipode

3. 7+ x77H#—%, GOT, GPT {HHiZ 2 v
= U MBHIC X TEEZ T 2 b 0L, B
Hkic e ) —EOEFIIA bR,

4. ALP, LAP {EMIR—EDOLR &R E b - 7z,

GEriscdbic) BMCTFREEZO #iFE, #HK
EEECEHT LV, Ba#heviciivwich
AR SR L ES. RBAMOEERF14E
AAREEEBEIBCTRELE.)

ojl

x ®
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Male Adnexal Organ Secretion
and Enzymes

III. Influence of Metharmon M on
the enzyme activity in seminal
plasma of patients with
sterility.

Tomoyuki Ishibe and Satoru Matsuki

Department of Urology, Hiroshima University
School of Medicine
(Director : Prof. H. Nihira)

Forty-nine patients suffering from male sterility
were divided into 2 grous: control (17 patients)
administered on placebo only and others (32
patients) receiving 6 tablets of Metharmon M per
oral three times a day. Stastical studies were
made on these groups of patients for the effects
of the drug on the activity of LDH, ALP, LAP,
TAP, PAP, GOT and GPT as well as on the
LDH isoenzymes in the seminal plasma at a
month intervals over 3 months period.  The re-
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sults thus obtained are summarized as follows.

1) With administration of Metharmon M, LDH
activity were found to increase in the many oli-
gozopermic patients, but no definite changes were

recognized in azoospermic patients.

(2 As for LDH isoenzymes, LDH I and II
fractions were clearly found increase during and
after medication of Metharmon M, but on the
other fractions administration of the drug had

HHBEAT » FEARBE
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little influence.

3) With medication of Metharmon M, the
TAP, PAP, GPT and GOT activity were raised
in many patients, but after stop of medication no
definite changes were observed.

4) No changes were found in LAP and ALP
activity during and after medication of Methar-
mon M.
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Male Adnexal Organ Secretion and Enzymes

IV. Effect of Vitamin E on the enzyme activity in seminal fluid

of patients with sterility

EEASEFBLREMERE (B CEAEHR)
PN S <1 VAR Bé

Tomoyuki ISHIBE Satoru MATSUKI

I 15 il % 2 e 34 (0 B RE B TEEE G L Vitamin E # 1 H 300mg 56 3 7 AFIAARE L ®,
- o 1 # Afg ik h 023 (LDH, LDH isoenzymes, ALP, LAP, TAP, PAP, GPT B XU GOT)iE

BoEBE BT S L L bz, BERIEL 3 AMFEKCETZERL, WO E 5T

(1) Vitamin E #5512 kT LDH i3k T 5 b 003 % »o70%, I D —E OJFRIZ A
b hoie.

(2) LDH isoenzymes &V, VIZE O A L7z

(3) LAP 3XU ALP 3—%&E LI BB RS o7z,

(4) TAP B XU PAP FEEEHD T OWE L bz, —F GOT Figtko #KE ~Tb DH%
{Hbhiz.

L& 2 CRBE Lz ERFIE (FT321x109ml EL
), ZRHTE (BTH20~1x10/ml) 7% bONC ST
FE CBT¥ 1 xX108/ml PAT) BEDMFITH B, ZDH
L4, Klinefelter SEMRRE, SRILZEME, M
W, NAMREREEALDDZ LD, X LITHETFOIME
WEEEDDH B L OERCE. CRUSOTEEREFED D b
196 (B 14, ZRTELRG], MBRTE 6 #) Ioxd
L, Vitamin E (X5, =—¥1) % 300mg 357
52 HENEE L, #YIC placebo ZEH L st &

W20 £ CRAEDFREITLEICHD & ShTE
%, SEEBMICLZOREDH S Z ERHLMICERD
Ly, BpEc b FoRERIZI S THEADHERL L
haicvizok, LELEEDE2E) Lkvy—RIER
LEShZEFATOREEZFHZDLOREL, EFEOH
Thok LEEEABEEE LTAREIATY S, ik
iz % L OEEENE T b 2 &1 Mann (1964) Dk
BEZIED & LIS OBERDH Y, THLHBRHRD

BREE» A TEE LTEASH, Eictkdre ik
STEHT 3z LR mbhdicvizcolk. Ly UK
DOEEFEEMEIC 3% Vitamin @ FEICOW T ORRHE
i, BFixro—kEL LT4E Vitamin E O
ISR EEREIC T 2B R L2 O TE Ol E
WiET 5.

ERMRADWICHE
S RITIE K R A B R BTt IR B FHT 3 F LA R

Liz. 20X5icLTHE1HA, 2HABLT3IHA
Hriblchibgb1lah, 28X U3 AARIICK
DL XERT OBEERZHEL, TOEB R
50 g Bl

JE L7zEEE L L T i lactic dehydrogenase (Ca-
baud, Wroblewski unit/ml), lactic dehydrogenase
isoenzymes (Wieme’s agar gel electorophoresis, %),

alkaline and acid phosphatase (King-Kind, King-
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Armstrong unit/ml), leucine aminopeptidase (Gol-
dberg-Rutenburg, Goldberg-Rutenburg unit/ml),
glutamic oxalacetic and pyruvic transaminase (Re-
itman-Frankel, Karmen unit/ml) T& 9, lactic deh-
ydrogenase isoenzymes zymogram [% Lumicon P-2
autorecording densitmeter (F18) # V>, & 530mpy
TH o THERILZ. Heficid QV-50 spectrophotometer
(BH) 2Rz,

it 4 AU ESRLBAFHNCIAERD, BED
CHETH BREREERLIZBEEECRIET 2058 %
2T, 3045%m5IC2000EEE, 204yl hvEEtL, €
DEFHEERE Lz, ZOBELICS &S SRBTRIRD
FREEIC SV TRZBE 2O T, mikgaehHIE
HICEEREEORIEIL Lz2d, BEHILfThvx i
S1E—10°C DOBEEICHEEL, FIE R4 AT
NTPB X HIZ LIz, Th b OREDHEFRAER A
TOREFKDOE 75 5O Y RHC BT B HE EOREE
EIE L7 LT, IREERITEIC S L30% L EOEE & $ o T
BELL, #Lzbo, BPLicd 0 5T ARED
SEIT ST

ISR

1. lactic dehydrogenase (LDH)

Vitamin E #5451 % A H T2 10ff#EmL~ZLD3
B, AEAH], Br3FTHY, 34 AETIHIBFHE
56, W2 HE Vitamin E #5I2 ko THBIZ S
L5% (12=7.2180) DHEEEEZ L OTEEL, fERRE
10% (P =0.065) T LDH {EHOHEMAHR Bz, &
bz e ) —E LIcERERB» bhs ok, BT
JeEF iz X % LDH {EME~D Vitamin E OFEL L 60
B ipolz,

2. LDH isoenzymes

LKL LTH S EHEVAETIE Vitamin E #51CH
DTHLNBEEL 1 % DERR (12=21.3016) THE
ThHY, [ BERE1% (P=0.001) TLoTHL
P DSEHER LIS, HTEEIC LRI EDE
FH oo,

EVAEIIC DWW THR D EAE R LEMERT b O
%<, %537 BRIk s plic A bh, %
DML 5 % DERE (P=0.024) THETH 2 2.
F7HIER IR 1 7 H BTk 8 Bl 4 BTN A B
7e®, 27 BB EEOHRE LI LS Z RS Ik
O, FETIREICHERIRIGDER# 5 L, B TERH
12 UZ R FERE Tl Vitamin E #5i2X 2Tz 0y
EOEINZTT S DONREL H bk

FEIMSyE OZEBL10% DfERZE (12=5.7692) THE

T AAT - ARARHE
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Thotz. FI30%L LD T2 L0080 Abhi
2R, FOEENE P=0.124 L FE TR Aol BEH
%2 W BETH5 L 8GR 4 Bl A oh Z ik
fERE 5% (P =0.029) THEThHo-. HFIEEICK
DRI EDEER H D L TRERICH L2 FIER T
Z ORI BKTHOT.

W, 51O TIEEOKRENBI0%UNDEE T,
BARAT LB B ORI CIRiahol. F 7k FIEs i fk
IR EDELHR LN LI

3. alkaline phosphatase (ALP)

Vitamin E #5112 X5 ALP OZEHd 30 %LLIA D%
BN, T OEBNL5 % DERE (12=14.5380, P
=0.040) THETH D, B, #EhmovsShit 5%0
falg= (P=0.040, 0.015) THE TH 7. HTIRE
b RIEEDEE R D L, ZHETERETIIERT
FEBIZH LD ERTLOMREL b0,

4. leucine aminopeptidase (LAP)

Vitamin E 512 L VLR BT 5L DA £ 0ad,
BE53H BRI EOEHENLI0%THE (12=5.5147)
Thok., BEbIE#EENT b0, RELED
BFREIE L, ZOEIZ10% DFERE (P=0.082) TH
EThoN. BFEERCLLESLARELEOEZRA LR
Pz,

5. total acid phosphatase (TAP)

Vitamin E #8512 X 2T30% L LA+ 2H o0 %
<, #5357 HBI23 13405 9 FliTis v T30% LA E D
LERL, ZOEENIEREL % THEE (12=23.2612)
THY, DL 1 %OERETHE (P =0.00015)
Thole. EBEEPILEL ABRCHEEZFTLONRSE
> ZOEETI0%DOEHRHETHE (12=5.8843) TH
Y, FORPITI0%DERETHE (P=0.082) THo
7. BTFREEIZ X 2RI EDEIAR BN PO,

6. prostatic acid phosphatase (PAP)

TAP OBt KiE—EH LEE3HVRBIRIZ1I % D fE
R (12=14.5380) T, Fic Hukthd 1 % DERETH
2T (121=13.3875) FEDEFHEZ R L, S bEd D
% &L D

7. glutamic pyruvic transaminase (GPT)

Vitamin E $52 X2 T30%LIN O BEHc & x5
DLONRLH, BT 3 LI LT 5L 0% <,
B3y AHOLEEIERES % THE (12=6.0784)
Thote. FIEIER LI 70T 10% DRERETHE
(12=5.3180) ICZB L7z,

8. glutamic oxaloacetic transaminase (GOT)

GPT LR v, Vitamin E #HI2tE 5 —E 0%
R L DONREPOIH, FOEEIL 1 %DOBRETEE
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Table 2 chi square (2 X 3) test
LDH | LDH I‘ LDH- H LDH I]I‘ 'LDH IV LDH-V ALP LAP TAP PAP GPT GOT
oW | I ‘ 1 T
Vltamj‘é,{n"% - 1 x ‘ « } £ % } sk i K% | g wx \ ok i * |
AR LT | . .
2 3 R lx X | X ‘ ‘ £ 3
*:P<1% *:5%>P>1% #:10%>P>5% X :not significant
Table 3 Probability test
o Lpg | LDH- LDH- LDH- LDH‘LDH N —
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Male Adnexal Organ Secretion
and Enzymes

1IV. Effect of Vitamin E on the
enzyme activity of seminal fluid
in patients with sterility
Tomoyuki Ishibe, Satoru Matsuki

At the Urological Department of the Hiroshima
Univerity Hospital, 300 mg of Vitamin E per day
was administered orally to the 19 cases of male
sterility, and the following results were obtained
from the study of its effects on the enzyme a-
ctivities seminal fluid.

1. In many cases the increase of LDH activity
was caused by the administration of Vitamin E,
and the constant fluctuation did not follow the
interruption of the administration.

2. The increase of the Vth and IV th frac-
tions of LDH isoenzym?ds was observed.

3. LAP and ALP did not show a constant
fuluctuation.

4. The activities of TAP and PAP were ob-
served to decrease in many cases, but there was
no difference in reaction due to the sperm con-
centration observed.

5. In many cases the increase of GOT activity
was observed.
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Studies on Localization of ITUD and
Relationship between its Position
and Disorders

Michio Takata, Makoto Cchiai
Department of Obstetrics and Gynecology
Juntendo Medical University School
of Medicine
(Director : Prof. Shigemitsu Mizuno)

Though there are several techniques refering
to the situation of IUD in the uterus, non-ope-

IUD o 75 AEARRE Ik E & o BMR

ARESE 15 %3 %

rative techniques should be chosen to dicide whe-
ther inserted IUD must be removed or not.

In this report, the localization of the TUD was
carried out in 63 cases by the both of hystero-
graphy and ultrasound compound scanning
technique.

As a result, the descending of the IUD in the
uterine cavity and the relationship between the
TUD and the uterine wall were well defined by
hysterographic technique. However, in this techni-
que three dimentional observation could hardly
been done. Ultrasound compound scanning techni-
que could reveal the one-sided situation of the
IUD, such as to the right, to the left, to the
anterior or to the posterior in the uterine cavity.

Moreover, ultrasound examination is harmless
and painless.

In the 63 examined cases, the majority of cases
with clinical symptomes were found to be the cas-
es which were diagnosed as abnormal position
of the TUD by the both techniques. In the des-
cended 10 cases, situation to the lower part of
the uterine cavity was seemed to cause severer
clinical symptomes than descending into the
cervical canal. Clinical symptomes of vaginal
discharge and lower abdominal pain were fre-
quently found in the former cases.

