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3) FMULLBEAZE LI LK. 7— Fig, 3%, BE, KEVLErBLTHS.

4) LK. 7— FEHICL Y, IEHRINROBEERERL44.4%0> 530.0%ICEH TS /L.

5) [FEHEICHTRIVEHOERE L OYTHESRIL, 2hFh63.5%7 583.3%~, 19.4%7%526.7%~n L L 7.
6) Lo T LK. 7— FEIMFHRMTCER T2 2 L3, #BIVER, IVEEEEED LICEER D

5.

(Jap. J. Fert. Ster., 26(4), 361-368, 1981)

#*

B SSR R FIRBERE I AN B RIS Sk B, 9301 4
(1971~19774F) OFEI¥EER (Hysterosalpingogr-
aphy=HSG tI§) OREIcX % &, WAIIESEEREE
BORTRERIE 22.2 % Th LY. EREEOREEMEIC X
D THNERFOAMIETERER DD LLTH, Th
BASWEF L L HICEMAED 2KAFTHEZ LT
EW TR

IVEAIE 6T B 1R & L CIR19304E1 & Y IFETEAR,
WBHITEh, DBFHER, ~f7nyp—v=V—%
B FEMfAR, WREEIEECEBLAD. L
L7225 b SVE TR 3 DIHRRITKIR & L T10~60% &
WEFICIZEPE LY, IMFOBERTFOEE MY

[

RELTNS.

PR ORSREIRIEICHT R D IREE £ b 7 & TR 30
OFETHY, ZOFIERFITITEELILEEA], HERE
#s@EAk, F LT aEpylk3E (Prosthetic device=7"
rF—¥ L) BEASH TS, ERBREOHED
&< e, FEhaIEAOFLED 2.

71 7+ & LT219534 Mulligan™®#57 — X7
rF—+¥ (UTF7— L) 2FERKL, 2 TCognat?
2B %, Roland!®{% spiral stent ZBIFEL72hd
WIoho7e7—¥ bIEHMR2~6 7 A LRHT,
—EIEREE BT ERA D VR L T . ’

L TEFRIRBERICBNTY Y a—r T h (il
icone rubber=3V 2> LHE) ZIMEAIETICHE L CBE
Hiligan L DA LLSRE R T 65—, RIEOTHIEHE
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XY e T — YO LWEEBHAZRE L. S5
g FHE, KEERRBLLEHFLWEROY Y 28
EEMIE7—F (BUF LK. 7—F) & L. €L
TA 7 — F &30 IFE TR L, EEMF & D
HisatOREE, = ORI L REeMEE R O THRE
+5.

MEMRE L VHE

1. @Ik

37 JEORRIVE (AAFERE Y X, {55 3.0kg)
BERAL, YU 3ok b AR O BRRSID
LK. 7— FikER L BET2HMT, UTOEREZ
WifT Uie. o SRREMIEERR 7 7 2 2/ 150~250mg fiiE %
xRy F A E S — L 0.5~1.5ml FEEE TR,
WS L LTe 7y n ) ¥ 1 g/AME3 BT L
Ic.

@ vV 3 OEEN SR RFE

10JC DR BT MIIE 2 FHeic THEM, M3
DRI E L ERE L, kil U7 WA SRR
\e Tkt Lz, & L T—iBE 12 1.56X2.0cm Ov Y =
VINFIZ T L, M e o EKELT, A
i AIRMES RS X O Hematoxylin-Eosin uf
(LLF H.E. ¥ufa) o CiAERABIE L.

® LK. 7— FiEERHIORE

SE2LORFIVE 2 FEA LT, Lig&REROAL
Wil E Iz, vV = I L 2B E 1
H, 2H, 3B, 4H, 5H;, 7H, 1ZH:LT¥)
v ERBREL, KAREREC CARGESREZ

BlEL.
2.t MBI~ DIEH
© x5

FiLE L U CEISHREKSHBERAT & 22
L, HSG iz THIgRE dilh s & 8w IR0 9 5,
1978429 F 1 H ~ 19804 6 30 Dffifific, #FH#HDHKE
L= LK. 7— R&{#H L CIRETRRMT & MifT L 723041
<h b, EREAOERICHLoTE, () AEYRH1
Mo, (i) AEISWE40RENA b, (D) 2 FBLEOBEF
WEESEE, (Gv) BREIRREE % 72 G BMENERT 280 5
S, (v) ARG, FEABREC TR R
® B EEEIE N ENFR R BRI LT

30| DI B E DN FE, IVE RIS (Peri-
fimbrial adhesion=PFA LW 9 4, PRAE Ik iE (Hy-
drosalpinx=HYD XW%) 16, JREPEEEsE (Intra
tubal adhesion=ITA tK§) 5#IT, FREROTFH
2L L HICEKLITTRT.

2y hor— 197445 1 A 1 B ~ 19794212431 H 0

ORI I 35 0 BEE BT IL 7 — F O R L BRI

RS 26 % 4 5

# 1 EmEHE LK. 7— FEREFONR

(1) BSR4l R & JRE TR lT
§p 4 R 35 (Perifimbrial adhesion=PFA)----
- IR RAE R KIBEHT (Fimbriolysis)
§p 4% i k il (Hydrosalpink =HYD)-----------
< BB a4 (Salpingostomy)
g M psiEss (Intra tubal adhesion=ITA)-----
cogpag s e Wy A4 (End-to-end anastomosis)
(2) LK. 7— K430 o AR

FUBEREE L W BUBE R AE G R

G148 et 35 S B AT | 7 2 9
5O BoA 11 5 16
B W 4 1 5

22 8 30

Bz 7 — FEMEF CIMETRM 2T L2 115 & Y #
R LT

® FH

UETERRITRE T %, IVEmmREE S EFERE TH o
EAICE LK. 7— FEFRloRic, BEERENRT
BEFNCEFER LK. 7— F&EH L. FRlicERL
RN, R—EfllcBnT LK. 7— FOEERER)
BT 50 ThHE. Higd~T7HIZ LK. 7—F
wIEREX 0 FEBIHREL, UTORSBEMA .

7 BIPETRRHTE R L LT R TERICHEITL,
AR TR & U THUE E LI OSRBNIE L s o,
DA s BT (LR RIBERT) (<3 REsiE » IRAF
iz, IWEBAOH (UFBOM) Tiefdilofic, B
sttt CAFWAH) Tk sfleplic<A 7 ey
— Uz Y —FJEH Lz,

(i) PHEERER

LK. 7— FOEER LR & RET 2 HIT, itk
3 ~18% AIcHSG ZMifT Uiz, RS (3245 # O3
27 4 . (follow-up film) 12T, EFAEAERD
27 ¢ L4 (momental film) DOIVFRIC—FHL THE
WIEESRBOREEFED S L0, Tibb PFA OFE
I THEL, LK. 7— FEHER O PFA #BERE =
v b r— Lk HERRRET L 7.

(i) i IMTBUERE X OERR

PR BGEME ORI, R 4 ~14H HicAfESR
HHEMfTL, WRIVEBOERS X UMEERE, LK. 7
— R L = b r— i B THIRBINC Helekat
L-7&.

(i)  Ze@tEs X OEHEH

LK. 7— FO¥HERLOEE B8 5 MEER, HE
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LK.7— FOFB

(1) 84  EBRRIED D %\ Silicone % E /.

(2) Bk, DoHEREEENL, REBOBRERDIIT R,
MR e Lo

(3) &BE THIRY vy hEADh, BBEEEHEOLO,
T
:4] ﬂ;{ g I "QSRUL%!:)‘ g 74 E7Jl]7l. Enséﬁ;ﬁbtg
5

(8] #h&: 7~ F’i‘éﬁt:@kg\‘&m‘abt"/u:I‘/%:z—%’&i!ﬁb,
BEPSOREERSHEL 10
X, BARRBATU L bELTERER, Fa-74UD
EHDFALTRETH 5o

LK. 7 — FEEBAR
=

M1 LK. 7— FOR#S L UEFEXN

B2, HEHMRORE, KREDRHEMIZoZ
Btz

LK. 7—FOBRZLEZOERZE

R, BE KErLebrorhl+ 5HM
T, R OT—-FiZLBEEMZ, ExORM 2z
HLWERO7 - FERB L. 2BE7— % LK.
(Tizuka, Kawakami) 7— K &fp L7z,

1. LK. 7—FoR# (K1, BE12HR)

@ A EEEREEO Y ) a vk E L
7

©® FEE: AP 2EEO LK. 7— F&2{ERL, %Ef
X VNI TEBRRIC L. 7— FTFMORRITKR
JNERFER 30mm, 25mm, 7— KOE#EIE 90mm, 80
mm, YV a2 ryDEXF0.2mm Thd.

® wik:

() 77— FOBRIIVEROMEE, hER © EHZE
EZEL, 2V EGTWH#ER L L.

(i) 77— FAREICHHAIC 3 AT CTIE 4mm DA v
vaflLEzMmzT7— FeaimLix.

(iii) Ay vaTEHIz7— FFigk Y 18mm £ T
20y vEAR, EF2AFTTNLEMED, #EE, FEE

(361) 3

FEPEEEL R L EL R P LE R LR L R

: Kb 28O LK. 7— F

FR1 a
b7 — FAREKOILRER

PRGE L.

(iv), 7—FRE#icyyavFa—7e@lEsE, F
2—TREFTHZLICXY, FHEZLELETIER
Iy 7—rEkETEs,

(v) Fa—TRLERTPIRFA v BALEZAZL
TW5. A v kX splint L LTHLFEHTE, F2
— 7 X VERIOFALTETH 5.

2. LK. 7—FoERE (K2, BEH2, 3, 4,

Z )

@ IVETRRIE T #%, FEILmEmRAEL, B, £
WEsEaIickETS. ik LK. 7— R4k
CEESETRL.

@ 7-0~807) A v ki JFEHEEICHA L (X2-
(1), LK. 7= FEWO/NMLIZ FAm ke @B L
#%, 7— Fe@izs € UNERHE TS (M2-(2), &
H2).

® IVEEIRICHEA LicT A v ke Fa—TioiER
BEL, JpEH» 1K, 7—FicX W+ 5025183
5. '
@ Ay yallITEFHMIIBNWTT-0~8-0F4 r ok
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(1) 1 F4O REBEXMBET S
) 7= FLEBOMICF IO RERL. 7-FERBRSED
(3) BERBMIIBALATIOVREF1-—TOLTHEKLBEORBER .
Xy a83 rRRICT7 - KERE#H, CMBICH /O RICTERET 3.

K2 IK. 7— FofEHRE

EE3 IK. 77— FoEERKRTLELZ A
W TR, MEVEHC3 #FrT LK, 7— F2BEET S
(&2-(3), BHE3).

® KT, BHOMFICRWTIER Y v PEEET B4
I3, JFEMICE WAL TOMEH T SEICIE
LAYy bERIEETS.

® LK. 7— F¥%%, F2—7X 0 AHAHKE
WAL, FIERAICE 7 ICEET 5.

@ Wi%a~THHICFa—7%2#FRL, LK. 7—

ORE AT IC B B AFIE 7 — F OB F L IR

HA &t 26 %24 5

. : o

FEELVREL TS +

LK, 7=

FI A4
Fa—TREBFTBILICIVASICERE
TED

FEEEEL ViET5 (BEA4).

3. LK. 7— FROHFE

@ 7—FEfE: =Frodxda Frz (EOG) &
B, 734 — b2 v—78E 121°C 305, E 72 idm
HA— b7 L—7PFE132°C 105

® FA wrEAK: EOG BEH

% B f#

1. #EE (£2)

@ vV = O IEEhR

#2 M) RETILL, WMEl1~7HBORERTRIC
T, ¥ =N TEEANEVE S, 106260 RS
L DFEENED bhilc—F, YV av/hFICTHEBL
RO IFE X106 6 FlicIs T, BRI & O TR
o, (BES5, 6).

# 2 BEBRMR (FRRTT)

(1) vV avolEHEHE (EE2R»enok
E Pl %k 9 1)

vV a VNI THE YU R EER

itk 1 HH 1/ 2 o/ 2

3HH 2/ 3 0/ 3
40 H 2/ 3 07 8 »

7HH 1/ 2 0/ 2

EEEOES 6/10(60.0%) 0/10
(2) SBMMIC X 2R IEDE GEHF &R D ’

-2 T E Bk E 80

3 HELA 0/ 8 0 %

4 A 1/ 4 25 %

5 HM 1/ 3 33.3%

7 HH 36 60 %

107 [ 2/ 4 50 %

1/ 3 33.3%

1AM




MHFn 56 4 10 A 1 H

¥ e

( FHES5 YYavhFEEAORRIPE (K
3HH)
= JFEIREELEELTCD

B
FH6 YV /h T #E L REWE
(i 3 B H)
= IR ESEL Ty Rwy
U AV RIETHEB LTS b b T RE 2 3En
Todfilix, 2056 2603 a v/ NFEEELZFA
vk L OREEICIS W THRIER E, o 26izv Y =
N ORBRICIFERIBESEA L, ZREFVEEL TN
7€s
DFZVY I NFICTHE LIFE R, BAMICH
REEEHRER & Ui R, B X 0 R U Al O hiEE
. EABHRL A, MR 1 HE CIIFREREEE LT 54
: ML, MEORE, > Mm2E» ohiz. 4HHIC
75 E—MMTHELGPEROBHZED 505, HMELM
faoHAR IO EONER, BEEZRD, SHI—EFT
M OMEL B LESTWS (BET7). 7THHIZ
GRAEVEIZEE R S £ Y, SRR, Ao
HAAEIZ X0 A U SRR S 0 i v 23 Tl I
LRl eoTn5b (FES8).
® LK. 7— FikERoRE
RREROQOREREL2 (2) iwrnd. vV avibRIiC
X IR 3 HRILIADEFITIE, vV v/
B+ 5 LB H % OBHIERT I TRpIEERS & OfE

BEET7 #it4 0 BoxENE (HE. &
60X%)
A O WA, PRoER, ¥WEZED

o REEP T X S

EH8 WHHTABORRIVE (HE.%E

60%)
REMMBERETIBEEY, HEIREE
By, AEHRECESYTws

i, AHEY ) 2N THE LR EIVE R
4 LB Y 2N EBRE L THORERIEE LR
nole. [FREIC5 AR, 7B, 10AMH, 10 AMEHE
Ll cix, #hen 36l 141, 56 341, 441
t 240, 3FIH LIS 2B TWizw.
FREROOOFERLY, LK. 7— Fo hEEHzE
ittda~7THHEEB’E L.

2. LK. 7— ROk

@ FEAERER (&3)
DMEERN: HSG &MEifT L ATERNE, LK. 7—
FF30pIh 166 TH 5 2%, Wil LK. 7— RERA#fE
2HILFE, ThbLIVERICHET 5 &, HBE7
fl, O 13HIE i 5. —F LK. 7— FESERHIT
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JREMRMIC B T 2 EHIE7 — K OB % & S

RS 26 % 4 2

£ 3 PFA o34® (PFA Z4A5E6/HSG #ifT i fl)

} S5 SR 3 0

w0 B

LK. 7 — F i HEF
LK. 7 — F & F 5

2/ 7(28.6%)
13/28(46.4%)

4/13(30.8%)
15/35(42.9%

6/20(30.0% )
28/63(44.4%)

b
FH9 Wl PFA offigi HSG
a : momental film
b : 24R;E#% @ follow-up film
IIPERIC—HK L HH AR OER
#< PFA %%

%, 2> be— 11560536 &, 1K, 7— FEQIER
SE] D 4 F I LOBI 6351 T b 5.
ERIIHRBITR T L, PFA ORAERT LK. 7
— FAEF2061 6 4 (30.0%), 4Ef#FI636IH28H] (44.4
%) THY, LK. 7— FicX ) FIEERAEHE &R
TEi

F2 LK. 7— FRHHERLOBIz>nwWTHB L, LK.
7 — RMEAMIZ DA PFA 7B 7ERIZ 7 L, EEH
flicoZ PFA 274 0 34, Wl PFA 2380 7=
LD 24T, Lo 5 HNIFMA PFA 238 Tnian (5
B9, 10).

@ MBIVEBRERE X OERER (4, 5)

HEI0 FEES OWMUKEERETE 32 A H oD
HSG £fllic IL.K. 7— F&#EHLE
il L L. Az PFA 2
Bovohiwn, Efliciz PFA 0oF
BEABRDLNE (D)

TBEREIC X I IVEBUER ORERE R 4177
£fETi LK. 7— FER30FIH 254 (83.3%) 2@
HWEED, 2> ha—Lo115FHR736] (63.5%) 12k
L, MRIMEBOEREMELTWS. EiRBB0@
Y LK. 7— FERAGITE, KB O i 8 41 (88.8
%), BAOFLI6HIE 1441 (87.5 %), W&HT 5 s 3 4
(60.0%)THY, FhEh=a br—10D69.8%, 63.6
%, 47.1% LHkT 5 LmEL TS,

IFHRROFERIT K S5 IRT. 198143 A 31 HIFE,
LK. 7— F{EM 30 i 8 BIDSIHIRICE Y, =D 5 b
WIPE 34, BARWERE 14, FEsMEERE 16, BRIEEIRRE
ek 3 4l CITIRRI326.7% Th 5. BEFFHAHIE A 1.
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#* 4 RINEBGER GREE G E Gl

A SRR A 1 B A1 gpoE B oo ik

S AR | 3

LK. 77— FeFRES
LK. 7 — ¥ 46 f5E

8/ 9(88.9%)
30/43(69.8 6)

14/16(87.5%)
35/55(63.6%)

25/ 30(83.3%)

3/ 5(60.0%) [
73/115(63.5% )

8/17(47 1%) l

® 5 INRERSE ()(UE{FJ%C/T ﬁrfﬁ ¥

X%ﬁ%ﬂ%ﬁﬁ gy fa‘ﬂ A 1iﬁ P4 i ‘% ﬁ‘T ‘ i
LK. 7= F{Ifﬁ}m% |
1978.9.1~1980.6.30 3/ 9(33.3%) 4/16(25.0%) 1/ 5(20.0% 8/ 30(26.7%)
15 B R 2 39 (S 1 4))
97WA~2F68H

LK. 7 — F &6 REH

1974.1.1~1978.12.31 10/43(23.3%) 7/45(15.6%) 3/15(20.0%) 20/103(19.49%)
BEFAIN 2 L L (Sh4E 2 4)) (AT 1 M)

— FERFTIZI M A~ 24E6 B A LENL, =
v b w— 2T 116BIH BB 2 42 R O fEFI1036]
FBIRL 727w, EMGITHEROKBIZ TERWA, £
L Tar be—A019.4%% FEbo>Tn3.

® Zats IURIWER

LK. 7— Fo#EFiE, 2V EHOBRBIORY v
FZX Y, Cognat 7— FICHBELTAL THY, M
DILCIREHEE, LR, MR 7-0~8-00F 1 v >

CCEET I S 72 <, BB 1M L3y
Thbd. ElPkBCBEEL, FSIPICHIELER, Hy
AL D7 DIRERRE T H DI ERITET, SFIRED
BHROZATEGICHEREL VIRETE .

LK. 7— REBEHETE, F2—72BBLTHOERD
BHEEZRO LR, 7— FEEBHICEBEELTWE.
FmBORHE, THE ORYIRS X OEFE T IE
B, %47, IBRIEICKESE &2 LIZER bR ETH-
e,

£ =

PVETZ R IC AT S S, TR Rk
KIEL, ZHMRIVEBOER LITRRROK & 7025,
BRI T B FEIMEED? b b, BICHOBEMEZ EE L
Th, HFRINEREOTER IIFORM, JVE FMES
BEEIROMREFOIVERELET S5 2 Li3H LR
Th5.

WEREEH BIL T 2x OFEORN L, EHiTT
vF—EEBRL, BER» O e NIRRT~
Lic. BAF1. v =2 oEsEbhbahsE. 2. e Mopg
TR ~DIH. 3. Mgl nwTELRT 5.

L. vy arofsheshE (&228)

FK2OFEIFTTEL, v a ik HmEGIER)
Bi360%ICED bz, L bFRRIFFICE 2 7 AT
B, b NIMERERTRICRLEZY 25, Bl E
#, BRUEEETHY, IIEMABOMM R R OEE
PR & RS, WS RHERIEE B iEfTL T
b, MEEEORAET DAREMSEZREL TS,

VU Y NFOBBIZTD 100 %iEE 2B LT E
Sk, B, B EESickEL, MkzEpse
¥, 7— FEF R EECET T IR RIS T
60% LA EDIHEBIERERFEL D 5L EZ S,

LA LY ) a2 Bl IG Pl n tidvnz,
v a vy RYFEEENCEEBT L, EERiCE) L L
TH R RIS, BHEROEM, &6 iHEEko
SBIE R BT SR REMEIE H B, Mulligan 7 — RikER:
R FEM LI REZRD D L OHED, BIU%
ER Y 3R E 2 D ABRRERCHA L, HE.
Peftlc THAMRIEORHE BOLHERPL L, v =
VORBRTEBETEHRSEE L.

FKEFWIIRR, T v b ERT ATHRIEERE 37
HET BAEBHES NS L#E L, di-Zerega DD
TRFREFNOIFEEEL 5 A CIME LEOBEERR
DTWD. EHEOREERTLIHFE 4 HBITIZIVEHRR
DRIEFFHEBEEI HEY, 7 HHICEAZEIUE LA
BEOWEBITESNTWBZ &, £y ) a3 /Ny O¥KE

WM 3 BUAN CIEE»FA L, 10H L ETHEER
BRI EN TN D, LK. 7— F&t  JIEE
FRIFICER T 2356813 4 ~ 7 AW OLE M5 L&
x5.

2. b MNIFEBREM~DIEH

DFETRRAN BB LA T 7 — FE RPN Lic
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D% Mulligan Tdho7z. Mulligan 35EHZ HYD
WCIRE L, 19494FE~1954FEDHIFIz R Y =F L o fily—
R &2, 19554FLAEAER 2 v V) = izt T45
BRZER L, BTz EhBiER64%, 87%, #F
IE#R14%, 36% L HE LS. L L Mulligan 7—F
DFRORRIKECE LEREL2 LELTS52LTH
Y, Cognat”IFHHELZLEE LV KERMEREL,
Comnios!® D kAR TiX HYD 156 5 1 (33.3%)
DIFRER Tholz. BETL Mulligan 7— F&#EA]
LT3 Garcial®id, FEBHIERE 12 JEIEN DIRIE S #dE
TEBFLREBREL TSR, EHEOIEMABCE>T
BEICE 2 DR, AANTEREE2ZME L T Mulligan
7— FEBEEFEH LTwiv. & Cognat 7— Fix
P ITHEAD DV BRERVEICIBA ShThn .

7 — KL D7 v 7 —+¥ Tit Roland!0.®35 7 v o
# spiral stent Z{ERIL, 135f> HYD, PFA (2ff
AU CHBGESRI6%, IEHRER35% D & Wit L.

bbb ¥ Pleffer OFEOIC X 5 &, KET
BUESETRFIC 7 7 — 2L TW5S L D134
% LRI, BEE LTOY v 57— ¥ ORHEHR
7% Comnios D12HZBRWTIE 2 ~6 7 A LIEFICE
wz b, QIR e —EYEHETSZLICES
cillia I OMERY:, OBEMEANLTE ARV &2
Eibhb.

LA LEHEMNEFE L LK., 7— Fig, IFEROKT
75 S GEEHEIREE * bHET S AN TIHRIC e s
L, Fa—T7RAESAEARTIERCEETES
W cillia DFEOMBEIE s v, EifiE4~THHIC
LK. 7— F&ikE +52 Lick v HBEHEEA D THE
Thb. ¥EE BHEIRYVy b, AvvaltkVESL
D, EEFORWER b L, HREDLRIHITTER
Zkicky, LK.7— FiZfERE+SEHTETHS.

Mulligan 7 — FicfiEZE s 7 e F—X 34tk L
b EDERIZIBWT HYD CREMHA ShTvizn,
WAL S b O 5 FIFRIERICHAET D THEMEN S
D, #EHT HYD IC[REET, PFA, IpEAEARGSE%
5 ITA CHFEHIRETHELELXSD. TLT L
K. 7 — F ORISR O K% L S iR 7 AR,
IS R OEHIRE T X S 2 ST 5.

