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Yamane was graduated from the Faculty of Agricuture, Tohoku Imperial University,
Sapporo, in 1913 and appointed assistant there. = Having been inspired by a treatise,
““Ueber die sogenannten Leporiden” written by H. v. Nathusius (1876), he had a day-
dream to produce such species hybrids as rabbit X hare and goatXsheep. It was not long
before he found himself in the wrong to scheme such experiments without the funda-
mental knowledge on the reproductive physiology. The chance of attending the lecture
on the physiology of rat spermatozoa delivered by Prof. Ishikawa in 1916 have led

Yamane to commence the studies on A. I. of the horse under direction of Prof. Ishi-




kawa. Yamane devised to apply a cow’s bladder as semencollector for the stallion. First
report on the physical and chemical properties of hore semen and physiological relation
between the spermatozoa and the surrounding fluids was published in 1921, then sup-
plementarily the hydrogen ion concentration of horse semen (1928) and the velocity of
horse spermatozoa in a streaming and non-streaming fluid (1932) were determined. Based
upon these results, he prepared a dilutor for horse semen with a composition: 10.00cc
M/10 H;PO4+17.2 cc M/10 NoOH+5.5 g glucose+72.8 cc redistilled water.

In 1928 he attempted a long-distance insemination with horse semen by use of the
above mentioned dilutor and keeping at 2°C.; semen samples were sent by train from
Sapporo to Hakodate, 286 km apart. Inseminations were done at 20 to 24 hours after
collection of semen; out of 25 mares inseminated only two produced foals. This poor
result leads him to test the availability of the carrier-pigeon for the rapidity of semen
shipment. It was found that the best pigeon brought the semen home in two hours bet-
ween two stations, at Niikappu and Sapporo, a direct distance of which being 120 km,
and microcinematographical examinations revealed that there was no perceptible difference
in motility of the spermatozoa before and after the shipment (1931). In parallel with
these experiments he commenced to solve his long-cherished problem of hare-rabbit-hybrids.
He first confirmed that in the rabbit the stimulus of copulation is a necessary antecedence
for ovulation (1925). Upon this finding, he mated doe-rabbits with a vaso-ligatured buck
to induce ovulation, then inseminated with the epidydimal semen of a snow-hare by
diluting with 4.0% glucose solution. Immediately or 1 to 5 hours afterwards, these doe-
rabbits were mated with a fertile male rabbit. Two out of five doe-rabbits treated pro-
duced litters of true rabbits which showed in no respect of the hare (1924; cf. Castle :
Amer. Nat. vol. 59, 1925). His eyes were then turned to the research on the mecha-
nism of fertilization of mammalian eggs because of easiness of collecting rabbit’s eggs by
sterile copulation. His research trip to Europe during 1926-1928 favored him to learn
Prof. Spemann’s technics of microchirurgical operation on amphibian eggs under Prof.
‘O. Mangold at the Kaiser-Wilhelms Institute of Biology, Berlin-Dahlem (1930). On re-
turning to his post, he began A.I. experiments with rabbit’s eggs in wvitro and noticed
that the spermatozoa showed a twofold action consisting in dispersing stick follicular cells
surrounding the egg and activating the second maturation division of it; he deduced
that the causative agent should be an enzyme of tryptic nature (1930). The substance
however was later enunciated to be hyaluronidase by McClean & Rowlands (1942)
following discovery of hyaluronic acid.

In spite of interruption due to the War and in post-war period, Yamane continued
his researches after repatreation from Taiwan and finally postulated a theory that the
proper role of hyaluronidase is its intracellular activity for the meiosis in spermato- and
ovogenesis and its extracellular action as spreading factor is rather of secondary signi-
ficance for fertilization (1956 a, b).

Since 1960 his attention was directed toward the studies on A. I. of the fowl with

the aim of promotiong the poultry industry. Many improvements were done in collection

of semen by use of a bird-holder and semen-receptacle, in insemination by placing the



semen into the uterus and in preparing a yolk-citrate-glucose dilutor by considering the
osmotic shock which are manifested in neck-bending of the spermatozoa (1962, 1963,
1966). Prof. Yamane is a tireless worker in research. Despite of his advanced age, he
is still tackling A. I. of the fowl along the motto, ‘A single insemination weekly or

’

biweekly with regular success.’
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Estrogens (LA Est LBE9) o0 Wi, h £h
5 mg/24hours, 357/24hours ZIEH O FREL, EFEK
TSR, kLT CHEMSWALEY, PRI RV E Bl
SYIMARER, RFABREARST & 7R L.

iii) I LH fEDk

ARE MR I TR L Y, EARLL, mER
» LH % I3 % v/ Radioimmunoassay {ZX2>7T
JIE L, YR LH peak @ pattern ZZL7c.