It should be emphasized that 2 cases of pre-
gnancy with normaly located TUD were experien-

ced.
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Follicle Stimulating Hormone (FSH) %5 $iAk D VL
& Radioimmunoassay -~ 03 F D 7] e

Preparation of anti-FSH specific serum and trial application of the

serum to FSH radioimmunoassay

K E I R AR (B R AR R

HooBEB =

Kouji KOUYAMA

o F R W B B =

Chiharu TANAKA

Shinzo ISOJIMA

Department of Obstetrics and Gynecology, School of Medicine,

Tokushima University, Tokushima, Japan.

(Director :

Haruo Adachi)

ok HMG-preparation &V TREZABE L, Hi HMG RRMBLER L. ZhE/NURED, ©
MFEEAKRD HCG THRHCBRINT D &, FAWERERKIS R U ELKEIC &> T HMG-preparation
L DB 1 ADOLHEZE RTINS HMG M2 552 B TE . 2ol HMG X in vitro I
¥iF % FSH KU LHHCG) A4iEtEhfikRick 5L, FSH EHoR R RREICPFIL, FSH KGR
BIBHMETH DI ENHBME o7z, &0 FSH BrRFMES F\v < —fEHikkk X 5 FSH-radioim-
munoassay DM E R, S5mlU/ml OREZETAEEMKRELED 2 LR TERR, 33— FMuhiEe
L TH 7z FSH-preparation 7 FEFICANM TH 272 %1 tb# T @ maximal per cent radioactivity 737 %
T EF, WECIEREPKEL LD, ERICEEL Lo, XD #iEDE Y FSH-preparation & 3 —
FMeptie LTHYS Z 2ick Y, ZoWinht HMG i % v T FSH-radioimmunoassay AR TH 5

ZERFEFETE .

1. ##

HEAMANVE v assay ITRIEFHPIEELTH Sh,
WHWFEOTFRIOH T 5F, BEREICHE VTS, W,
THRIRHE, RBBIESICIERICERL 322k
W62 THS. ERARSERICBVWTL Widel iz &

DRI EREEEIL L RS & R LI A= R h e
v (HCG) offfyiEsnisms sh Tk, HCG
® immunoassay (L2 DS E L 1T, HBIFE T isotope
Z FIH L 7= radioimmunoassay 12X ¥ FE# 12 HED
HCG b HHFTREL 7o T e®®, %7z, TEfMAMEF
Fhrt’y (FSH, LH) i AL T%, LH OfEFa
HEE LH o HCG & Offik 0723 % FIH L THlE
A[EEL 72V, LH-radioimmunoassay 2 % 845 cFE >
7e998 FSH oG pgillEiddiit LTo FSH @

il

FBRARS T, B FSH 235 5 il ofiEs
FOBIE X REETIx /a0 23, AR 3 v T ik radioim-
munoassay ICHVS 2 X 9 7z FEfl FSH O AF» HE
DEZDAAETH Y, FABBRNPLENDIZE ST
Wiz,

Saxena®™, Tamada®?®, Mori!® 5{X, pituitary FSH
® %% urinary FSH % T FSH iRt &kt
L, M FSH & vHiitkz AL CBY, FSH iext+2
Pt FSH fiF i FSH OAWEHEFFIREhZA LT3
ZEEHRAELTY S, Midgley!?, Faiman!®13 Aonol®
Hide M TIPS L7 FSH (50~ 100 NTH-
FSH S: U/mg) ZFHiJfé LT, FSH @ radioimmuno-
assay MRafLl, MG £/212REH FSH ZHIET 3[R
YV, LH o8zt A EZETZ20EDR Y FSH 12
FrREETMERERE LTV 5.
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#2043 T2 HCG KU LH @ radioimmunoassay
FReSr L1910, BT % 0 rapid assay 2V THREL
7zt FSH L T, HifE LTo R FSH %
BBZENTEY, REWERBICES>TVRVA, B
FRABIFNR & 0 il L7 R © & % Pergonal-
500 TM (FSH 751U, LH 751U) # $iK& L T, #t
Human Menopausal Gonadotropin (HMG) IfiiE % {E
WML, ThEREH, MWEEARUH LH Hiifz k<
BIHREHOZER+5 HCG THLoTHIRL, FSH i<
BRI L BDhHMEE/SS Z & RO THRET
4,

2. ERAFE

a. Pt HMG miFOfER (5 1%)
Pergonal-500 TM 1 7 > 7% ARAAIEAK 1 ml i
UifRL, %R Complete Freund’s Adjuvant # iz

%1 %
Preparation of Antisera to HMG
Rabbit
1st Injectiomsssennsrssns smnss intracutaneous

HMG (FSH 75 1U, LH 75 IU)
with Complete Freund's Adjuvant

2 weeks

2nd Injection:«¢:seeceesvsnss intracutaneous
HMG (FSH 751U, LH 75 IU)
with Complete Freund’s Adjuvant

3 weeks
Booster Injections- -« v+ intraperitoneal
HMG (FSH 751U, LH 751IU) in Saline
every other day, 5 times
1 week

Bled by cardiac puncture

emulsion & U MERKZAS T oo i e BEBE R ROV 35 He i 1
i 0.1ml FF o EH L7z, 2SR © EREAT
Vv, X 51T 3 booster 4t E LT Pergonal 1 7
v R AR AR 1T ml ICPRIR LT b D& IEIEANIC
W FICEE 5 mIEES Lic, Befhodgtss o 1EF IO
Ffllc X oTRFMmL, miEx Sl T, 56°C T304y
FIFEMBIL L 7c % —20°C IZfRFEL 7.

b. H HMG oW (5 2 %)

HL HMG (i 1 ml ICIEH & b I{EEE (NHS) 60 mg
EORNRRER (CUP) 120mg % iz 37°C T604y
incubate L, HIZ 4°C T—7MiE Lz izl (7,000
rpm, 3043[) LT, EFEZZFNVAIBKIERD %EE
KEBIZT, v FMIFRNERER LRISERE R
ZeE ERELE, ZoMiElml ic HCG 5,000 IU

FSH #:®fifko (il b Radioimmunoassay -~ o i ]

HA ML 16 % 3 &

W2 R

Absorption of antiserum

crude anti-HMG serum
+

Child Urine Protein (CUP)
Normal Human Serum (INHS)
Human Chorionic Gonadotropin (HCG)

l

Incubation
(at 37°C for 30min. folli)wing at 4°C for 48 hrs.)

Centrifuge
(7,000 rpm for 30 min.)

£ S
|Supernatant | Precipitate
(absorbed anti-HMG serum)

Nz T37°C T604f] incubate L, Hiz—#& 4°C 1T
HeE Uitk (7,000 rpm, 3043M) LT EiEZE WRIL
¥ HMG i & L7z,

c. 7 VPTERE RO B U e K )

Pl iE R O HUE45HTiE Ouchterlony’s micro agar
gel diffusion!® JZUF Scheidegger’s micro-immunoele-
ctrophoresis?® % f\v 7z,

d. WRIHT HMG fuiific X % FSH Mgtk h sk
FSH o4 #iEM L Steelman Pohley #:2% v,
HCG @ priming 12 {340 1U % F 7z, $fiERRix
HCG, FSH KUt HMG [miFREAK%E37°C T60
43R incubate L7-1%, ST » b (AE1422~23H H)
O FIZEE 4 A 0.5ml Fo/E4 L, 5 B HICHRE
FR A JE L. st L RIRIZ37°C T6043 i incubate:
U7 Bk &2 S Fiv 7225, incubation ARz HCG K&

O FSH D APEHSMET 56 2 L idmhoTe.

e. FSH-radioimmunoassay %

HMG ®=— F{t (1%]) | Greenwood et al.22> O
chloramine T EDOEET, T TICEELLBRLLE
BRIz o T{To7z. FSH (Pergonal) 250 m IU (9
3.8 pg) 12 1] 2mC &5 L, specific activity 270
pe/pg % {57, %t FSH fifik& 1551 FSH fE&w i3 4t
r-globulin i % AV THEET 5. VbW 5 ZHiAiEIC
o Tz,

3. EERER

a. FSH FrEiifhoiii

Pergonal £uf5ic X b 473 HMG KRG & Fv
THEAREREKIGET5 L H 10X 5ic HMG (FSH
750 IU/ml, LH 750 IU/ml) & ©Riz £5 Otk R
5i, F72 HCG (1,000IU/ml), CUP (100 mg/ml)
U8 NHS (100 mg/ml) & LBERIEERL TV S &
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HCG

NHS

HMG : Human Menopausal Gonadotropin
FSH: 750 1U/ml, LH : 750 IU/ml.
HCG : Human Chorionic Gonadotropin 1000 IU/ml.
NHS : Normal Human Serum 100mg/ml.
CUP : Child Urine Protein 100mg/ml.

# 1 Agar Gel diffusion of unabs.
anti HMG serum

" HMG

HCG

HMG

+I J7

HMG : Human Menopausal Gonadotropin
FSH : 750 1U/ml, LH : 750 IU/ml.

HCG : Human Chorionic Gonadotropin
1000 1U/ml.

% 2 [0 Immunoelectrophoresis of unabsorbed
anti-HMG serum

MRS, REEZKEcLS L, H2M0 ki HMG
Lo b TRDWHEED, HCG L 4ARKDH
BHAAR LN, ThbLRERFL L THY 2 HMG

FE= - APTE - BEE=

(257) 73

Hiizid FSH KUY LH 0iEnic b il & RS
HRT B EEX ONBEROTMNIEMERER ST
BY, Lo THAbhcH HMG miEfhicd zhab
REEDN T DHEPEZEEENT DT LBP 6 E
e ralt
ZOVRNTEREROE & SUEERKENIC X Y i HMG i
T L 23 O RHFES G TV B Z LR ES D
T, H2RICFT X ) ABIURIEIC X TlEK CUP &
NHS TR LTWL &, B#%icH 3HOLEMD S LK
HRRERRICR B X5, HMG & 24, HCG t1
EOWMEHEERL, CUP R NHS ki 3oRIEE
SRERCH HMG #2552 LR T&k. £/, HCG
LoBicR oD 1ARD I HMG L ofic Ao
N BHAILM (FRFL) O EERICHAEL T2
DHMRB. 753, CUP 3 BUTONERPLHT IV
a— BB LV REA T L2 02 HVv, NHS
REEFTOHEZRETERELZLDEHV .

HMG HMG
HEG cup y
QQ HCG mc“’
" S i <2 .4
4 . L
NHS NHS :
HMG HMG
O O

HCG ~ Cup HEG # Cup

0 (CD O o O O

O O
NHS NHS

HMG : Human Menopausal Gonadotropin
FSH: 750 IU/ml, LH : 750 1U/ml.
HCG : Human Chorionic Gonadotropin 1000 IU/ml.
NHS : Normal Human Serum 100mg/ml.
CUP : Child Urine Protein 100mg/ml.

i 3[4  Agar Gel-diffusion of anti-HMG
serum absorbed with CUP &
NHS

CUP &8 NHS T F4 Wi L% b 7n3s HMG
Lo 2 RKOWKBES RHhEM, Zhidbt HMG
migFict FSH #ifk e i LH ffEr gl shTs Y,
Th e HMG o> FSH ROV LH g4y & kRIS &
BLTEborEzbND, F/2, HCG LORIiCR
5N 5 1 AROkEE: HCG 2 LH L=+ 5 HilEk
R, Bt HMG mighobt LH k& RS Lc
LoLEZ LN, LERSTEIREMIRLAE XS
iz, HMG & ORD 2 KDEBEHOND 14 L ELIC Rl
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o e e o Em—
e

N

HCG

HMG : Human Menopausal Gonadotropin
FSH: 750 1U/ml, LH : 750 IU/ml.

HCG : Human Chorionic Gonadotropin
1000 IU/ml.