— LIRS CH B L, B b EAEEOR
WZ v anFas Rk, SR CEER LS 25
Witz T3 Seitz20DPEND B A, FEHREHT
IRIEA L T 53R L. Swollin?iI A Kr a—
F Vv OKBEBEENEAREY, Gomel2ZFIENEA
EFXY AV D LEEEE, £/ Home®IF ¥
PR Tu R E U OHHEHEELTHWS. S

PSR ATIC BT 2 EEM 1L 7 — F OB & BKEA

ARIEERE 26 & 4 5

aanFag FUSOFERITIE, TXR LT T0DHE
WHEIC X 2SR R OS2, fkEEAlL =
be A UENMER SR TWS D, WISHOIERL % Off
FE, &, BHEROSE»REZEL TN 5.

F BT, 1971 4F Grant®™H % O FFHRZR &
WL TRk, BETEMRFS—&ICHTENZ X5
2727z, Grant {22174 DB 04 IR &2 1T L,
IEHRER 2 16% 7 HA1% ~[_ L S 5 LR, #itkimk
X LBBLABRE TH D LHEL TN 5.

EFHORBAEDL IS, FHEMIEFEROMEH, itk
HEAKIRIER 2 ZE LT, 2L —F— v Ic3MifTL
TWiawd, L, 4%0M@EL LT, LK. 7—FD
Fa—T X VEADOEA, BIV LK. 7— FikEgRE
WA FERR S RTAE DB AT 2 BRET L 7o v.

3. IR

PRE TR DBUEE, TRFOREIL L, b
WEHICIVELWERZRD 5. IVERHERE OWEHT
EWTI, A7 et —T=— VEARK, ELVRE
D ERH SR, Gomel?X> Winston2? {290% L4 D
BUESE, 50%LL EDEEREFRE LTS, —F7, Kk
fif, BHAMTCISWTE, BUBERIZ0% L EOREH LN
2, ERERIIEAR L LT10%~60%DTh 5. ZHiHLYE,
HIEOBYUC LS TOMIBRRAIIRE S AR Eh, —if
RO, WEEEOFMITEARNTH S .

© PERAERAES (£3)

IET R OBHES RARICHE T ARG L,
D FH L LTk, BXME, HSG, ERGHRENRE
AoN5. BRBREIIVE OBURIEIHER TE S, &
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Developmont and clinical application
of a new hoodlike device
in salpingoplasty

Ryoji Okai
Department of Obstetrics and Gynecology

School of Medicine, Keio University
(Director : Prof. Rihachi Iizuka)

The frequency of fimbrial and peritubal adhe-
sions occuring after salpingoplasty has been high
and gives unfavorable effects on postoperative
results. The new hoodlike device (‘“I.K. hood™)
using silicone as material was developed and
applied to 30cases of tuboplasty to evaluate the
prevention of adhesion. Before clinical applica-
tion of ““I.K. hood”, it was ascertained that
silicone rubber was effective to prevent adhesion
in rabbits. The following conclusions were ob-
tained.

1) Adhesions of the rabbit salpinx to the
peripheral tissue caused by stimulations such as
abrasion, crushing and electrocoagulation were
prevented by a method of covering it with sili-
cone rubber flake.

2) The successful results to prevent adhesion
were observed by using silicone rubber flake for
4-7 days after operation.

3) The newly deveolped ““I.K. hood’ regar-
ding to the techniques of covering, fixing and
removal was safe and simple.

4) By the application of “I.K. hood”’, the
rate of occurence of readhesion after salpingo-
plasty was reduced from 44.4 % to 30.0 % from
our clinical experiences.

5) The tubal patency and pregnancy rates
after salpingoplasty were raised from 63.5 % to
83.39% and 19.4 % to 26.7 % respectively.

6) These results showed that it was effective
to use “I.K. hood ” in salpingoplasty for prev-
ention of postoperative fimbrial and peritubal
adhesions.

(B&f « WEFNS64E 7 A 8 HAHE)
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17, brWIEBEEEORE PRI ESh, ERICHEED
FEER TR T2 AMIEGRE ML 52 L ic X o TiE
fitxh 3. FE#HTHS Douglas H~EEZRIHEA L
TWa X912 & b h 56 THNEEG TEL S EEAlO
Douglas F~DEARH LWL H Y Douglas
FrROMEFICE L  IcEkE e BELT 5.

HSG I liEHRFE % routine KMz 5z L2k >
TREESBICBIT S22 )V —=27L LT HSG
WOBRREDDB LN TERLLEXS.

(FHXOEREE 4E HAREFSRIITBCTHE
#LK).

X B

1) &% H, EmEEgE FEER REEZ: T
ENEEOEK (4 HSG # L oHEizow
T), EF, 34:45, 1980.

2) WIGTH, EHES, AL 8 FEIRELHE
ERERBIZoOWT, BAREE, 3:19, 1958.

3) TR, HEER, WHE=, BIEK: T
HINEE R BT 5 HERTEITRBIRE S, E
I SERE, 11 : 223, 1962.

4) EEHREA  HRTEINEERE, BRI,
26 : 806, 1974.

5) #Ii & fEZtE% A L L Hysterosalpi-
ngography @ scoring Bi% & % O ERMHTIC
B3 5%, AARAERE, 20:1, 1975.

6) D= FEIVEERXRE, EPE, 1965,

Diagnostic significance of
hysterosalpingography (H.S.G.)
by adding lateral view

Noboru Takano and Koji Higaki

Department of Obstetrics and Gynecology,
Yokohama Higashi National Hospital

H.S.G. has been an indispensable examination
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for the infertility diagnostic working, but it is
limited to the A-P view. For the purpose of
improving diagnostic accuracy, the lateral view
of H.S.G. was adopted as a routine procedure,
togehter with the conventional A-P view.

1) Lateral view is obtained only by simply
rotating the X-ray tube 90°, which will make
possible the stereoscopic analisis of H.S.G.

ARESE 26 % 4 3

images.

2) The findings of the A-P view is adjusted
by the lateral view when any abnormality is
suspected.

3) The lateral view can find out abnormali-
ties which were not detected by A-P view, as in
cul-de-sac masses.

St FNS64:3 A16H)
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Studies on Hormonal Hypothalamo-Pituitary-Testicular

Axis in Patients with Chronic Renal Failure

BT SR E IR BRA R E (TR BIHEEBER)
(I S
Ken-Ichi MATSUURA

Department of Urology School of Medicine
Yokohama City University
(Director : Prof. Shudo TAKAI)

BRI Z /5 L L, A LH, FSH 3 X1 testosterone DflE, Gn-RH B XU hCG H#l
MERER, FSHLIHEIP testosterone AEARAE, MEHMBEEAFTRORBEE TRV, BARICBT 2HURTH
—TFTEA—FERORFT R LI

1) I testosteroneff (425+136 (SD) ng/dl) ¥ X OF FSH f& (25.0+45.6 (SD) mIU/ml) 1Z1E
HREFEA I o7, LH fi (76.0=101.6 (SD) mIU/ml) 14 %7 Lz, 7, i LH, FSH
B L testosterone FMIEEITOHIF OB CIIFEETAHAT, Hifiid LH 58.4x78.1 (SD) mIU/
ml, FSH 17.4+18.9 (SD) mIU/ml, testosterone 430+84.2 (SD) ng/dl, #fix LH 73.4:£95.6 (SD)
mIU/ml, FSH 20.6+21.7 (SD) mlU/m], testosterone 490£121.4 (SD) ng/dl Thol.

2) Gn-RH 1007 f#ic X 5 Gn-RH MR T, M LH © EREIED 5152, RESELE
HE LG 460571C 5 b, B RUSHERIZET LT

3)  2000MfrEEE 3 HEIOMHIE 12k 5 hCG FIMEEBRTIX, 7 H% 6 Blicfd testosterone DHE 2L
Hix7 L, Leydig cell PliEDET 258 b iz,

4) REHEMEMSAMITR TIE, FE L LT spermatocyte LA maturation arrest Y N R U =]
ERZEH SN2, Leydig cell OEEITIZFEER Tho/. LA L, testosterone HRkREOR LIET L
FEFITIE, REBIZTRL T,

5) in vitro 1231 BEEM testosterone EAREAEIT, 17a-hydroxylase, C17-20 lyase DFEHEINH] A I
Hhre.

6) Methylguanidine (%, ¥4HL testosterone Katic S+ 5 K REEEERICH LT, 30mM 2V 5
BN T S, ZOHBHRRMEFN LS bhanoT

chbolHORE M LH EHOXERE, Leydig cell ® LH k3 23D KT iciE5<
$EH testosterone [NEIEEROIEMIHTH 2 LHEESID. ThbDb, BRI RBY ZHEETEH—T
Tk R OEERMOFEITER TH Y, primary Leydig cell dysfunction THS5Z & IRIE X vz,

(Jap. J. Fert. Ster., 26(4), 375-392, 1981)

AERICEREDBREEEZ TS, REOHFIEY
HTHD0, ZhCIREFELELTIHED Y,
ERESLOHEAEIC XY, MEBHFONE LER, 36  OEEHmR EEEL i E»Tns. LaL, 3
BB ORISR O LR, RYEEASEREOLA, FOBHEETIE, A CKESNERVWEERS 3.

-
il
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EOVE2L LT, HREEREE DT OGS, BT8R
MERSEFICHEROERT, SERE, EREEDKET,
FHEHERHAOND Z LT, TTIRAMDBI TN,
EHEAEMCET ARE TR R W RE S L ST
Tk ST, B, BBHEOKSIc XY, mikE
W Clddss S g o o tEibRE R 23, Flic[EE
Lzt S MERBAESNS. £z, EHEELSEIT
2B EEMSH AT, EELHESVWZ L LGN
ENTER. 05 CHIRSRERE & R dtE R
BLLWABWI YT, BET 2103, BRERO
PENRHSRE D ERRE fEH T 5 2 L EEAFETH 5.

F = TEHZ, MY gonadotropin, testosterone @
WE, hCG B LV Gn-RH HIRER, X oICAETI
WEEHEDOL LW HLAREA testosterone EA
RAEZRE L, BTEMEREEE ORKTH—TEE
—HRRONSENTBIE R B L, BEL.

HHE L VEE

1) radioactive steroid: 4-4C-pregnenolone(55.7
mCi/mmol), 4-4C-progesterone (55.7mCi/mmol),
4-14C-17a-hydroxyprogesterone (50.0mCi/mmol), 4-
#C-androstenedione (57.5mCi/mmol), New Engl-
and Corp., Boston, Massachusetts. testosterone-1,
2-8H (5.5mCi/mmol,) The Radiochemical Center,
Amersham, England.

2) authentic steroid: pregnenolone, 17a-hydr-
oxypregnenolone, progesterone, 17a-hydroxyprog-
esterone, dehydroepiandrosterone, 4-androstenedi-
one, 5-androstenediol, Sigma Chemical Co., St.
Louis, Missouri, U.S.A.

3) antiserum: testosterone-ll-succ.
JE (BR) FRERBFIEAB L U $E4t

4) albumin bovine serum crystalline:
Chemical Co.,
globulin, fraction II : Miles Laboratories, Inc.,
Elkhart, Indiana, NAD, NADPH, methylguanid-
ne: Sigma Chemical Co., St. Louis, Missouri,
ULSA.

5) Silica gel G, Silica gel GFess:
Darmstadt, Germany.

6) AAEABRIALL : FOEMZE (Rl

7) Liquid Scintillation Spectrometer: Packard

i R

Sigma

St. Louis, Missouri. bovine gamma

E. Merk,

Model 544 absolute activity analyzer.

xR IE B

) FrEuErebE

MR A 42 2 B4 B R T —

TERAESERBBRECHT 2R BAERE 26 & 4 5

WRET346 2 ARBFFE DX & LTe.

a) MHFPRNIERRRGTRSR - B EEE A REE30
Bl SEEBIZI9%ED 5 60 FET, I A0 5. MIEHEITIE,
coil BIATR, %72i% hollow fiber BIA T (HFAK)
12T, E12~18WE[HifT. IfL}F creatinine (£7.2mg/dl

M 527.3mg/dl T, FHH13.3+4.5 (M*+SD)mg/dl
THhol.

b) FKEHLAAKEEA testosterone AEARKHE, I Xk UFH
AR SR« BAERO TROE B v 4 SEF] 2 *F
il AEFE BT, BHREREERICI D, BR
£ L OTHER T, MEENTE, HFAK (2T, #3[H
AT S iz, WO b =R iIE.%’C&)J st
SempEiETIc T, SRR RIFTh O,

FEFI L (TM) @ 218KHES. MESEHTHIRE 3 7).
IR O MiEALEAET R, fiE creatinine
15.4mg/dl, hematocrit (Ht) 26.4 %.
Iz X BREHARE, EAEBIC8m]l Tholk. JEF2
(HS) :  185%AL. FHTHIE420 A . 1ML}% creatinine
12.6mg/dl, Ht 13.9%. FHEAERT, £4HL Hi28ml
Tt HEHI3 (SM): SOREEH, FHI. B
*}fﬁif"ﬂ 15547 H. IfiE creatinine 14.7mg/dl, Ht 21

CORARE, Aflim], AW12ml Thot. EF
4 (’I‘H) ©OBARREEES, TFHtXv. BTG A.
Ifiii% creatinine 10.9mg/dl, Ht 14%. KEE, &
FHEbiz9ml THok.

2)  ZOfOTGIES

BT RIEBEREEF ORI testosterone EALGE
& ke 572, control 127 DV H SR, BIO
Hix OIRIIRIBIC B T DIER 2R & L.

IR ER - 215%, AR SRR <, KR
e L, BEOHFEIC X D IEHEHIREEOIW & 1T L
To. REHEATR, REHGEREERIPTRE, L bIRIER THO
To. WSCRRHEAER) : 835%, SHAMIC XY RISLIME L @2
Sh, NIRRT OO TEREIALIATIC, BREWTHHE
fTENTz. FEARZ, AL bicleml. FBEHEREN
FrE, HHEERI3180~200, T, RiFIURIT go-
nocyte, spermatocyte ¥ TOEFIIED L H 5 A3,
spermatid OKIZ7c v . Leydig cell 1, b+ 2 1C
proliferation 73i&®» 6 5FEETH-o7-. hypogona-
dotropic hypogonadism : 207§ ZRMEMOFEIRIL
<, FERGHRBFPTIE, BB ET O% © iR

orchidometer

FRLTWBR, FFEREEY. BECE, &3 Lk
Leydig cell 1358® b huigvy. Klinefelter’s syndr-
ome: 205k ZRKMHMOFBBIIBIBLRIEY. kary-

otype (I 47XXY. FEHAMBEMET R, FE TR
B % 721U, Leydig cell {3387 hyperplasia
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Table 1 Testicular steroidogenesis study

Testicular tissue —— 30-50mg

!
Homogenate

[
Centrifuge —— 800g
Supernatant

add. radioactive substrate
and coenzyme (NADPH or NAD)

Incubation at 37°C for 20 min.

|
Extraction —— CHzClz
\
Dry
\
Separation —— TLC, Benzene: Acetone 4:1
| Chloroform : Ether 4:1

Purification

Counting

D ERL TV,
EEBRAE

1) ImH hormone DHIE

a) ¥ luteinizing hormone (LH), follicle
stimulating hormone (FSH) D&

#— radioisotope H! kit W T ZHifkiEick 5
radioimmunoassay THIE L7z, AKHFEH:D precision
X, LH, interassay variance, 12.5%, intraassay
variance, 8.7%, FSH |, interassay variance, 15.2
%, intraassay variance, 9.3% Cd» 5.

b) IfiiH testosterone DE

1A testosterone DOPNEIL, HAMITIE, FIKDS
DFHEIZHEYY, radioimmunoassay (2T HIE L. T
If{El%, testosterone-ll-succinate L W{ERIE 729
DT, Z D cross reaction #Z[E L, testosterone D
STEEREAT O Ty, BRERIEEE, 0.06m] &/
v\, 2ml ether THiH U7z, #EEES & F5A B 0 SHE,
50% W/V Wiz & ] Lic. ABPIEHED precision i3,
interassay variance, 12.0%, intraassay variance,
8.2%TdhH5.

2) gonadotropin releasing hormone (Gn-RH),

human chorionic gonadotropin (hCG) Hill¥#E,
B

Gn-RH RGBT, MENT &%) 7232 H 04
(CHEfT L7z, Gn-RH, 100y %fidk, #54f, 3045, 60
g, 1205731 L, LH 2JE L. hCG R
X, hCG 200047 & 8He 3 HMMEL, #5451, #5
BRT2REICERIL L, IfiY testosterone #MIGE, PifE,

(377) 19

BEKINE, BRKCERERE L.

3) FEHEREAN testosterone DAALAE (Table 1)
ERIZ XV E ORI EMEEED cell free homoge-
nate # v 7z, pregnenolone #* 5 testosterone |Z
Wz B K EERIEM O JIEIE, Oshima? HOHEIZHED
To. AEBRCHIE L 7ciEsEiEMEX, pregnenolone-33-
hydroxysteroid dehydrogenase, 45-4* isomerase (33-
HSD), pregnenolone-17a-hydroxylase, progester-
one-17a-hydroxylase, 17a-hydroxypregesterone-C17-
20 lyase, 4-androstenedione-173-hydroxysteroid de-

hydrogenase (173-HSD) T 5.

a) RO

EHRTHD LTz, DREOREMERR O BRZAEL,
= DO¥5EFH#EY glass homogenizer ZHVvy, K&D
0.25M sucrose 1T homogenize L, 800g, 204554
FHls LT, cell free homogenate #7157z, BIKAIC
1230~50mg DFHMEEFY D cell free homogenate
% enzyme preparation & L7z.

b) incubation

105 dpm @ 4C-steroid 251, ThZHh OREE
%, pregnenolone 7.4 nmol, progesterone 4.1nmol,
17a-hydroxyprogesterone 3.8nmol, 4-androstenedi-
one 37.4nmol IZFHEINZ. ZhbHDOEE% incu-
bation tube IZ X ¥, ERFAFWHICTHEEL, 2D
propylene glycol #Jll%7z. pregnenolone # /& -
L7284, 1.0mM © NAD & 0.2mM ® NADPH
%, progesterone, 17a-hydroxyprogesterone % J/&
L LieHAlE, 0.2mM @ NADPH #%#, 4-androste-
nedione Z#E L L7z#4A1E, 1.0mM © NADPH #
filEE L LTHV=. incubation medium ¥, 17mM
N MgCl: #&%e, 0.05 M Tris buffer (pH 7.4) %
2ml, Z h iz, 1ml @ cell free homogenate %I
%, ¥E% 3ml iZH—L /2. incubation 1%, 37°C,
204y, Oz2: CO: (95: 5) DOKFHT, —FEHET,
BRMNICEREL TfTok.

c) @O, S WE

Tamaoki® &, Oshima® 5D HEEICIEL, RFHm o
Hi, B, FHl%4T>7. methylene dichloride %7
Z, incubation |2 X ZEEEXIEE 1k, carrier & LT
&Ff steroid % 100pg ML, 10ml @ methylene
dichloride T3 [EHHH L7z, = DK% NaSO: T
BiAKL, BET, 40°C TR L. REo o
I%, thin layer chromatography (TLC) %I\, si-
lica gel G & GFese 24 : 1 IZEALTHERLE. B

BRYAWE D system (3, 4°-3-hydroxysteroid & M4yHEIC
1, V/V), BXU ch-

1%, benzene: acetone (4 :
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Table 2 Plasma hormones level and duration of hemodialysis in uremic men

Duration Testosterone LH FSH Hemoglobin

Case Age of HD ng/dl mlIU/ml mIU/ml g/dl
months Pre Post Pre Post Pre Post Pre  Post

1 SH 46 96 150 500 251.0

2FS 58 72 421 688 285.0 360.0 84.3 97.5 4.9 7.4

3 MK 19 60 450 533 29.9 28.2 10.3 10.0 4.5 5.5

4 MY 37 60 429 57.0 T8

5 ET 48 53 339 378 14.9 18.4 11.9 12.8 6.5 8.2

6 SJ 31 50 248 397 242.5 235.5 30.7 46.2 6.5 7.8

7 KM 26 40 387 721 138.5 234.8 25:3 30.7 3.8 5.8

8 YK 53 32 814 74.8 26.3

9 UA 32 30 438 381 10.8 11.6 2.0 2.0 Tl 8.9

10 MU 36 13 370 306 13.9 11.4 4.5 5.0 6.9 8.6

11 AY 56 12 571 665 45.5 68.8 18.9 23.9 4.9 5.7

12 MO 28 12 563 496 27.1 41.3 7.3 9.0 5.1 7:5

13 TH 41 12 387 63.0 17.0

14 18 60 9 509 610 16.9 39.6 2.7 13.4 6.4 75

15 KA 26 6 404 591 27.6 34.5 14.4 17.0 4.4 5.2

16 1] 50 6 308 364 32.8 38.8 28.1 28.2 8.0 9.9

17 ‘TS 22 4 432 467 63.8 82.0 20.2 21.5 6.2 7.5

18 NT 37 4 416 489 26.6 27 .8 6.2 8.4 6.7 7.7

19 88 45 3 449 525 50..1 63.3 11.6 16.3 6.4 7.8

20 §Y 58 2 580 441 202 19.5 32.8 26.0 5.0 5.4

21 HM 54 2 445 414 23.8 22.6 5.2 8.2 6.3 7.5

22 MM 49 2 415 50.5 41.6

2308 25 2 308 61.2 I7.7

24 G1 40 2 328 59.3 13.5

25 HU a7 2 180 103.0 6.6

26 KJ 39 1 521 84.8 8.4

27 KO 59 1 390 75.8 16.2

28 FM 45 1 348 339 13.2 12.5 3.4 2.2 4.6 5.4

209 YA 42 1 465 503 26.9 43.3 10.7 13.1 5.3 62

KK 26 1 708 43.5 15.0

w
| ©

loroform : ether (4 : 1, V/V) %, %7, 4*3-0x-
osteroid ZD4yBEIZIE, benzene: acetone 7 g
V/V) BAEH L. BSOS OFREL, autora-
diogram, iodine 7&K, 254mp DEEAMBRIT T, &
bz, &KEMmE, FE TLC REML TRRNL &
i nofEE, FRFRE Y &), dioxane scinti-
llator #00%, liquid scintillation spectrometer (C
X0 HEEE R E L.

d) MEREHEOFHR

35-HSD O¥EEiE, pregnenolone PHE L UTER
S hi,
4-androstenedione, testosterone DFRFITRL, pr-

progesterone, 17a-hydroxyprogesterone,

HD : hemodialysis

egnenolone-17a-hydroxylase 1%, 17a-hydroxypreg-

nenolone, dehydroepiandrosterone (DHEA), 5-an-

drostenediol ®¥AFIT progesterone-17a-hydroxyl-

ase 1%, 17a-hydyoxyprogesterone, 4-androstenedi-

one, testosterone DRFIT/REI N7, E/z, CI7-20

lyase i3, 17a-hydroxyprogesterone Z /B & L TH
FRE M7z, 4-androstenedione, testosterone DfIT,

175-HSD (%, 4-androstenedione ZHE & L THERS
7z testosterone DETZINENDEERIGEMZHIE L
7o ohubo EEREMNT, FHS U oERERERE
100mg (Z#5 L, nmol product/100mg tissue/20min

DOHMTRE L.
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Testosterone LH FSH
(ng/de) (mlU/me) (mlU/ne)
1000 - 5001t
- 28
L s * 251
» 138.5 =
900+ + 103.0 90}
800 80F
—— 76.0
. +101.6
700+ 70+
6001 60
500+ 3 50+
400} ) 40t
300t 30}
2001 20+ 20r
100+ 10F 10F
NN
oL oL oL
MY The range of normal men

Fig. 1 Plasma concentrations of testoster-
one, LH and FSH in uremic men

4) methylguanidine (MG) OHINIC X 2% HEARE
N testosterone EAKAE

ALEEARTIERSI T, RO HINTHRER LTSN
TREHAMREE vy, il ~7eFEIC X Y, incubation
medium HiZ MG, 0, 0.3, 3.0, 30.3mM %ML,
pregnenolone 725 testosterone ARKICEHE 3 % &k

FEEIzHT 5 MG OEH%EHR#E L.

i
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5) FEHAERRET R

FERMBT Carnoy #RICTREEL, 2 D#% paraffin
W, FH D hematoxylin-eosin Yo MUIEARIZ L v,
AERRAA R 2T o 2.

w R

1) IfiEEFraioMmA LH, FSH, testosterone f&
(Fig. 1)

M LH OEHMEE, 2~32mlU/Mml T b 5. Mk
FHTBE O 30410 LH 1%, 10.8~500mIU/ml D
IZd Y, 76.1£101.6 M=*=SD) mIU/ml LEfEERL
e Fi o055 540F, 103, 138.5, 242.5,
285.0, 500mIU/ml &H&EEE THok. M FSH
DEHMHEE, 4~42mlU/ml Th 5. MIREHEE 304
i, 2HERBRNTIE, TRTEREGECH D, T
25.0+45.6 (M*=SD) mIU/ml ©, HE¥EEEE RLE
2%lo FSH fiix, 84.3, 251mIU/ml ThH-o7z.