II. HF % M #&

1. PRELEHAOMRER

Clomid 1z X % HESPFAER RS EH 1661, Sexovid 12X
BHIIERRINE 5 i iT 77 HCG 7 2 b DR
1%, B2RIZFTZ L ThH%. Clomid Tix16fFH 9

|
10 ° : 100
PD | Total
* [ EST
1 . b (=E,+E,+E,)
i - i | [
3 °ss 7
mg. *e* 724hrs.
24hrs. L
L
* : CLOMID (N=16)
o : SEXOVID(N=5)
57.01+16.38

MEAN*=4. 58+1.58

* Peillt i 49 4E 1 CLOMID 16 fflic > v TH
ELELL D

F2 ATHIBREHOBMRE
#l, Sexovid TiX 5 B 2 BN BN S WA IZIER T
»o72h, Clomid T74] (43.8%), Sexovid Tl 2
Bl (40%) IZEhZh, WAL E CEMSWAET N

i (3) 3

BN, ZOMoRE SRR bk
Clomid ¥Egpfl» HCG 72 MBI HMIIER 7w
£ FoEpEEtiEE, Pd. 125w Tik 4.58+£1.58mg/
24hours, Est. 122\ T%57.01+10.385/24hours (3
hd N=16) #-RL7.

2. FHEHNBES

Clomid 1 X 2 PEIARESTJEH] 20 1, Sexovid 12X % b
D6 FlizoT, HEEBIIA LD 5~ 8 A HICHRH L7
PSS A D B A I 2T, 2 05T Bk
EORGELEEL TRLEZOBEIRTHS. HT
W T2 BULEOTHER—HELTHELL. &

B 3% ANTHEIREM OB RM B

[N - B A A 2 U T
e | | 1 L
i I R T e r
— % 4 5
73y ¥ 20 | & & | 3 6 1
" & 1 0 5
— % | 3 1 2
tsYEy K | 6|® HE| O 0 0
& | 0 0 0

»H b Clomid 12 X% b D 1T BEEBICE D 4
PRRRAZ L7278, A 7 BBicx L, W20 BT 3
FRBTIHEBEGERL, HECBY TR{EEREZRL
Thsie,

Clomid Iz X 2 BEBRRRAZ A O 25 KRB NIE O B 11772
Wi DA%, BARRE L OE TR LZOMREIFT
5, FITFT X 9T, AEEORMTFZOHMmE, IR
10-

0 BRI e

A i)k
X 5R%

i
T/jll N=20

3 4 5 6 71 8
HEHIE XD 0 B
H3M 2w 3y FHEIGI O3 5P
H £+ 2

HoSfmIck LES, +hbb, BEERZRLE (20
I 104). Clomid R DFEKBINIEL T 50 % IZBIE
Bla R L b, HARPEIIMA O35 K NIES © Rog 5l



4 (4)
4- (h#)

AT HEIREFI B T 5 H R AR O BF %2

H A4

>
Bt

18%1%

i

(M)

S

7

HEHIPHLDOHE

3 4 5 6 T 8
[ MEESREH
A : ait\rekia

AN ey FRAZEKAVE LV HWBARAL2B O RNEE
GRIEZINIE o B A1 20 A 50 5 46)

LT, HE, SROVTFhIZoWTL, WD THYK
HHFTRTH 5.

Clomid B¢ 5-F#1IZPrIRpk) L 72 SEFI T ONIES T,
BRI ZRL, IRBBIRE THRES L T CEBSWR
ERTHO D6 HIIc>NT, BEMBEThZEROA
T2 © Sk E4KIOR L, IR BREFmic
L, MBEZX—EPHAZRET, BREBEDOT v T
ABRDO O, T ERYNERZ RERICIGEL T
Roh 2% LRI, © £/KL LT atypical 7%
BETRL, OFFIC, ROBIEZTRT LONLL, O
FTR OIS L L TiZ, Estrogen 3@ D _EiZ, Progeste-
rone ZHRARBD T L EBEETHZ L THO7-.

3. EiE# B.B.T pattern Ot

Clomid, Sexovid, XU P.M.S.+H.C.G. IcXx>T
BEIR L 22 A 0 BiEH B.B.T. Ay — V2 SRIEOHHIC
POTHE LR B4R). zhickhid, I, IV, V,
o SfERAEL, B.BT. LoERYHEK © FiE
1%, Sexovid 10.16+1.12H, Clomid 10.9+2.05H,
P.M.S.+H.C.G. 9.88+1.22H T, EE¥EBEOZHICHL
oMM E R Lz, &5, Clomid BEypFI9SEM T

—Hww

B
o
o
&

LH
1U/1] 50mg x5
50

S.Y.28%
AR 1%

401 HCGF7 2 b

PD 7.91

E, =21.03
301 E,= 7.57
E,=28.95

20

10+ /\"

HOM 2wy FHEIEH, HCG 7 R PEX

Ko Plasma LH o &

wAR ANTIEIIEM iz 3 % miE#H BBT
R =D AE

\1@‘ T | m\ v | v
SEXOVID | 9 | 12 | 12 | 19 | 18

CLOMID 7 9 20 17 42
PMS-HCG 2 1 6 53 11

N =

HE L7z PLI (REMESEBEER L) OFaE
96.1, P.N.I. CGEARHIERHER—HRE) © P 51.1
T, EHEIEY B.B.T. 3004i%%fH & L F5ME111.3
BLUG3. BT L TE D DIEMEE R LTz,

4. i LH o e

Clomid #5221z > CTRHRTL VE A I LH %
B @ Radioimmunoassay (AT R.ILA. LEST) I
XV, 7EMEREL, FMABREC XV, PHo
peak ZFHli L /&% 2 6h 5 11 FI0OBEE 5%
L.