# 4 1 Immunoelectrophoresis of anti-
HMG serum absorbed with CUP,
NHS & HCG

AELTVSDTHS.

wiz, #it LH $ifk # B+ 57zoic, HCG (1,000
IU) TLoT BEmicIRL T &, BRI E3IX
BROFARNEBERISICRA NS X 5, HMG & D
1ADHME#HETTE S I s. fEERKKEICEH>T
LHARDOLEHIC, HMG & 02 1 RO E R LT
WEDOYRDbPrE, Thbb, ZoWNE HMG IfiigHh
121X, 1T CUP, NHS KU LH i2%t3 2 Hifkrksr
B _TRIRE R, i FSH HEOABHFEEL TS B
DLEZLND

b. Wt HMG fuiic X % FSH 4¥iE g
B

HMG L oRiziZ 1 A0k ERT X 5 Ik
I HMG Ifiiiiss 37z LC FSH iz $RA7E L D TH
Z,E 5k FSH oAt mERic Lo THREL
7E:

#3%icRrT L Hic HCG 401U Mg, HCG 401U
75 2 EHFFRRIMGE (NRS) 0.01 ml, KO HCG 40 IU
77 2Pt HMG i 0.01 ml #OUIRER Iz
Zh42.9mg, 48.7mg, 45.2mg THY, HEOEEFR
W b7, Fib BRIRET HMG fiiE <3 HCG

Pk fiE w2 Lo, Lsliz, HCG 40
IU %= FSH 31U KU HCG 401U »*5 = FSH
61U BT, UIHMERITZHZN83.1mg, 126.3 mg
LV 5 HCG 40 TU BOMUESIRE T T PPk
FERIEML T3, L2 A%, FSH 31U KU 61U

FSH #: R4tk o {E# » Radioimmunoassay -~ o i

ARESE 16 % 3 &

% 3 %

Effect of absorbed anti-HMG upon biologic FSH
activity in the Ovarian Augmentation Reaction

Ovarian
Preparation and Dosage Weight
. : ) (mg)
Saline 119+ 1.0
HCG 40 IU 42 9+ 8.2
HCG 40 IU+FSH 3 IU 83.1+14.2
HCG 40 IU+4+FSH 6 IU 126.3+26.8
HCG 401U+FSH 3IU+NRS 0.0lml | 77.8+ 8.9
HCG 40 ITU+FSH 3 IU+anti-HMG | 50.7+ 6.0
0.002ml |
HCG 40 ITU+FSH 6 IU+anti- H’V[G 83.2+ 7.3
0.002ml
HCG 40 TU +NRS 0.01| 48.7+ 4.7
16 40 1U +anti-HMG | 45.2+ 7.0
0.01ml |

Bz 2 ZHRIgT HMG fii% 0.002ml (R
LT) 2hazBics e CiRIpBERIZ50.7mg £83.2

g WAL, 52 BT HMG (fiific & b st
EEEIMERSIIEE N2 E2MES. BidL7z& 912

HCG & i3 Wit HMG fiFic L v hfaishizvz
EWRESOTVBDT, Z OYPEEEMINER OMIE,
FSH & HIHT HMG fiific X Y PR hicBiciE
SreboeEZ OGNS, ¥, HCG 401U 7 = FSH
31U B NRS # 0.01ml jnz T b IBSE RN
B3 ie ol

Dl o#Rry, = o hmdEsR i L 7o BRI
HMG ffiiiix FSH A4t & FeRiicping % fEH
*HELTHY, HCG EHCIEEERES RV L2
ok ok, LEXA-ST, oWt HMG ik
i* FSH 1c#riiyindi FSH ik &AL T 525 LH
TR E T 250 LH fifkidiz & A ERRICBRESH
TebDLEZDZTENRTED.

c. FSH-radioimmunoassay Ofﬁ'ﬁ‘q‘

FSH IR &2 bh2RIHt HMG MiE %52
TLNTELDT, LTI oimiEx fv-T FSH-
radioimmunoassay 23FJRETdh 5 NE 2R Lz,

%53 WI-FSH LWt HMG ik & OFREHiAE
EESER BRI L2L0TH B, W HMG ik
4001%01 BT maximal precipitate 7 %% 57, I—

BizfE L7eHi)i FSH 2 ERICAM TH B 7 i,
7 %@ maximal precipitate L5 S iz272n%, b
o LHtiEEoE FSH HED fH T, maximal
precipitate ZE» 5 Z L XAHETH 5. 5 6 XX FSH-
radioimmunoassay @ standard assay curve % {EmkL
L DTHB, FSH 1mlU0.2ml iIZ BV TF T
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Equivalent zone of'I-FSH and absorbed

anti HMG _— .
(Antigen : ~ I-FSH 1 0.4X10 1U/0.2ml)
PPT %

100 x 400x 1600x 6400x
abs Anti HCG 0.2ml
2 5 K

Standard inhibition curve of FSH-Radioimmunoassay

100

% abs anti HMG 800X 0.2ml

251-fSH (1mIU/m1)  0.2ml
% 86.2%7.43
80
]L 77.2%3.68

G)
5
<60
o
= %» 54.0%4.11
k]
5 {} 45.0%5.53
2 40 386+6.81
©
o
- 33.3%4.67
-4
- 233% 3.9
© 20
& % 17.5%23.11

1 2 4 8 16 32 64 128 256
Cold FSH (mlIU/0.2mb)

#H 6 X

inhibition 23> TH VHHWICRE T STV 323,

standard error TH-> TR L2 L 5T, EREEICHWT
Lo LBRHOLERHDHLDEEL NS, ThITKI
bR X Bz, F— FBIZEER LR FSH OftiEs
BEW7-dHt FSH Hifk e LT L Tk s, 129]-
FSH 0HEI&ERIERICH L, feoTikEytor v b
EREBEOD Y v IS HARTIHER AL 2Y, b
@ technical error X F OB F DL v v Ml K E

B - HFTE - -BET=

(259) 75

S, £DAIC standard error B K& L2
DEEZ LMD, LIHMEDCEY FSH fEA FIATE
i, maximal precipitate XE< 72V, BELHEL
759, T ORI HMG fiif & v T o FSH @ radio-
immunoassay bHH[FEE EZ BN B,

4. & %

Reichert et al.2j3 v hTHEMEN H FSH OFH 2
7, FSH j&E#:37981U/mg, LH &1 1691U/mg #&H
3 % f5#l FSH-preparation Z#4yEfi L, Z % polya-
crylamide gel #HV7ZEKEKENZHB VT 1AD band
LLTGRENZEBEL TS, 40, FH 5% Human
Menopausal Gonadotropin (HMG) T % Pergonal
# BT FSH FEPumito /El & Hf FSH # v
T ® radioimmunoassay (Zf L T gt ilsniosn, F
FELoHE FSH & LTHW/z Pergonal {177
iz FSH751U & LH751U 2§ A TR Y, OD 280 mp:
CEA2EARBMNETIELI T 7 A5 K 1.14mg TdH o
72. ZiiX Reichert & O¥Efl pituitary FSH 2~
TIHHEARHMTH D, ZROFPENELSENLTVS D
DEEZBND. SRR & REBERIKE TR L
7o X 5z, RISt HMG i i i ik sy & Rk s
Xt 2 ErEEEEINTEY, HMG &4< L)
TAROEERER Lie, WIREIc k) NHS & CUP
TIERBR LT L &, Zo NHS KU CUP BRI
HMG fiFix, i< NHS &3, %7/ CUP &dit
BRIcZ RS T, HMG & 240, HCG & 1 AD{LkE
BrmTioicins, HCG Lo 1ADIE#: HMG
L DWBHROAD 1 AR LERCHMEL TR Y, ZIUIH
HMG miEHoH LH fiffic kb0l Ex 6h b,
wT, H LH Hifkz < owic, LH &HRkE 28
4% HCG TR LT LHEHIT HMG LD 1A
DRER R L, biF NHS, CUP kO HCG &
L BRI E RS 2, Tt HMG iz %25 2
LRTER. ZoWINIT HMG [[iE T in vitro 128
% FSH (GRS &+ RA2 LHEIRITRLE £ 5
Iz, FSH kM0 A% Fr R+ 52 L HL2E
7207z, Mori!® 345k HMG T& % urinary FSH
VT, FSH OHFHEZHF L, crude T FSH
WE TEEMIBEREAL EF £ MIEERARU
S LH THRAICRIRT 5L, ZoRkg FSH M
7 VTR RUE & S B RIKE) T FSH preparation
L DI 1RO EZRL, £/ complement fixation
test & FSH &Pzl © FSH i@ 2Lk
@A LT\ %, Tamada et al.® % HMG preparation
T3 % urinary FSH % F\T FSH ot & Mt
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L, crude 724t FSH Mi&E# 3 BT O/MNRREH KN
HCG TR+ 2 &, ZoWuit FSH fifid Latex
aggulutination inhibition test ¢ FSH preparation ¢
RIEFRMEER L, £7 FSH &R (in vivo
KO in vitro) T% FSH T specificity & ;x L7 L
HLTW3, WFhicLTh, crude 7 FSH $iE%
Wit FSH IiFxER L, Zhz Wiz X - T
FSH 1281 i il & T2 D TH 308, LT,
Z @ FSH FRHuiiiE 2 FvT FSH O % i HE »
FEETH B EE ZEHAEIC X 5 radioimmuno-
assay system TRRFILIZEZ 5, HH5XEUE6XIT
7 L7X Hiz, FSH preparation (& X - T HEMK
inhibition curve %5 Z LN TE 7, T — FMRicfE
L7 FSH iV L AM T o e d i
precipitate D 7 v NN i OB v o MEITHART
FEHE 1z { (maximal precipitate 7 %), % D7cHIZFR
ENRREL KDY, EBEZ FSH OERE T 21T A0EY
T2tz LBoT, XWHMEOEY FSH prepar-
ation & = — F{EHUF L L TR 2438435 5. Mid-
gley!®  Faiman!2!®  Aono!® 5kl pituitary
FSH % 3— F{bHifle LTHVT, FSH @ radioim-
munoassay ICFEIL TV 32, EEHL LR FSH %
BHZENTELKICE, oW HMG i % H
VW H4r radioimmunoassay HAJEETH D EEZ T
5. B crude HMG preparation £ Y radioimmu-
noassay @3 — RILFilie LTH 95 5 FSH % Bk
#® 1L, radioimmunoassay DA Z#ERTPTH 5.

(1]
#
B

HMG preparation T % % Pergonal (FSH 751U,
LH 751U0) #HvTH HMG FERMFEIEY, vk
MRIREHR, b MiBEARC HCG TIRREIR L T
&, Bfic HMG L oA 14k o R & T4 I
HMG %52 Z L3 T&k. ORI HMG It
H1Z FSH g0 R 2 R/ MichT 28EHEFLTH
Y, HCG & (LH EHLRCAEMIEREAE T LB
LNTV D) IiTEL &N L2z, T FSH R
HriniE # v T FSH-radioimmunoassay # &gt L7273,
I — FMEIcHW72HR FSH Bh £ VI b A fiTh 57
®, maximal precipitate 737 % L2 6413, FSH @
FEREODIZIE, FIZHER Lz FSH HiEZ2 Vv 555
Nd D,

E i

BREZ v e RS REHERITHES L, Pergonal
DG E 5 I REERE KK cR#fozz R+ 5.

FSH #®R$ifko fEfl ¢ Radioimmunoassay ~ o3&

BRERE 15 % 3 5

X m
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Preparation of anti-FSH specific serum
and trial application of the serum to
FSH radioimmunoassay

Kohji Kouyama, Chiharu Tanaka
and Shinzo Isojima

Department of Obstetrics and Gynecology,
School of Medicine, Tokushima University,
Tokushima, Japan.

(Director : Haruo Adachi).

Anti-HMG sera were prepared by injecting rab-
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bits with partially puriied HMG (Pergonal
500 TM : FSH 75 IU, LH 75 IU). The antiserum
was absorbed stepwisely with normal human ser-
um (NHS) and child urine protein (CUP), and
further absorbed with HCG in order to remove
nonspecific antibodies and anti-LH. After com-
plete absorption, the antiserum showed only a
single band to HMG preparation but no bands to
NHS, CUP and HCG by agar gel diffusion test
and microimmunoelectrophoresis. The absorbed
antiserum neutralized only FSH activities by the
ovarian augmentation reaction but did not LH
activities. From these results, the absorbed anti-

FUE= - BRTHF - HEE=

(261) 77

HMG serum seemed to contain only the specific
antiserum to FSH, and was applied to FSH ra-
dioimmunoassay.

Pergonal was used as labeled antigen, and FSH
standard assay curve was made. The sensitivity
of assay was 5 mIU/ml. The maximal per cent
radioactivity in precipitate showed only 7% be-
cause the labeled antigen was too crude, there-
fore this antiserum could not be used for radioim-
munoassay by its low accuracy. If further purifi-
ed FSH preparation could be used as the labeled
antigen, FSH radioimmunoassay could be pos-
sible by using this absorbed anti-HMG serum.
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PEHSAEDS R D25 b3 X OSSR A TNC X > THE R 5 2 L 3 BIRMER» DIEETE 5.

ZhEiz

IoTRARBHIREAZ, DY, ABRESIcIoTREZZ LRAAELLIS. 22T, #

FIHEPETN, A REE TR L LIRBIREE O,
ZOREE, ARBBEFEEORL DI, HBHEEEN

U RERE & V- TIRAM IR 2 .

BRI OIER, BRI S X

WEY, HRMRETERORTFRORM, MT ok s NEOMARmE ML EQKT, BEMELR

SERIA RS L, PSD BIOBEINAGED b/,

NATIEIRE T1217-KS, 17-OHCS 12 &ficimfETh v,

estrogens |44 IEH #EFAPY, pregnanediol iZ{&fE, total gonadotropin [FIEHFFHAIC Ho7C. PEINFE T
FEERAT RS X OHIISBRR R OR B TREBREESKR T, BRMELHEREHFROET E MI OEfH

i DEE~OBATIEY f‘oﬂt

iFC®HIz

PR AR O ZE b L OBl X > T %
RT3 5 LA LD KBRS GHETES LTS
Tdh 5, MarshallP?® S EERE: & AEFEEERE & ORI
BEREROL S LML, fiCAR, XUE, 6 B
B ORISR T BB O &2 &5 2 EHE L O
ThHBZELIZFEALTYS, MWEAMICH TS stress @
BRI Xk B BEIic oI, BEEPRTO IRl O stress
FHEIREISIL, BEHoZEBE gL, PENRicnz b
N7z stress X MAERICE XiE+ B8 b &EhT
W5, ERIEREE O BREZMEY stress 25T L SO
HIZ X2 TEORRERITRESTL 52 LiZYUARLE
% b B. mouse DIEJAMICIZIT D stress DFEETY
R, 3 VIRERH I~ ORISR IFR ST
Akt

TN B2 DEPARE « ETEEREEOZLEDOINE

ZLTh, ZORIEOHRIIMEA OAZE, LN
B X TLERY, BECEL Y RIEOSHEHR R
WIERY T, Ak IR, i BRSO NSILER
BEOEFREL LI, TR LICES>TIEEOELR2vIT
FEAEREEOKHELET I LB ONS.
BRRAMERBE O RBEETOIIRE, ZOERTH
DR, TEME, IINROME & HEEEL, #Hxo
hormone #FHHICHWMEEDZENEETH DN, £
hizidz oRick LiEFERoEBc >V TRE L 2L
TRELAY, 22T, THEOEMOYBMONTY,
DI R & B AR EE R & o iz o\ T
L, DHAAE OS2 BIEBIREE, B AR,
B etk 3 X O P I AE & o Bl oV THRGT
RLTHI.