A testosterone MDIEFEIX, 300~1200 ng/dl,
528+182 (M=£SD) ng/dl T 5. MKHH HEEH 306D
i7" testosterone {EI%, 150~814 ng/d]l D% iz %
D, F#5425+136 (M£SD) ng/dl Th - 7. ERE
LITF &R LICRERNE, 306 3BITH Y, Zoffix, =
HZ150, 180, 248ng/dl Tholz. Z DIMLH testo-
sterone AP IEFHLLT Tho7 3EH o LH &
X, TRTEERMERICEL, FSH i, testosterone
B2 150ng/d]l DHIOHREEMETH oMk, BT, M
th testosterone, FSH X, %R Tix, +_CE
HWEMENICSS. L L, LH [E3ERGCEEE R
L, MiEENTEE QM hormone BIEE DRI % <
Hoiz.

2)  IMEENHI#Z OMmF LH, FSH testosterone f&

DZEE) (Table 3)

MEBENTHATRI#ICI T 51 LH, FSH, testos-
terone fH% HRET UBTESNZ, 83 196TH 5.
Z 5 OJER D hemoglobin fli%, MEHENHTS.7+1.3
(M=£SD) g/dl, &H#7.0=1.5 (M£SD) g/dl L%

> -
—y =

Table 3 Plasma testosterone and gonadotropin concentrations
before and after hemodialysis

Number of Predialysis Postdialysis

case (M=+SD) (M=SD)
Testosterone ng/dl 19 430+84.2 490+121.4
LH mIU/ml 19 58 4+78.1 73.4%+ 95.6
FSH mIU/ml 19 17.4+18.9 20.6x 21.7
Hemoglobin g/dl 19 5.7+ 1.3 7.0 1.5
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(mlu/m¢)

LH

» The range of normal men

Fig. 2 Response of plasma LH level to
Gn-RH stimulation in uremic men

iV T, p<0.0lOFE#EZL>TERAL, I
WEBEHTIC X BBk o Th ok,

I LH fEiX, #HRi58.4+78.1 (M*+SD) mlIU/
ml FEH1473.4+95.6 (M=SD) mIU/ml<C, fif FSH
i, #17.4+18.9 (M+=SD) mlIU/ml, #20.6+21.7
(M+SD) mIU/ml &, ififh LH, FSH, & ic, Ik
FETHI TEREOEEIIRD bh ol

—7J5, Ifiif testosterone fH(Z, FHEHTHI 430£84.2
ng/dl, B 490+121.4ng/dl TH Y, p<0.1 Tl
LH, FSH OZ8) & RkkIc, MEIniLics g sih
testosterone DHEEL 27,

3) ImyEEHr I L, ififf LH, FSH, testosterone

&

AR, Bk e, i LH, FSH 8 X O
testosterone fi & DFIZFHEERSE L 2avy. L &> L,
ARBIBIER D5 b, REHEIHIF 6 1), BX
O, Zhizo3 728 A0 25EH & &, LH, FSH 3w
THhOREFREZZ LTRY, BN © BvwiEfs T
i, REHMRERCESRE ZEMIETEE CE Y, M, M
th FSH DIEHE##E % 723061 2 )iz, 700 AL LD
MLIEENT & BT T iEd] T hoTe.

4) Gn-RH HERER (Fig. 2)

ERBEABFIZBIT S, [ LH ©® Gn-RH #5H]

(380) BB RECBT 2 K TH—TEAFERRBECHT 2HE ATESE 26 % 4 5

1500
I 1000 -
o'}
c
[
c
o
L)
P
o
o 500 -
(]
@
£
v
©
o
0

Before After

2,000 U hCG for three days
The range of normal men
Fig. 3 Response of plasma testosterone

level to human chorionic gonadotr-
opin administration in uremic men

fl1310.1+1.1 (M=+SD) mIU/ml ©, Gn-RH 100y
itk 30 sy cifitdp LH iZfifiic #L, 86.4+11.0
(M=*SD) mIU/ml &7cV), ZORERIGMHERITE. 4+
L9ETHY, 0%k, SHEATHERLL.
MENT B 6 Ef colth LH OffifEx, 71.6+
18.9 (M+SD) mlIU/ml &% <, Gn-RH #5430 5y
T135.2+78.5 (M+SD) mIU/ml, KEMEHRIT 1.9+
0.8f%, 60531£1%149.7+76.4 (M=*+SD) mIU/ml, K&
FESRIT2.040.8f%, 1204314 Ti3138.9+59.2 (M=SD)
mlIU/ml, KfE2111.8+0.3 {5 Th oM. BITEEIC
B35 Gn-RH HIEEER O @ bUcfEig, FED
9 20 HIX605HBICERD b, Gn-RH (26 % RED
BIER KR BNz, ¥, e DERIZHNTIE, &ER
ISR HH30312H 5 b0 24, 605%IzHB LD
34, 1205%ICHDLD1IFITHON. SHIT, 6E
Hl5~_T Gn-RH #E5#%12053cnizo>Th, Bifiicid
STEEERL TV, T7ab%, Gn-RH (23t 5%
g omh LH ORISE, ERH kL Caifin
FL, REMEIEEEZ &2, KK AEOEERE 5T
2, EERIGEROERE, Sbig, 12058k TL
BHEICE LIz nz LB — s ch ok,
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Table 4 Testicular steroidogenesis activities of uremic men
in comparison with several clinical conditions

nmol product/100mg tissue/20min

LH FSH Testo- ——
Case Age , ~ sterone 35-HSD 17a-Hydro- 17a-Hydro- C17-20 178-HSD
mIU/ml  mIU/ml  ng/dl xylase xylase Lyase for
for P5 for P5 for P4 for P4 A’dione
1 CRF (TM) 21 59.0 10.0 150 1.41 0.81 1.73 0.45 54.4
2 CRF (HS) 18 69.6 2349 676 .88 4.23 2.64 0.59 28.8
3 CRF (SM) 30 43.7 16.0 320 0.41 1.41 1.31 0.35 25.3
4 CRF (TH) 34 58.2 30.7 327 0.64 1.81 1,62 0.25 22.0
5 Klinefelter’s 20 94.6 138.8 210 3.90 0.90 4.67 2.11 48.0
syndrome
Hypogonadism 20 5:3 1.9 21 0.55 0.17 0.78 0.14 14.0
7 Untreated 83 30.0 43.3 483 0.59 2.17 2.54 0.64 26.0
prostatic ca

8 Varicocele 21 18.5 15.0 587 0.35 2.08 2.55 0.61 17.0

35-HSD; 33-Hydroxysteroid dehydrogenase, 173-HSD ; 1735-Hydroxysteroid dehydrogenase,
P5; Pregnenolone, P4; Progesterone, 17P4; 17a-Hydroxyprogesterone,
A’dione ; Androstenedione and CRF ; Chronic renal failure.

(nmol product/100m tissue/20min)

Enzyme activity

174 HSD
for A’ dione

17a Hydroxylase 17a Hydroxylase C17—20 Lyase
for PS5 for P4 for 17P4

[]:Uremic men
:Untreated prostatic ca

@@ : Klinefelter's syndrome  [[I :Hypoganadism
V7 :Normal man (varicocele)

Fig. 4 Testicular steroidogenesis activity of uremic men in comparison with
several conditions

5) hCG il (Fig. 3)

hCG 2,000HA73H%t 3 A HIfFEIC X SifLH testost-
erone DIHE, , IEWRAFTETIE, FEHIE 698+
187 (M=£SD) ng/dl, i hMEIE1849+374 (M=SD)

i, Peh-RifE 150ng/d], HmibGE 726ng/d], Fem s
FEER5.2{ETHo7h, control Ff L Ml U BEHiE,
e RIMEE, W LIEFEEIT Tholk.

6) FFHAERRN testosterone AEBFKAE, BLUY, M

ng/dl, TR IT2.820.6(5TH 5.

FENTRERE THER TR, #BLHifE403+£176 (M£SD)
ng/dl, BB SUGE 564+117 (M+SD) ng/dl, &K
BERIZL.8E1.5/TH Ok, T b b, BITHEE TH
64k, hCG MBI+ 2 ISEER v, BB
FEH: testerone AR THEEA DIKT 258w 7. ftho 14

th LH, FSH, testosterone & D% (Ta-
ble 4, Big 4)
a) FERFRIRE IS X OSRIREE NS Ef
FREIRBpER oIt LH, FSH B X testoste-
rone fEIIR4ITRLEILL, TRTERETH 5.
FE BN O A FERESRIG L, pregnenolone-33-HSD
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Table 5 The degree of testicular enzyme activity
Enzyme activity (%)
Case 38-HSD 17a-Hydro- 17a-Hydro- C17-20 175-HSD
xylase xylase lyase for
for P5 for P5 for P4 for 17P4 A’dione
Control (varicocele and 100 100 100 100 100
prostatic ca)
CRF 1 (TM) 300 38 68 71 253
CRF 2 (HS) 187 199 104 94 140
CRF 3 (SM) 87 66 51 56 118
CRF 4 (TH) 136 85 60 40 102
Klinefelter’s syndrome 830 42 183 338 223
Hypogonadism 117 8 31 22 65

0.35, pregnenolone-17a-hydroxylase 2.08, proge-
sterone-17 a-hydroxylase 2.55, 17a-hydroxyproge-
sterone-C17-20 lyase 0.61, 4-androstenedione-17p5-
HSD 17 nmol product/100mg tissue T & 2 7z.
75, REBHEHLBSEER oM LH, FSH (FIEH LR
T 5N, M testosterone fHIZIEHR TH Y, HFEE
&M, 4-androstenedione-175-HSD 26LA%MZE, F
FRNRAER] & 12 RS nETH k. Z0lkw, FE
FERARIRE B & RIBPERTSEIFERC 35 1 2 A FERER & D
F¥fE%E control & L7z, £z, = OXHfEE 100 &
L, hypogonadism, klinefelter’s syndrome, i#HTAE
Bl O REHEERIENE © BERIEHES L L THRBEL
(Table 5).

b)

hypogonadotropic hypogonadism 3 X O kl-
inefelter’s syndrome

hypogonadotropic hypogonadism ®Dififf LH (%,
5.3mIU/ml FSH i 1.9mIU/ml, testosterone |% 21
ng/dl Th-olz. Z O FEF O REHEEEFIEME T,

gnenolone-17a-hydroxylase, progesterone-17a-hyd-

pre-

roxylase, 17a-hydroxyprogesterone-C17-20lyase (%,
control (T LIEHEEEAE, 8-31L FEHITERWETH 5
A, HSD % T, 4-androstenedione-173-HSD 65,
pregnenolone-35-HSD 117DiEMHEAR TH o7z,

Klinefelter’s syndrome DIt LH 394.6 mIU/
ml, FSH ¥ 138.8mIU/ml, testosterone (I 210ng/
dl Tdhoiz. EEHEMIXIS5MDH B, pregnenolone-
17a-hydroxylase DOFEFEIE0.90, HEMHEES42%RE,
Wb control LHERL, JEMEEES 183~830 LE L
WEEE R LT

c) IMRFENTEES]

MEHENBRE A EF & b, Mmf LH 3EE <,

43.7~69.6 mIU/ml, 57.6+10.6 (M+SD) mIU/ml
Téh o7 M FSH i%,10.0~30.7mIU/ml, 20.2+9.0

(M=*SD) mIU/ml £ WFHORER GEFETH 7.
IR HBITRE ISR T DB RARBEREN 2 o Wicif
testosterone DFEEIZO>WTIL, JEFIBNICIR~RS.

JEFI 1 (TM) : Iffiif testosterone fHIL, 4 JEFIH
BAKfET150ng/d]l &, IEWELLT Thole. HFEEREE
1%, pregnenolone-17a-hydroxylase, progesterone-17
a-hydroxylase, 17a-hydroxyprogesterone-C17-20ly-
ase DIEMENS, control LHEELBLMMIZET L, &M
EAZ, T ZFN38, 68, 71T, pregnenolone-17a-
hydroxylase 23 bif W IGMHERESE 28 L 2. —3F,
pregnenolone-33-HSD, 4-androstenedione-173-HSD
OIEMEEIE D bharo/k. EF2 (HS) : M
testosterone fH{X 676ng/dl TIEH T d 5. EEHEENE
I, SHELIHEOEEIAON I d o 7. 3
(SM) : i testosterone (£320ng/d]l & IEH FIRMET
B»olc. FEBLEESRE, 4-androstenedione-173-HSD @
EMEA118% %, pregnenolone-38-HSD 87T, #
JEDIEVEREEDS, fliX pregnenolone-17a-hydroxylase
66, progesterone-17a-hydroxylase 51, 17a-hydroxyp-
rogesterone-C17-20 lyase 56 & 3B 7s IHMEREE S5 L
7=. JEF 4 (TH) : fiH testosterone fii%£327ng/dl
TIEH TFRIETH S/, FEHLEEFEX, pregnenolone-
35-HSD, 4-androstenedione-173-HSD (3 iEMH:fEE
W3, control &IXFREDIEME B L OIHMEE T
otz L, {EHERNHLHS L pregnenolone-
17a-hydroxylase 85, progesterone-17a-hydroxylase
60, 17a-hydroxyprogesterone-C17-20 lyase 40 ® =" &
<, Zho 3EERICTIRIEMHIA R SRz

U T, MH testosterone fEAIEMHPHN TH o7
SEF 2 LIS, IfiH testosterone 25 & AR IER LT
DfEZFTIER GEFIL), ZtnLix, EXTFHRETH
D7HER] CEFI3, 4) TiX, pregnenolone ¥ X O
progesterone-17a-hydroxylase, 17a-hydroxyproges-
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34 HSD 17a Hydroxylase 17« Hydroxylase C17-20Lyase
for PS5 for P5 for P4 for 17P4 for A’ dione
Fig. 5 Effect of methylguanidine on enzyme activities in the testis
Table 6 Histological findings of the testes in uremic men
Tubular ; Leydig cells
~ : Basement Peritubular =
Care Age dlar(ngter membrane fibrosis Spermingeniesia Prolife- Lipochrome  Nuclear
ration  pigments charact.
1 TM 21 180 EES = sever hypospermato- + + round
genesis (variation)
2 HS 18 140 =+ + slightly hyposperm- e — round
atogenesis (usual)
3 SM 30 150 + + slightly hyposperm- = = round
atogenesis (usual)
4 TH 34 180 — + slightly hyposperm- — A round
atogenesis (variation)

terone-C17-20 lyase DIEMEREEFED Hiv/-.
7) methylguanidine DI X BFEHEEERIEHED
%8 (Fig. 5)

Uremic toxin D—2r#Ex 6 TW5 methylgu-
anidine @ in vitro (238 IF 2¥FHN pregnenolone
725 testosterone {UHHCRG- 3 5 KHRERIGEE~D,
HHAEREZMBE L. £ OF%E, control (I pregne-
nolone-35-HSD 1.52, pregnenolone-17a-hydroxylase
2.07, progesterone-17a-hydroxylase 2.21, 17a-hy-
droxyprogesterone-C17-20 lyase 0.12, 4-androstene-
dione 175-HSD % 3.8nmol product/100mg tissue T
Ho71-. Fiz%t L methylguanidine 0.3mM, 3.0mM,
20.3mM OIFRMPEEEIT W22 T b, FEHREESREET,
Fh#Fh pregnenolone-33-HSD 1.13, 1.35, 1.60,
pregnenolone-17a-hydroxylase 1.84, 1.84, 2.02, pr-

ogesterone-17a-hydroxylase 3.09, 3.04, 3.36, 17a-
hydroxyprogesterone-C17-20 lyase 0.66, 0.67, 0.18,
4-androstenedione-173-HSD 5.5, 5.2, 4.3nmol pr-
oduct/100mg tissue T & Y, methylguanidine 132
NOEERIEMEC, MO0 EBEE 2 v L BB
e

8) AEHLMARRFMIFTR (Table 6, Fig. 6)

fH LH, FSH, testosterone fH& & HiZ, HrHfl
#%P testosterone {REHCRIH-¥ 5 FHBERIEE 2 HIE
L7z 4 fEFIc - &, FEROKMBRFMFT R ERAT L7z

FEFI 1 (TM) @ FHIEERIT 180, Hie T, —EicEE
FEOREMOIEELFED Hhiz. FETIRIE, gonocyte
FbTFrkBPERTIRETH DL, primary spe-
rmatocyte DT FE L K B L, spermatid (FiZ & A

LiRb bhvimv. Leydig cell @41, euchromatic @
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BUEBARLCIBT2RKTH—TEEFRERERCHT K BRERE 26 & 4 5

#EF 1 (TM) 200X

A

AEH 3

.

(SM) 200x

L X

HE 4] 4

Ta L

(TH) 200x

Fig. 6

L DN KEB4T T, Leydig cell (ZRM T fibroblast £
cell WILWIRERLTWe. JERI2 (HS) @ FEimeE
i 140p BETROR/NS V. FEF KR, B
BHEMEIEE 2R L T v 2. BFEREEESh w3
A%, primary spermatocyte |2 pyknotic degenerat-
ion % YV, spermatozoa DDA H L7z, Le-
ydig cell IZREMICIIIER T, LLHIEEATH 523,
BH 57427 hyperplasia &\ x7zvy. JEHI3 (SM) :
I ZIT 150, Rt TR/ S V. FHE P O
DRBHEMIEE R BT, BFKIE, %D matura-
tion [FHEFF SN T W52, primary spermatocyte 7*
% spermatid |2V 72V, pyknotic degeneration 2*H
35, spermatozoa DDA ML T v 7z. Leydig
cell IZTEHE, ¥ & LICIER TH S5, cytoplasmic eo-
sinophilia 3% < bz JEF4 (TH) :  RHE
BT 180y BRET, BEOKKKOIEELZ R L. BT
RS T v % 2%, pyknotic degenerative
form M HILH, spermatozoa DD D bz, E
72, primary spermatocyte |Z vacuolation #7591
DL RSz, Leydig cell 13, BICRRMH A LN
D5, O X ol

nE, 4EFLbIT, BEOEZHSEN, WFhb

E D capillary OEEDJEER LU, NIEORIEIGED
LTz, E7z, IH testosterone & DELERIZIS T HHE
51, testostrone production 3D KV (150ng’

dl) JEFI1 (TM) @ Leydig cell X, fibroblast %
21, BFFERIT gonocyte LA EDEEED maturation
arrest T & Y, testosterone production Dfx LHEV
(676g/dl) fEf]2 (HS) @ Leydig cell 13008 %
~L, o 2 fEFX, testosterone production MIE
HTFMR (320, 327ng/dl) T & Y, Leydig cell (Z8RES
OEEDAHT, BFIER Td 2 2. BIHRITES 1
(TM) Li#hx+4 T, spermatocyte LA matura-

tion DEE#£>7 hypospermatogenesis DIRET
Hol.

£ =B

1BV ARAE, SIEIchic 2IEIREE & fF O iEfElE T
»HY, GFBEICRT ZMROBEE, $ERSS0ME
HERESE, F72, testosterone ALK, HETFIAK
BEED 2L OVERRBERERE L, BRASERFO—RE
nTboTh 5.

1B RERE O, WEERCHET 2 EEHEH 20
FER T, Y O, MRBETES v BREE
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24P ERGE LT PR LICRE, ST L0
12, TTIT60%DEEIC, HEROBIE, HERE1ED
DhicE L, BRI L Y, REEIRESATY,
MR L AEMT S LB T v 5. Bommer® 5
I, FREBIICLY, ERCHSERLTWS1B%DE
FEITEEB LY, 2OREEH0LICHEHEL S Z AW,
TEAEFEOREEZFRELIZL 25, WTFhOBE LR
TS, H22EE o BdBiabhiztB/EL Tn
%. [AEfRlZ, Finkelstein? Hi%, XY, @WEHED
FER, 1TBlOBTEFEFEO D H13FIE, H 1ELITO
WREEOBLBH Y, 2055 9FhE, FHEEERELR
TS ) A THBEES L TWAERFEZHFL TV S,
PEREREREE OJFA & LTI, emotional stress, psyc-
uremic toxin DEFEIZ &
%, %52 pelvic autonomic nervous system @ ne-
uropathy 7t EREZ BTV % 25, testosterone D
androgen target organ TO fEfIfR2d, ZO—RE
HESHTWS. LaL, wiFhiclTh, Zhbidl
o L EE Y, BALICX D impotence DFEATERK
i, WELEEHIhTWRV.

—%, BHEER2E, HEOFEHEOBLY, BT
RIEEDHEHEICED bh, BEICEEZD 512 L T
1, MEIRESEREE ORI, WD ARWEETHD: 2
OYENG SRR E L RS & 2 —TICRHET 5 2 &
TS, PEIRREEREE D S, MEigREREO—H
ERLTWD L, YRBESRERLEV. JEE,
ANT@ESREE, &I, MESEroESIIELL, B
BEREEFOEFROREL L i, HHAEFELFL
ERLTEVER, EHICAAMEEZ BT 2 ® i
13, PEBEREREE & 3 o I MR BRE B O 76 AR TR % fR
L, Z0omMiasfinit bha_&EThs. FEHIE, =
DFICEA L, BEBERE TGS % 517 T %346
DERFERRE LT, FHRTH—TREE RO RE
FERLK.