BOR 7wy FHIIEMomh LHOBE

& HCG 7% F
LH )t B 2 S S
LWtz — LI EhRELE

) EHEL| “hwten
BEOR I AL o [
it ol 9 5 ! 4
RE S et ’

By 2 0 l 2

KEBSEE 6 ISR X 91T, PRIPH I BRE 7n—Ide
® peak KL% Lal, HCG Fx hCiiflhL®
CEM G ARLENC BT 5 6 flP 2 flic T B RN
SRERIZIEMED peak 3B BTz,

LH JZEHIC 2 FIpEIRKSL L2, 205 5 14
(5 8IX) FNERZLIMENED peak BFBOL N 72 b D
T, HXRHNEZIZROBEEAISER Td o k. &
B, AEFIIEE1LE T ERTEE L.



Bfn 48 £ 1 A 1 A I # (5) 5
50+ Estrone - 50
. 8 Estradiol
% p— /\/\ff"\’_/\ 404 [ Estriol ~ Lo
|
A I Pl -
LH (ﬁsz saa) 301 L 30
1U0/1 ME7HE
40
50mgXx5 20 +20
304 CLOMIIEE M.G.284
ARSI
exclusive 10 10
20+ HCG7 7 b : Luteal
.A insufficiency gty
10 7 ﬁ | |
' /\/\*\/ 1 3 6 7
_‘ | case No.
FH8M Byt A R O R Estrogen 47 (&
HFHOX w3y FRAFIIEASIZ ST 3 mh (7 v 3y FHEOIEME R AL E v HWARLE
LH REZEHEE—2 01 4 ZHBiF3)
10014 L
1 45 10 15 20 25 30 35 44 40 50 55 60 65
Jiiks] \MW
LH |OV 0123456 E
404 30 " g
30 24 ‘[El:iugsaﬁ) i = +
= 2 =7 =T
20_2:}’\ J M8 HA é{ % Z’
e a &
104 ( a
1U/1 ITT M.S.29%
L TS AL A
CLOMID T : b LH(HCG)fit MRS
50mg X5
FBTH 7wely FEERAYom sy LH Sk HLs
. = = W6 R BIRE RIS O 5 A
SRHETRAS 7 2 2 NI : 24 - ] Bl SP e s Atk
BRI ORAHRER 2T &, Clomid $Egpfg D% W% | e |E e RS gz/ gz = ﬁ%%gg
{ZIS%EEZ:@E:”kﬁSﬁufﬂfiéféﬁéﬁj—éf]’@fﬁéﬂi, - TAH | A4 H
DIFIOPIVEHR % & ) HRIEIR S fEC 1T 5 & E® | 02 60 12 26 4
DB EET B8, BLY, KALLTTRHTS fis T
- oy e g - - = LN
BLoFAOERBF LT sF My o~y BER 1 0 o |
BRAL VD TEELEZONS. UT, PEiEs s D EE

GICHREY, BRLTH 3.

1. FREBIMREICSWT
LHETINIFES A XV 19704£10 H & Tl RiEslsk %
AT IEF REERA O F s B B (3R U 22eb 4 192 4
1%t U CHEAT L e BRSO [ ISR 00 5375 % 55 6 12
7 Lz,
RICALNBT LK, ERRBEARTRIESh K
IERETNL, HIERA T FWARLR(28.6%), JEla
WE VAT (62.9%), SFEEMERERER(9.5%)

LERBBDOON, T, BEBERSOREVE LR
IR (B.B.T., BiEMANER, Rt Pd. fEi2 X v %)
DEFERICE S, ZhEn80FF, 264, 2261, 324,
ERBIZHML, ZOHMMICHEEROEL khoTk.

Clomid #5-JE#] D BEIIRTHF] 12 7 & b, 5 TR AR
PENTHEERVE Y BSGWMALE T 5 v, HoR
WRISRBREWEPD Je & L i, ERREEARD
HCG 72 MRISEIDS7AT &R HHus, o T R



6 (6)

HZFR L2 %, Clomid #¥5 A OPIIFICALN S
AR O BB T THER SV E VORI
SLLDTHY, HCG AT X 2 I AV E 53l
BRI THHZ LERLTVS.

hbDZ Lid, HCG A MBI BRPAT A
FodEHEIC VT HRBET & b, £OFHEER Pd.
4.58 mg/24hours, Est. 57.0 y/2dhours TH Y, HHE=E
229 412 fF o7 HCG 7 2 MRIGBIDRPA 7 r A
FogEESED 5 b, ERRKGRICIT S Pd. 8.85,
Est. 54.80, & %\ ZEEANL T BHSWARTITE
i} Pd. 2.54, Est. 52.55, LWL T#H5&, Cl-
omid FREAEEIREIO HCG 7 = + OFERITIIER, REE
Sk LTEELTH Pd EMEL, Thick
L CHRak LV E v R IHRENS B S I T B T L35y
%.
Clomid Egpl iz 331F % # H5ALIRH estrogen BDE
FleoWTiE, = OEFIOEREFFHOZDICEIC
R F.S.H., LH. L oORAAWEEICEE LTI TS
OWRZIC L VEESh TS, FAIOBEGRGEL
TN D DIk, P estrogen FyUbAS R ELAFIC
RIrh T3 b DIES V) ATEERO—ETZ L
Z5ChHsA, Clomid #5540 SUEIREDREIC >
WTHBEBICLI Y RBORELIFLAONS. AH D
VEFREFRICEAL T, %@ Primary site 23K, THEE
THBEVITE, JIHTHD LV I RICHET D A
PR Tw B2 A TH%5. Clomid R F#%1Z estrogen
REINERT 2 21X, ZOHNAS Gonadotropin BT
47350, bLLE, BETINOEEDBICEL,
KEPSOBEENE LB T HLHTH B D, 2D