WMERNR EBREFE
WAFASTAE 4 A 70 5 IATI424E 3 32 o BEKyRbe el AR
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HOREE THREEAREYWER 2H2 2L 00N, %
PESEBEIRAES240, RRfctEMEPEINEE 1534, W—EaE AR
NE 149403 L OV B HRE 1064, #8EF 4404 % %t
L7,

TEBREE ORBITIIEBIC, L LHIFECTV-H5
BRMRICEEASER 2 LIt ko TS ERIChI-2 8%
SR E IR T % AR Cornell Medical Index

(BRI XU FTOZSEIC X 5, BT CMD) 12X %4
L, BRFELIMER ORI CMI 0B AR EkER
HEIC 2 W T & 7ok, BEpEEEREIC 12

Mecholyl chloride # {:&f L 7244 O fi £ F M DR D1
Fi7n & B 2 BRRAERIE 21T 5 Me.
cholyl Test G X 3, DIF MT) 2T Me-

e

oW

cholyl Index® (PLF MI) Z&EHIL7-.
VT 1% 17-KS i Drector #1511 Z58:0,
17-OHCS % Glenn Nelson #5125,
1% Brown #F)I[Z5

PEtRAB I >

FNZEHw,
Hy

(1) CMI iz X % FZEmR

B

Yo T H R FE I B L 55

ui;'Q)

HIRE AR
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J&H hormone

estrogens

pregnanediol % Klopper fif
total gonadotropin {Z Brabbury #4575
CEYRABHRETO.

E—RIELmML, B
FLUb D IHER (FRgfREmERm) B3I UV
B (CWFRRIE) (5o BIRIE SITTEH27.9%, *HB14.0
I HE VRS RR IES ho Te.

AR ITER T 2 HIRWTKRT, A~ LK ORITREK

H1%k CMI o4
L wm - N N -
.\\ WI it | i v 3 M-IV | A~L jC-I-J v
W% M 14 12 | 1|
WA | (13.8%) | (B7.5%) | (15.6%) | (3.1%) | P2 (18 Ty | 212 | 4 Bl
% g 1 51 ‘ 62 31 9 | j
WHEIIE | (33.3%) | (40.5%) | (20.3%) | ( 5.9%) 183 | (56099 %) | 236 4.5 6.4
| {
% — @ | 5l \ 49 | 3 | 13 49 .
= e (34 29 a) (32 9%) | (24 200) | (8.7%) 149 (32.99%) sl B 65
% = pr 35 5
i R (28 S0y | @87y | (22 6%) ‘(10 4%) 106 | @3.0%) | 269 | 55 ; &l
B 146 164 96 34 130
it (34.0%) | (38.1%) | (22.3%) | ( 5.6% 40 | (97.99) | 23.6 4.6 6.9
i 64 | 24 6 30
"B | (45.49) (33 29 %) | (17.0%) | ( 4.3%) 1411 01730 1a4 2.8 a4
HEOREE 3 61 31 18 | 1 19
B Th % | (54.9%) | (27.9%) | (16.2%) | ( 1.0%) UL | (17.29) 7.2 2.7 4.8
# M® | 1,58 1,151 | 303 40 433 1
(3:4847) (48 896) \(37 2%) | (12.7%) | (1.3%) | 3992 | (14.0%) 1.0 “.2 5.8
i* W 38 16 8 24
(iE 85%) @80@¢(%0%)|uam@ (8.0%) 1001 (24.0% 22.7 | 4.4 Ry
2% CMI O0fFRSOMHEE (%)
= ‘ \ | —
" g | & B{ c | o ;;% F| e Hm'l [ J| K{ Pﬁ
e b= o Bo L “ - 21 B . ("/Z‘ ”‘(7) '[_ 4T
\\\aa%ﬁﬁﬁfﬁﬁ@mﬁjﬁm B | R [l 223 |
36 P SR 5P 1 55.2 79.4 | 58.7 | 89.8 58.7 | 51.7 41.482.8 552 | 34.5 | 69.0 | 51.7
Bt mPUE | 69.6 | 77.8 66.7 | 93.5 31.4 63.9 58.2 W2!543334l%4 71.3
W—UEREREEE | 54.5 | 84.9 | 67.0 %51m33m51%01W5'%0 %5‘m5 71.4
oA g | 54.2 %o‘m1 94.5 69.1 73.8 86.0 69.4 57.0 67.2 90.3 | 69.4
2t 1 59.2 | 81.9 68.2 \94 2 ‘55.1' 64.2 65.7 83.2 56.4 §40.9 1 79.3 | 69.2
w % % ’47,1 91.4 | 57.0 ‘91 9 64.1 | 52. 1|52, 11 72.9 ‘46.5 261 28.7 641
SRR RIE | 36.1 | 71.2 53.2 89.2 58.6 ’54 1/51.3|68.3 43.4 27.920.8 62.1
# BOCET) | 42.2(67.2]49.2 | 93.4 344 35.2 50.8 | 64.8 44.4 26.2|58.7 | 63.9
A (FIEHE) | 56.0 | 81.0 70.0 98.0 69.0 1 48.0 | 53.0 186.059.0 | 310 82.0 | 67.0




80 (264) AR R O R (R E e BARESE 16 & 3 7%
3% VHEOBER
| — PEOOE[xE JED B
3 5 i pEmsmeRas o hxeln 3 ) (r
|

9 VoL EWY BT S o] 67 54l 60 56| 24| 27| 0] 5.0
21 | WESRD B .0, 19,09 0 09 0.8 0 0 1.0
24 | QU ETFENLZENDD i3.3| 57| 9.0 4.1| 63| 55| 0 6.2‘ 8.0
e 100 1.0/ 6.2 69| 50| 0| 0| 49 140
30//,\J}@ggﬂﬂﬁmﬁmiﬁéiow SRR | 0] 19| 35) 41| 28| 0| o83 | 11,0
31 MBERIOTRIABILDBEL DD | 16.5 | 17.3 | 21.6 124.6 | 19.7 | 15.5 1 13.5| 6.6 | 22.0
32 | DEBESKEIILRLS SO ENDB ’ 6.7/ 7.6| 80| 9.6 81| 55| 54| 49| 6.0
32 | W AMRMES 2L b D 10.0 67| 98| 9.6/ 88| 56 4.5] 3.0 4.0
33 | IKEELIABZLNDD 10.0 13.3|15.2 20.6 152 7.1 | 9.0 4.9 { 14.0
34 | AXDEHALRTY 23.3 | 22.8 | 23.4 [ 31.5 | 25.0 | 10.7 [ 18.0 | 13.2 | 28.0
35 |BadoTwTLEYRT BT LNbB 0 | LO| 35| 27 22 08| 0 | o | 10
37 |HTLFEBHRD 30.0 | 30.0 | 33.0 | 27.4 | 33.2 24.7 | 23.4 | 8.2|29.0
7 | FROKNRRBIBDIZ LB DD 3.3| 48| 7.2| 9.6 6.6| 0.8 0 | 9.412.0
45 | vo b AKRE 0 ‘ 57| 35| @ | 81| 08 2.7‘ 1.6‘ 3.0
48" R H ok Yk ,_)—m 23.3|20.0 | 18.7 | 315 | 22.5 139 148 8.2 17.0
51 HORARELTOYCRLABI LMHS |13.3 26,6 20.5 24.6 22.8|18.3|17.2|13.2 22.0
52 | H{LMNEL THS 6.7| 7.6|13.4|15.1 |11.1|12.9|18.0 | 9.8 15.0
54 |wobEOAANDD 13.3 14.3 15.2 ‘ 12.3 | 14.1 | 11.2 110.8 | 8.2 15.0
56" #W OB, Iﬂaaéﬂ_ﬁmﬁm 13.3 12.4 125 219 147 ‘ 9.2 ‘ By 58 ‘ 17.0
57 | X FHET S 110.0 | 14.3 | 19.8 | 13.7 | 15.6 | 12.0 | 12.6 | 13.2 | 15.0
60 | X< ERET S 3.3 | 28.6 ‘ 17.8 31.5 20.1  35.9 26,1 | 16.4 1 38.0
67" | HSE M B 46.8  56.2 ‘ 56.2 | 58.9 55.9 50.0 44.1 24.6 65.0
69 ]mfﬁf:m 16.5 | 18.2 1234 31.5|22.8 24.9 19.8| 6.6 38.0
69" | Jiins 12\ 0| 1.0 90| 41| 44| 0 | 0 ‘ 0 8.0
72 ‘ CEBEBRTETIST O 1 30.0 ‘ 28.6 | 31.2 1 32.9 | 30.7 1 30.3  34.2 | 13.2 31.0
T4 BEROEL KRBT LRDD 16.526.7 9.8|31.520.9 14.1 15.3|21.8 29.0
5 | &TLOECFEERL | 6. 7‘ 29| 45 46.6/13.8| 3.9 27 16 5.0
77 X EIC BRI 5 | 6.7 124 134 9.6 116 112 11.7] 6.8 | 9.0
79 EKOEVERAT S | 16.5 \ 18.2/26.8 16.5 20.7 18.3 ‘ 9.0 8.2 ‘ 20.0
80 o L ey , 6.7 ‘ 5.2 20.5 16,5 15.9 | 13.4 | 13.5 9.8 | 13.0
82 | Micfinimol mor ) B ok b5 | 10.0 228 1 17.8 | 17.8 | 18.9 | 12.9 ‘ 9.0 3.8 ‘ 5.0
83 |ExVLVEEVATS | 9.1 9.8[16.5 13.4| 9.9|10.8| 9.8 |17.0
85 \/\meuf BRI ENDB ‘ 6. 7‘ 7 3.5 1 10.9| 6.6| 6.4| 2.7| 53| 7.0
86 kD XIZMIZLURSRHNEDD ! 8.6 11.6 16.5 11.1| 3.2 1.8| 6.6 14.0
89"‘:7 LN EBRBTENDB ‘100 7.6 | 9.0{ 9.6 88| 08| 09| 45 6.0
108 “}Zh ok YT B LRI DB 1 40.0 44.8 | 48.2 i 49.3 | 46.6 | 35.9 131.5 35.6  48.0
108" | e Hic B L O Y CHENRED | 16. 5 4.3 19.6 24.7 156 0.8 0 23.9 43.0
109 ;{iéa-&’?“é LEAGOTLES 120.0 22.8/20.5 28.9|23.2|16.2|18.0 14.7 19.0
110 | HfEx3:vobERT>T5 | 6.7 9.6 9.0|12.3|10.0| 7.1 2| 62| 8.0
11 | —~EFE LRI TERD ‘ 6.7 14.3| 9.8 [23.3/14.7|12.0 11.7| 3.3 14.0
123 | RBEO B E-THORTEES 10.0 5.7l 9.8 | 6.9 7.8/ 0 0 |15.1|20.0
138" | BERKELEZIZVbhk | 33| 1.9 8.0| 55| 3.8 0 | 4.9)10.0
138"| T BE > (165 8.6|10.6 23.3[16.6| 0.8| 0 |20.5 41.0
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134523.6, HR17.0TH Y, WEEATPAV S EEFHFOL W
3X4y, Bib CIJ KAOREREIITEY 4.6, xR 3.2

T, [ AEMERATRERS (BTV) 2% 6.9,
% 5.8TH Y, KEXHB LUV OKIEE B OHEERIZ
FoEBIVE=RITSRLIZML T, A~LRESDRHNT
13 DHBKLCGFAIE] DJEf7Ic FFFES ELEd bR
ic.

(2) MT®iz & % HEMEEERE HEuRo mdE
HIR B E D59.2%IC PRI, Ni%25.5%, S#HE15.3
9%ITERD b, MEPEINAE (LATREZ W) ICHgk L, 4
Hﬁﬂ_mP&Mﬁ#&‘b HEARONEIZRSHL T

SEHY MIOZHH L TH D L EAMRTE O Rz
M?ET# 2 bz, st E LT OB ARELH 0%
#2153 MT 4fiid, PROE» 2RIiT ARICE

[
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3% <, NEUIHERE, SEUTIHEHICL o7, Hild
Iz MI &0 Fxn MI iz plot 353 & flitED%E
B A G, Bl AR IR PRIC, SR PANC
SECNEL, PRI i PRI, AT SE T TV N
A, BREEH TR PRIGEVNEIZ R LK.