I follicle stimulating hormone (FSH) i3§&1
R OBEE ORE L IZEFTLTEAT 3. Tabb,
WL FSH BADCHEAfzH 5 L vwbh T
510, UL, FSH DOARGWMOFAE B (testicular
feedback inhibitor) IBELBRHTH Y, &S H
LAWEN% inhibin WO RBAMEIZ £ VSIS H
TS LIEEINTWSA, Steinberger!® 5, FSH
® testicular feedback inhibitor % Sertoli cell 7»
BAERSWEIND L DT, Sertoli cell factor (SCF)
LS iIFTnE. —4,
1%, testosterone 7° physiological feedback inhib-
itor THZHZ ERHMbN TW 5. FSH OHFREITH

hologic instability, ¥ 7z,

luteinizing hormone (LH)

% — (385) 27

36000T&H ¥, LH O Z4i3#26000TdH 5. gonadot-
ropin OGHHBEE D LERIT, JFE L BT H 553
—RRHZ glycoprotein DILH survival time 1%, #%§
& | sialic acid OFFEBICEAESHS. T bbb,
sialic acid #%& < 2L OFE survival time 1ZTEWE
WhhTEY, 10%? sialic acid # &% human cho-
rionic gonadotropin (hCG) @ half-life 1% 6 Rt TH
Y, 2~5%® sialic acid &t FSH XU LH
@ half-life X 3REHPETHD LS TWED, iz,
155] - label &7z FSH B X 8 LH 3% iz £
LW, BEAIMHICEY, Zhbd half-life 233 L {IE
FET 5% 2 eBAVWVHEER T 35,1, FSH, LH ®
renal clearance (30.4~1.7ml/min. T, #E5E&hi-z
U5 gonadotropin @ 25 %iXE X RSB0, &
BIZREMICIE, FSH Okt #35.3~13.71U/day T,
LH 136.2~8.5IU/day TH oL HEINTNEW®, (&
PERFAR 2B T, gonadotropin DD & DFEHEAS,
AV LETRETHEZ LIENI ETLARN, B
Reofd FSH, LH OE@EMR 50z, &
HiZ, FFT® metabolic clearance rate (MCR), ¥
HEREOEEDOREIC L %5 feedback regulation sy-
stem ORAEL I, HETH—TEAERICBITS go-
nadotropin AERRTUMRIEZ {EIE LEE Shhld iz b
V. Schalch!® 5%, HARL104 0% LH, FSH fE#
HIEL, FSH, LH L bicEHHFICH L THEE Lo
LEELTWS A, ZhLl#, Holdsworth2®#, Ha-
segawa?® 5, Jecht?2 %, Schalch!® 5 & [FEIkDRERE
PEHTWS. Zhiz%L, Guevara?® s, Chen? b,
Stewart-Bentley?® 5, Distiller?® 5%, s FSH @
BEhLFEERL, I LH OABELW BEERL
B RTEY, £, Lim? 5%, 13H0OBFARLT,
It LH, FSH {E& bz, S5HIICEE D LR ZEDT
Wa. Fnbb, MH LH EOEEE, #FRoOWEN
—HLTW55, i FSH fEIZ>WTIX, E¥EdH D
B EFEERO—ERH L. FEH O0MEF] T,
M FSH %, b¥»2florrmEz R, i
SNTERBERHECL Y Eo5Tn5a. Zhickl, M
LH (Z30fH 18F 25 & fE T, EBEICBWTL, FSH
25.0+45.6 (SD) mIU/ml, LH 76.0+101.6 (SD)
mlU/ml &, LH & FSH K LTHEIREAL Tn
% (Fig. 1). $/bb, BEFRETE, LH Ok
P63 LY FSH O EFZ240¥, Braomh LH
DHEROFR %, HITE X Y ONREHEIREE oMk sk
W5ZEIETER. Lim2 5, Holdsworth® &,

I LH OFfEE, LH @ MCR OEPB LU, pr-
oduction rate (PR) OHINZEELTWS & L TW
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%. L»L, LH ® MCR O/, PR D2 EFEE
ThokeLTh, RUAHPELRICE Va#Eh, L
»HIEER%D MCR &8+ % FSH o, Z 03K
BDEDOLALTWAENI ERLERETIE, RTY, BR
40 LH O LRSS ORRE, MCR, PR OF
BORIH D LIFEX LR

Clomiphene citrate %, HKTHIZENT, rece-
ptor XL estrogen LHEAMICHER T2 L DT,
antiestrogen fE#HTH DL E2HLATHY, #
EFMOTAEES1E, clomiphene citrate BfFERIC
I vEEShTn5b. Stewart-Bentley?® 51, (SN
A, 2@ LH EXEFIC KEL, o 2 47
BEER G THHOTZ Db, BARE T FBEED
BEZH DD, TOREI—HTIENEZEZTNS.
LA L, Lim? b, 6FOBREO v h b, M
LH fi# clomiphene citrate {ZIERIC /S LT &3k
L, BETHCREILNEWS REEHLTHS. L
nL, ThbOBMEDHGIEPE VAL TTHDHZ &,
Fio, R T USHSRE 2 T ICRE LS5 BT, BlEXR
Wz Eh D, BREOHEKETHOREIZ 2 v TEAH
Th Y, SHROMEIE NDLIAHTHD. I,
Holdsworth2 & (%, Z ORJEEIC>W T, B2 TLAL
7z LH #% testosterone ##5+ 5 Z LICk D TS
HEZZ LD, HEKTHEZL feedback system
X, BRECBWTLEE THAI LEELTWDZ L
PBEHSNS.

BRSO FTIEMABHE oW T, EHE, 64lic go-
nadotropin releasing hormone (Gn-RH) 5L,
fif LH ORI E 25 Z EICX VR LTWnaA,
LH OEERIEEED, Gn-RH #5#30512H5 b0
241, 60514 341, 120538 1HITH D, IEFHHEDORIE
REBICH LT, 66 4 BlICUEDBIES A D, &6
2, fBEE%12053C W2 Th, I LH fER
BENfEIZELTwWEWw (Fig. 2). Gn-RH ¥, LH
& FIEEFE & B < PRt S, *H-Gn-RH %)
Wricir b5 L, BEMPIZZO2ODRRICERIhD
LB LR TNA®, EFEFICRWTDL, BiEshi
Gn-RH D73.5% 224K LANICHEI & L TPkt s R
Bz abhTE Y, Gn-RH OGPk %
BOBEOREIIREN T W 5. 2oz, G
Pl o FEERE Ko BARBETIE, BEShik
Gn-RH 2%, E¥F LV EHcbicvmific E%D,
FTEAERZECO LH SWERLTWDZLBEZ LN,
Xpile, ez E L, WwokkAgwIhic LH
X, LH ® MCR O}/, PR OLEHL HE-ST, M
hicgEfishsborExbh5%. Gn-RH X% LH

BEELRL BT HRTH—FTEAIFRRHREICHT2TE ATESE 26 & 4 5

SWORERIGOHERMIT, ERLET5L0%, Bk
WHHLTHLOLME, WLFZ LY REGRD.
R, RERERY £, BREITERHRLNICL TR
ek HCIEHFLVETLTWS LT 28E® LA
H5H, Gn-RH ORl#c X v 4wl LH 25,
FIMATIE T 2 BRI ICER SN D 2 Lid, R
DBEHZHLZAHTHS. Tibb, Gn-RH #5I12Xk5
LH SRS O4EE LcBgE, BHREDERE ERE
L+ 5%, B 3hic Gn-RH B XU S hiz LH
» MCR DIETFIC X % i ROSEDIRIE, RIfi~DE
FRIETH Y, ZOBERER, BREkBT5 Gn-
RH IEHBROBRIGEREZRL T 5. Li>
T, BALBEO FEAKAZED gonadotropin FyWEEE
Do, Gn-RH e+ 51 LH EOKIGHER 2
LELEL, HxOEFICI VEECREZRELLELT
4, ZOTHEENERIBOERALEEELZ T Tnaw
Lo rLEbhs.

WARLOEE Leydig cell FlFfEE#H#ET S hCG
e BRI BT 25T, Mo Th. Chen® bid,
BREHEHD hCG 12X 5 testosterone AR D X
JEAMEVZ LD, F5H Leydig cell @ gonadotro-
pin T T H2REMETFTEREL TS, %7z, Hol
dsworth2® 5%, hCG (T3 2RO KRE subnor-
mal ThV, BRAEICBWTIE, LA 61D Leydig
cel| EREE N H 2 LD LIEEL TS, LarL, St
ewart-Bentley? 5{%, hCG, 4000 Eif7 4 H[#, il
Wit L, Ifiiff testosterone {HZY, HERIfED 2~ 3
Bl KISa R LIz S L, testosterone UM su-
bnormal & L T %, gonadotropin OHIEIC, F4rT
RiELESEAIEEShTWE b LEZTNS. F
F1x, T HIOBERLEFICOWT, 2000850 hCG %
Wifs 3 AMIfEEL, MiH testosterone fEZIRIE & L
T, Wil FeEEEE, BmRERERD TV,
7 6 ix, hCG R+ 2 It 2%k, W6
DI kEBICIIT D testosterone AR D THRES) D
EF2ROTWS. KIGLEMO LFlicsnTh, &
TSR IE5. 205 T o 72 A, basal level 23150ng/dl
T, B EE, 762ng/dl &, control D 1849+
374ng/dl LIEEL, FEWLEEEZRLTHY, hCG I
s Lzl b, Leydig cell Fiife) OREE (A 62
<»5 (Fig 3). hCG O testosterone KU D
FLHEMEFE, —olcix, ARFEICHER testosterone £
SEERICEBHEN L, BESRmEERm» s L, i,
BUWER & LT, BROARRERBET S LD LD
TnB, Li#ioT, hCG TR L B,
Leydig cell izl testosterone @ basal level Zif
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B9 572170 testosterone RFEEFHEMIIHFEEL TW
50, ORI LH 2w Liz LH BB 55
ZHBMETLTWS A, £, ®ICHREME LH 2k
Y over stimulation DIRFEIZ H 5 L¥MrEh, =6
1z, Leydig cell i34 &#:» LH 7zvvLix, LH &9
BOERIZX Y, KWW testosterone NHEEEEZH O
TICEBR LEDREIZESDTNE LD THS. BRE
O 7HF 6 IR, hCG RFIH LIz FERISTHD &
W) EHEORMEL, BARESOMKTH—T BEAFHHETR
DODREHERTHIZT, BOTEELFRATHS. &
AL testosterone DI basal level 1%, FHFZE
TOHEFH DL {1, subnormal LAHE L T 51920
L LEHD3OF DM testosterone fEiE, 300ng/dl
UTORFEKELZ R LG, bIF23Hl0HTH B
(Fig. 1). T+7xbb, HHRE, EAFEAEE ST total

testosterone DIMHEEEIX, control 528+182 (SD)

ng/dl, BAR2H425+136 (SD) ng/dl &, FEHHEIZE
Wi, B BB ICEEE R L TWiehs, NG
REDIO%LL EBIER TH 5.

drogen target organ IZ gradient concentration IZ
X 9 EEL, dihydrotestosterone (DHT) DOHiBRISE
LB, ZOHFMND, testosterone DIEHHIT,

R testosterone EEZ LN TWS. L L, BRE
THEEIT 50 T v 2BETIE, BAKEAEL M
L, M iEBERl testosterone 2335 & 3+ 1 id,

total testosterone DIMLHJEEENIER Thoiz & L T
1, androgen insufficiency DIRFEL 7B THAHH. &
ZAM, Chen?bHiE, AT,
nding globulin (TBG) OB LIZFED TV 75 vv. L
%, Stewart-Bentley?® 5%, BARL?D MCR ZIEHR
T, MEKBETCE VLS,
B LU clearance rate [FEINZ LR X T W 5.

steroid hormone ® MCR % steroid ® biological

activity KT 5L DT, BEARETO testosterone

D MCR IE®TH5Z &L1E, testosterone @ bio-

logical activity IZIEHEF LAY Lt nz b, Zab
DFERB LV, EHROME» DERESBEF BT,

AHHICE R EEERY testosterone 1%, KIS DREW]
TRIEFCIHPICHFET 2 b0 LIRS NES. 21,

TR MERR I B 51 testosterone fHIL,

150~200ng/dl LETH B L SN TNEPZ b, F
FEORBHRFT b 5 30 Flapns,
organ [ZxfL, IEFIZIEALESZF DM testost-

erone A, REFEShTVWaLHiEERS. L,
7oLl 2 i testosterone JEEENIEH Tho 7z L L T
b, BREDE LI, BB L, Leydig cell

testosterone (¥, an-

testosterone-bi-

testosterone production

androgen target
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BREOTPHED L IKbhIORETH B LEX DN, M
LH ORI EFAPERT ST L £, #ic LH O@EF
R TIcbo>TIILHT, ZDMF testosterone JREE
DBHEFE IR TWS T, 50D EED Leydig cell
dysfunction BEREBFITIIEET D LEXDRET
H5I.

BEREOERFHEREIC o v TiE, Schmitt® 5,
Phadke®® 5 iz X Vv, BEHIRLRWH ShTwaa,
Lim® o OFEIZ LB &, FBTHIT 0~ 8 x104/ml, &
BIRI3 0 ~ 8 % L ERHEPEEREIBEALDOTDH
5. FEHE OFMRRERIET R, B4 T, germinal cell
aplasia > HEREE O BEFHREEIC W 72 38ER KL
92090 R ORI OEE OREX, NSWE
HIBT L & FRRIC BB R T Lo TR AW, Lal, K
RAORREHIER] D £ it 7 O FE T IR D BEE BT & HINT
ToHE, EEYOE, 12 FICEBRERETY, 2FICH
ME OFEHEE B, 3T 7L spermatozoa H3H
bilziz+ £, gonocyte ZEELTWBH, Fhld
L ORRBAEREICEE SN Tz e L, Holdsworth?®
bbh kT, 15lORNAERGT, BEOREICERDS
A3, FE L LT, spermatocyte stage LI ORET IRk
T, BAEORK#N RPN E LTS T T
5. ZDX5IE, BRE0OERH#EET, germinal cell
aplasia DT L &, HWEOEEIRIL LT, —HiER
& LTiE, gonocyte ETOEFIRXRE SHTWELO
VA B, FEOAFIOMBFANFTRICEN TS, K
FRRIT140~ 180y FREEDFEMEH R L, TR O HRHEEAE
EXRELCH Y, ZLOROBIEFRDON T L LT
%, gonocyte {ZITFIEFIZTE(EL, primary sperm-
atocyte LD BDOEEV MY THS. —F, Le-
ydig cell DORARRERIFTRIZE < OBF5.9.20.88
¥, WERLLICEHRTH5L L TW 5. EEOFRRT
b, TORTEREEF-HLTWS. LHL, EbicEH
DETREFHIFT R L, MF testosterone ¥EEE L DY
BHERAT S L, MY testosterone {7 676ng/dl &
EFET H 2 2iEFTIE, Leydig cell OFBIZIER
T, RLHEFREZRL, HTEREEBRORES AT
%Y, primary spermatocyte {Z pyknotic degener-
ation BHBNDLDDLIK L LT, bTFhi sp-
ermatozoa DV ERTDHRTHS. Z HITHLT,

Ifif testosterone fEA%150ng/d]l & A4 34 Flrh 1
{EVME % 7R L72IERI T3, gonocyte 13E300/0 L
TV AREDEL TS %%, primary spermatocyte O
BuIFE LA L, spermatid M & A EE ST,

Leydig cell % fibroblast IZITWIRT & 5. fild 2
Flix, ¥ testosterone fEIZIEFE TR T, T
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%, Wb % primary spermatocyte LAE® mat-
uration arrest DT, Leydig cell 1%, % WREL D
IZE#¥ Tk 5 (Table 6, Fig. 6). 7&l, Zhb4%E
Fle iz, I LH 3@ cls FSH Eid+~TE
#FTHDH. ZDXHIT testosterone DMLAPIE L, ¥
PR DREEDRREEN H 722 LT 2 23 2 L k%
PELRTWS Z LiE, Hid THBEEN.

AR, FETFRO NIRRT 2 o iz sh
20bB. Thbb, FTHROBESET testost-
erone IZX VXA S D Z &A%, EMERRICE VG,
IZ&ENTNWAW., E7z, testosterone OFFHIE PNHRE
B, FSH oili#ic L v Sertoli cell T androgen
binding protein (ABP) 2pk& h, = @ ABP »°
Leydig cell X 0 AR S 7z testosterone # germ
cell ICEVIRATLLDLEWbh, X512 ABP-testoste-
rone complex 7% germ cell ® androgen receptor
|Z testosterone HSEZIT {7 SMIRBE SRS FEBIT L &
BES AT 5%, ZoBRFOMIIE, £ 3Bk

ZEDAREShELD TH BB, b MW THREHR
12 ABP 238® b, RS testosterone IR
& ABP BELIEQCHBEE TS Z & BbhTw
%30, F7z, Leydig cell @ testosterone fUiiEERD
EMEPHEEIC X 5 testosterone DAERKSFWD bR
HETORFIARIZ, B ODICRESRHOBR CHES L
TV L0 LBELIBEFVPREEINL TN, —5F,
gonocyte (X, hormone DXE#ZZiFF Iz i+ 5 &
Whhs, gonocyte 235 £ TV % basal component
L primary spermatocyte PLEOKREHIN O fFES 5
adluminal component & ®[#iZ blood testis barrier
238V, steroid hormone @ germ cell ~DFERH)FE
A3 Z /e, testosterone (¥ primary sperma-
tocyte A EDORFIZE LTWBZ &A%, FHRESEMIC
LEES N TS, Z DX D77 K& D testoster-
one fEFIBEFE HEET 5 L, BREDHTFHRER,
Leydig cell @ testosterone DAFKIFWGEICAEA SN
DAREMEDS TR END.

FEHLRRIZ 1T % pregnenolone 7> testosterone
EARKICEE T 2 K MR OMEEE, BARARBE 24
& LTHRE Liciise, FHEORBLEHTE, Wi
ERw b, FEE, ERTHIOHEMRD cell
free homogenate # enzyme preparation & L, pr-
egnenolone-3-hydroxysteroid dehydrogenase (33-
HSD), pregnenolone-17a-hydroxylase (Ps-17 a-hy-
droxylase), progesterone-17a-hydroxylase (Ps-17a-

hydroxylase), 17a-hydroxyprogesterone-C17-20 ly-
ase (C17-20 lyase). 4-androstenedione-175-hydro-

BHEBERSCH TR TH—TEAFHRRRECHTIIIE ARESRE 26 & 4 %5

xysteroid dehydrogenase (178-HSD) @ 5 & DEEFRIE
PEEBRF LTV S, Bt LS 4 el L RI%SERTH 5
KRS, REERRAAPT R IER T & 2 I ER
L SRR ATERRE] & D 2 EHF % control IZEAL
TW5b. X iz, MH testosterone DIS%LLEAHEHL
Bk Chd b, Zh OERMEERIGMEL LY te-
stosterone fHZE % S>> Leydig cell #EEZ U
LONRRYTHLEEbIS. £F, L testosterone
EHER Th %M (676ng/dl) Tix, kiDsMMORER
WEMHE, control & HEEUEMHETIEFEDH L T
V. —75, IiH testosterone fE 150ng/dl & H KW
% 7% UTERI TlE, Ps-17a-hydroxylase, Ps-17a-hy-
droxylase, C17-20 lyase OiFMHEEIIH LN THS.
X5z, IfiH testosterone fHA3320ng/dl, 327ng/dl &
ERTRETH S 25, Ps-17a-hydroxylase, Ps-
17a-hydroxylase, C17-20 lyase OEMHKT # ;"L T
W5, 33-HSD 3 XU 175-HSD 1%, control &[F%ED
FEMEEFAFLTEY, MY testosterone {EEERFIZI
TLaE, Z02BEOEEIFELA TS, LD
T, B4 TIE, testosterone DARKET vy LIZK
THEDS 5 MR T, LT 17a-hydroxylase &
C17-20 lyase OIEMEEERSH S L b, WU
B L LT, RIRHCRA S hiz Klinefelter SEMHHE
T, 1A LH, FSH 3 & bIcHETH Y, M te-
stosterone fE1X210ng/dl LKV, Z DEEFICHIT D%
FREFIEMEE, T control LELTHELT W 3
(Table 4, Table 5, Fig. 4). &I 5%, RO
BesgIT R, RS ORS TR L, Leydig cell ®
BRAEYTH Y, FBIARIED TRAIL TS,
i testosterone 72 DYIETS D FEHTD testoster-
one EREHEIE, IEFLTWabDLELLNDH, [F—
AR OB O 5 ¥ 5 HERIE, control 7L
BORSEF X VI3 0ICE. Leai> T, HACRERE
#100mg okt BEEEEMEORHICB W TIE, Kline-
felter SEMERE O KAFEREZEMEOTLHESEBD HNDH LD T
HY, PEEARESREEEEL, TOoREIHLMCEN
7y, HE, Kinoshitat® 5%, Leydig cell BAIT
O testosterone fUHIEEHE OIEMEEBFT LIcHER, 17a-
hydroxylase, C17-20 lyase OIGHEEEHE D 5 & L,
k=M1 Leydig cell hyperplasia (%, LH O
SO Z&MET T BRI, dysfunction DIRIET
Ho LB T W 5. EHFOKRMNUILERE 4IERFT
<, i LH 1344~70mIU/ml L EETH Y, Lind,
17a-hydroxylase & C17-20 lyase OIGHEREEHFED 5
N5 ETIE, Klinefelter SEERED testosterone 4Rk
BELELL TV,
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LH @ Leydig cell ki3 2{EH#RF icoWTiE,
LH 7% Leydig cell @ receptor IZFEE&T5Z &ick
Y adenylate cyclase i&PEfE, cyclic AMP &K,
proteinkinase JEPE(LSEBIAICHERE SH, steroid 23
AR EN%. Z D proteinkinase DIEHIX, BifELF
FHTEH S, 6 IFEHD phosphorylation %
##L L, cholesterol % mitochondria 1235V IiA%,
pregnenolone #Ap+5@RICES TS5 LEX LT
WA, X512, LH 1238-HSD*, 17a-hydroxylase,
C17-20 lyaset OiEMEZE D 555, FFiC 17a-hydroxyl-
ase & C17-20 lyase @ 2 EEdi%, WH & bichFIkEE
FEERTHZ LD, Wb Dmixed function ox-
idase system & XiZhTws. $7xbb, flavoprot-
ein 7 NADPH X Y cytochrome Psso IZ electron
2% 7l L, DWT cytochrome Pso 23-FIREEHE
EEMET 52 812K Y, T UHTl7a-hydroxylase &
C17-20 lyase »iEMALEN 5. Z D cytochrome Paso
b¥E, LH OFETICH5®. LiehoT, BLAEHK
FORHT, FSH OWMHSHREIREShTWE A,
LH icxt4 5 Leydig cell DREZEDEKT & 7Lz
JREETH D, mixed function oxidase system A3
EhoeER S 5. B, LH ORZHXIEL, LH
FWRIAE T, F—OEERRETETE S L D,
hypogonadotropic hypogonadism Ti% 38-HSD, 1783-
HSD OiEM3EEfE L Tw5 28, 17a-hydroxylase, C-
17-20 lyase {EMEOEHLET AR O oH, HELRROY
A LE—DEmERLTWS (Table 5). Lk>T,
RUT, BREDHKTH— T EAEFERROIF DX
% 7241 DX, primary Leydig cell dysfunction
LHEEENES.

BRSO EERERE O REIRHATSH 525, ure-
mic toxin NEFEHITZLO—K L L THETHIRL V. F
#1%, uremic toxin D) BLEFMEDH N L WWbhTWS
methylguanidine DOFRIMEBRICE D, KL testoste-
rone RFHEEREOTEMEMIEOFLE 2 A TNDEH, Pkl
L 1, pregnenolone 7*% testosterone 12\ 7z % f{E
1, EEEED methylguanidine THIHES h 7% v
LHAAEEORM LICEREETORBRE Td 5 05,
uremic toxin DOFEEEEFRIZHT 5 SMEHEEH X AW
LorHfEflans (Fig. 5). —F, ZOFFHMERY
1%, Stewart-Bentley? 5%, IMiEENTHEE CEEESH
B LIBTVER, D% OREFITENTHS.
&1, Mt LH, FSH, testosterone fEZS, IMiK%E
WA I AT 2 2 & 2R LT3 (Table 3)
¥z, 700 BUEOFEN &2 T T3 BF i, LH,
FSH EbICEFRETHZ b ERLTYH, MK
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BB OWETZUGEEL, FHEELZRES S LT
Bz, LaLl, Lim@bix, B¥fEcy LH ©
TR &bz, FTFEN20Xx104/ml 25 40X 104/ml &
B U7z HEL, Sawin® bid, = OEERKAR
ThdLeB~NTN5. BBIEIC X 2REEE D RE L,
ETOFICHBND LD TiX/ £, Holdsworth*® &,
FEZMEOBLRD LD, 50%Tho 72 & L, ¥/,
de Kretser®|¥, ¥ETFHMES D RE LEBMHEIC X 5
R, FHETS LELZTWS. Lo T, BBIE
& VRS HRE R IR T B 22T, |, WRTIC N SR
EEAEMICERT sz Lixb e LY, A FSH T FH#
EHET SO 2 CHEABE LS. —F, BIEETE
FOWAITIT, LH DREEZMEES EK & L7z primary
Leydig cell dysfunction T % L4+, FHHEFATIC
BT % testosterone JBEE# W SN, KFIUREE
AT IR oL D EEXI BN S.

FFEEEARASBEORKTH—TEREIFHERON
SUWEEIEL, UTOZLLEHENS.

1. IfiH testosterone, FSH %, £ < (ZIEHEMHH
WiZH Y, M LH EEEE R 0oREMGch o7k,

2. Gn-RH 52X s LH ORBIERE O 15
FiZ, LH off#EFICLSL0LEZ LN, BIKRTH
—TEEZIEFIEFHLTWE L0 LEES M.

3. IfiH testosterone Z¥5FE L L7z hCG Wik
T, 7THF 6 BITERIETH O, Tbb, Ley-
dig cell FHERES DIET A S Tho7-.

4. RERERRAEOTET R, BE OB RS 0%
B ZEE R+, £ L LT, primary spermatoc-
yte 22 5H spermatozoa -~ ¢ maturation arrest Z)gﬁ
W TH Y, Leydig cell OEME, HMITIFFER TH
D72h3, testosterone AERKEEDR LIKT L725EH T,
KA E R LTz,

5. FEHLHIREP testosterone {\EHZ5- 3 % K FEEE
%D 9 b5, 17a-hydroxylase, C17-20 lyase OIEMEHIE]
i b LH XA Ficd 5, electron transfer sy-
stem DEENHEESI NI,

6. Methylguanidine I2i%, #E testosterone
B35 EERBLEERIZR Dotz

7. ZRHWGWFINMBOME, BHEEREEHED
BURTH— T RAERFHRORFE O EIHRIZH Y,
L72*% primary Leydig cell dysfunction ThdZ &
DRI E iz,

Wafksichblcy, WY, HEMzBLoEME
HEHEERIC, EHOBRELZRLET. Kk, BWnH
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MBS 2\ 2k LR E—Bh iR, BRI

Efd, gk, 2500, FEMRENTAD
WECR 2 Wb > K H K FESIME 2 HEEHEREE
BRI EN L LEY. Fe, EfARRgvEEE
¥ Le/hRESRRERRBRIERBBEER, WO REE
FEHRWEBHEREMFAELEE R LES. &

bz,

WrIEHE D i L,

e

EN
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Studies on hormonal hypothalamo-
pituitary-testicular axis in patients
with chronic renal failure

Ken-Ichi Matsuura

Department of Urology School of Medicine
Yokohama City University

The hormonal axis of hypothalamo-pituitary-
testis in 34 patients with chronic renal failure
was investigated. Plasma follicle stimulating
hormone (FSH), luteinizing hormone (LH) and
testosterone were determined by radioimmunoas-
say. Testicular steroidogenesis activities in 4
uremic men were evaluated by the use of cell
free homogenate obtained from testicular tissue
in biopsy size.