(F.L.P.) l
B.B.T. () /‘L..._._
(#) _./”' | ‘
ok el |
ov 24\ ‘ A

ANTHIRASIC T 5 B AEHE R

ArEssE 18% 1%

estrogen OHIINBEIIED L — 7 &ZRT b O 5, DB
Vid, FERT T TREOXS E LT 2 PRI ORI
* T LT L THUMEIAE Z 5 b O Th 2 h & Bk
0 5 BB, TORDICIEEREZE L TOM
RV E Y MERBEL 5505 ThH5S. Greenbl-

att, R. B. (1966), /vik(E) (1967) 75 & OIMHERIE D
FEETIE, HHIEBR LT, FhICHEEVTO estrone &
Dk U i itz R T s, Clomid Rl
DEM T estrogen HINNAMFFIZ estradiol., estrone O
WINTH B = L i, Paulsen, C. A. et al. (1963),

Smith, O. W. et al. (1963), Riley, G. M. et al.

(1964), Lorain, J. et al, (1965, 1966), Greenblatt,

R.B.(1966), /(). I (1967), #iAf(1970),
efr (1970) & AMEHL T 5.

B IC B\ T, YA 2 PEPE R IC H.C.G.
TR 2 2 LICHBDT, O estrogen ZyHEBITEE
B WA Z O F EOBITRIN D OHE I piER
hBETHY, DWRECHE VE LV SBAETZ
B U7 T OBE R DR estrogens £ SHEfEZ R LT
OPEIFT H 5. MITRENBZT &L estrone Sy
PR <, Lizi> T 7 Clomid (12X %8k
Piirestrogen 4y OHMOFEEHE-S LI 2HITH 2
7. B0 5t ® 41z Estriol AEfEZRL, WE
DL estrogens 4yt &R L7z, Clomid BEHO
JR estrone DIEHNIIPRIZISIT 5 estrogens DHED
Fgr, L <IT estriol ~OEHEAIN Sh 57cDITED
% L5 BN DS, EE, Smith, 0. W. (1963,
1966) ZFIETT A ¥ h—7%& 7~ L7 in vitro O
EBRHD ZOEEBRAL, KA (1970) ZTFEAKTO

30 35 40 45 50

XX XXX @ 00o®
CLOMID
50mg X5

. Wi

K. 294

I FEMEAE

Byt E.LL
PD=3.84mg/24hrs.
E, =10. 654g/24hrs.
E.,= 9.33
E,=32.49 J
WEZ(7HE)
(i 7 5 51
BME7HH

59 I Clomid+HCG# kR D 1 4]



WEfn 48 £ 1 A 1 H

Clt 5~V L7z in vitro DERTREE O Z L 2815
LT3,

LI EOERFEE 544D estrogens OEANIHHREICE
WTEDLNBDIFI I ETH AL estrogen FINGHHE
T EARBEIRBlIC BT, = OfEHEIC AR, E
ENFELCECOMWE L oINS % BB+
5T LIZAEETHOTYH, Clomid #EHD estrogen
SUWHPEIIE, &5\ TR b BIFICIh B Z L
FECZV B2 5. BHREICRT 5 2 0BMAEIN
RECBCTHOLNBIIHD estrogen ZILELHE &
FTLULEMT 2 LIZMR 5 7 v 23, KR THBIsh 3
H.C.G. ¥ PEERISRRT T EiK AL E B4y
WALEITH Y, estrogen SFINKERE 1Z BIFIC f£7=h T
W LEWIERNRELNZZ Lik, Clomid BESREH D
HMEZ T 2 L0 L L TEBRIE .

2. EFRHAEZIZOWT

ZHEINOERELZWET 28T, TENED S
COBTE L BET2NESPEETH S0, RO
H% BRIICIRE LIz D1k Z ORI 0 IEZ 23l o e
A L Tl b REAIOHBEE S EV L v S B O R
T, YR L target L DEEE critical KT 2
I THE OBEZ F—FHTRMT 5 2 LANETH S
e T, JPEBIRE L R—ORATH 3 EHELNES
TE, TOHMICHE) LEELEDTHS.