(3) CMI & MT i X288 M FIEe O B A
KPEDSECECERAMEREE LTS L, BL
F O BHMEATIER (DT Aufl) 1371548.1%
DIEEEIZTEL, PSD B (LLTF Ps Bl) i3 E128.5% T
bote. FHREENELICH AuBIRESES TS
FIR AR S, Ps BRI 2 AR A bz,

(4) R hormone PEHIRAE HFEMEMEBETR 3 #5R
BIASD 2 BRAh Uie s, 17-KS i3 AEOm <, 17-0HCS
FHEEFEOWML ZOEHEIIECCEHEERTLONS

% 4% Mecholyl Test ic X % 2337

T~ MTH#HHE
P N S o MI
EEEY e B
MM ERIE | 23 (71 99%) 5 (15.6%) | 4 (12.5%) 36 0.844
etk 4 gk I (58.3%) 29 (26.1%) | 8 (15.7%) 115 0.740
55— A RIE 66 (54 5%) 33 (27.3%) ‘ 22 (18.2%) 121 0.727
moprm s | 48 (61.6%) | 21 (26.9%) | 9 (11.5%) 78 0.731
i 205 (59.2% ] 8 (25.5%) ‘ 53 (15.3%) | 346 0.743
MTI =P <0.847<N<1.300> S
# 53 Mecholyl Test, CMI iz X % /%I 53 0
T HAR | g omomom | . O Ef fE ;
AmRy T | X W EE 1 B | WRED | pewrEsx Bt
098 e 4w D 17 (53.1%) 7 (21.9%) 4.(12.5%) | 4 (12.5%) | 32
MEERIINE | 54 (G2.5%) 23 (22.3%) 9 (8.7%) 17 (16.5%) | 103
w_pmAEE | 50 (46.3%) | 37 (34.3%) 12 (11.1%) 9 (8.3%) 108
mopEm A EE | 29 (42.0%) 22 (31.9%) 6 ( 8.7%) 12 (17.4%) | 69
2 150 (48.1%) | 89 (28. 59%) 31 (9.9%) 42 (13.5%) ‘ 312
(R IEBE) ’ 54 (54.0%) 21 (21.0%) 6 ( 6.0%) 19 (19. 0%) 100
%6% R 17-KS SEi ik 1E
- B i LE - B
s l ‘ B S | zmmm | PSPER | MEER | hawEs
mg | ' - i -
Bt ERE | 11200 1) | | | }11 20(1)
st m s IIE | 5.31(28) | 7.55(17) | 4.05(5) | 5.23(25) | 5.76(11) | 6.41(6) | 8.96(8)
w_praE A EE | 7.33(38) | 7.20(19) | 6.91(15) | 7.44(34) | 6.72(17) | 6.92(5) | 6.39(6)
WoWMAGE | 5.80(28) | 5.42(8) | 8.46(7)  6.16(22) | 6.52(8) | 5.34(4) | 5.75(5)
3t | 6.32(95) | 7.01(44) | 6.78(27) | 6.41(81) | 6.38(36) = 6.60(16) | 7.30(19)

() %, EHGEHE 3~5mg
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AR IR O F w5 (R AT 5

<, estrogens {3 /\FE DU M4 EHFTHARNICH Y,
pregnanediol 1T ILEDOU L BIROZ L2 5 (KIED

HARESE 15 % 3 &5

[ % #~, total gonadotropin 12>V TXEE-+F D

4 AR A2 B W2 TEH JPH I H o7

%7% R 17-0HCS it hhe

S~ 53 H T T e T
= F e o 12 i 5 , | DE - B
P ’ # ' S | xmgn | PSDE® ‘ FRERIERL | ey IE
mg o I - -

Wt s | 2.970D) | | | Cser(1) |
Ff fot 4 Bk P E 3.00(30) 3.36(15) 2.88( 4) I 3.26(25) | 2.47(11) 2.75( 6) ‘ 3.50( 8)
55— B 4 ] AR AE { 4.20(37) 3.32(18) 3.19(18) | 4.27(33) 3.47(17) 2.44( 4) 3.24( 6)
R A ) R 3.10(27) 2.89( 8) 4.78( 8) ‘ 3.54(22) [ 3.63( 8) 3.20( 4) \ 2.48( 5)
i 3.49(95) 3.25(41) ‘ 3.58(30) l 3.75(80) | 3.20(36) ‘ 2.80(15) ‘ 3.14(19)

() JEF¥, EREIE 0.7~2.5mg

% 8% R estrogens iR AE
~__  &®E | - z - " —
e , D . G
AR ‘ F ) o ’ 3 ‘ geggen | DSD R | REER | i o
vg | e f T ———
T T 41 D ‘ 53.20( 1) | : I 53.20( 1) |
Figt i | 28.09(32) | 25.50(16) | 24.59( 4) | 26.86(25) | 31.08(11) | 22.32( 6) | 30.58( 8)
Wm—prE A s | 37.71(35) | 38.01(12) | 23.12(12) = 32.82(35) @ 33.85(12) | 55.85( 4) | 26.91( 5)
WM AR | 29.79(25) | 68.55( 6) | 54.02(7) | 37.28(21) | 33.23( 8) | 15.08( 3) | 79.64( 5)
H | 32.44(93)] 37.51(34)  32.78(23) = 32.14(8l) | 32.70(31) | 32.56(14) | 43.18(18)
() JEFI%, EXFE 5~30pg
¥ 9% R pregnanediol itk AE
e ﬁﬁi\ I . A | , e | OFE - B
e ol N ‘ S ” o 8 5 T 1 PSD & | R | e g
GEUEL o pem e fee - .
WSS IIE | 0.32( 1) | I 0.32( 1)
FEEMPEIRE | 0.70(30) | 0.80(17)  0.60( 5) 0.74(24) | 0.74(11) = 0.40( 2) 0.79( 8)
WA RRIE | 0.72(35) 1.10(15) = 0.53(11) 0.70(35) | 0.64(12) 1.29( 4) | 0.74( 5)
55 = 4 3 AR 0.50(23) 0.33(6)  0.81(7) | 0.60(20) = 0.56(8) | 0.33(3) } 0.67( 5)
st 0.65(89)  0.84(38) | 0.67(23) 0.69(79) | 0.65(31) | 0.64(14) | 0.74(18)
() sEpI%k, TEH@E, I 0.5~1.2mg, #H{E&i#l 1.4~3.0mg
#5105 R total gonadotropin HEit:IKE
S SH T = TN o e =
| BHEERSE | ; Sy 5 LEE - B
RN ‘ N | s | xmmm | PSDE 1 WREE |
s 1 | [
BmtmeiE  16.0( 1) | 16.0( 1)
et mPEIRE | 21.3(32) | 12.5(15) 12.0( 5) 17.0(24) 11.8(11) 18.0( 6) 10.5( 8)
i —FE4E R 14.6(34) | 13.9(15) 18.6(14) 15.8(35) 19.3(12) 15.0( 4) 10.4( 5)
WoEEARE | 15.9(27) 12.0( 6) | 12.6(7) 18.6(21) 12.4( 9) 10.7( 3) 11.2( 5)
2t | 17.3(94) 13.0(36) 15.7(26) 16.9(80) 18.3(32) 15.4(14) 10.7(18)
() W%, E#GE 4~16u.
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D) e RESE R R ERE R RS BRI
FOEBIZEET 5 Bbh L I 5 RAT—DERAE
TRYEE, B AR EK ORE A BB L e 0d 5, 24N,
EAWICEBENSONHEE LV LV bhTw»31D, 1§
SFWNE BRI LE 5 B pER I 2 W T D45 1X myxedema
oW T ORMEERBA RO NI L NLMERL
el vb i, FREETORNGWBEEBITEMERFEE
L, FROKEHEEEDHERE L mgs s $oTE
BL T2 Z EAGEHA S, PISriniee L iiRE &
MAEICEEREEZES TV A2 LA LTV 519,
Klinefelter'®, Whitacre!®, Fairrmann!®, Rakoff1?,
Theobald!®%iz L >T X TS al, WAL
Bl AR, R, Sif 3L, BIRSONSINRE 0%
FE ool TR AEEI DL, Bitikohis L
FHEREEO D 5 HAMERICLEE L L TV S
LvbhTws, ERARERIC R IT 2 BEZOHWE
FE L LTHL DEFD D CIRDEDOEFICSCTORT
bolc. T TEHEE LD, MAREE WIS L
LCHEBEEORKE LT OLEKRE, HEMRETE
REKFFR IR, B bRt B X NS RE R A
EFHVCTRAER RN E R AT

2) TEEIEE L HHMRATERORE FENLZE2
WiE L LT OBRIEIZ X B OEREE I DN S5
[EEDIEE & HEMEREEROKFICERL, HEIrYE
LUFELIz L5 CMI 2 iV CR#E L. ARERRY
DN, GREESIIB I OCEAREE 5L LTRELT
BB LEHEETHS CMI OIS X O IVEESRIZE
HIRFEOEENMT B ICHECEERLZ B L, BEEEEHE
JRTIX18.7%, FRtEMBEINTI226.2%, 55—BEME A%
T1X32.9%, HoEEFETIE33.0%, Fi527.9% TH
FR14.0% 0 2 OB FETH o7, RO TOHEIE R
F D30% I - IVEEIRIZB L, #EEDZIE72% Th
DL, AR T HHRE R E DT5%IZII - IVHE
WCIB L, I35 X O X IE i e IR O - IVHE
T FR412.5%, 20.5% TH o7z L H L, EAIILLHE
PRI A B E O - IVEIIE71% T, LEMEEH %
BETIIBU THO BT V5, BERWEKFTHS
A~ LIK5y OREREUT R % B EREIR21.2, FefithiE
HEDN23.6, SHE—EEMEAfR21.9, HEREEME A{%26.9, i
23.6 THHR17.0IC B LETHE OF 2 24 LT3,
PRI TR X D 3, BMARTRE—EL
VIR A BRI VLTS, EETPA S
REBFONTERFOL VKLY, CIJ KSzowTiddk
&, 4.2, 4.5, 4.3, 5.5, ¥ 4.6, %R 3.2TH
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FEREIC 2 DREFHREHLTEY, FEoV2AZ2 »TY
Fx 6.1, 6.4, 6.5, 8.6, ¥ 6.9, %R 5.8T[
BROBAAH BT, BFRMEGFIE EEARICSV
TEEDRFREA TS, FRHICOVTREL TH
5 & AREEBEOVIGRFREE NEBEDOZN L 3
EPOEmEA LTS Z L REEEC. AXS(HEE)
DRERERITEEEIEINC B W THRIZZE L £<, BK
5y (WMERER), CIK4y (DIEFETRER), DXy (JHIkER),
ERgy (B#, fiR) D4R EDEARICEZ A DN,

FR4y (M) BIOGRS (f#R) Tiddkics R
A#tic£<, HRS (WIRE, 4HER) THE—EEA
fI2Z <, T4 (EYR) TRERHRFERL LKL
FRETH 222, TR (BAE) TiREARCE
{, ETERBTER, LRSS (EEEHE) THER
PEMEPEDR % PR & IR & RIFREE DIEE Th oz, KR4
DIEERDO A X 5 )EfzZ1: DHBKLCGFAIE] T b,
SRR L ORI E BRI AN LT E R b2, L
2L, BRE, FREOSHERYREELIRETLEZLD
, OB SEEZ NS ETORBICTE0
BT, ZOHEEFEDEZGOFHEORERSTIFHEL L&
bt b, XBLEELZOEDOS L OO B TIX
FEKCHAIGBJLD Th-o7z. RN BE T
CIJ TV ¥ftix %, DE QR4 TIRLEER Th 1
D DBEEEIC IR 2 3 bR L BRTE Y, MEAROIZE
DRIZDWTIERE V2 8L EMERE LLTFHFEET S
b O, RE O F OFIBIC NI OERE Lo EE
22 ENEETH D LB, LEEEE L OFENE
JEifizix DBGLEIACHFJK QDJETH2o7z LML TV 5.
B AR R TR RV OBEER O FCIEH 67/, 108,
37, 72, 60, 34, 109, 51, 69/, 48’ TH Y, WKL D
FEDLCIEHIZ67, 37, 57, 72, 697, 82, 48, 31,
60, 79THolz, EITOFA~HRSGOEL LT HAER
TR RER T 5 Fx 1267/, 31, 33, 80, 34, 32,
48, 30, 84, 69’ TH Y, ELEHOPZ VB HRETHS
S, DERERR O FABLEMCHY, I ~LEHORE
FEERR BHRICHTT D B0 D EAS AEFERA~OF 2
121, 139/, 123, 108, 111, 117, 109, 122, 118 T
TR T 3, Zofth, /AR MRIERE I
108, 121DFFx WHFEHITH 5 LIBT3,