The results in the present paper were sum-
marized as follows :

1) Plasma FSH, LH and testosterone were
25+46 (SD) mIU/ml, 76+101 mIU/ml and
425+136 (SD) ng/dl, respectively.

2) Althogh no significant change in plasma
FSH and testosterone levels were observed,
plasma LH levels were markedly elevated
in 18 out of 30 uremic men. Hemodialysis
did not alter the plasma FSH, LH and tes-
tosterone levels.

3) The initial response of plasma LH to go-
nadotropin releasing hormone (Gn-RH) de-
layed in 4 of 6 uremic men. Prolonged ele-
vation was recognized in all patients exam-

BUHEERLCBSTHETH-—TEAMERBECHT2E ATESE 26 545

ined.

4) Human chorionic gonadotropin (hCG) test
was performed by intramuscular injection of
2,000 U daily for three days. The hCG pro-
duced no testosterone response in 6 of 7
uremic men.

5) Testicular tissue from 4 patients showed
several degree of germinal cell maturation
arrest beyond spermatogonial stage and al-
most normal appearance of Leydig cells.

6) Evaluation of in vitro testicular steroido-
genesis activities demonstrated insufficient
activities of 17a-hydroxylase and C17-20 ly-
ase in comparison of control group, while
3p8-hydroxysteroid dehydrogenase and 17p-
hydroxysteroid dehydrogenase revealed no-
rmal activities.

7) In in vitro steroidogenesis study of testi-
cular tissue, there is no effect of methylgua-
nidine on the enzymes converting testoste-
rone from pregnenolone.

The feedback relation between the seminife-
rous epithelium and secretion of FSH by the
pituitary gland seems to remain intact. Howe-
ver, the elevation of LH levels may be due in
part to primary Leydig cell dysfunction associ-
ated with hyposensitivity to LH in uremic state.
Furthermore, it is likely suggested that testicu-
lar electron transfer system mediated by cytoc-
hrome Piso may be impaired in patients with
chronic renal failure.

(B4 - WBFNS64E 4 A 1TH #48)



BARRNEEME
$26% F45 1981

BB FIRR TSR Gossypol o FEps )ik &
I: In Vivo Study

Action Mechanisms of Gossypol on Rats as

Male Contraceptive Agent: In Vivo Study

WAL KR ELMERFRAREHE
E & £ E K X B R W X R
Hiroshi HOSHIAI Shigeki UEHARA Fumiyasu NAGAIKE
Pk B OBt K RS # R — BB ST NI |
Kotaro MOMONO Ryoichiro MORI Masakuni SUZUKI
R—F=7 kK

Y. C. LIN

Gossypol # 7 v MG LBHEARABITIKE LTORRE B LT 30mg/kg« 24 Gossypol s
L 3B ICEREE R LT edd, SEBIIIER L. #EE2PIETS L 30 BRICIIERERZEFE L
7o, TORMET v b & DZZRIFIT 100 % ThHolk. KRB OHMEDEIRFHIIHL# 3 T 18 %IET L,
5IHBITIT L %EATF L ieolc. RISEILE D SB78ET 0 EHHL 5 BELH%ITIZ 0 THo/. Gossypol 5
7 v bOMFET A b 2T v 3% 5 TRBHEOK 20 %IET L, HEKT#% 68 TixEpifiicEo
7z. IiE LH X Gossypol #Eiz X VKT OEMMS RSN, FEXI Lo/ MiE FSH 134 E
b L7sinorz.

Gossypol 3= F b u U 2 FRICHHIEFTITT A b2 T v VAREEZIIHI L7z, Gossypol 3352 R %

EFSEFICHTER BTEIRL TS EHELBITIMRAHEONS.
(Jap. J. Fert. Ster., 26(4), 393-397, 1981)

ERKRBITED LEDLRE. BEH L LEWERTD
BHIZIRGEEL S 2 5 25, ROBEIRE L T OfE
Pincus &0 EOPEICE D Lokl NS '&,ﬂﬁm,ﬁ$&@ﬂ@ﬁ®ﬁﬁﬁﬁemﬁmaﬁz

. K DetaliIEAA. B MRNRERI B %
N L AN SRR L e n TN

137 ORWER DBIRO T s R0 RSRE S N
e R e SIS AR, M P MRS €5 - L 5%
TN2DHTHS. L LEERAOEOBEEICOWT NESPhTNS
SEROBE N B B BRI S Wb DR, B h
ECTHHAROBERE 23 EA L LTOER R CHO OH OH  CHO
DLEHE Shicboix, 1) R s vE AL L HO OH
T, HiHEY O Lithosperum ruderale?, 7w
A F#JD19-Nor-Steroids?, Danazol®, Cyproterone HO CH: H:C
acetate®/z ¥, 2) Hi7 A — K& L TiZ bis (dichl-
oroacetyl-) diamine [, WIN 184469, 3) Hi¥5+
H;C CHs HsC CHs

JREPAEA L LTiZ a-chlorohydrin®, 4) Yksged
#il#] & L T D colchicine®, 5-thio-d-glucose, PMHI®

#

OH

Fig. 1 Gossypol @ iz
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Table 1 Effect of Gossypol on the mating ability, sperm counts, sperm mortility of

Male Rats, number of implantation site and pups born of mated female Rats

‘ Male Female
1 Mating ‘ Sperm Motility : Mating
Treatments i = 7' ‘ | B
‘ | Sperm | 1 | | No. of \
II\\I,?élgsf | % Intr(f- C?Iunt 1;\1&);;1:5{‘ In(c)lfex ‘E]:\l(r)ﬁafefs‘ Implan- = Pups = Pups
Mitted! illi i g ; ion* | ived
} Tested‘ LELS | Miv[i‘;“/ Tested Motxhtya‘| Mated ‘ tggi(:sl \ Born | Suryire
Control 11 100 12.2 ‘ 5 165 | 22 | 1.4 | 10 9.2
3-Wk Treatment 14 100 1.6 2 5.2 26 11.2 10.7 2.8
1 ‘
5-Wk Treatment 16 100 0.1 3 0 ‘ 43 l 0.11 | O =
R e . || S| E—— _ . B
10-Day Recovery | 4 l 100 0.1 — = 8 ’ 0 ‘ &= ‘ —
20-Day Recovery } 4 100 0.9 — — 3 0 — | —
30-Day Recovery ‘ 4 | 100 2.3 2 | 9.8 8 10.9 9.7 9.2
42-Day Recovery 3 ‘ 100 79 2 } 15.2 i 6 10.6 9.9 9.3

1 Males were mated with females on day of proestrus; intromission was determined by a sperm

positive vaginal smear.

¢ Ejaculated sperm counts were determined by flushing 0.1 ml saline into the vagina of sperm

positive females.

Sperm motility index was established on the basis of epididymal sperm’s ability to move thro-

ugh a glass capillary tube (one unit in motility index=2.78 mm).

4+ Examined on day 9 of pregnancy.
5 No. of progeny which survived 3 months.

Alal, FLERT TICHRETIEEREH ST 50
£ X iR &hiz Gossypol (K1) &W)H T FE
518.54D 7 = ) —NVETIZ T 7 # v UBEAOEE L R
SEHNONWT, FOBEIR & L T OfEA 2B ER
L, BEFOomAYHleoTHtETs.

ERMHE L UAHIE

FEEREMW) : v 4 AF—FT v bEA100g KEOLO
% F ¥ — )R Y A— (Wilimington, Mass, U.S.A.) f:
I VAL, =IR20°C, 14RFHIFRE, 10MEHIRE CERE L
Fo. MEHE L LIAED 250g DL RIS 07 BERT, M v
MIEIC A AOWEARERF- b © 72 2ERICHERAL
7Es

Gossypol acetic acid (Sigma chemical Co.) & 100
%y ) —VTHEML, 100 {50 I AT A A
WLT, FflE% 100mg/ml &L, BT v Mok 30
mg/kg/H % 1 B 1 [B/FAT I EHEICT,  SEMBERE
B L7 FROBECTEIENAREKOHEZELE LIS
oy bue—EEL Lz, Gossypol acetic acid ##¢h
BRaE: 3 E L 5HME, BXOELGHTHRIONHE,
200 H, 300 H, 42HHICHELCic>EHET v + 2 PEX
X 3R, HT v b ORFAHIc—MERE, ZKRSE

7o, TEAMET v MRS, AFAREK: I X T A4

Lo(9 1) OO Im]l TIEAZIEEL, BRI
FPEELE. BAICETFOED OALEAIRELEY
DEL, FOOLNILWEATYD, T v S BRI
SIBARRR LD LHE LRERERD . BT
OEFREEICE, Ty PORIEIEIT X D EEICE
RILT BHONAET & AL, Lin bOFECICHES
X, EFERKEIZIATAN (9 1) DEEHK
LHETF DIRATE D A IR B & 45° DAPEICSE
T, 0NBICHEFOLA LB IR TKDb L.

Gossypol #5.0HET v b & ZZRUMET v MIIEIR
8HH (RRLIEHOFEEHEIMIRFEOHE L L)
WBHNE LSRR A BE LI Le. BB icfmAE L
S & TFOREx, BiICHE®R3 1A BOFOAE
FEERA.

LB+ L E » ORIE : Gossypol acetic acid H5-Hil.
5 EMIEE 1, P X OMRERT % 6 8 B I OIEEERlIC
Y V&ES5ml FoRML, & A5 ry, LH, FSH
# 2PifhE:d Radioimmunoassay THlEL 7. LH
@ standard 1213 NIH-LH-S 20 %, FSH (2ix NI
AMD-RAT, FSH-RPI #{#f L7=.

= B R

1. ZRRR - ENETR - BTER
RRIIRREE, BEREOL TORIzHsTEH 100
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% Thol. BERETFEIHRER 12.2X108/ml Th
S7zDIZH L, Gossypol #EH T35 #% 3EE T
TI21.6X105/ml LHII3%ICIEF LT/, 5E#EE#%
TF0.1X108/ml L2 b v — A D1IBLLTFIETL
7o ZOEMEEBEKTRION B TV 208, BEK
TH#20H HiZi0.9%108/m]l L= b e — LBED 7 %L
ICETER ULind i, HBEKRTHI0A 2ZET 5 LiEN
FEFHL2.3X108/ml LIEF A RIET 5 ICE o720
6 EE 72> T H7.7X105/m]l T Y HFH5ET ORI [EIE
Ll oie.

—F, BFEHRTE, =2 e —AHEN6.5THS

lzxtl, 3MWEETIHS5.2ETETL, HE5%5ET
F 0oz, Lo LEEHETH30H HiCix 9.8 £TMH
#BL, Fic#b42aHICR15.2L a2 be— L LEfEE
TEE L 7.

2. Gossypol 5D T v + L KRS EMT v
b OFERE, HAEFEK: v he— BT, BEEK
11.4, ¥AEFE10.0THo7zDiz%t L, Gossypol 5
#%3WEMTEAR LT, BTESHEOETIZLA
b bITEREKIL.2, FAEFKI0.TEay be— VL
ol L LEE% S EREEE TS L, 43L
RRIERWZ v M1 EETERE2 0L 03 Ho2
TedRERE L CRAERTHEREO0. 11 227223, 11F0
DERBETHol. L LEEH30H 2B T 5 LFK
13 10.9, HAEFKITLarv b v — AHELAEERE
DIEWETIZEEL T W 7z, BE5#%420 B iz bFREK
10.6, HAEFHKI.9L, av bue— L L HEEAEL LN
b ra®

3. WALFD3 W HBDOATER : Gossypol #5
#% 3 EOHAEFEI0.TTHOIC L b bT, 34 A
&@EﬁﬁﬁﬂZﬁ?%ot.ﬂ&ﬁSﬁﬁ? zm@@
7D 9 B 205 PLASFETS L72AS, R Luvihkails
UWﬁﬂﬁﬁﬂmw%td&#ot.&@ﬁT&wﬁh
2k, Blzarbe—nLELOBIEEL, bHALEE
BEBR2ATRIy e —AHEDET IO

4. Gossypol 52 X B1fi{f 72 b 27 v MEDE
1t : Gossypol #&5.H{[12135.2+0.4ng/ml THo7-F &
bR T w2 ED S EEERICIZ1.1£0.2ng/ml LHE
BIETERLE. L LEBERTH6EEZIES L 4.31
0.43ng/ml & FFEERpIEICEE L.

5. Gossypol #4512 X 31 FSH, LH {EDZAL :
LH % Gossypol #5Hi[1Z1X1185+128pg/ml TH o7z
Lo,  5HEMEHREHITIZ 700+122 pg/ml &K TFHENA
DROLNTD, HHFHCEEREZ ol BloH
54T 6 1213 1000+ 155pg/ml 12 F CE|E OfFEF A
Aotz FSH 358073841+ 136pg/ml, 5L

Ef - LK - B - BE% - % - 8K - Lin (395) 37

Before Treatment

Swhks After Treatment %—t (9)
6 wks After Recovery W (6)

L | 1 1

0 2 4 6
TESTOSTERONE (ng/ml)

Fig. 2 Effect of Gossypol on Testoster-
one levels in Male Rats

NIH-LH-520 (pg/mi)
5(?0 1 0|00 ! 4]00

— 0

Betore Treatmen! b

Swhks Affer Treatment

6 wks After Recovery

| | |
6] 500 1000 1400
NIAMD ~RAT-FSH-RP-1 (ng/m!) Tl

Fig. 3 Effect of Gossypol on Gonadotro-
pin levels in Male Rats

#2597+ 128pg/m], $EHK T 6
ml LRHCEBZ B ok

z =X

BYERRIBEIE & L o FRAME, 1) TR
DPREETHDZ L, 2) FEHBOEZEMEDEE 55 2
L, 3) NaWBERERELRI AW &, 4) M8k, M2

RRlCB oWz &, 5) HnkE, L, TREEx
J:@E‘H’E)ﬁ@al/\ L, REBEHFLLTHITEbNS.
Gossypol 512k 3 ZRZENR 100 % ThozZ LiE 5

M X 2 FEBRTH 2 7 DR 7 Bk TOMERK - HE5shE
LRIFE LI F 2, —, MREDE TR ik
LEALY. HBENORKTHY R L EE5#% 38T
BOWHBRE SN, FRFIOET OEBRGIET L,
RESEIMET v b OEIRRY 6 R 2 L IEZEOK T
Rohizvs. Gossypol % 5HMELES 2 L, JENETF
Bdavbe—VHOT%ETL, BHESHRIZO L
Eolc. WRERTMET v F3LD 5 B 1 PLIcFHHE 2
DL DBRD DI DSELRIIETMEOHIH L 135 2 /25>
W, BHIZRTERELEX 5. Fickbepik+
% L30H Bicix, BARTH, BPEsRIREa 0 b

12X 676+ 130pg/
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o— VX VIRETEH P, ZRSEMET v bOFF
FEua v hr— L DENINZ LD D, Gossypol
e 5P 1L #30 H CHEZ MR RIE L.

Gossypol #5H D v s DAFICHHOFEAENZ  7x
W ETHEICRET S dic, RESEHT v +O
FHER L AR U7 AF 0302 % F Gossypol #5112 &
DWMERE R LRy he— L Z T ol
F P HVE LT AR R AR R B RV B W TR HTE
Eishols, L LIFE @ ORELECHEET 2 LAR
3 B HUWICIET LI2AF D%, Gossypol #5E DT
oy e — AR L THLMCETERIFE,A O
SR LU HIR 2 R s o Teic b b 6
FRERNEDP 22 LI MGHEESE 500
Livsv. ZOFEEICELRHEPLETHS.

Gossypol DIEIHEFFS XU NMIMIER & 5% H
T F A MxFry, LH, FSH #MEL%. Go-
ssypol #5453 H OIEZE O HELICREBTIE T X
rzrFue BRIy be— DR s ICHERIETFLT
Wiz, LH fHIZHRI60% IS T DA &R L2 TF
FhEI ol Gossypol HEMTH 6 WHICITT R
rzFufEl LH ELIFE=2Y b a — VL RED
fEICEE LTz, Z OFEED B Gossypol (HFHLICEEIC
EF L, Leidig #ifaCOF 2 b 27 v v AKX H0if]
T3z Lick D ERHEE IR T 5 2 L AVRR ST,
U LHLER F#— T AR T b OEEIEM 2 Ffc /e
NFEF 2 FRF e RBIZE Y R TF 4 T 74— FR
v 7HEBMIER S Fhae by Eid®E LH 2>
ThHEHWEEDbNS. LA, Gossypol FEBEICTHE
o LH SwsiaicfEfl LK LHIRBERES Z ik
) Leidig e TOF 2 b2 5 v ¥ ARAELIHIT 2
LDEZDOEVBZITI ARGV, SEIOERTIE LH
DIETHEAEIC T Y Fr— N EHERED L 2Tl
BSITH T LiZTERV. FED National Coordin-
ating Group on Male Antifertility Agents @
Gossypol OFERI7RHAE 12 LT, Gossypol #5112
X 0 AR ETNE R O hn v, Eiz, E
Fz2 FAFr VS LH bFCE i S5, ZHRTE,
IERETEPESES L ). FRMICIT20me/day T2
7 A 5 LSRR B bR, £ OH%IT 150~
200mg/H CHHEHR AR TE S LEDbh T 5. L
73 L Gossypol OEHBEFIC oW TS R OFLEDHKE R
LEWT, 4%O X VAR, T7/0bb In Vitro
3B % FiElEfhRe Leidig MIIORIHRER 25 LETH
59, ZOX ) RERABFERERRE shTw 2 BHA
BOBTIROENE bR LI CEDPhD. BERE
ERTHS PTRLEEHRS hTwsd PMHI (DL-6

M R DOBEIE 3K Gossypol oG I : In Vivo Study ATMESREE 26 % 4 %

(N-2-pipecolinomethyl) -5-hydroxy-indane-maleate)
13 Gossypol &[RIERICEAIIEHT S, LH, =X b
vy, FAMRATr UV EEREL, FSH 29 LA
B LVbTWS?®. F72 Lithosperum ruderate
F=F K be U ERIEEM AT S 2 ik DR
P 5 LHESh TV, WIN 18,446 =5 Kk m
EYERETSEFIORFHELMGIT 2 L EbhTn
B, BRI 52 TR

BUWER & LT, RERET v ML 2FERTH DI
OIERDT Dz LI TERNA, Gossypol #&EF v
I RE A ERED S s o

#® =

Gossypol # 7 v MI#h L BHHEDBEIEKE LT
DOBEERFT L. Gossypol [T F RbhrbrafFR
CEBHESETIE, 7R AT e VAKERZIGITSZ &
X VB TFHERZ AR R HRE L. EEh
T3z Lick ViEEEOEEEHA P THoR, K
R EREF R X UHRSIC X RWER XS %I ICHRE
B4 %. Gossypol ZHETIHERICEEIGH I TH
Y, SO AR X o Tk BT mal s b
LTHIFERLTS.

(%3, KFEBIT Harvard Medical School iz v T
Dr. Fawcett 3 X 08 Dr. Villee o¥gE TfTb ).

X B
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Action mechanisms of Gossypol
on rats as male contraceptive
agent : In Vivo study

Hiroshi Hoshiai, Shigeki Uehara, Fumiyasu
Nagaike, Kotaro Momono, Ryoichiro
Mori and Masakuni Suzuki

Department of Obstetrics and Gynecology,
Tohoku University School of Medicine

Y. C. Lin
Vergnia polytechnic Institute
and State University

Gossypol was administered to male rats in an

BE - B - R - BEEF - ZR - S8k - Lin

(397) 39

experiment to assess its efficacy as an oral con-
traceptive for male use. After 3 weeks of Gos-
sypol administration at 30 mg/kg/day the animals
were found to retain fertility, but after 5 we-
eks’ treatment they were infertile. In 30 days
of discontinuation of medication they regained
fertility. During this period of observation the
copulation rate of the animals was 100 %. The
spermatozoon count in the vagina taken after
copulation was 13 %of the pretreatment level
after 3 weeks of treatment and decreased to less
than 1 % after 5 weeks’ treatment. The motility
rate of spermatozoa from the epididymis reduced
to zero after 5 weeks of Gossypol administration.
Serum testosterone of Gossypol-treated rats decr-
eased to approximately 20 % of the control level
after 5 weeks of medication and returned to
the pretreatment level by 6 weeks after the
termination of treatment. Following Gossypol
administration serum LH tended to decline, but
not to a significant extent. Serum FSH unde-
rwent no noticeable changes.

Gossypol was found to depress the testoste-
rone-synthesizing capacity of Leydig cells wit-
hout causing a significant suppression of gonado-
tropin production. Gossypol provides a reliable
contraceptive effect by diminishing the count
and motility of spermatozoa without reducing
copulation rate.

(B2« WHFNS64E 6 H29 HARE)
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HEEREE SN 52 KALLIKREIN 81%)
(TKT 100) O¥EWTRICs X3
BRI T

On Kallikrein Preparation (TKT 100)
Effects on Semen in Relation
with Male Sterility

WA RN RS2 R e R 2R A (R H 2 A 30R)
B 2 & & F B p/N
Yoshio KAI Hiroshi IGUCHI

Department of Urology, School of Medicine

Showa University, Fujigaoka Hospital
(Chief. Prof. Yoshio KAI)

BARER (BERFARBEER)

o H e —
Ryuichi YAMADA

Department of Clinical Pathology
(Chief. Prof. Yoshio AOKI)

PFARIEEBEF A9 (Azoospermia 51, oligozoospermia 285, & FIEEIRZ DIICREFIR O & %
Normozoospermia 16§]) 12, Kallikrein ## T 2% TKT 100% 1 H600KU, 1~ 2 # HLL F#E Uik
FTRICEKETHRERI L TROMEERLE L.

1. FRECBEL TR, HoABOERA LR PO,

2. FTUERE, oligozoospermia TiEEHH24.9Xx108/ml 23, JEHEHIC1342.8X108/ml {2, Normozoo-
spermiaT{Z84x10%/ml #5108 X108/ml & 75 D HEDOFENRED bhvic.

aQ

3. HFE®ZRIL, Oligozoospermia Tl%45%7349.9%12, Normozoospermia Tl354.3%%363.7% & |-

ALk

4. FEFEHPEZ Oligozoospermia Tix28fH 8 412, Normozoospermia TIL16f4]H 8 FlicldEds 2
bz,

5. FEFAIER L IEEEFRIT Oligozoospermia (XBHEIC X Y WiCHE(L L7zAS, Normozoospermia T
FeEShi.

6. IEIEREREHENZ 6 BT, 9B 24k Oligozoospermia Tho7c.

7. BWERZ THICH NI, £REREBERTH Y, EERLORArOk.

AFHNZ, Oligozoospermia DKL T, R LETR L LS ¥, Normozoospermia DF (T
HLTE, LV —EOMMCX Y ZRBPEHLSE/LILOLEXD.
(Jap. J. Fert. Ster., 26(4), 398-407, 1981)
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#*

BEHERIEAE 6T 5 1RIREIC I, Gonadotropin B
% Androgen HHIZ 3 & T 5 HNE VP, £ Vi
tamin FREE, REERHTERS EMAIC ATP JA &% Wi
FURIRH o R 72 &, fek X D Fix OIRERE 2 Ao
n, ZhzEh, HEREOWMCRTRED EA, RE
BROUE R EICHIBEOHRELT TS,

WEHZ BT DREESNRICB N T, &AEVRER
i & L7cTRRET 2 THIRBT R OBEZ I A>T 5
5, TR OFT IR S Tn v,

Z - G4 [ENE, 19734E, Stiittgen??® Kallikrein #
Kz ZRFEOEFAICHW TRTROBMDE A bk
W9 BER L TR, Schill et al? (1974), )15
(1976), SFE& 5% (1976), Sato et al® (1979) & DAt
%L OWERLH LI, RRFNOIILEE T3 5 RFED
TIHEMEDSRIBE bR TWB T, REEZFX THELE
SEFNCR L TARFOBRE 21T, BRI ROEE & 7
THIZDT, FORKIEICHONWTIHRR, FFoBmFEiTo
THTzV.