Clomid #5-$EIIR S FH OIS 125\ T 03
¥k Rbh, Novak, E. R. (1967) 1: 43z
fBizov TRIEIZ I LIRS OBIEGR 2 & 5 L 15H
- L, Wall, J. A. et al. (1965), Mastbloom, J. L.
(1967), 5% Clomid R ORISR & i
LT3, LaL, ThbdOIETY LI 0%k
L O BEEIZOWT BHBIC Rt Ehiz b oTiREL, &
To, BENBENBEOBEEICOWTRA2 S DTk,

AWFFETIiL clomid #5512 X 3 HEUpEE o HFRIA
BHATBZORRIRORETREEMEZ T T 0450%
RO BN, XBERLINSEFMNEZOA T2
BB O4A0 L LT YHEENESR TI9694EE 2 at ran-
dom ITEATE NERATIRIT DT fTh2kb 0
10BN R Lz, EREIICIRE L TT 75 9 g o B Al
DHBBEEE I > T ORI BN D R, ORI
LT RERI O 457X, Noyes, R. W. (1935), Kal-
ant, N. et al. (1956), #Afh (1968), 7t ¥ Dk L
BECERZ LN, BEZOHEMI—KERS. =
DL IR L&l 5 &, Clomid BEIPEHRER O
FERBINEAR RTINS BRBEIID Zh L2 L <HR LT
DT EVRHLNPTHS.

Clomid DEFABEA L LT, I Primary site 3%

H Lk

i (7)) 7

FRT 2 MEDOFICIZII ITB1F B estrogen AHOR
WEBAL T2, ZHIIPHNERL S5, 8725
<PEINERIC bHE LD S estrogen YWD L&
L DEEPERBINEE TRO LN % atypical 7fEkG
D—RZELLTS LHRS NS, T OBFFOZEM 3 7
Blicix, 4%, W 2 BSR4 OHER L E
Lxhks.

—HBDIRAIZ Jacobson, A. et al. (1968), White-
law, M. J. (1970), % ¥ » =t <, BB.T. oEk L
Az R THLAWHNEL CIHENRNMEZET S, b
% FEREZIUREE D thecaluteinization 1235 <¢ Pseud-
ovulation DFEZBROZ LI LDONH DN, HED
SEIDOERMNEZ TIRBEShErok.

LLED target 1ZBF 28BS & BETHIT,
Clomid 1z X 2 BEIpJA#IICE Z V 158 2 T2 B DELE,
BEBBEDOT > R_F 2 ThHBN0, BEMELLTIX
B3 EITHEZN7 Progesterne, % 72 1% Gestagen, %%
Wit HC.G. #ENEE L\,

3. EERmE LH JIEREEICoWT

AWz 3T, Clomid BEFPRRZIERI D Serum-LH
% HEHHAE L THW pattern ZBPF Lizoik, © Hk
PR OREEZ L & LI IIREBREZHET 2 LiaiET
SRVETD, Ihb AL 0OEELEHYF+5 L
WESNDPINELO LH ©— 7 Ly (&) #iER
28 e OBRERMNT 2 HM L, @ Clomid FEOHEIR
FHEE O LICEE 24 L o T v 3RAKD
LH fEO# % #igiiyic follow up + 2% HEY, bty
DEHRTHDI.

BERICEET 3 EERRTFICH LT ORI By
Tit, ik, BELABE D2 HEOHBIZ W TR
EHNTHEZD, PR UERE PO & U IpR o
AR E b TEREZTRL 9 28 & OF#EIz o »
Tik, Fikm EORELH Y, BLAALATH R
v

FEIECICD, HETHROEAL T3 RLA. @
IO THEEERLE O LH B2 D% T b 3 h5EE e
THRZENTER., ZZTHEALE RILA. OFEick
Vb LH JEDHXHE 2 B—ITH Y &F T ik
BV 201, BECEIT 5 RLA. BEOHIER
BE, ZOMioBERmMEREET S LEROZ LY I
FRB R, F—EEZERRIE LT, Z0HEL T
i3 BMiciE, ZOFERTFFCEGTHLLEEZD
na.

BIRIREE T2 DY O EAKERE D 5 B, Progesterone
DUWRENBTETH S LHESh, EEMAESICE>T
MROBEGHBD bRk 6 1o 55, 34ic LH 4




8 (8)

WCRESEEDO — 7 BB LRI LiE, SEDOR
MOHED TR FE LEE IR 5.

LH SWORESWE— 71 Clomid IZfFF R DT
B L D BRI B B3, MEE THL (1970)
23 EAAPEIR O FH 1T B\ T B R 2T b O
iz, FfEo RIA. i2 X 31uH LH fEE 1775\,
A L E L AWAETI T Fh 2 41, IpfE A E ok
TREH 4 firh 145, &AL T WAL 6 #lH
24, Tihbb, BHRECKTZEERSEICE v
<, 17fH 5 AR I B bhiz L FEEkO LH O
TSN ¢ — 7 2 B8 L, EFGETIX176% 141
K EhnoZ kb, ZOREFW 7 — U 3ER
R AT L] 5 A OBE % b0 b DT RV LHEE
XhTHEY, #E+574< Clomid TR Hh5 2
Mo LH ©—271%, $10e—2% Clomid RAHIC
BHNBEVE—27THOT, ZITRDLNLHIIE
Ao LH ©— 7 O TERDUIE (H) #iEre L3
HRHDOTIERCL WSS

ZhE o LH v©—27ic2>w T, Bioassay,
Immunoassay, 12 %> THEERHIZ BV TRF D Z
Bl 72— D B — 7 2R T2 LRBFEFIC LT
LAEBRLLTHESNTETVS, &b iC, BED
R.ILA. OHSRICE YR 3B XU o ff % HgeRs I IE
LES X HIchokh, Zhick>THEpic—3+
LM C— 7 ERT I ERHEEIR TS, LD
T, T TELRE LH v¥— 7 OAER 1T 2k OFT A
TREBRENAEPSLLDOTHY, Lird, THhHETER
TR B DT target ko BlE D LH SWBIREN R
MENfeZ LR BENPOREOT, ZTORCELTRE, &6
A B OFEMERMPLELEZEZ O S,