3) MEH L HHERER L ORI o v T O EE O
i & v, HETEHEMERE O hERE © XEFHE
DEFEVECORCHDLE ENTVS, B THlERSE
Bz X b PEUREE LAS7c 0 02 T B 2R RE &
U'B SRR R & 2 Tl S 3EMcB L,
Hohlweg Junkmann OFFEMEHFIKE —Z L, ZOfilik
IZ X2 TRROEE ISR B, FEBRMIC
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BAMEER E BT L 3B TH A L ESEELT
W22, JRRLT T 5 BRI KBk
RUPEREE & D B2 B ARHE DS 55 10/ RE i 0 S JRBL
R R I U TR AR ARE A OB & KB L, JPBLOE
HEER Z hE ORI Lo THREISh TV 520,
Kraul®®{X adrenalin T JBEH23E1E L, pilocarpin
TR Z RO TV 55, LiL, A5 IRER
FREEINT B 2 I IR N IR B THRIRB R R S h
T, BIERE TORK THHE THINEE L& ahok
FBRIC XY, A TR B AR 1 F AR U2 i 5 B
ROREPZEIND EFROTTVD. FHEEPLE
BRigfiE stress 12X Y mouse ¢ gonadotropin J&&2
HERETL, BHASEERAIOBSIZ L Y % O RIGD
FEINZLns, MTMROEH Jikio gonado-
tropin FEEZMICEE L TV B L#HEL TV 5,

4) AR © BREHERO fEicov T B
R, HEERHEZHD, &A, B ORE KEFRERH
£0 e gt EEn Lk b e L, 20
FER, MUEMER, SUEERICLEEL, LhE, §
fF, BEEEO R LEBETRL, ARKE O FICRM
HHEZ2Te3®, FHEZ HRAMEAREY © TMEEEIC
Mecholyl test (2 X % B rERA 2 7L, MT
SAIC o T BRI TiIX PRIB0%, NEI15%, SH5
%, ¥ MI 0.753, BpfafiCidsk%, 70%, 15%, 15
%, 0.869, HEUPHITIZER465%, 35%, 0%, 0.699,
BRI T % 55%, 20%, 25%, 1.167, BENIHIT
1334 60%, 30%, 10%, 0.894TH Y, MI OZEBFH
A biv, AR PAL, Ypfail PRIV N, PEORE P
B, SEAHISEUCECNE, AREEH PRIGEV NI 2
R U7z, AT adrenalin, pilocarpin, atropin {2 &
D AREEIB X O RS T RRIZ MR EED 5 VIR
ZIRAET, RBMRERE TS0 LIEEL, PRI
BREMICESZIC, SR, 2SR EEIRITHE,
FREARRETH O/ LR T, R0 A RAIERRE
BEFIZOWT, MT Ik v NEUZ ARATICR LA <,
FREHE, BN, PR L, PRIGARICER,
SENI ARBIHICER Tho LIBT3,

5) HARFEHRE L IO B EMREREEIC VT F
i MT 2L VBR%BEL, PEIE59.2%, NEI325.5%,
S EI15.3% THREF74.5% I Bk RE R T 2 3B, mEBEIRIC
MR U AR PR ST AR L, A RO NEIS
T2 BN BB & B T, 4R B 0TI B
PRI T PANZ 71.9 % THEER <, NZiZ15.6 % TX
$s Pt ESIR OV EARTIE P, N, S & bl
DHEERTHo. ¥, E¥H Ml icowTIHFEHE
WEENE L B I RE~ DA AR b iz, Tk

AR AR O & R EFNTTRE

AfRiESsE 15 % 3 &5

ZEHEMEEEINZ B3V T PAEIE MI-P {RfET, SEIE MI-S
KEZRL, Bt Edksp ik P AU MI-P {KfE, S
i MIL-S %iff, $—E&EAFTIEPEIX MI-P {&{E,
SENE MI #4 SHfE, HFEEARTIEZPE MLP
IKfE, SHE MI-S EfiZ "L, LabZ0OFH MI
BPENZHFELTYAZ &3 3 AMEFES MI X 1
Eo0ZDRTHHILEFKRL TS, HATED
§p, 4 H#HE#E % adrenalin, pilocarpin, atropin T
F& L, SP %39.6%, S7#32.8%, PM13.8%3F X UN
H113.8% T86.2% I HERERAAZ B TR v, BADI
MT TEH < FEEEEARFAICPERZ VLB T
%. Artner3® T4 B IR EE DN, sympathische
Hypertonie 1% 4.0% T 4»<{, Parasympathikotonie
25.3%, parasympathische Hypertonie 64.0%7°% R
Iz’ 57, ¥7- amphotone Spannungsstérung 6.79%
DLDLHZ LN EHEL TS, BT ERIEDCH
BMFBREIEFHANCEZND bOBLVR, —i
CABERAEZ VI LERE DTS,

6) MT & CMI & officowT PHlzB 1T 5
CMI 437 id I 0835.9%, THEI39.1%, IM4EI%18.8
%, IVHEIE 6.2%, CIJ X4y 4.0, A~LI[X4¥22.5, V
6.6TH Y, NEIZEB » TikkKx, 36.4%, 32.5%,
19.5%, 11.6%, 4.9, 24.1, 7.9, ¥7-, SHizkwv
T X HK449.0%, 28.6%, 18.3%, 4.1%, 4.1%,
24.3, 9.1 Th-oiz. MEMITEEE M FIEs 8
RTH DN, VERTENELL, PBIUSEIIZL
LA wEmER Lic, ZHUXIVERICIE B ek
FRER & Y S HEENEMN E T DEM DL VT L &R
LTvw5, VixSBlicglz%, LT ClJ RHlcs
T30 Y, LORGORNDVICERDLINIZHEEDL D
G & £ < B2 HAFED bz,

MT B L CMI iz X 2 [ 0 B A 2o 3/5E D 45
BUCHE U 7o Au BT HGEMEAEPEDNGS. 1%, FifctEMEpEp
52.5%, %H—EEMEHHE46.3%, HEEEHRA42.0%, P
¥948.1%, %+HR54.0% TRERIEE OERHET I Rd
FTAEMAR BN, £l Ps B Tldk%21.9%, 22.3%,
34.3%, 31.9%, E3928.5%, %fHE21.0%Th Y, Wi
HEMMOMHA A A b iz, FREOEARERFESL TIE Au
725%, Ps #l45% TdH v, HiliEK417%, 12% Th
DOREREL TS, NERFCECTHY ARBHRE
BELFAEOHEANPA NS, AuBlinX %<, Ps
T3 X OMRER D o T,

7)) ARRAY CReEEE BRI IEER M
JRIZ 2\ TR SHELIREE O Ff KB OB 12 PRI
REBELTEY, TS oWRiE ORI 28kl
HARBRARONIZZ L ERE LTV 50, FREORHEE
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ERFIC AR BN 2 A RS EER OUEE S h D ic ey A
BREEL, BEEIROBEDO—2IC Y E S L kR
TW5, EeFBORFMERORMFEGE ARER L1
270 Y B ECERT 5 Z L m b, AR
JRDIRPIZ hormone & FVZHH 2580 o8& L 7
bB.

8) EHMEATIINERIC I 1 B NS IEIEIC DT
MT iz X % ¥ TD17-KS Tix, PE6.32mg, N#I
7.0l mg, ST 6.78mg TP, SHL { NE X {EfETH
Y, 17-OHCS TiZk43.49mg, 3.25mg, 3.58 mg T
P, S B NANCEEREfE TH D7z, estrogens TlIFkx
32.44 g, 37.51 pg, 32.78 pg THAEEMHENTH
Y, pregnanediol {234 0.65mg, 0.84mg, 0.67mg T
P, SHEI L LKV EFAA I B, total gonadotropin (X3
#17.3u, 13.0u, 15.0u T M2 IERH A HRE4 (KA T
bz, FIEROSFIC X %L DT 17-KS 1% &fFmic
WiiE 2, HE—EEARTIE Ao B, HoEERR
Tk Ps BB RAEMETH Y, 17-OHCS Tk [FEEIZE
EAicEiEE: 2, FRAHRE LD AuBIREMETH D,
HEEARTIE Ps BITLEMBED bhik,
gens COWVWTIH BEEEEZRTLOLH 5D AT

estro-
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FPFHAIC B Y, pregnanediol IE{&fH,
tropin TiX EFHHMNIZH 2 b O KESE DT
7. BISEER L BRI\ T OHET, MRETIX
HHEETHEEERAEN, >2VIET, tESEbE
L TH B, 17-OHCS iz o Clidmm, FRe § s
LTH D, IRFHOTARGAMEAE D 2o O Rk 0
L U7 8 1% 17-OHCS DOZERA sl sz L 3

total gonado-

Bk BHEWE - HLEslicks
HE IR 6 hl

S - L L
FEEIEEIEICOIPN PN (%)

Chlorpromazine 276 | 75 | 27.2 | 195 56 ‘ 28.7
Thioridazine 231 45 19.5 179 35 16.6
Meprobamate 50 16 32.0 48} 16 | 33.3
Diazepam | 153|200 12 3|25.0
Chlordiazepoxide 45 13 | 38.9 30‘ 12 1 40.0
Promethazine 92 112 | 13.0| 68 9|13.2
Trgﬂf;;‘fg;‘m & | 101 23 (228 8219 235
H%‘fﬂ;‘ﬁfﬁ; - 267 58 21.6| 205 40 19.5
Dihydroergotamine 415 87 21.0| 260 58 | 22.3
7-Oryzanol | 332 67 17.2 172 36 20.9

12k HEMRE - R ERC X 2 Bahek g v ' v OF R R 0 R OREE 3 Rk

(39.7)

Wom | R M OB | REJANME | IR | % S k| BE AK B AR #H oW %
) 78 M 4 P 26 6 | 23.1% | 24 6 } 25.0%
$ 14 4 B9 748 234 33.1 0 182 | 38

| m—msmamE | 707 123 17.4 | 87 | 95 | 195
‘ B AR | 344 27 7.8 | 275 21 7.6
= ! 3 | 1,8% \ 39 | 213 | 1,281 284 22.7
| Hostemsrn | - - - - - —
. ‘
b g | : . 70.0% 70.4%
i i 1 4 B B ‘ 90 | 63 (36.45) 81 | 5t (39.5%)

K v | 69.2 72.7
b IR R ‘ 78 1 54 33.7) 66 48 (44.0)
ol ‘ !

: S | | 349 | | 5.7
B 550 ) A 43 15 156 | 42 15| 380
o - 62.1 2.9
H & 211 | 132 895 191 120 (35'5%>

B I B - . | o/ o

W EPEIIE B | o

e " ‘ | o i
TEgn  mewmsmE | o4 | 5 2D L 1R
e | 2.2

B g A R : = |
Yy | * I 4 A 33 8 | &5 ‘

i .
%) | mommaen | 19 3 (1,575)

Bt 123 | 51 } L3
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EHEL T 5. AREHREEBE TR EmEs A&
Bh 32, AvuBIRZONTY MxEmOTHEI LN
SCEBRER L OBEL BRSNS T 2 5 RV,
estrogen & progestin 120V T 1L fRIFI1Z % DHASE
EThHDLLBR T 5,

anovulation @ hormone pattern {Z -2 V> T simple

Rakoff!™ |% psychogeinc

hypogonadotropism 39%, low FSH 15%, normal
FSH, low estrogens 10%, normal FSH, normal
estrogens 18%, high FSH, low estrogens 18 % T
S LBEL THE Y, WAL estrogens (X B4 IE
FAETHOI L BIRAR T 5, AP ITBREIMEE H 4%
H# 1% estrogens Jz 1" gonadotropin X IEH JYZEARME T,
17-KS ¥ 17-OHCS & fiiJyEIEH E T, gonadotropin
IZEMETH Y, 17-OHCS, 17-KS OFE iz 7T b D15
L &P EBRT S,

9) PEUNFEREEEIT RS X UPEIRE Rk Tlic 1
27250 CMI TR - IVEEEK o SR g 17 #:21.3
%, FHEIERRTIFILT 2% TZ ORFEEER O 70 &,
CI] K&y Tiik 4 2.8, 2.7, A~LRE4TiEFkL17.6,
17.2, VTl¥k%4 5.0, 4.8, FRXLIc>vTik B.EE X
SEREFRERPBEEDS bh, BERXZIZ2VT L7
I TR OEMAZFED 67z, MT TikFEEER
DE\Z L HBERERT 2 HEEL A L, £ DAL
FIBCEIEAIZABORTH Y, FIRRIMIHEO MI
D7EENE 0.840—1.194, 0.729—1.400, 2.030—1.367,
0.692—0.840T MI O {&fE i3 B E~ O 2 B,
PEUREIE NALOTe LS BETIE S A~ DT 25 S
, HEHIO ML A SEHNIZ BITT20L—HPBH5
iz,

10) HASME AR O AN & DHFIF 75, &
F AR AR E RE IR oM <, ) OFEEET
B AR R B 5 V13 PSD BSR4 D T
L BT O BHARAS J ORI ER 2 v, Bl
& B\ 3FTEE hormone E & OBEATIC X 2 HEINS FEH7
He 2R+ —RB LB+ RIR L2 Dk
EE TS LTk

=

BT R O EARET 2 L LT CMI, MT
$ XU hormone BhEZRET LTz,

1) Cornell Medical Index DI - IVHEIRD 5 %4
ER, A~LRK4, CIJ Ko LUVIHEUIARALR
HEEDR U5 IS 5 Ba 23380 bhic,

2) Mecholyl test TIZEPEIMC AR, MAFETIE
PR, NEIDF &80 O 3380 54, Me-
cholyl Index 1 H#EJAEIREEHE L 21 fE\ {KfEZ

S

RS O & R E N

ARESE 16 & 3 5

Wi,

3) AREHREFESEELT IV, BERRR
FRRERNIZLE Sy L, PSD oMY 5 HAAED bh
7.