TKT 100 Otk

1gEthh Y ¥ ) ¥ F—+ 100KU 28HFL, 74 LA
a— FESNIFREETH B

Z OIRIMEE, MBIARS & OBHIMLE ( R
L, ZH O ORMIE LR S8, DO & 5D
5. (72, EAEy NIRRT 2EMERT, BEEDO
TOE, RE L TIRA ONE B X O BB O TTENE
HHNB.

Ehiz, RBRENRBRTE MET OESIEOTEDN »
LHohs.

Z O Phx, ERNTHM Sharew, Abhik

1A% 52
PO 3

WA FIA S S IR s IR AR D RS oK & I FIS54E 4
HXV9AZICZS LI BEOL LG L Lic (Table
1-1, 1-2, ).

Z DML, Azoospermia 544, Oligozoospermia
284, Normozoospermia 164 T 5. IEHETEHOH
EEW0, BTFREIERTL, EERSAEER,
REFRSCREHEORD OIS bORDLOTRLTH
ST, &LEFKEDLDZ, bR L.

FERAIT, 2510 DASEE TTH O, 30FMNATFED
FERBIEAT0% 5 EHTHY, L2 TZOFHFRmIT
32F LMD,

- = R |

(399) 41

FIAEB L YV RFREO WD D S RERIEIT 141 7 A
NHIMEI T HIZBIA TSR, £LIF64EETT,
F OIS MEL I o7z,

2], BEOMEFETOTRY, IMEBTESKL
EHTHS.

BEELGL USRS M

1 H 600KU #%4y3 THeH- Lz, BEHMT1 B4
MHETHALVETERS. L2 T, BRER
1804£18,000KU 7> 512608£126,000KU L7t 5.

A B PR

BREREOMEZ, O LWEALHHOT, 1w
L 27 AITITY, & BICRRR BRI Z T o7, Kl
B, Ao EEWYC, AFETHEY +
— VICHR Y F#EREE{To7c (Table 1).

WMAEEEG, BRE, FTRE RBREDER, EH)
%, R, BRETFREETHS.

SENE, HPOPERLERELHE LEBDbIEN, B
WicFOMBORIEE, ZOE EiMELE. Zhbk, %
L F R, Azoospermia, Oligozoospermia (Hypospermia
FE®T, FETUREE 60X 108/ml KiFO LD EFTT—
}£L72), Normozoospermia CRFTIEEE 60X 10%/ml LA
Fobo) iehid TREE- L.

1. HikE

1) Azoospermia

5t 1 41z Aspermia Th572%, THEERIOFLE
WEIT4.2m], BEHORFRKEIT4. Im]l L), BEA
EEHEZ R TR,

2) Oligozoospermia

28, EEREOTHLH AL OITHB Y, B
Lizb oz 96, BDinboik2fltinolk.

JREERT O, FHE2.9ml, R OMEIES.3ml &5
e

3) Normozoospermia

166105, HWELLLD8H, WELLLD TH,
TE1FIL fno7edd, %O LG IRERE 2.6ml, A
WL fE2.8ml L 5.

0. FETHREE

1) Azoospermia

2) Oligozoospermia

28fH, FETUREED EH-& Hlo b o206, HicEA L
b0 8#Lins (Fig. 1).

FRTOEHEE, BERTH24.9X105/ml, TREHE
42.8%108/ml &7zo7z.

3) Normozoospermia
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(X 10%/m1)
150
100 -
50 -
before after 1~ 2 months after 3~4 months
Fig. 1 Change of sperm count
—oligozoospermia—
(X 10°ml)
150
100 -
50 -
i il 1 1 o
before after 1~2 months after 3~4 months

Fig. 2 Change of sperm count
—normozoospermia—

166 TR DR % 72 b D126, LA THIL
Teb DAl Y, JREERIEOFEET 84X 10%/ml,

BHEAREE I+ % KALLIKREIN % (TKT 100) o ik &

ARIE&a 26 % 4 5

(%)

70

60

30 -

20 -

1 1
before after 1~ 2 months

|
after 3—4 months

Fig. 3 Percent change of total sperm
motility
—oligozoospermia—

#T13108.6 X108/ml L/z>7c (Fig. 2).

. FFERhR

1) Azoospermia 0

2) Oligozoospermia

TR E » LEBRO LA A7 0184, KT & A
7LD 74, BB lDim b D 34 &7 B (Fig. 3).

TR O TFIGEIT45%, TEHREDEH1T49.9% L a2
75

3) Normozoospermia

TRIEATS0% LA T @ b D104, 60%LLED & D 6 fil & 75
D, E¥RETRED L0 Th, EHROR LWL
2B, BRYVEERLTHS.

TRIRRT DOIEIIMEIE54.3%, TR DIFEHEIL63.7% &
%55, TREERTL D LEBHEO_EFE A b D126,
HEHZILLDOTAFILEOTHS (Fig. 4).

V. $57 OMERhE

1) Azoospermia (—)

2) Oligozoospermia

W oEmEE, W%, OORE, BEBO321aT



MRF1 56 4 10 H 1 A

(%)
90

80 -

60 -

50 -

40 -

30

10 -

1 1
before after 1~ 2months

1
after 3~4 months

Fig. 4 Percent change of total sperm
motility
—normozoospermia—

TEDELE AT HI.

2BIEGI, TRERATLIER L 0N, BRBLRIULE
REBEHERLb DI TH], FERED»LR0MEE LB
L7t 26THBHN, BELESKLDRALNLD
e

WICTRIRET, ORBBTE 572 b ONERIC R LD
26, BIEASFEILCE D ICRRBEBOEEES24 D5
Fl, ZLTBE L oTLESRLDL 24 % b h
7E.

E7e, BARRRIZOILOBFER L2 b D 24,
RORFRE L 0T b D 4], EFEBEDRIC BB
Lo AB Lot Lo T, LA LIHDOEEMED
W EE Rz ok, 28610 841, BEfLL72b D 44, R
BI6HI] (7721, HERPOBERO THEET) Lins.

3) Normozoospermia

TR, ERLEHEELZL06H05 L, FL L
ITIEREE ST b D 4§, RRRBE L 272 b D 2 4,
BlBL o/ b D, L LArbhiaholk.

RIZRRVIBBREZLZTHOY L, EREn2L0
6%, RELIFT, BEBLESOLDIZO0THOT.

B HA -

11 (403) 45

i, BRBESLLDI3HHY, Z03LEDR
WHOHB L], OBBLAEOLbD 24T, HERLA
Db DX ok,

L7e3oT, EHOmEOR LI DR, 1664
8, NE6HF (2L, ERIPLERED 4HEE1s),
MEEMEOBE L b DT 2L 5.

V. #E®R

1) Azoospermia FHiARE

2) Oligozoospermia

TRRIC L Y R OWES NS D106, E 14,
WHI L7 b D166, FFE»Diae  THERED
D2y, TOWIFMEL, THRHRIHE21.9%, TRHE
fE26.6% & 72 D, INEE% D5 BSHFTGERITH 2> THEIN
BRER L 0Tz

3) Normozoospermia

165EFIT, TARRRTOFIFMEE 20.3 %, HHHZOMHIT
18.9% L7y, ENGHTHS. TONRE, HHED
BESHELD P, WESLENLDTHTHS.

VI ZEBRRS TR

1) Azoospermia FHliffE

2) Oligozoospermia

TRERRIIE X D BB T3 b { i ole b i, 28%1
ch10f, HizHEh Lz b D166, BIERE2H LY,
Z DL, TBHERHIT25%, TREHBT27.6% LY,
IR LTt DR, ATERFERIC DM /5% & 7
DI,

3) Normozoospermia

1664, ESNZZLO 84, RE3H, HMLid
D5FIEI Y, FOEHMETIRHERIHEA26%, TRPEHMHE
0322% L 707z,

MHERERHIZ DT

Mik—i%, ERE, THE, EHE SES LT %
WZDOWTRRNTHT.

1. RBC, WBC, Ht, Hb

RMMEREL, ~~ b7V v ME, fEFERICEL TE,
AMER T R THREFFTHOE TH T, FEEIHIZRIT
BEENE, EoK B ohizholk.

¥, HIMEREICBIL T, EH] 3 2% 3,400, JEF 4
A311,200, FEHFI36%5 2,900 & EERHIET Tl Y HEE TR
LTWWedd, BYMRE ORISR, EFEL no7z. AHH#E
X BT Wb DEEbRLS.

I. GOT, GPT, ALP

GOT, GPT fEAIRRT, BED EHERL TV
DN 3~ ABlR BT, BIEBOMEIZIER L x>TWn
5. TREREFISS DI, GPT EAERA5L DTz,
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TNAHYRRT 7 Z—EEICERHCE LT A g hD
7z FFREICR JIETREBE A LRV

M. Urea-N

AYFEFITRTIEREE R L, AFEER®RICE T 535
Bl BZOEII A Lol Lo T, EilhE
Bz BIERCARZL T R WD @ LEDbR
B

IV. LDH, Acid-P, PAP

BR BEME R Lz b o, SEFEFERBEND
fEcHol.

V. Na, Cl, K

THOBMAEICHLTY, ARREIZI2EBTES
7L BohT, TRTEEfHMECETHOT.

VI. LH, FSH, Testosterone

BEHBEAEVEL WD T, SRR B E
fFoTwWinv.

Azoospermia D¥EMIZ, LH, FSH 3%/ EfE%E =
L7zb ORRSNLSME, EEACEREEZRL TN
s

* 7z, Oligozoospermia ® 4 iz, T1{fA3280ng/dl
R LTS, fOEFNT TS TIER RPN ORAE T
Ho7-.

Bl F B

AHIEGIC L Y, A LPORFEROERE Bic
Lok, AYERITR 7 REFI14.3% T, FONERIEE B
B 34T, MRIKIOA 2L 2 MBI RBEL, HIRE
BERIEZ F20 A BRic A2 b 0p 14, 2 ARICIFEED
RFREHIZLONLH, FTFLEHEEL b O A1
fl, SfiA#) 2 EMBRICE LI bOR1ETH 5.

AL, WTER LB S OT, BB E T
REEEE L, BELTWS. LEAAHBRLDOEE
HEThHoT.

IR AR ThIE 5]

A9FEFIH, 6 FIDSEIRICHE) L 7e.

LaL, 6 44T Normozoospermia DAERF]>
LTHOEDT, YARORMELE LEL S, wWFhbsE
SrREIEIT RTE R, ARRHEEC XY RHRPT R OBGE
BleEh, TORBREZHLIERTHZOT, RE Y HH
OFE L EbRIE RS E. o 2 #]iX, Oligozoosp-
ermia OEFID SIEIRICKZILIZL D TH .

2~ 3, JEFIE RIS T 2.

I. fER9, 335% &thE

® #: IHFnS54E4 H22H

BE A B - 8L, MITHE TRAE. HR%E +T

BYERIERE 25+ %5 KALLINREIN #%] (TKT 100) oAt R

HRESE 26 % 4 %

mE. MER L. FHizL

g M B fFRREE L. FEEE

i S BE - EFS34E 6 AHENE. DURAE.

H o JE: HE170cm, {kH 66kg, FFRIERLF. &
M4 L. WREFHRFTET RIS+ TER.

KT R, « FEIERS . Om], IR 1.6X108/ml, HEH)
H48%, JEBHWETETE, WIHES %, FERFET3R30%.

% : AHKI600KU % 1 4 F iR ORGHERT 7T,
FERT Am], FETIREE 26 X108/ml, EBH80%, EH)
PGS, HHR12%, R FHEI4% LD, Snicl
B AP X D, F5IEES . dml, FEFIREE61 X 105/ml,
0%, EBIWEETE, WHHE20%, B T%12%
L), EERLI.

BUWER 27 i, Mk—ik, AE¥EMRELD
ICEH Th 5.

0. JEFIL, 275, SthE

2 EFSSESH 1A

BE F B : 23i%0F, HTIRRICHEE LIcss2 R OfF
B0l

&M B SFRRHIEA L. SRR

A5 WS JE  EFN534E 3 A M. DURAAE.

TR - B 4.4ml, FETIREE 10X 106/ml, FEH)
HR49%, TEIIELRRIR, ATEHE18%, FEWKE T 9 %.

“ALAEMPT AL : Vakuoledegeneration der Samen-
zellen. (Hypospermatogenese)

JRH17KS 1215.2mg/day, 170HCS (¥8.1mg/day T
Hoic.

B AKHRE1 P A%, 20A%, A WAKD
KGR R, BRRE2ZhEh 5.0, 5.2, 3.0ml, ¥F
PeEE12, 14, 10.8x108/ml, MEBHSR6E8, 52, 85%, IEE)
MEFRTE, oR0kRE, I5%, WEEKIS, 51, 10, JCIERKT
19, 15, 5% &/ VIEHRL .

BTEE£ < nvs, EER, SihtksgesEsh, 4
TERDFBEIEF DV otz itk s b L Bbh
bR

m. JERI36. 295%. =thH

¥ 2 :WEFS5EIHSH

BE & Bl

KM B i L. EEEE

A WS BE : WAFNSLAE 4 AR, PURAAT.

Bl E: HE 168cm, {KE65kg. HIINMERAF TR
IR E RO v, WRERRETETR b+~ Tk

e

FETETT R, RS 5.0ml, R IREE 60X 108/m], EH)
R78%, MWIECRRE, ATEER20%, FEWRTHR12%
b 3 &K 600KU/day #E5#OK 1 B bW
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128 2 71 B # ORSIRET AL, FiEE4.0, 6.2ml, KR
80, 100.2x108/ml, YEBHERT70, 45%, HEEMEIETR, I&
%, #IWELS, 23%, FEERFTRILS, 35%L D IERL
.

1Mj% Testosterone fEi% 365ng/dl, LH % 9.3mU/
ml, FSH 11.1mU/ml Th v, mik—i%, £Ekfdkic
EHEIED bhinpol.

FEFNX, 44E5 W HORETH DI, FAHEET
R L2 WO EE, Y, =& % Normozoospe-
rmia TH2TDH, HTOEEBHEIHESHh, SHIT,
XY —BORTFEOEME BTl OERTHE LED
hn, BRODBZLZIATHS.

Z &

TIEE A TNEESNRE ZB T 2RFCITELR b
@ﬁ@é.%@§<m%?,§#E%Aﬂé§$L%E
FZ L BERERDIC b RIS 3 L[0T, OEMEE
ThEIRPPAENT, 20 LWRBRORENEE S
Zt+5.

2 L THikBEZ PO L LI ERERE 2 Z T2
Wi E Y, REFESTIRTHIN, HEETHAL
TRIEERITh LTI W 5 D010 100 %H%h 75 KA
1%, RERHEhTHAEN

LE, BHERMEICRTS Schill 50%<
DF LIz L ves1 ) Kallikrein MFOBF LM ICHEE

LCREOHMEEZHFT5 TKT 100% v T % QKRS
BEriat L.

AENT 1gERIC, H VY FF—+¥ 100KU 2EH
ZOEME, 1) EBED » 2B TOEFRERELT
5. 2) EEMED BV R RTEED ROV LT 5.
3) WEpEES LR SES. 4) Bt dEse s,
5 HEFONRHEEESES. 6) HEHBE~OBTOR
EMENEIEIETHY, BTERCHIMERT 7
¥ =vEEHTAER®S Y, ZhidktEoMk
BICBWTHTFRTE~EET 2 OICEE AR+ R
TLEhTW3. ZDzZ it Kininogen DEETICE
7% Acrosin O, FEHNOKEFLTHHIZH]
MU CZIR O ORFT L IFFOEME RES TS L
R LTS,

EIARFNL, TBRESNLVE VAL LTHEIRS X OEM

B OFLRIEAIC X 0 RIAIRBEE ORLRk D ek E
WESHLZEPRHEZ LINTRY®, I bIT,
TEx OEIERBOFTRL Y, RUMEEIEESE, @
HEHNE¥ 5 - kit Spermatogenesis 23 L THZ
I boLBbh s e BELOEIBRTNS

ZO#HERIZB LTI, Schill 51031 H&300KU

.o - um

(405) 47

DEE XY L 600KU #5505 ANk FaE DRz & 7=
Lk~ Sato H313200KU, 400KU, 600KU %5 L
T, 400KU L600KU FhHpl ixnwFhbHZh Tholk
2, EbbOBEENPRWMEE SICHRFERIER B
ek, —F53E)1 5% Kallikrein D& FE 2 550E

Tz THFEBSREBEL, TORE0.01~0.1KU/
ml DRFIT13~29% DIEBEIROBI & il LHE L TV
%.

L DOREESE L LT, 4 14t 1 H600KU
*E GRS, 474 400KU % % \WI800KU, &5
IZIMA & P& bIT2o T, & DERERFIR Ok
Bt ffoTHInEE>TNWS.

FORER, iR 2 L T3 Azoospermia A3¥:Hg
T4.2ml 7»5H4.1ml 12, Oligozoospermia (%2.9ml 7>
©3.3ml 2, Normozoospermia TiX 2.6ml 72252.8
ml &, ZLOHEREZ LN, FRCHEEOEIIT A
bR ore.

Lo LR FIBEEICBI LT, 272 ) OBZIMENED b
iz, 3, Oligozoospermia TiX28HEHIH204] 71.4
UITFE TR OIS D Y, FOFHE 21.8X108/ml 7>
$552.4x108/ml &, 2.4fE08ME o7z,

5, FIEH%19E Gonadotropin KEBEFHEIC
kv 37%, EE 5% Gonadotropin, ATP HiAl,
Carnaculin OBFHEIEIC EV22.2% W) EFE HiT
Tw5. L L5 L3 Kallikrein A0 O#eS
X, depot KIDHEK LRI HANERDEEIARETH
D LBRTNWAS.

Wiz, 60x108/ml PLEDOKETIREE # F LIEWE T
MEEOEFD 9 B, T HESIRCEINME, AHROER
P EBREERT LIIGERICOWT, FETE DM
Wi E A% L, TRFERTOFEEEIZ84X105/m]l TH Y,
FERE D Z13108.6X108/ml L 7n%.

IREEESREO b ORIZEMICONWTHB L, &5
I iR B BB, DFHEX 85.2X10%/m] 2 &
121.2X108/ml & EHRBEML feolz. 2D 5 H 4FIH
EHIE CIRICRIIL TV B L) Z Lik, RV EE
DHFELEIRETHA .

L L, ZhizK LT Azoospermia TiEZ DEEH]
DERNT, EROHE LR FEEICERNTh o
LA LEELOOBE LD S L DT, ERHTETHE
BT L0ERHEELY, ZORKIREE THiE:
LOTREVITIRETHAILERD.

WICEFEBRICOWTRET LTH5 L, Oligozo-
ospermia TIXEE45% THOTb DB, JREEHE TIES50
%EED,_ﬂkﬁﬁﬁmiﬁbtwmmﬁkﬁofk
% L38% 7 556.9% L EH LA LB,




48 (406) EMAFEEIZ+ 5 KALLIKREIN ##A] (TKT 100) offigfiRics & BRESEE 26 % 4 5

%7, Normozoospermia Tix, % DEHMHETIAER]
W54% T, IBFHIZ63.7% & B, ER LCI2EF O
B Tl1E48%H 5H64.8% L 78 5.

Zo X 9 icfubkic, Kallikrein SHI2ETF 0 #EH %
1R S & 5 D, 7 OFEFEF T BRERH O HBE N3,
Moriwaki 510, Kallikrein OFEFRIVCEHLTE
KL, BEWEOWCEET 3 X 0 IELIE» b OKE
ORI E TLES € T v BATREMED D 5 LB, el
591, Kallikrein 23k © b RIRRICH T OIE O ZiHE
MicB x5 2 Ty, B 2 1F fructose D HIN
RIS ERY, EMBAONRBERESETHDS D
D LHET S LB, E7—F, Schill L, AFE
BROIMLHE & BRE OFBREEZ X = BFEREL, TOHW
REZRIB L ORTFOEBMEY E L, SO TER—4E
BRI T 52 LIk Y Kallikrein ZASWRIC
FE borbaianEHRmL TN S.

ZLTEE, #EMEOTH 2 W HBTHRET OES)
PR BEEIN TS Lk, ARRHI O F B % i3
LTW5.

WEhICE &, FEDETOEBEROM EICKIETH
R, BRSO TABDoNES LD THOI.

i, KrOEHOERE S &2 A5 L, Oligozoospr-
mia TE26HIF 8 FIAMEL, ZHICER OERS &
BoOTWTHEED S L53.6%BHESNIZ LTk
%75, Normozoospermia Tix, 16§H 12475 % & 71
D, REIVEFDOLOILHTIMEDOERI VK THD
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WIZFRICOWTHATHS L, Oligozoospermia
IR O N2L.9% ThH 27, hFE, WS
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LT, TABEHTERNE ) cBbhs.

¥, ZOZ ERFEERTFEICEL CTORERO Z LA
EZ2% 97T, Oligozoospermia TiX, #HEROBPE L
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gEShTWns.
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CREERBEOHN LENH2DFTH AN, £hTH
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MIZWAERETHAS L, & Kallikrein $UFIFE, +
FICEDOHMENTL L TRNSWREEO D 2HEHITH D
EERLD.
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BRI REBE 494 (Azoospermia 5 4], Oligozo-
ospermia 28 ffll, FFTEBERZ OfICKETR O H 3
Normozoospermia 16#]) 2, Kallikrein 8&|TH %
TKT 100% 1 H600KU, 1~2 LU EEEL, KD
mRIELN.

1. FEREICBIL T, HICEBEOERZ A bNLD D
7

2. FETIsEEZ, Oligozoospermia TiEEH 24.9%
105/ml 2%, JEMEZITIT42.8%X108/ml & 72V, Normo-
zoospermia Tl384X108/ml 2>#108.6X108/ml &7z Y
FWe LR/ E R

3. KFE®I®R 12, Oligozoospermia T i 45 %7°
49.9%1!2, Normozoospermia Ti¥54.3 %7363.7 % &
ogEEs N,
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12, Normozoospermia T(X16f4h 8 FlIICBEL 4 B
1Es

5. FET&TR LR T$1X Oligozoospermia (%
TRPRIZ X vz B L L7225, Normozoospermia TIILL
#INT.

6. MHIRRZIFNZ 6 FIT, 9B 24k Oligozoosp-
ermia, 7% Y |¥ Normozoospermia T&h27z.

7. BWERE 7HlicHbh, £<3HESRRERTH
OEPFITIFEETEfAEL, EER VORI HETDH
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8. EEFIRICBIT S MIK—ik, ALFHRE DA
134872 {, LH, FSH, Testosterone DfELIEE A
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9. A&%NE, Oligozoospermia MDHFE [T 5 T
IBEE L YEEIR 2 I & ¥, Normozoospermia DT}
LT Y —Fomc &k v ZHhELmEESEHFZLO
LEET BN Azoospermia (2% L TSNS, +
_CETH O

Aim X OBEE I HE84E H AT FEER MG MEIc s
WTHEELE.
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On Kallikrein preparation (TKT 100)
effects on semen in relation
with male sterility

Yoshio Kai and Hiroshi Iguchi

Department of Urology, School of Medicine
Showa University, Fujigaoka Hospital
(Chief. Prof. Yoshio Kai)

Ryuichi Yamada

Department of Clinical Pathology
(Chief. Prof. Yoshio Aoki)

Forty nine cases of male sterility (5 of azoos-
permia, 28 of oligozoospermia, and 16 who sho-
wed abnormal findings in sperm movement rate
and others in so-called normozoospermia) were
administered with a Kallikrein preparation TKT
100, 600 KU per day, for a period of over a
month or two, and the effects on their semen
were found as follows.