Clomid OfEFRFIZBE L T, AKIIRA#%OF.S.H,
LH o#ESEACHESAL TS, iz, LH &
Wr T 2 EICEB LT HCG roMENIEHOMR
BERHmULLhEZ L B0k, ZThETIfTabhi
e, Clomid R LH OZMBEMT 5 L9 b
O/l (1966), FE (1967), 72X TrHampydr i
<, Riley, G. M. et al. (1964), Dickey, P. D. et
al. (1965), Bl (1966), HEMEfh (1966), 72E %<k
FSH -\ ¢ LH Sz T 5. PEIplR L o
BE#C Gonadowropin ¥R ZHIET 2 O THIUL, £h
ZROBIMOMBYHZERBETH ST, —EDRNE
EOTWHE OME i+ 57207 LT L IERE BT
PHE T X, FREHITI Y AREIBS TR T
Hhzoiedhsr LERENS.

ZoE RIA, iKk->TlH, RE¥o FSH, LH
BERERAS T2 L FERLEE DD TERED

NTHEIRE M A T 2 BB o BF 58

ARiE&sE 18 % 1 5-

%z LT, Jacobson, A. et al. (1968) 1% R.I.A. iZ.
I T Clomid Rfi#% FSH X U¥ LH 2388 L, %
ORATHEIIRR TH ] TR BEIIH ©— 7 2R T i LT
5. BEORRBE LT s L, BURLZERITY
555z, ARA% LH 23 25%50 he—s
ERTLOL, BLTFLIE—7 2RISRV LDLRH.

Y, PEIIHIE CIREABEREE OS5 b0 ERET
NRC—gEOERHL E— 7 #FR L. B, TORED
20tk v — 7 Lk © L 1% Clomid kAT O /)
7 LIEHL P E— 7 DRES TR DD,

FHARRER AT O R PRI v — 7 NERICEE L
<, 2?3 Y — AT Clomid %5410 f T BRI IC BB
BB, FiREEO. —oRIRAEEE &V EERK
WIS ES, () OREED F 2 BT HIpICE
B 75\ JER & SR L 7Bk T, Kistner, R. W. (1966)
OIEL T L < H.C. G. 20001.U. 5 % $[EIA H5E
PRCESREFRNAFD Y, b I—2RNER -7,
SRR AR OFER O—> T, IS IR &
Rk () 127> T 2 HEHIC HCG 20001.U. X 2 [H]
D5z THREL, $Ep% HCG 50001.U. X 3 E)IZT
IR 2 Rz 2 L TH 5.

e DIT1-0 T IBEHEREIC B 5 5 Clomid R HIBEIRRL
TR OB 1 E S VE L v T, S0
g2 b BAICEERZ T ORERTH 523, HEBRESR
47 L AR & OB, Clomid $RIRA O EEHREREIC
B2 HCG BHOBHICOVTIX, SHFFM 7
OEDORFEER L LTORR IS5 LBLEINS.

Clomid %%, BEIBTRELT) T b % 23 SIE KGR -
BRix () ICELT, ZOEEAETHIEMIFENT
RFFET A L, X, Clomid #ZRF&ZOM@AE
LH /| E— 7 3P OBk v — 7 ERRIEND L\
5845 o M LH §i#E, Clomid $ESEHOHGE < IS
PRELEIRORES B RAASEEY b b, target O FEEKH
PRI LIS L OB, L KIROBENEHTHS
z L, BYICHEELTEEIZI196944 A5, Clomid
50mg x 5 A IR 3 A THEINE i 23 SRR Rt
RS () Lokt o, Fiix, PRESJE THEEE T
EHFEMINIES TR EHBEOBTIEO bR b O TRL
BRI RIS () klofeb o, IKRELT
() rh-olbEBICPIT % £ T HCG 20001.U. #-
HaF, HEpg T <l HCG 50001.U. #f@H 3 [m#:
53 2@ Clomid+H.C.G. k& jiifT L 7. Clo-
mid B o $25.% 775072 19694E 2 H % TOXIHR57H]
L, 19694E4 H XV #h® 72fARIE Clomid+H.C.G. %
T L WO ERIC X B T5M O & IR LI D3 7 R T
5%, MEOFIGC L VAR Clomid+H.C.G. #ik:



\a B

WAF1 48 4 1 H 1 A 3
BT# sw Sy REEOLE
| o [mome] gemen | ik |
 Clomid | 57 | 192 | 71.9% | 8.5% | 14.3%
VCbmmﬁﬂi |
sl B 75| 194 74.9% |15.9% | 13.3%
FHCG. ;

! |

FMATBEORERIZIE D, T ORGRED & T OHE T
TEBRCORTwRTH DD, 5% OFEIZ >V T
IRESRRET & N2 BEAT LT\,

HF®RIZ, Clomid OIEHEER, FHpER, PEIPRIZOWT
DEEZLZ R, MEHIT LI OTHA Y OERPED S

MND. THIHROBIR, BHHAHDO LD, HiEHEEE

rabtolFE2x 5N 5. Whitelaw, M. J. et al. (1970)