4) hormone BhEEIZ o v T, 17-KS BXUV 17-
OHCS 134 EfETH v, estrogens [EHE % IEH
1PN, pregnanediol (Z{Xff, total gonadotropin I1ZIE
WHREANICH o7,

5 HEUNETEBEMAITHE B X CBRINGR R T D
CMI ® MR ICIVHEIROBEESR, A~LEKHE CIJ
Koy ORI, VIERHZRE L, MI ONZ ORI
ThE S B~ DBAT B bz,

6) HAMRAIR O e ER OBEED 5 i
hormone $k & OO & R 71 Y ORIZPRIPFEIEIC
AR A BTz,

AR EK LIS, HIEE, MM RS E LoER
FEHERE, WATERWHER, SRERADHERICELALT
Bt LET. E£7, #IRE, #HEHZEESELE
e XE MR LR, B R E L IRAT LA, B
RODEEL Y —AMNEZIEL, SEEEDEEEL,
EBARBKBI LIRS 72 L2 ., ARXo—%ik
1967 EEBELHES, BIRESS (BRHE) B3 X CEM
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Psychosomatic Studies on Menstrual
Disorders with Special Reference
to Autonomic Nervous Disorders

Takaaki Murata

Deparment of Obstetrics and Gynecology
School of Medicine, Keio University
(Director Professor Yukio Notake)

Cornell Medical Index, Mecholyl test and hor-
mone excretion tests were applied to secondary
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anovulatory and amenorrhea subjects based on the
psychosomatic aspects, with reference to the
autonomic nervous disorders.

The conclusions are as follows :

In the CMI test, the III and IV regions were
found about 27.9% of the subjects.

The figures were found to have tendencies to
increase in proportion as the degree of menstrual
disorder rises.

In the mecholyl test for autonomic nervous
functions, Type P was found about 59.2% of the
subjects, Type N about 25.5% and Type S about
15.3% respectively. The percentage of Type P
for the amenorrhea subjects was lower than that
for the anovulatory subjects and the percentage
of Type N for the former was a little higher
than that of the latter.

The result of classification by Abe system bas-
ed on psychological tests and autonomic nervous
function tests was that the autonomic nervous
disorder type 48.1% and the P.S.D. type 28.5%
respectively. As menstrual disorder became more
serious the autonomic nervous disorder type de-
creased and P.S.D. type increased.

As for the hormone pattern, 17-KS values were
generally high, while 17-OHCS values also high
and especially remarkable for the autonomic ner-
vous disorder type, estrogens being in the range
of normal values, pregnanediol showing low valu-
es and total gonadotropin being in the range of
normal values.

In the CMI test applied after giving ovulation
treatments and suceeding in ovulation induction,
the percentages of the III and IV regions de-
creased, and the numbers of complaints were
showing decreases. In the MT, a tendency was
presumed of the mecholyl index to concentrate
on the range of Type N.

Therefore, it seemed to be necessary to take
into account the psychosomatic consideration in
the induction therapy of ovulation in menstrual
disorders, and at first, to be carried out the
above-mentioned examination and then administer-
ed drugs for autonomic nerve or tranquilizers.
The administration of these drugs alone could
have caused the induction of ovulation to some
degree. The patients who did not show any
therapeutic effects by the drugs received further
administration of these drugs or received treat-
ment with the hormone therapy.
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The Study of the Radioactivity in the
Tissues of Rats after Administration
of 3H-6-Dehydro-retro-progesterone

Takeo Onishi

Depertment of Obstetrics and Gynecology,
School of Medicine, Keio University
(Director : Prof. Yukio Notake)

In this investigation ovariectomized adult female
rats were primed with estradiol and then tissues
and blood samples were removed after varying
intervals of time after the administration of
tritium labeled 6-Dehydro-retro-progesterone (*H-
ASRP). The radioactivity in the tissues or blood
samples was determined with a liquid scintillation
counter after dissolving the samples in 2 N-me-
thanolic KOH.

The data on the distribution of radioactivity in
the tissues after the administration of 3H-ASRP
intravenously indicated that the rate of disap-
pearance of the radioactivity from the pituitary
and hypothalamus was very rapid. This disap-
pearance continued after 4-12 hours yet.

When *H-ASRP was administered orally about
249% of the radioactivity was recovered from the
urine and 9% from the feces within 24 hours.
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RECIPROCAL TRANSPLANTATION OF EGGS
BETWEEN RAT AND HAMSTER

Chi-Hsiang LIN

Department of Obstetrics and Gynecology, Taipei Municipal Chunghsing Hospital

and

Department of Reproductive Physiology, Taipei Medical College, Taipei, Taiwan,
Republic of China

(Director :

Prof. Wun Hsun Yang)

Abstract: Fertilized 1-day rat eggs transferred into periovarian space of pseudo-
pregnant hamsters early on day 1 developed to the 2-cell (100%) and 4-cell stage (100%)
2 and 3 days later. Eighty-eight percent and 40% of transferred 2-cell rat eggs devel-
oped into morulae and blastocysts after 2 and 3 days in the hamster tube. Rat morulae
developed into blastocysts respectively 1 day after transfer (100%), but none was recovered
2 days after transfer into the periovarian space. Most rat morulae (88%) transferred
into the hamster uterus on Day 3 had developed into blastocysts 12 hours later, but
only 2.0 to 2.9% of these produced deciduomata in the hamster.

After transfer of 1 to 3 day hamster eggs into the periovarian space of pseudopregnant
rats early on Day 1, 1-cell hamster eggs developed to the 2-cell (45%) or 4-cell stage
(9%) 2 days later, but all other eggs had degenerated after 3 days. Two-cell hamster
eggs developed into 4-cell eggs (38%) or morulae (14%) within 2 days, but only dege-
nerated eggs were observed 3 days later. Most 4-cell hamster eggs placed in the rat
periovarian space degenerated within 2 days. Seventy-one percent of hamster morulae
transferred into the rat uterus late on Day 4 had degenerated after 12 hours, and only
199 developed into blastocysts. Fifteen percent of hamster morulae and 16.6% of
hamster blastocysts produced deciduomata after their transfer into the pseudopregnant
rat uterus on Days 4 and 5 respectively, but no fetal tissue was present at the decidual
sites.

It is concluded that rat eggs can survive and develop better in tubes or uteri of
hamsters, than can hamster eggs in the converse situation in the rat. Hamster blastocysts
will, however, induce a decidual reaction in the rat endometrium more easily than will

rat blastocysts in the hamster.

Introduction

Warwick and Berry (’49) first studied inte-
rspecific transfer of eggs between sheep and
goat and demonstrated that sheep eggs can
survive and develop in the uterus of goat for
30-45 days; goat eggs in the sheep, however,
survived for less than 22 days. Subsequently,
Lopyrin, Loginova and Karpov (’51) reported
the birth of a dead but fully formed sheep
fetus after transfer of blastocysts into a goat.

Short term survival of eggs has been demon-
strated after their transfer between widely
differing species; for instance, sheep eggs
can survive and develop into the Fallopian
tube of the rabbit for a few days and will
grow normally after retransfer to a synchro-
nized ewe (Hunter, Bishop, Adams and Row-
son, '62). Ferret eggs can survive in the
Fallopian tube of the rabbit, but rabbit eggs
cannot survive in the ferret (Chang, ’66).
Briones and Beatty ('54) have transferred
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eggs between a number of different species
of laboratory animals. They reported that
rabbit eggs could develop for about 2 days
in the genital tract of mouse, rat and guinea
pig and that mouse eggs behaved similarly
in the rat, guinea pig and rabbit; but no
development occurred following the transfer
of rat eggs to the mouse. The development
and implantation of mouse blastocysts in rats,
and rat blastocysts in mice has since been
accomplished, however (Tarkowski, '62).
The present paper reports the transfer of
rat eggs at different stages of development
into different parts of the genital tract of
hamsters, and vice versa, to determine: (1)
whether there is any relationship between
the age of the egg and its ability to develop
in the genital tract of another species, (2)
whether the Fallopian tube or the uterus is
a better location for survival and development
of foreign eggs, and (3) whether decidual
formation and implantation can occur fol-
lowing such transfers into the uterus.

Experimental Animals and Procedures

Mature virgin female golden hamsters (Me-
socricetus auratus) weighing between 100-130
gm were kept in an air conditioned room
(5-6 animals per cage) between 23-25°C
under constant 12-hours artificial light (7 a.m.-
7 p.m.). Estrus animals were first selected
according to the method of Deanseley (’38) :
(Females which had a viscous postestrus
vaginal exudate were separated ; it was expe-
cted that these would come into estrus 3
days later). On the night at the expected
estrus, donor and recipient hamsters were
placed respectively with normal fertile and
vasectomized males. Mating was observed
in each animal during the night. The day
following was designated as Day 1.

Mature virgin female rats (Sprague-Dawley)
weighing between 200-250 gm were housed
6 per cage and maintained on normal labora-
tory diet. The light period was maintained
from 7a.m. to 7p.m. and the temperature
was controlled between 23-25°C. Vaginal
smears were taken daily, and on the night
of proestrus donor and recipient females were
placed respectively with normal fertile and
vasectomized males. The morning when the
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vaginal plug or spermatozoa were found
was designated as Day 1. As the rate of
development of hamster and rat eggs differs
somewhat, the timing of the transfers was
arranged according to developmental rather
than to strictly temporal criteria.

For the transfer of 1, 2, and 3-day-old ha-
mster eggs into rats, the eggs were collected
from the Fallopian tube and were placed into
the periovarian space of Day 1 pseudopregnant
rats with small amounts of tissue culture
medium (0.005-0.01 ml TC 199) in the early
morning (67 a.m.). Late Day 3 hamster eggs
were injected into the uterine horn of Day 4
rats between 9-10 p.m., early Day 4 eggs were
injected similarly into Day 5 rats between
6-7a.m. In the converse situation, 1, 2, and
4-day-old rat eggs were placed similarly into
the hamster periovarian space in the early
morning. Late Day 4 and early Day 5 rat
eggs were also injected into uterine horns of
Day 4 pseudopregnant hamsters at about 10
p.m. and 7 a.m., respectively. The recipient
animals were killed 12 hours to several days
after transfer, and the eggs were either
squeezed from the Fallopian tube, or flushed
from the uterus with Hanks solution. The
recovered eggs and blastocysts were examined
in the fresh condition with a phase-contrast
microscope.

The following control experiments were
performed : Day 4 rat morulae were transfer-
red into the periovarian space of rats on Day
1, and were recovered and examined 24
hours later ; Day 1 rat eggs were transferred
into Day 4 pseudopregnant rat uteri, which
were examined for deciduoma formation 4
days later. To check the possibility of non-
specific deciduoma formation, 0.01 ml TC 199
was injected into the left uterine horn and
the right was traumatized throughout its
length, in Day 4 hamsters and rats; these
animals were examined for decidual swellings
4 days later. Both rat and hamster pronuclear
eggs obtained between 3-5p.m. of Day 1
were also cultured for 1 day in vitro, in 5%
CO; at 38°C, in a media containing 0.6 ml
TC 199 and 0.4ml Day 1 rat or hamster
sera.
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Results

I) Transfer of rat eggs into the periova-
rian space of hamsters.

A total of 116 fertilized rat eggs at the 1-
cell stage, 129 eggs at the 2—cell stage, and
85 eggs at the morula stage, were transferred
into periovarian space of Day 1 hamsters. It
may be seen from Table 1 that 60.4% of the
43 one—cell eggs and 56.7% of the 60 two-cell
eggs were recovered 2 days after transfer, of
which 100% and 88% had reached 2-cell (Fig.
1) and 8-cell stages respectively (Fig. 2).
Eight of 25 one-cell eggs and 10 of 33 two-cell
eggs were recovered 3 days after transfer.
At this time 100% of the recovered l-cell
eggs had developed to 4-cell stage, but only
409% of the 2-cell eggs had developed into
blastocysts. Thirty-one of 61 transferred rat
morulae were recovered 1 day after transfer,
all of which had developed into blastocysts.
However, none of 24 morulae were recovered
2 days after transfer. In the control when
94 rat morulae were similarly transferred to
Day 1 rats, 89% of the 32 eggs recovered
had developed into blastocysts, 1 day later.
This suggests that most rat eggs can survive
and develop for 2-3 days in hamster tubes
although the cleavage of 1-cell eggs seemed
to be somewhat delayed under these condi-
tions (1-cell eggs became 2-cell and 4-cell
stages 2 and 3 days later).

II) Transfer of rat morulae and blasto-
cysts into the hamster uterus.