1. No significant difference was caused in
the amount of semen.

2. The sperm concentration changed from
the average 24.9X108/ml to 42.8 X10¢/ml in the
cases of oligozoospermia and from the average
of 84x10%/ml to 108X10%/ml in the cases of
normozoospermia after completion of the treat-
ment, which were significant changes.

3. The sperm movement rate changed from
45 9% to 49.9 % in the cases of oligozoospermia
and from 54.3 % to 63.79% in the ¢ases of normo-
zoospermia.

4. In 8 cases out of 28 of oligozoospermia
and 8 cases out of 16 of normozoospermia was
seen improvement in the sperm movement.

5. In sperm deformity rate and sperm death
rate, the treatment reversely effected while
improvement was seen only in the cases of
normozoospermia.

6. Six cases out of the total cases succeeded
in pregnancy, 2 of whom were of oligozoosper-
mia.

7. Seven cases showed side effects mostly in
the digestive symptom with no particular seri-
ousness,

It is my opinion that this preparation impro-
ves sperm concentration and movement in the
cases of oligozoospermia and improves pregnancy
rate if the amount is increased in the cases of
normozoospermia.

(B&f) « FAFNS64: 6 H 19 H4¥48)
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methylcobalamin D %)%

Effect of Methylcobalamin on Sperm Count and

Sperm Motility in Oligozospermic Cases

AL K 27 B 2 F A I 98 B W O 2

A E — Y I B OER ¥ oHE KBS
Masaichi KIMURA Shiro MITSUKAWA Shotaro MATSUDA
H O E R T & B —

Hiroo ISHIKAWA  Seiichi ORIKASA

Department of Urology
Tohoku University School of Medicine

fiH LH, FSH, testosterone fIE% D Z kT iEH]IC methylcobalamin 5L, #¥E#L 3 7 HES
BORTH, RTESIRE I OREAREE, B8R, PAP, V-Be BEZRI L.

BT total sperm count TR L7z, 73HIHS8HI (79.5 %) THFROHMER D, FEFIORT
$023100 % 108 KA DSFIH 214 (36.0%) A% 100X 108 LLEIZHIANL 7=, H5FHA% 100X 108 PAEICHI L 7%
POTSEFIORBER I ERFA LY bEETH Y, BEHOREREIZHETFECEAERERLE. 5
B DHESR L PAP RIEHH L ik LEEEZ RS P2l V-Bre OFECOEREERD RL2D,
BeHE# TIIRMEICE LAEO LR E b .

FETEBRIITFIF60H] (82.2%) T L. #HERIOMEIFEAI55%HE T b o614 3141 (50.8%)
255% L kicekEE Uiz, Lo LEBISRYGEOHE L B4, W, PAP, V-Biz L ORICEEEZRD A

Dfc. FEYRRSLANZT3FFL7H (23.0%) OEFIICHEE TE 7.

# =

BFRIEIEDRE & 72 2 BRI HIEIC b D729, 1k
WHELEN O DERIZ L D SARE S L iFhidie Hinv.
L Lz b OBERITIEFICHEETRIZHALMICERT
WEWELEL, —HEBROTELTLLERTEH
PRE LIRS O T v B LI EARVWERTH
3. WEFRAEICIEMIL O SRITEICIER T 5 testo-
sterone?, T &AW &% LH?, 8L Sertoli #i
MaZRiE S ¥ %5 FSHYZEEAAALELTH D, BEE
HJiZ b hypogonadotropic JEfITiZ HCG X HMG
PEDRRA LN TWS. L LEEMI O SR X O
RHFITEAVE L DIEHOMICHEBRA RS EARH# 07
B b LB Shihda b,
/5 preleptotene spermatocytes £ T D DNA &

spermatogonia

(Jap. J. Fert. Ster., 26(4), 408-413, 1981)

&P pachytene spermatocytes T? RNA Ajk®
BREBHLMIERTEY, o TFRERT LR
THIERAERTERNWERTHIEEZLNRS. L LE
HEETOLZAZDL D BRI T DT RBRRTRIZHE
MAIRTLFE R

DX ) EHEFELTHL S Vitamin Bie (V-Bie)
BHEA SR TWe. ZHTERA L ESAREEC
V-Bie #5645 L ZMOERL L ILIHKRITR L ER
EL7eL O 5, &K O FBRH~DEE R
&z, V-Biz 28 DNA AR OIS 5 B LIC
BRI THIPMMEL LT, FFNEA Fv BB L
LT DNA ApkicBE+% LEL bR, L LEE
ETNLZAE MIBIFTH DNA, RNA RFEHoHL T
V-Biz PE#ZEELTWS EWIERHIZESATRLT,
HERENALTH b0 LI SHTNWSA10.10, JEif
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BEEICRB 3% V-Bi: OREIMD THEHEADLOLE X
LRI DL IEHE A TW5. ElcRisco
V-Biz: DEH b HEB &1, RNA K@~ DELE R S
M, BFEMRMEER TLZOBEPHED bh T 5.
ZDX 57 V-Bie Tk MiLiEF TiX cyanocobal-
amin (CN-Bi2), hydroxocobalamin (OH-Bi2), 5,6-di-
methyl-benzymidazolyl cobamide coenzyme (DBCC),
methylcobalamin (CHs-Bi2) @ 4 FED3H1 %hTL/\%.
CHs-Biz 13 DBCC & [RIBkIC A fhPN CHiBESRTEEEZ A
HZENEHEND, WLV @EEER VB & LTH
H&EhaXHic/k>T&%. La»L CHsBr OFTH
R TEBSR I T B IERAR R E A L IcliE 3.
AR E 2R T ER IS U TR C R EDRO
BENCOWTHRHN Lz, EAFFRECLIYEDL I
SEBI T BN T AOPEEICFRITE B 2 H1F
SBOPFREIEDIRIRE L FHE T+ 5 L TIFEICHES
BLIATHD. FITHERNDAATA—2—LLTAK
Kl E-nith OFFE, SR, AZIRMERET + 27 7 ¥ —
+ (PAP), V-Be: 2L, BkHIHMAEHE DT
HwET 5.
MRE LV EE

b4 BEFNS44E 8 H X 0 BAFnb54E 7 H £ T 1 F#iC
LR REZDZL T BFARMECH 2 bk LH,
FSH, testosterone fEDIEF KA O ZHETFIERIZBA
72 R TESRIL O _ LS VT CRE OB S ERIT
Bk L. BT BTESRICHT 2R EHETE
TREFNE T3 TH D, D H B CHsBre HEHIH T
YENOREE, HESR, PAP, V-Bu IEEZHIE LIEFNIX
366 T 5. ERIT24ED A0 E TOEY3L 4R TH
e,

CHs-Bie D553 LUREIENK S ORIEE:

CHs-Biz 131 H 1,500pg #3450k &L 3 W B
5L, 37 AEEAB CRIREER L. HikREET
OB S AR L Lz BT E, WHFReE Br
SEBIR GO 7n FERRE & EITHREDIC, 4°C,
1,500 x G T304 ML L TREIE: DBEL 72, IR
HWNK S ERIET 5 £ T—20°C THRFLL.

HE TS0 2 10f%7 R L, Boehlinger-Mannheim #k
BOFxy b FAa—R/Th7 b=2EHW, %5
ERIR S EERIERRIC X D JIE Uiz, FESRITRUE & S0fE7 IR
L, A7 L— A% A 7170-308 % Fv BHER RN I
X 57 L— LFEFENRETHEE Lz, PAP ORIEIEF
Sl Acid Phospha K-Test ¥ v & vz,
%10, 000F7 R UIREEE 13 H SE YR BE R ClE L 2.
V-Bre v A4 7 ¥ 3D PHADEBAS® B2 Test ¥

AR« RN« B A\ - HiE

(409) 51
v &V radioassay & THIEL 2.
B &

(1) ¥HT¥o%(k (Fig. 1) : CHs-Br #5ATE 3
B H 5% TRTFERE L 2 ERRTGITH S,
TR FIRE IR RE %2 F Uz total sperm count
(OIF, T8 EmT) TRHL 2 BlickEaors
F¥, 4tz CHs-Bie 3 7 H# 5% ORFRERT.
OFNE CHs-Biz Wik 6 WA L HRELIFE6WAET
DBE TR MR TEIERTH S, 174]023% THE:
RPRESL LT 5. 3 1 HHRER R TORTFHEA (50~

Total

sperm count
® @ ®
. 5047 (535) _(414)
), s X
®
350
300 2 1%
®
250 4
t
o
5
S 200
)
E
a 150 o 1%
.
100
50 4
o] T _—
50 100 150 x 10°

Before treatment Total sperm count

©:Cases of reported conception.
Fig. 1 Total sperm count of oligozospe-

rmic cases before and after 3 mo-
nths administration of CHs-Biz.

100) X108 T % 3 BIDILYRRRIL AN 70 B v 7= D [ XHBREE
V. AT EDRIERT L D b BN U 7R3 5841 0 79.5%
Tholz. FERID 2 0L I $m L 7ERNT 31 D
41.1% Th o7z, FEFEA 100X 108 ik DRERF]E 59 4]
TH 55, CHsBie #5 T hll R L 72 ERI:
214036.0% Th-o7z. Z DX HiT CHsBre (THEFHK
DI L THEE AR E R L.

(2) HrEHROENL (Fig. 2) : #dl < B5a0
YEBNE, fthlc CHs-Biz 3 7 Hi5#% © EHR & 7R
. JEEIRO_LH U EFIR 736605 D82.2% T h o
Te. SRHRARSI BT TE B D 60% Hith IS L T REF I 45
FLTWe. MRS ZHIFF TE D LB X 5N 555%L
RIEGEE U ERNE, #5-H155%K T H 27261431
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Fig. 2 Sperm motility of oligozospermic
cases before and after 3 months
administration of CHs-Bie.

#D50.8% Tdh o7, HT b EEHOEENZ D40 % A
D345 134 (38.2%) H355%LL Ricii#E Liz.

(3) CHs-Biz #E5R1H ORHENRK S DZEL

(3)-A. T L 0% CHe-Bre EFHTRITIED
FFROBIMCER R HRET LD, REBEDLD
HIEFICER THBONEHLMIT S0 3 1 AL
Mg IC 31 % IR O S8E, §igh, PAP, V-Br BRI
Mt L7z, CHs-Bre 3 7 A5 THESEWNRS 23
E L 2 RN B FATRET3 36 Th 5. ikt
S LR TEBIER A% IEH Th ol 12 fEH] 2 IEH % Rp] &
L.

® REEREOENL (Fig. 3) : IHOL2HRIEREX
TRF TR T3, TEER L LEFIRNOES TH 5. T
D 204511355 Bl OFET-E 3100 X 108 K DIEF T CHs-
Biz 34 H#5T100X 108 PLEICESIM L 72iERITH 5.
MAED1661Z CHs-Bie OFHICH 23hvb b3 FFH
AR L LTL00X 108 A DIEF] T 5. A, MEEOR
RO, BEEHET CHeBe 31 AHLEE
DREETT.

S BB 0> BB 13 196 + 18mg/d] (Mean+SE) TH
Sz, TRETE CIEEN OSBRI T EHT A M
S By, KR TAERSIE O o IR T3 352+ 32mg/dl
LEE O LR 2O 2 (1, before, (p<
0.05)). LA LiAHAEZ B0 I TE273+24mg/

TREIEOB T, BPESHRIZHT S methylcobaltmin o%HE: EARIELFE 26 % 4 5

400
3
N
\%‘ 300
%)
s
S 200 T
= 1 Oligozospermic]|
g Improved
S 100 Normal
=
-
(No.cases) (12) (20) (16)

Group I and Grouplll, Before, P<0.05

Fig. 3 Effects of CHs-Biz on total sperm
count and fructose in seminal pl-

asma.
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Fig. 4 Effects of CHs-Biz on total sperm
count and zinc in seminal plasma.

dl ¢8I EREZRLEN, TR L AEETED
BALEA 0T, CHe-Bie #5158 O FEFRE I A, A
b EREAE R LEDHE L OBEEEER O 2
7. #>T CHs-Biz OT5EHM S5 EMICHL
T, HEEREEREO LR HE TH SERN TEBRE
BTy, HERAEREE C b M Tl E I R
PHIETE S Z L ARR S

©® HEHEEOE (Fig. 4) : xHRFIOMHEHTEREE
198+26pg/ml Th D, HBHEHEE D 2 THOHIEE
198+35pug/ml Th-ofe. L LIREEIREZRD L2
PR CIE159+ 19ug/ml LETF LTV, HEZEE
Fwipode. MR, ML L CHeBe HEIZX VI
NI ERRE B (LR RO 2T,

© PAP 0% (Fig. 5) : xtEflo PAP &
JEi3435+44U/ml T b Y, REEIREZEY 2 DO
12428 +50U/ml Toh o7z, L LIEE T 36046
Uml LEFLTWEPEREEZRD P2/ T,
ME L 1, CHa-Biz WARIC X VKEHERN PAP REEICE L
DL,

@ V-Be EEOE (Fig. 6) : xBHO V-Bre
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(No.cases)  (12) (20) (16)

Fig. 5 Effects of CHs-B2 on total sperm
count and prostatic acid phosphat-
ase (PAP) in seminal plasma.

S
T
N
& 300
9
% TSE
O 200
s I 2 .
m V/Oligozospermic| POligozospermic|
v UNot improved
€ Normal v Improved v p
g 1004 a TotalSperchunl
S 2 (<100) = (>100) ; (<100) ~(<100)
= rrrs
am
(No.cases) (12) (20) (16)

Group 1, Before and After, P¢0.001;Group Iil, Before and After, P¢0.001

Fig. 6 Effects of CH3-Biz on total sperm
count and vitamin By in seminal
plasma.

BERT2,160+-200pg/ml ThH-o7z. L L OEEOFIE
2,300+360pg/ml, M TIE2,400+280pg/ml LT
BLOHRBFHRIC L 522235380 bhieho7z. CHs-Bre
#hEI2 X ) THET2,920+200pg/ml, MIEET 2,940+340
pg/ml LWTFHRLEERE VW LARICEALTEY (p<
0.01), CHs B ZHHEN~TOBIT LTWDZ LAVR
hiz.

(3)-B. FFEHERL OBMR : CHs-Bue (I FEER
DUEBICERARZR LT LR, EDX ) iER THE
ERLIENERE T2, ZITIE 36 FIORENE
B, @R, PAP: V-Be BEZEERETHT L. L
2 VEBIROWE UTER] & o L b2 7 iEd] & O
TINOHEN ARSI CEBEEERD b2k,

£ =

ZHTEICHTS V-Bre OFEIFER IN2DF E
PR MEFNC AR & 53 5 L B OIEFE(L & IRk
FTRLEELILLWOIREORAR LI T H L LEDR
5. Blair, J. H. 5% (1968) #* V-Bie #5IZX D
TRFT R OFEBICUGE L 25 & i L TLE, V-Bre

AFE - N KR - B - AFTEE

(411) 53

BEIETE O REEKE L TR ShT&k. LAL
Hirwe, R. 51 (1976) {32k FiEfllc OH-Be ##
ELTLREFROBEEZBO PO EBENLREL
LT3, LALZAETOHRETZVTH L CN-Be ®
OH-Bz TREIShTW52, Zhbid4ENT CHs
B KEHBLTERT2:EXLR TV, BRHAO X

5 MHEEREEN 2 A 5 CHs-Bre OZRHFIEICXT S
W E RIRE T 7.

Hirwe, R. 51 (X Englena gracilis & 724
WA TERESEN O V-Bre IBEEZHIE L TV 525,
B L OHBEZ RO TWRW. V-Bie ORIERIIIEE
WS ERA W DT WS, BEDEHE CRIE
CEEHZETS 2L, FERMEDDIWIIEREIZRNTD
ROz 5z L, POoRERFERATRRERELE W
S REMN DIz Lo LEHORH LI EHELNET %
Hv\7z radioassay HEZEMEVEECH Y, BE, EfE
B, HHMgCHRTEIREP AN TEY, LT
FIEHR O V-Bre JIE (X £ T radioassay EBHW S
nTwns.

IR V-Be IRELHETHE OHBERRE D b T
(Fig. 6), EXXIEHEIT2,160+=60pg/dl & MLiFH O
17,19 T ) L e o7, Lavh CHs-Bie 34 H#
B4 O¥ERN V-Be AR EAZ@E» (OIH, I
BE) . EBETHET 36.0 % DEF23100x 108 LL_E i HEn
L, FFEEHERL50.8% DIEF’5%LL EictiET 5 &
WO BREGREPED b, 2 bDOFEE CHs-Bre
PEIZROERTLEERBAFZEL TS Z LR
mEhs.

B DRSHERR 2 D AW S5 231920, ZHETIETIX R
HA+23LEbh Twaw, HBEITL ERSRE O
196+18mg/dl 13 L, BHEIE LR D WO FIE
1 352+32mg/dl EEET B o T FEHENEREEE T
R0 RENARE CREL2 MR T ic ZHFET L
AT5L #£2 bhT W59, Phadke, A. M. &
(197320, 197522) (IHEHIfRME O MG ERSh
5 LHELTWS. CHs-Be 5 3 7 A H ORPERE
OAE, ML S ERT2EmERke. L bETFED
B2 TWAOETHLREREREALTRY, LrbE
FHEFROYFELEH LT L5, CHs-Bie DEEHETE
BRICVER L CREEO S E BES T 3 RREME L EBE
TERW. HROIOREED b2 TIEIC B T 5 R
EOLERAMEFIZ X AHERRD Liclebd, FKile
ROEMEIMET Licled I 6 Tidzwv. Ll
CHs-Biz TZHETHAEDIRIRE AT D ey, BRI ANk
HIEREE D LR OB E R Uz DB TRTEA 100X 108 2L |
THIML TR Y, ZHEARFIDEESEZHTL S TR




54 (412)

TEDZEETRLTWS.

KN OTESMEIRISIAR D & W S 5. fE-> THISE
BRITIEHENR & FIRRIC BT DRI R W EIERR T
»H%5. BT androgen & prolactin 2KV reg-
ulate ENTE YW, WEPTZDOEEY L2 bR
L prolactin IZIZHHBIBREE H S T3, iz
RN OEIIRETFORE, EFICEELRELZRLT
WHEBLEZ LN 5. FENERRE T (Fig. 4) E
W) T198+26pg/m]l THh B WZTHRTIE L OEICAEE
I ol. Zhixififpo LH, FSH, testoste-
rone EVREHIBADIES Tholzled L Bbhd. L
2 URE 7003100 X 108 LAz #5500 U 75 20 72 I O HTE
13159£19pg/ml LRRET LTwic. %7 CHsBre
PHRELCHERRECEMERD AP i b,
CHs-Buz (ZRISZAR O TSR 73 INHEHE (I3 R 2 JUE = F731
W UTCRRER ORRESW L IR L EX RS,

BN OBERIET + 2 7 7 #—+¥ (ACP) bRISZARD
LAWME T W 5D T®, FiSZERIEEREDIRE L 7t
2, L L Székely, J. A. & (1979)30 36545 0
ACP ZJE LT OFER D fertile, infertile AfI
B IEEZZRD PO EBELTWS. HRFIO
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Effect of methylcobalamin on
sperm count and sperm motility
in oligozospermic cases

Masaichi Kimura, Shiro Mitsukawa,
Shotaro Matsuda, Hiroo Ishikawa
and Seiichi Orikasa

Department of Urology, Tohoku
University School of Medicine

We studied the effects of methylcobalamin on
the sperm count, sperm motility and seminal
fluid concentrations of fructose, zinc, prostatic
acid phosphatase (PAP) and vitamin Biz in
oligozospermic cases by comparing the data
obtained before and three months after the
administration. The blood levels of LH, FSH
and testosterone were normal in all cases.

Sperm count, expressed as the total sperm
count, increased in 58 out of the 73 cases, 79.5
9%. Twenty-one cases (36.0 %) with pre-admini-
strative total sperm count below 100 million
increased to more than 100 million. The pre-
administrative concentration of fructose in ca-
ses which the total sperm count had not increased
to more than 100million was significantly higher
than the concentration of normal cases. The
value of fructose showed a tendency to increase
after the administration, which, however, was
not significant compaired to the pre-administra-
tive value. The concentrations of zinc and PAP
before and after the administration showed no
significant difference from the concentration of
normal cases. The pre-administrative value of
vitamin Biz showed no significant difference
from the value of normal cases. However, the
concentration of vitamin Biz increased signifi-
cantly after the administration.

The sperm motility improved in 60 out of 73
cases (82.2%). Thirty-one cases of 61 cases
(58.8 %) with a pre-administrative motility being
less than 55 % improved. However, no signi-
ficant difference was found in seminal fructose,
zinc, PAP and vitamin B2 concentrations bet-
ween the patients with and without improve-
ment of sperm motility. Seventeen of 73 cases
(23.0%) successfully achieved pregnancy.

(Z2f} : WEFIS64E7 A 1 HEHE)
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EFFECTS OF THE INTRAVENTRICULAR INJECTION
OF CATECHOLAMINES ON OVULATION
IN THE RAT

Kahei SATO and Madoka KIMURA
Laboratory of Animal Reproduction, College of Agriculture and
Veterinary Medicine, NIHON University

Abstract: In this study the effect of catecholamines (CAs) and drugs which modify
brain CA levels on ovulation in the rat was examined. Intraventricular injection of
saline had no effect on the induction of ovulation in Nembutal-blocked rats. The in-
jection of dopamine (DA) into the 3rd ventricle induced ovulation in Nembutal-blocked
rats at doses of 1, 10 and 50 g, but the intraventricular injection of 100 xg of DA failed
to induced ovulation. On the other hand, intraventricular norepinephrine (NE), in dosages
of 10, 50 and 100 ug, was effective in inducing ovulation. Particularly, a great effect
was obtained with 100 #g dose of NE. The intraventricular injection of 6-HXDA in dose
of 10 #g was ineffectiveness on ovulation in ether-anesthetized rats, but intraventricular
6-HXDA, in dosages of 25 and 50 zg, inhibited ovulation. a-methyl DOPA (a-MDOPA)
injection into the 3rd ventricle inhibited ovulation in ether anesthetized rats at does of
10, 20, 40 and 80 pg.

The results indicate that dopaminergic and noradrenergic mechanisms are involved
in hypothalamic mechanisms activating the release of pituitary ovulating hormone.

(Jap. J. Fert, Ster., 26(4), 414-418, 1981)

Introduction

Brain catecholamines (CAs) has been pos-
tulated to be neurotransmitter involved in the
control of gonadotropins (Gns) release!s? .
Pharmacological studies have repeatdely
suggested a stimulatory effect of norepine-
pherine (NE) for the release of Gns*®.
Resent histochemical observations have in-
dicated the possibility that dopamine (DA)
in the arcuate nucleus-tuberoinfundibular
DA system (TIDA system) inhibits Gn re-
lease by blocking secretion of LH-releasing
hormone (LH-RH)""®. From findings of in
vivo and in vitro studies, on the other hand,
it has clearly shown that DA has a stimula-
tory effect for LH release in the rat!:1%13,,
Kamberi et al. (1974)'” reported that DA
also stimulated the release of FSH both in
vitro and in vivo. However, Rubinstein and
Sawyer (1973)” observed that DA injected
intraventricularly was ineffective inducing

ovulation in pentbarbital-blocked rats, and
later, Sawyer et al. (1978) reported that
intraventricular infusion of DA in the rabbit
not only failed to stimulate LH release but
it acutually blocked the stimulation of LH
release induced by subsequent NE injection.
In addition to these discrepancies mentioned
above, recent reports have shown the blo-
ckade of ovarian cyclicty and ovulation fol-
lowing denervation of noradrenergic input to
the hypothalamus with 6-hydroxydopamine
(6-HXDA)”.

In view of the role of DA, the present
experiment was designated to check the
relative effectiveness of DA and NE, and
the inhibitory effect of NE receptor blockers,
6-HXDA and a-methyl dopa, inducing ovula-
tion in rats when infused into the 3rd
ventricle. A part of the present results

was reported as an abstract form!?.
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Materials and Methods

Adult female rats of the Wistar strain,
weighting 230-250 g, were used. All rats
were housed either in groups of 10 in large
colony cages or after injections in the 3rd
ventricle, in small cages and kept under a
light (14 hours light and 10 hours darkness)
and temprature controlled room, and fed a
laboratory rat pellet diet (Nihon Clea Co.).
Their vaginal smears were checked daily.