12203410 follow up 7>518.5% &\ ) B DWEE S 38
L THY, £/, Clomid ASEHEICIIE OME £ 72 idsk
MR IR L TR I L T vl s '

RN S, ARARABIC A5 3 NEBEHOFES

Fa8iE L, Clomid JRAIC X 2804 EZ BB.T. 0x

R DERMEE ML T3, Clomid BRI IZ B Ak

HEREN B 5 2 L &5 L7z Mastbroom, J. L. (1969),
‘Kuppermann, H. S. et al. (1966), Jones, G. S. et
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Clinical Investigation on the Luteal
Fuction during Artificially-induced
Ovulatory Cycles

Akira Inoue

Dep. Obstet. Gynec. School of Med. Keio
Univ. (Leiter: Prof. R. Tizuka)

One hundred and twenty-eight oligoovulatory
or anovulatory women, who had been successfully
treated with clomiphene citrate 50 mg. daily for
5 days or with Compound F 6066 400mg. daily
for 7 days, were subjected to this series, in an
attempt to ellucidate the possible luteal insuf-
ficiency during thus artificially induced cycles.
Recordings of basal body temperature, dynamic
test of ovarian function using 15,000 L.U. of
H.C.G., endometrial biopsy at the middle of sec-
retory phase and serial determination of plasma
lutenizing hormone by radioimmunoassy were per-
formed for evaluating the function of corpus lu-
teum during these cycles.

The results are summarized as follows ;

(1) The high incidence of cycles with a luteal
phase shorter than 12 days is striking. The mean
of Planimetric Luteal Index during cycles induc-
ed with the drugs was smaller as compared to
that of the control.

(2) Seven out of 16 cases responded abnormally
to the dynamic ovarian test. All of these seven
cycles were belonged to the category of ‘‘ex-
clusive luteal deficiency ’, as judged with res-
ponse type to the test. There was no cycle with
other categories of the abnormal response type,
thus showing quite different circumstances as
compared to that shown during naturally ovulat-
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ed cycles.

(3) Histological dating in nearly half of the
endometrial specimen showed both retardation of
the glands, as compared with the date indicated
by the shift in basal body temperature, and va-
riable imbalance of the development between
gland and stroma, probably due to the low pro-
duction of progesterone.

(4) Serial determination of LH showed ‘‘ mul-
tiple peak secretion” in two cycles, while a typi-

5

i (1L) 11

cal peak of LH level prior to the onset of ther-
mal elevation were found in the other nine cycl-
es estimated. Plasma LH level during these two
cycles with atypical peak, averaged lower than
the control levels.

On the basis of the evidences accumulated here,
“the selective clomiphene-HCG therapy ”’ was
recommended, finally, to improve the possible
luteal defect during the clomiphene-induces cycles.



EFFECT OF MESTEROLONE, AN ANDROGEN FOR
ORAL ADMINISTRATION, ON MALE STERILITY"

Masafumi SHIRAI, Mutsuo TAKEUCHI and Keiichi SASAKI

Department of Urology, Tohoku University School of Medicine,

Sendai, Japan

(Director :

Prof. S. Shishito)

Abstract: Mesterolone was orally administered to 40 oligospermic infertile males.
A significant therapeutic effect of this androgen was recognized on the spermatogenic

mechanism in the patient with oligospermia.

Four pregnancies were obtained. Despite

of the presumption that this drug would not show any centro-suppressive effect, we
could found such a centro-suppressive effect and rebound phenomenon in some cases.
However, application of this rebound phenomenon might make this drug even more

useful.

Introduction

The androgen therapy, as the clinical
treatment for the male sterility, had been
widely employed in the past. But it was
also the problem that the side-effect of this
procedure had revealed some centro-suppres-
sing action ot the patient. On the other
hand, since the oral administration of and-
rogen had shown a weak androgenic and
spermatogenic action, as well as some obstr-
uctive effects for the liver function, the
indication of such therapy was rather restri-
cted in the clinical field.

Recently, a new androgenic compound,
la-methyl-5a-androstane-175-0l-3-one, Meste-
rolone, with the chemical structure as shown
in Fig. 1, was developed, and its sperma-
togenic action after the oral administration
was experimentally confirmed. It has also
mild androgenic action as 17a-methyl-testos-
teronn has, but little influence on liver
function, and very mild centro-suppressive
effect.

We have already examined on the clinical
significance of this newly-developed androgen

on the results obtained was reported”.

* Presented at the VIth World Congress on Fer-
tility and Sterility, Tokyo, October 17-25, 1971.

Recently, this drug was further adiminis-
tered to 40 cases of oligospermia to study of
the centro-suppressive effect of this androgen.

Material and Methods

Forty male patients, with the chief com-
plaint of sterility were used in this examina-
tion. They had admitted in our male
sterility clinic and diagnosed as oligospermia
with the routine clinical examinations. The
drug was administered to the patient 30mg
a day after first analysis of the semen fol-
fowing one week ascetic period. Successive
analysis on the semen was done individually
after the administration of 900-6000mg in
total, including an adequate resting period
of its administration. The semen composi-
tion during such cessation period was also
examined. In addition to these examination,

OH

1
i
H

Fig. 1 Chemical structure of mesterolone
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" the urinary gondotropin excretion level was
also measured at the time when the sperm
count or number of the moving sperms were
most decreased.