A total of 198 rat morulae and 102 rat
blastocysts were transferred, respectively, into
Day 3 and Day 4 hamster uteri. Although
17 of 39 morulae were recovered 12 hours
after transfer, none of 31 morulae were
recovered 2 days after transfer into the uteri
of late Day 3 hamsters (Table 2). Eighty-
eight percent of the morulae recovered after
12 hours had developed into blastocysts (Fig.
2). Only two decidual swellings had deve-
loped 4 to 9 days after the transfer of 98 rat
morulae into five hamsters of Day 3. Three
decidual swellings were present 4 to 9 days
after the transfer of 102 rat blastocysts into
five hamsters of Day 4. In the control, decid-
uomata were not induced by injection of TC
199 or by traumatization of the uteri of Day
4 pseudopregnant hamsters. Thus it appears
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that although most rat morulae are able to
continue their development into blastocysts
in hamster uteri, both rat morulae and bla-

stocysts have little ability to induce decidual
formation in the hamster.

Transfer of hamster eggs into peri ovarian
capsules of rats.

A total of 145 one-cell, 156 two—cell, and 29
four—cell hamster eggs were transferred into
the peri ovarian capsules of pseudopregnant
rats on the morning of Day 1. Approximately
38% of 82 one—cell eggs were recovered 2 days
later ; of these 45% and 29% had developed
into 2-cell and 4-cell stages respectively (Fig.
4), 6 eggs had remained at the 1-cell stage
and 2 eggs had degenerated. Four of 29 one-
cell eggs were recovered in a degenerated
stage from the uterus 3 days after transfer;
no l-cell eggs were recovered from the tube
or the uterus 4 days after transfer. Forty-two
percent of 88 two-cell eggs were recovered
from the tube 2 days after transfer ; of these
16 (43%) had degenerated (Fig. 5), 2 had
remained at the 2-cell stage and 14 (38%)
had developed to the 4-cell and morula stages
respectively. Three degenerated eggs were
recovered 3 days after transfer of 32 two—cell
eggs, but none was found 4 days after tran-
sfer of 32 two-cell eggs. After 29 four—cell
eggs were transferred into the peri ovarian
capsules, 7 were recovered 2 days later; of
these 5 had degenerated and 2 had developed
to the morula stage. Hamster eggs, especially
older one, thus appear to have little ability

to continue their development in the rat
tube.

IV) Transfer of hamster morulae and
blastocysts into the rat uterus.

A total of 203 hamster morulae and 96
blastocysts were transferred into Days 4 and
5 rat uteri respectively. Twelve hours after
transfer of 44 hamster morulae into uteri of
Day 4 rats, 21 eggs (47.7%) were recovered ;
of these, 15 (71%) had degenerated, 2 had
remained as morulae and 4 had developed
into blastocysts (Table 2) ; neither morulae nor
blastocysts were recovered in this group 2
days after transfer. Eighteen (19%) decidual
swellings were found when 120 morulae were
transferred into the uterus in six rats of Day 4
(Fig. 6), and 16(19.6%) were found after 96
blastocysts had been transferred likewise. No
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fetal tissue was evident in sections of these
deciduomata histologically (Fig. 7).

When, in the control, 94 rat morulae of
Day 4 were transferred into five rat ovarian
capsules of Day 1, 36 transferred eggs (38.3%)
were recovered 1 day later, 32(88.9%) of which
had developed into blastocysts, the other 4
eggs remaining as morulae. When 106 rat
eggs of Day 1 were transferred into 8 pseudo-
pregnant rats of Day 4, only 2 decidual swel-
lings (1.9%) were found in the lower part of
the uterus in one rat; injection of small
amounts of TC 199 into 8 pseudopregnant
rats of Day 4 did not induce deciduoma
formation in one horn of animals in which
deciduomata had formed in the contra-lateral
horn following traumatization.

Fresh serum of the rat and hamster had
no adverse effect i wvitro on the early deve-
lopment of hamster and rat eggs, respectively ;
96.4% of 56 one—cell rat eggs collected at 3-5
p-m. on Day 1, cleaved normally within 1
day, in a medium of TC 199 containing 40%
hamster serum, while 91.1% of 56 one—cell
hamster eggs developed similarly in a medium
of TC 199 containing 409 rat serum.

Discussion

The results obtained in these experiments
demonstrate that, in geneal, the rat zygote
will for a time develop rather more rea-
dily in the hamster oviduct than will the
hamster zygote placed likewise in the rat.
The later stages of development of the
hamster zygote seemed to be particularly
sensitive to the foreign milieu of the rat.
It is known that rabbit eggs will develop
rather more easily than mouse, rat or
guinea pig eggs when transferred into the
genital tract or body cavity of other species.
Although it has been claimed that mouse
eggs survive better in the Fallopian tube of
rabbit than in that of the rat and guinea
pig, and that transferred rat eggs could not
develop in mouse or rabbit (Briones and
Beatty ; '54), considerable development of rat
and mouse eggs in the Fallopian tube of the
mouse and rat respectively, has since been
reported (Tarkowki, '62). Recently a marked
difference has been found in the capacity for
further development after reciprocal transfer
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of eggs between the ferret and rabbit; for
ferret eggs can develop in the tube of a rabbit
whereas rabbit eggs cannot survive in the
ferret (Chang, ’66). The present results sup-
port the general impression that there is
some degree of species difference in specific

requirement of eggs for their successful early
development.

In the present experiments, the high percen-
tage of development of Day 4 rat morulae
into the blastocyst stage within a day in the
Day 1 rat tube, indicates that the marked
degeneration of older hamster eggs in this
situation cannot be attributed merely to
asynchronous transplantation. Furthermore,
since media containing TC 199 with either
rat or hamster serum seem to allow equally
well the first cleavage of both rat and
hamster pronuclear eggs in vitro, the common
failure of cleavage of the hamster egg in the
rat oviduct and uterus was probably not
induced by simple toxic factors for some
heterologous eggs, present in the serum of
man, sheep, cattle, goat, and fowl, and
which can kill Day 1 rabbit eggs within 10
minutes (Chang, '49). It is possible that the
unsuitability of the rat female tract for

hamster eggs may be due to some specific
factor in the reproductive tract.

Although rat morulae can easily develop
into blastocysts in the hamster uterus, they
have virtually no ability to induce deciduo-
mata in the hamster. Hamster morulae do
not have the same capacity for development
in the rat uterus, but hamster morulae and
blastocysts will, however, induce some degree
of deciduoma formation in the rat uterus.
The ability of rat and hamster eggs to survive
in the hamster and rat uterus, respectively,
do not, therefore, parallel their capacity for
the induction of deciduomata. This difference
may well be due to an innate difference in
the sensitivity of rat and hamster uteri for
deciduoma formation. Although the decidual
reaction may be induced by nonspecific means
such as traumatization, agar or oil (Finn and
Keen, ’63), no decidual reaction was induced
in the present experiments by injection of
small amounts of TC 199 in the control group,
and only 1.9% of Day 1 rat eggs transplanted
into Day 4 pseudopregnant rats induced
deciduomata. It seems likely, therefore, that
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the deciduoma formation induced by transfer
of hamster morulae into rat uteri, and vice
versa, was produced by some specific reaction
between blastocysts and endometrium rather
than by other non-specific trauma. Since no
fetal tissue could be found in the region of
deciduomata 4 days after the transfer of
morulae or blastocysts, it is possible that
degeneration of eggs occured during the
process of implantation.
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TABLE 1. TRANSFER OF RAT ZYGOTES INTO THE PERIOVARIAN SPACE OF HAMSTER

Exam. Days| Eggs Recovered from
Exper. No. of | Eggs | Transferred ‘After i Conditions of eggs
Series Recip. | Age Tubes Uteri
Stage No. Transfer No. (%) No. (%)
4 | 1-day | l1-cell 43 2 | 26(60.4) o0 26 two-cell (100%)
2 woon 2% 3 | o 8(32.0) | 8 four-cell (100%)
Rat eggs 4 no|on 48 ‘ 4 0 0
to the 1-day i ., ; | ' 2 degen. (5.9%), 2 two-cell
e 8 zday 2eell 0 ‘ 2 | 34(56.7) 0 | e
) na | 2 degen. (20%), 4 morulae,
ovarian | 3 ’" ‘ " 33 } 3 0 10(30.3) 4 Dblastocysts (40%)
Speres |3 " 1 36 | 4 0 0
4 4-day | morula 61 1 31(50.8) 0 31 blastocysts (100%)
[ ‘
2 ” [ " 24 | 2 0 0
I
TABLE 2. TRANSFER OF RAT ZYGOTES INTO THE UTERUS OF HAMSTER
I ‘ ) ’ I —
Exper. No. of | Eggs | Transferred ! Exzngt lr)ays“ Eggs Recovered from Conditions. of &
Series Recip. | Age | S | € Tubes Uteri 88S
| Stage No. = Transfer No. (%) No. (%)
‘ o | T p———— é morulae, -
Rat morulae ‘ 4-day | morula 39 ‘ Y2 ‘; - 17(43.6) | 15 blastocysts (889%)
;0 the 4-day 3 7 ” 3l | 2 [ 0 ‘
amster | w 1 S 2,053
uterus [ 2 deciduomata (2.0%),
| & 1 o " ~8 9 ‘ o - no fetal tissue
TABLE 3. TRANSFER OF RAT ZYGOTES INTO THE UTERUS OF HAMSTER
i ) Exam. Days| Eggs Recovered from
Exper. ’ No. of Eggs Transferred After i Conditions f aggs
Series Recip. | Age St N e Tubes Uteri
- ) ’ il i J T | No. (%) No. (%) |
Rat | | : :
blilstocysts 5 ‘ o | blasto- 102 4-9 L o ‘ 3 dgmdilomata (2.9%),
to the 4fday “ cyst ‘ ‘ ‘ no tfetal tissue
hamster l |
uterus | ‘ |

TABLE 4. TRANSFER OF HAMSTER ZYGOTES INTO THE PERIOVARIAN SPACE

!Exam. Days| Eggs Recovered from
| After : Conditions of eggs
I Tub Ut

| Stage No. | Transfer | o' (%) No. (%)

Exper. No. of | Eggs ’Transferred
Series Recip. | Age |

| 2 degen., 6 one-cell,

7 1-day | 1-cell 82 | 2 31(37.8) 0 14 two-cell (45%),
‘ 9 four-cell (29%)
2 " 1" 29 | 3 | 4(13.9) © 4 degen.
eggs to the " i 34 4 [ 0 0

|
| | 16 d (43%), 2 t 11
L | egen. %), wo-ce
L-day wet 7 | 2-day | 2-cell 88| 2 37(42.0) 0 14 four-cell (38%),
peri ovarian } | 5 morulae (14%)

|

space 3 4 "t 36 | 3 3(8.3) 0 3 degen.
3 g A 32 4 0 0
3 | 8-day | 4cell 29 2 | 741 0 K fne§fu‘}~ae(7(12§25)
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TABLE 5. TRANSFER OF HAMSTER ZYGOTES INTO THE RAT UTERUS

Conditions of eggs

\ [ ) 1
Haper. No, of | Eggs |Transferred Exam. Days| Eggs Recovered from |
: : After ; |
Series | Recip. | Age | giaoe No Transfer Tubes Uteri
o | | = | No. (%) No. (%)J” .
| \ \ .
Harister 3 3-day | morula 44 /s — 21(47.8) | 5 degen. (71%),
morulae to
the 4-day 3 = " 39 . o 0
IS UL 6 ” ” 120 4-9 = =

|
|
Exper. No. of | Eggs | Transferred
Series Recip. ; Age Stage No.
“Hamster -
blastocysts 5 4-day  blasto- 96
to the 5-day cyst

rat uterus

TABLE 6. TRANSFER OF HAMSTER ZYGOTES INTO THE PERIOVARIAN SPACE

|‘ Exam. Days} Eggs Recovered from
| | After Tubes Uteri

4-9

| Transfer | No. (%) No. (%) |

2
4

1
(9.5%), 4 blastocysts (19%)

18 deciduomata (159%),
no fetal tissue

Conditions of eggs
16 deciduomata (16.6%),
no fetal tissue

15 % 3 &

morulae
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PLATE 1
(All figures except figure 6 and 7 were photographed under a phase-contrast microscope.)
1. A smaller 2-cell rat egg with a larger uncleaved hamster egg (arrow),

recovered from the
hamster Fallopian tube 2 days after transfer of l-cell rat egg. Approx. X 480.

2. Eight-cell rat morula, recovered from the hamster Fallopian tube 2 days after transfer of

2-cell rat eggs, note the sperm head visible at 2 o’clock in the perivitelline space.
X 480.

3. A rat blastocyst recovered from the hamster uterus 12 hours after transfer of rat morulae.
Approx. X 480.

Approx.
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Two hamster eggs cleaved into 2-cell and 4-cell stage respectively, with a smaller uncleaved
rat egg (arrow), recovered from the rat Fallopian tube 2 days after transfer of 1-cell hamster
eggs. Approx. X 480.

A degenerated hamster egg, recovered from the rat Fallopain tube 2 days after transfer of
2-cell hamster eggs. Approx. X 480.

Deciduomata induced in the left lower uterus of the rat 9 days after transfer of hamster
morulae. Approx. X 1.8.

Histological section of the upper swelling shown in figure 6. Note the cellular decidual
tissue which fills the uterine lumen and the absence of any differentiated fetal elements.
H. E. stain Approx. X 18.2.
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