The effect of intraventricular injection of
CAs and drugs that modify brain monoamine
concentrations on the release ovulating
hormone was examined, using as the end-
point the induction of ovulation in the
proestrus or pentobarbital-blocked rats. For
this purpose, the outer wall of a double
cannula (22-gauge) was stereotaxically im-
planted in the 3rd ventricle according to
the De Groot brain atlas. Shortly before the
critical period of LH release proestrus rats
sodium pentobarbital (45 mg/kg body wt,
ip.) was injected. In other experiments rats
were anesthetized with ether. During the
critical period an inner cannula, 27 gauge
stailess steel tubeing connected by the way of
a polyethylene tubeing to a syringe-infusion
pump, was inserted into the 3rd ventricle
through the outer cannula, and 10 ¢l of ap-
propraite solution was delivered in 2 minutes.
Ovulation was checked by the presence of
ova in oviducts the next morning under a
dissecting microscope. Each cannula was
provided with a mandril to prevent its
obstruction. The location of the cannula in
the 3rd ventricle was confirmed when CSEF
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flowed continuosly from the cannula after
removal of the mandril. After surgery the
animals weret returned to their own in-
dividual cage until the next day.

Results

Effects of 3rd ventricular injection of DA
and NE on the induction of ovulation in
the pentobarbital-blocked rat.

Effects of intraventricular injections of
DA and NE on the induction of ovulation
in pentbarbital-blocked rats were presented
in Table-1 and-2. The intraventricular in-
jection of 1xg of DA induced ovulation. In
this group 4 out of 8 rats ovulated in res-
ponse to the injection of DA (Table-1).
When 10 #g DA was injected intraventric-
ulaly, 6 out of 8 rats ovulated. While, the
injection of 50 zg of DA induced ovulation in
only one of 7 rats. The intraventricular
dosage of 100 #g DA failed to induce ovula-
tion in all rats in this group (Table-1).

On the other hand, the intraventricular in-
jection of 100 zg NE was completely effec-
tives in triggering induction of ovulation
(Table-2). Doses of either 10 or 50 pg of
NE induced ovulation partially. Five of 6
rats ovulated when 10 zg of NE was given,
andalso 4 of 6 rats injected with 50 p#g of
NE ovulated (Table-2).

In controls ovulation was not observed in
all rats.

Effects of an intraventricular injection of
6-HXDA on ovulation in the normal cyclic
rat.

6-HXDA has been known to destroy the
nerve terminal of noradrenergic neurones.

Table 1 Effect of intraventricular injection of dopamine on ovulation

in nembutal-blocked rats

Ovulation

No. of ova/Rat

Treatment
No. of animals %
Control (Saline) 0/10* 0 0
DA 1 ng 4/8 50 8.8+1.7%
DA 10 pg 6/8 75 9.2+1.8
DA 50 pg 1/7 14.2 11.0
DA 100 pg 0/8 0 0

*: No. of ovulating rats/No. of injected rats

%4 ; Mean+=SEM.
DA ; Dopamine
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Table 2 Effect of intraventricular injection of norepinephrine on ovulation
in nembutal-blocked rats
i Ovulation
Treatment No. of ova/Rat
No. of animals %
Control (Saline) 0/6%* 0 0
NE 1 pg 1/3 33.3 4.0
NE 10 pg 5/6 5 9.2+1.8%
NE 50 ng 4/6 66.7 10.7£2.4
NE 100 ng T 100 7.8+1.6

*: No. of ovulating rats/No. of injected rats

£ ; MEAN+SEM
NE ; Norepinephrine

Table 3 Effect of 6-hydroxydopamine injection into the 3 rd ventricle

on spontaneous ovulation in the rat

Ovulation
Treatments No. of ova/Rat
No. of animals %
Control (Saline) 8/8%* 100 10.5+1.2%
6-HXDA 10 pg 3/7 42.9 6.3+1.3
6-HXDA 25 ug 2/6 33.3 8.0+1.9
6-HXDA 50 ;g 0/5 0 0

* 5 No. of ovulating rats/No. of injected rats

% ; Mean=SEM
6-HXDA ; Hydroxydopamine

In this experiment, effects of the intra-
ventricular injection of 6-HXDA on sponta-
neous ovulation in rats anesthetized with
ether were examined. The results obtained
were presented in Table-3. The ventricula
injection of 10ug of 6-HXDA was ineffec-
tiveness on ovultion. When 25ug of the
drug was injected, only 2 of 6 rats ovulated.
Of 7 rats injected with 25ug of the drug,
3 rats ovulated and in 2 of 3 rats partial
ovulation occurred of 2 and 5ova. Further,
intraventricular 50 ug 6-HXDA completely
prevented ovulation. Full ovulation was
observed in all control rats.

Effects of a-methyl DOPA intrventricular
injection on spontaneous ovulation in normal

cyclic rats.

Effects of the intraventricular injection of
a-methyl DOPA at doses of 10, 20, 40 and
80 ug on ovulation was examined innormal
cyclic females anesthetized with ether. As
shown in Table-4, when 10ug of this drug
was injected, 4 out of 8 rats ovulated. and

the average number of ova in oviducts of
ovulating rats was 5.1. The intraventricular
injection of 20 ug of the drug caused ovula-
tion in only 2 of 7 rats. The intraventri-
cular dosage of 40 ug of the drug inhibited
partially ovulation. Eighty gg of the drug
blocked completely ovulation. In control
group all instances ovulated fully.

Discussion

The present findings clearly showed that
in the pentobarbital-blocked proestrus rats
intraventricular DA and NE induced ovula-
tion. The present results are in good
agreement with previous reportst’!%!¥.
Schneider and MaCcann (1968)'® have re-
ported that 3rd intraventricular injection of
4ug of DA can elevate plasma LH in
ovariectomized, estrogen, progesterone-prim-
ed rats, and they have observed that a 10
ug does of DA injected intravenously is in-
effective, but a 20 ug of DA elevates plasma
LH. In the present study, lug dose of DA
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Table 4 Effect of intraventricular injection of a-methyl DOPA on spo-

ntaneous ovulation in the rat

Ovulation

Treatments

Control (Saline)

6/6*
a-MDOPA 10 pg 4/8
a-MDOPA 20 pg 2/7
a-MDOPA 40 pg 27
a-MDOPA 80 g 0/7

*; No. of ovulating rats/No. of injected rats

£ ; Mean+SEM
a-MDOPA ; a-methyl DOPA

caused ovulation in pentobarbital-blocked
proestrus rats. Rubinstein and Sawyer
(1970)* observed, by contrary, that 3rd in-
traventricular injections of DA were ineffec-
tive as compared with similar infusions of
epinephrine, inducing ovulation in pentoba-
rbital-blocked proestrus rats. Quijada et al.
(1973/74)™® have failed to confirm the stimu-
latory effect of DA for LH release. At the
present time, although the differences of
the stimulatory effect of DA in these works
cannot be explaned precisely, it may be
depend upon differences in conditions of
animals used or differences preparatory pro-
cedures of CAs. In the present study, 50
and 100 ug of DA clearly inhibited ovulation.
Similar results have been reported by
Vijayan and MaCcann (1977)!® and Sawyer
et al. (1974)?. Perhaps, in the case of these
high doses, there may be a direct suppresive
effect of DA on the pituitary gland. In a
recent report the median eminence incubated
with DA in vitro has been reported to
release LH-RH. At least, from the present
results, it is suported that DA in the central
nervous system has a role in stimulating
mechanisms of ovulating hormone release in
the rat. Further studies are required to
investigate physiological roles of brain DA
in the mechanism of ovulating hormone
release.

Ventricular NE clearly triggered inducing
ovulation in pentobarbital-blocked rats in
the present study. This result is in agre-
ement with previously reported results.
Further, brain NE depletors, 6-OHDA and
a-methyl DOPA, suppresed ovulation in

No. of animals

No. of ova/Rat

100 11.0+1.8%

50 5.0+1.9
28.6 10:5+3.2
28.6 2.0+1.0
0 0

normal cyclic rats anesthetized with ether.
It, therefore, appears that NE synapse is
functional in the hypothalamic mechanism
activating the release of ovulating hormone.

The idea that substances from the CSF
may reach the blood of the primary pituitary
portal plexus and, in this way, may directly
influence the function of the pituitary has
been suggested!®!H" However, this direct
pathway is quystionable at phesiological signi-
ficance, because intraventricular injected LH-
RH was less potent in causing LH release
than intravenous LH-RH'®, Some studies'”?
have suggested that CAs injected into the
3rd ventricle induce ovulation by stimula-
ting LH-RH neurones to release an ovulatory
dose of LH-RH into the hypophysial portal
circulation, but it is difficult to ascertain
precisely the site of action of the substances
following its injection into the 3rd ventricle.
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OXYTOCIN-LIKE MATERIAL IN CEPHALIC VEIN
BLOOD OF DOGS DURING EJACULATION

Toshi WATANABE

Laboratory of Veterinary Physiological Chemistry, College of Agriculture
and Veterinary Medicine, Nihon University, 1866 Kameino,

Fujisawa-shi, Kanagawa Pref. 252, Japan

Abstract: Values for bioassayable oxytocin-like material (Bio-oxytocin) were deter-
mined in adult male dogs before, during and after manually-induced experimental
ejaculation. Levels of Bio-oxytocin in the serum rose from nondetectable amounts prior
to erection to 1.13#+0.30 milliunit-oxytocin equivalents per ml immediately after erection
and peaked to 1.86+0.50 milliunit-oxytocin equivalents during ejaculation. The levels
dropped to undetectable levels 45 minutes after the termination of ejaculation. Injection
of the serum obtained from ejaculating dogs produced similar patterns of in vivo uterine
contraction in female rats as did the synthetic oxytocin injection. It is deduced that
the bioassayable oxytocin appearing in the serum of dogs around erection and ejaculation
might be important with reference to erection or sexual arousal but probably not to

ejaculation itself.

(Jap. J. Fert. Ster., 26(4), 419-422, 1981)

Introduction

Ogawa and colaborators'® have reported

that spontaneous motility of sexual accessory
glands is observable in male rats during the
ether-induced ejaculation.  The author?
suggested previously that the oxytocin-like
material (Bio-oxytocin) assayable in the
serum of male dogs might be related ma-
sculine sexual behaviors. The present study
was designed to investigate the relationship
between Bio-oxytocin levels in the serum
and masculine sexual behaviors, especially
the erection and ejaculation, in conscious
adult male dogs.

Materials and Methods

Animals used were six adult male beagle
dogs, 2 to 5 years old, which had been
reared in the animal hospital of the same
college, and regarded as clinically healthy.
Blood samples for the measurement of Bio-
oxytocin were collected from the cephalic
vein of freely moving dogs by the vacuum

blood sampling tube (Jintan Seiyaku Co.,
Ltd.) during manually-induced ejaculation at
five specific stages. They consisted of 1)
before erection, II) immediately after erec-
tion, III) during ejaculation, IV) 5 minutes
after ejaculation and V) 45 minutes after
ejaculation, respectively.

Blood samples were taken while animals
were in the feeding room (stage I). The
dogs were then led into the experimental
room and laid down on a table. While one
technician cannulated the cephalic vein, the
second technician started to manupulate the
dog’s penis manually. When an erection
had occurred 5-8 ml of blood was withdrawn
(stage II). Manupulation was continued until
ejaculation had occurred. Blood was with-
drawn at the time of ejaculation (stage II),
then 5 minutes (stage IV) and 45 minutes
(stage V) after the ejaculation cimpleted.
For the experiment, daily trials of manual
handling of penis and blood sampling
were necessary for each dog to be accus-
tomed to these procedures for ten days
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or more. The same operators were also re-
quired. The serum isolated from the blood
was concentrated to 20% of original volume
with corbowax 6,000.

For the assay and determination of Bio-
oxytocin levels of the serum, an implanted
pressure transducer in the uterine horn of
urethane anesthetized female rat was applied
(Watanabe & Sakuma, 1976)®. Simultaneo-
usly, an electrohysterogram (EHG) of a por-
tion of the uterine horn was also taken to
validate the uterine-contracting effect. One
ml of the concentrated serum was injected
into the jugular vein of the anesthetized rat
and continuous recording of both the pres-
sure and EHG were monitored after the
injection. Bio-oxytocin values of the serum
were estimated by comparing the standard
response patterns made by the
of a definit amount of synthetic
oxytocin as reported previously®. Control
injections of appropriate amount of saline
or synthetic oxytocin were also made at each
determination.

injection
series

Results

The Bio-oxytocin amounts in the serum
of dogs at five stages of manually-induced
ejaculation are given in Table 1. Bio-
oxytocin was detected in the blood of all
six dogs during manually-induced ejaculation.
The highest level was obtained at the time
of ejaculation in all 6 dogs (1.86+0.50 mil-
liunit (mu)-oxytocin equivalents/ml at stage
IM). Significant amounts were also seen at
the time of erection (1.13£0.30 mu-oxytocin

Oxytocin-like material during ejaculation in dogs

BARESEE 26 % 4 %

equivalents/ml at stage II) and 5 minutes
after the termination of ejaculation (1.49+
0.35 mu-oxytocin equivalents/ml at stage IV).
There was no Bio-oxytocin detectable before
erection (stage I) and 45 minutes after the
ejaculation (stage V).

Both the EHG and the intra-uterine pres-
sure (IUP) response patterns in female rats
with the injection of 3 mu synthetic oxytocin,
the serum or saline are presented in Figs. 1
and 2, respectively. With the saline in-
jection, no IUP occurred and a diphasic spike
train of 10 to 120 microvolts lasting 11 to 35
seconds, with a frequency of 0.7 to 1.6
seconds was seen in EHG. On the other
hand, when the synthetic oxytocin or the
serum was injected, almost the same poly-
phasic patterns, with an increased and
prolonged burst of activity were found.

Discussion

It is documented that the role of oxytocin
in female animals is related to uterine motility
for transport of spermatozoa into the oviduet,
parturition and milk ejection. Ogawa and
co-workers!™® observed in vivo the sponta-
neous motility of sexual accessory organs of
the reproductive tract either in intact, ca-
strated, hormonally altered or sexually
nondifferentiated male rats, when they were
in the condition of ether-induced ejaculation.
In this connection, Watanabe and Sakuma®
suggested, in the previous report, that the
Bio-oxytocin assayable during the course of
ejaculation might relate to the masculine
sexual behaviors: In this paper, the deter-

Table 1 Bio-oxytocin levels measured by the intra-uterine pressure
method, in the blood of cephalic vein of male dogs at
5 stages of manually-induced ejaculation.

Bio-oxytocin (mu/ml serum)

I I

Mean* 0 1.13
Range 0 0.80-1.65
+8.D.* 0.30

m v v

1.86 1.49 0
1.17-2.65 1.08-2.00 0
0.50 0.35

Abbreviations : I, before the start of manual stimulation; II, at the time of erection;
I, during ejaculation; IV, 5 minutes after ejaculation; V, 45 minutes after ejacula-

tion.
* Average of 6 male dogs
*#* Standard deviatfion
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Fig. 2 Rapresentative pattern of in-
tra-uterine pressure (IUP) and
electrohysterogram (EHG) with
the intravenous injection of
saline (before) and the serum
obtained during ejaculation
(stage II).

mination of Bio-oxytocin during the experi-
mentally-induced ejaculation in male dogs
was performed to elucidate its possible role
in the copulatory behavior of male animals.
Bio-oxytocin was undetectable before the
start of manual stimulation of the penis,
however, the level rose at the time of
erection and peaked the midst of ejacula-
tion. It began falling 5 minutes after the
ejaculation and was again undetectable
45 minutes after ejaculation. Bio-oxytocin
designated in this report is a material
appeared in the serum during ejaculation
and assayable by the EHG and inplanted
pressure transducer in the uterine horn of
the female rat. As was reported pre-
viously®®, duration and spike frequency

T. Watanabe
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patterns of EHG after the injection of
serum obtained from animals during ejacula-
tion, milking stage or parturition showed a
striking resemblance to those observed by
the real oxytocin injection. Since a signi-
ficant amount of Bio-oxytocin was seen at
the time of erection, the possibility exists
that its physiological role in sexual behaviors
might be, although speculative, rather
directly concerned with the erection or
sexual arousal but concerned indirectly with
the ejaculation itself.
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PHYSIOLOGY OF FERTILIZATION

Prof. Luigi Mastroianni, Jr.

Department of Obstetrics and Gynecology, University of
Pennsylvania, Philadelphia, Pa, USA.

On release from the ovary, the ovum is ready for the final process of maturation
which occurs during fertilization. Ejaculated spermatozoa have completed the miotic
process, but they must undergo further conditioning before they acquire the capacity to
fertilize. Capacitation of human sperm can occur in vitro within five hours.

Fertilization includes penetration through the cumulus oophorus, corona radiata,
zona pellucida and into the vitellus. The loosely arranged outermost layer of cells, the
cumulus oophorus, can be dispersed with hyaluronidase. The inner layer, the corona
radiata, is densely arranged, and separation occurs under the influence of bicarbonate
ion from oviductal fluid. The zona pellucida can be dissolved with trypsin-like enzymes.
Hyaluronidase and trypsin activity are found in the acrosomal portion of the sperm
head. Before penetrating the zona, spermatozoa become attached to it. After penetra-
tion, normally one spermatozoan attaches to the cell membrane and as penetration
occurs, cortical granules in the periphery of the ovum are released. Thereafter, addi-
tional spermatozoa do not bind to the egg membrane, and further penetration is blocked.
Occasionally more than one spermatozoan penetrates in vitro resulting in polyploidy and
subsequent abnormal development. At least 50% of in vivo fertilized embryos abort,
and hence, one can anticipate a high failure rate following embryo transfer.

After the spermatozoan is in the cytoplasm, the sperm head enlarges to form the
male pronucleus. The chromatin of the ovum condenses into female pronucleus. The
pronuclei join, the pronuclear membrane breaks down, and chromosomes from each
parent intermix. Metaphase of the first mitosis marks a conclusion of the fertilization
process. The two cell stage occurs shortly thereafter. This whole process requires
approximately 12 hours in the rabbit, 12-21 hours in the sheep, 20-24 hours in the cow,
between 26-49 hours in the rhesus monkey and approximately 36 hours in humans.

For nearly a century efforts have been made to fertilize mammalian ovum in vitro.
Cleavage is not a reliable criterion for fertilization, as the unfertilized mammalian ova
often exhibit degenerative changes which resemble cleavage. The presence of chromatin
in each cell does not rule out parthenogenetic cleavage. In a single cell, the presence
of two pronuclei associated with the clearly identifiable sperm products in the cytoplasm
are generally acceptable criteria. Ultimate proof of fertilization is transfer of the in
vitro fertilized specimen to a host reproductive tract for continued development and
delivery of young.

Hamster ova denuded of the zona pellucida, can be penetrated by human sperma-

tozoa. This system has been suggested for evaluation of the ability of the human sperm
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to penetrate, and hence, is another parameter to study the male ejaculate.

For human in vitro fertilization, follicular ova are aspirated at laparoscopy. Recovery
must be timed within a few hours of anticipated ovulation. Endocrine monitoring and
ultrasound have been used for timing of ovum recovery. Transfer into the uterus is
carried out at the eight stage after 48 hours in culture. When the oocyte is aspirated,
some of the granulosa cells are removed with follicular fluid. Hence, the corpus luteum
may not function normally. The pitfalls encountered include inability accurately to
determine the correct time for ovum recovery, failure to recover the oocyte, failure of
in vitro systems to support fertilization process, abnormal fertilization with subsequent
embryo demise, failure of implantation following transfer and a high incidence of
pregnancy wastage even under normal conditions. These and other factors result in
a low success rate. Information gained from carefully done studies will be useful in
our understanding of human reproductive processes, and may provide a reasonable

alternative to the treatment of patients with advanced tubal disease.
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INDUCTION OF OVULATION WITH hMG/hCG ;
THEORETICAL AND CLINICAL ASPECTS

Vaclav INSLER
Division of Obstetrics and Gynecology, Soroka Medical Center and
Faculty of Health Sciences, Ben-Gurion University of the
Negev, Beer-Sheba, Israel

Anovulation is one of the most frequent causes of infertility. Analysis of 4 large
series of infertile populations revealed that ovulation disorders were considered to be
the main pathology in 15%-499% of the couples. It seems that the incidence of ano-
vulation depends on the type of population served, on the facilities of the fertility clinic
and on the scientific interest of its staff.

The introduction of powerful ovulation inducing agents such as gonadotropin-releasing
hormone (GnRH), gonadotropins, clomiphene and ergoline derivatives changed the trea-
tment of anovulatory infertility from a chance-trial and error-proposition into a well
defined therapy with predictable success rate. The rationale of gonadotropin treatment
is to induce ovulation by providing FSH and LH stimulation of the magnitude, timing
and sequence similar to those observed in a spontaneous ovulatory cycle. In order to do
that, detailed knowledge on levels and cyclic fluctuations of FSH, LH, estrogen and
progesterone as well as understanding of the mechanism controlling hormonal changes
occuring during the cycle has to be obtained. This information is now available and
well documented.

Follicular development and ovulation depend upon :

1. The pulsatile release of GnRH

2. The relative amounts of FSH and LH available

3. The number and sequence of appearance of ovarian FSH and LH receptors
4. The relative amounts of estrogen and androgen

5. The amount and time of appearance of ‘‘inhibin-like ** substance

6. The amount and time of appearance of progesterone.

7. The feed-back control between the hypothalamus, pituitary and ovary.

It is obvious that some features of the spontaneous ovulatory cycle would be very
difficult to reproduce in induced cycles. These are at present : 1) Pulsatile gonadotropic
stimulation, 2) Efficient feed back control and 3) Precise intraovarian control leading to
ovulation of the ‘‘dominant’’ follicle only. Indeed, gonadotropin therapy is not and
should not be designed to exactly mimic the hormonal pattern of a spontaneous cycle.
Such a design would be theoretically almost impossible and clinically undesirable, since
most of gonadotropin induced cycles with hormonal levels identical to those observed in
spontaneous ovulation were sterile.

Thus, at present, the aim of gonadotropin therapy is to induce ovulation and pre-

gnancy in all suitable cases while avoiding hyperstimulation and, as far as possible,
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multiple gastation.

There exists only one absolute pre-condition for instituting gonadotropin therapy :
the presence of ovaries capable of response to stimulation. In clinical practise, however,
treatment is withheld or postponed when there is evidence of a space occupying lesion
in the hypothalamic-pituitary area; or in the presence of a pronounced endocrinopathy
(thyroid, adrenals, etc); or when pregnancy is contraindicated ; or, when in addition to
anovulation, other serious fertility disturbances are detected.

Ideally, gonadotropins should be used as substitution therapy in amenorrheic patients
with quiescent ovaries and low levels of gonadotropins. Practically, however, this type
of treatment is also applied as stimulation therapy in women with a variety of cycle
and fertility disturbances who failed to respond to other ovulation inducing therapies.

In order to be effective, gonadotropin therapy must conform to some basic principles :

a) The effective daily dose of hMG must be established
b) Follicular development must be initiated and maintained until at least one
follicle reached the preovulatory stage
c) At a specific moment the FSH/LH ration must be rapidly changed in order
to induce ovulation and corpus luteum formation
d) Accurate estimation of the effective daily dose of hMG and proper timing of
the hCG administration must be ensured by adequate monitoring of therapy.
When properly planned and well executed, gonadotropin therapy may be expected to
produce pregnancy in approximately 809% of suitable patients primarily treated with
this agent. In infertile patients treated with gonadotropins after failure of other ovula
tion inducing therapies, the pregnancy rate is much lower. In recently compiled cumula-
tive series including 5,387 patients, the majority of whom received gonadotropins as a
secondary treatment following failure of other therapy, the conception rate was 37.7%.

The main complications of gonadotropin therapy are: a) ovarian hyperstimulation
syndrome ; b) high multiple pregnancy rate and c) increased abortion rate. Severe
hyperstimulation seems to be rather rare, its incidence being less than 0.5% (as reported
in large series). Multiple pregnancy rare is approximately 29 % the vast majority (78 %)
being twin gestations. The abortion rate is usually reported to be in the range of 20 %.
Interestingly enough, in repeated pregnancies the abortion rate seems to be much. The
course of pregnancy and the post-natal development of children were reported to be compa-
rable to normal population. A number of girls born following induction of ovulation
with gonadotropins reached puberty. Their sexual development is normal.

Considering its benefits as well as its cost, limitations and complications, gonado-

tropin therapy is a most efficient tool in the treatment of anovulatory infertility.
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