Results

1) Criteria of evaluation of therapeutic
effects.

The therapeutic effect of such medication
was evaluated according to 4-step grading.

At first, concerning to the number of
spermatozoa, when the increment of more
than 20,000,000 per ml beyond the preadm-
inistration state, the results were considered
as excellent. Increase more than 10,000,000,
the effect was expressed as good, moderate
effect, is more than 5,000,000, and no effect,
is less than 5,000,000 or some decrement.

As to the rate of motility, increment of
more than 50% compared to the pre-adm-
inistration level was decided as excellent
effect, over 30% was good, over 10% was

M. SHIRALI et al.
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moderate, and less than 10% was no effect,
respectively.

The criteria of the evaluation against the
effect on the number of moving spermatozoa
was rather similar to that on the total
number of spermatozoa.

2) Therapeutic results of mesterolone.

The integrated evaluation of this androgen
therapy on the spermatogenic action of the
male sterility was summarized in the right
column of Table 1 and 2.

The effect of this drug on the spermatozoa
concentration of the patients is shown in
Table 3. The excellent effect was found in
14 cases as 35.0%, good effect was in 5
cases as 12.5%, moderate effect in 5 also as
12.59%, and no effect was found in 16 cases
as 40.0 %.

As to the motility, the excellent effect was
found in one case as 2.5 %, good effect in 3
cases as 7.5%, moderate in 15 as 37.5%,
and no effect was found in 21 cases as
52.5%. The positive effect on the motility

Table 1. Therapeutic results (1)
—Findings on semen—
Before treatment Msiarsions After treatment
Case Age | sperm -1-,..| moving dose sperm -1:.. | moving | Evaluation
No. count motility sperm count motility sperm
(X109 | (%) | (x10%) X 10mg (X10%) | (%) | (X109

1 33 400 48 192 100 i 600 33 ‘ 198 | =

2 35 400 19 76 200 : 600 17 102 | —

3 29 2,100 57 1,197 190 | 5,200 64 ‘ 3,328 ‘ H

4 33 2,200 42 924 300 1,600 53 ‘ 848 | =

5 32 1,800 43 774 490 10,100 73 | 7,373 | H

6 35 1,200 62 747 90 3,600 64 } 2,304 | +H

7 | 30 | 1,300 | 48 624 200 1,800 | 48 | 864 -

8 27 400 38 152 570 200 32 ‘ 64 —

9 30 2,600 38 988 600 5,300 29 | 1,537 +
10 28 900 0 0 190 4,100 65 | 2,665 | Ht
11 | 28 ‘ 5,300 | 38 2,014 100 5,100 | 62 3,162 | +
12 38 300 6 18 210 1,600 30 480 | =
13 32 3,100 54 | 1,674 290 3,900 69 2,691 | +H
14 34 4,800 ' 68 ! 3,264 100 3,800 71 2,698 | —
15 | 30 | 1,100 51 [ 561 220 2,100 | 53 1,113 | =
16 28 400 29 116 200 1,300 45 585 } —
17 36 3,100 52 1,612 220 3,400 59 2,006 | =
18 23 2,700 46 1,242 100 5,800 69 ; 4,002 l H
19 34 4,100 55 2,255 100 6,300 42 2,646 | —
20 32 4,100 48 1,968 90 9,900 63 6,237 H
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Table 2. Therapeutic results (1I)
—Findings on semen—
Before treatment Mesterdlone After treatment
No. | Age | sperm |y moving | dose | sperm | motility| moving | Bvaluation
(X104 | (%) | (X104 X10mg | (X10%) | (%) | (X104
21 30 1 200 ‘ 10 20 300 400 30 120 —
22 | 31 | 2,200 36 792 200 3,200 | 46 1,472 3
23 28 600 42 252 100 3,600 73 2,628 | H#
24 2T 3,600 38 1,368 180 3,700 46 1,702 -
25 34 1,600 51 816 120 1,900 60 1,740 +
26 25 700 40 280 280 400 63 252 =
27 35 2,300 56 1,288 120 3,600 46 1,656 —
28 32 3,300 66 2,178 150 6,000 72 4,320 Ht
29 26 2,700 66 1,782 120 4,800 62 2,876 +H
30 33 0 17 0 160 200 21 42 =
31 34 300 9 27 310 700 38 266 =
32 32 1,700 32 544 560 4,700 69 3,243 H
33 27 600 21 126 360 1,200 33 396 =
34 30 1,800 63 1,134 180 5,600 66 i 3,696 H
35 31 | 5,100 57 2,907 240 2,400 30 | 720 =
36 29 3,400 | 58 1,972 90 6,400 66 4,224 H
37 | 33 100 2 2 180 1,000 | 24 240 —
38 38 | 2,900 38 957 240 3,100 55 1,705 =t
39 29 i 1,200 49 588 160 2,300 71 1,633 +H
40 | 32 ; 100 1 1 580 200 3 6 —
Table 3. Effects on spermatozoa Table 5. Effects on the number of
concentration moving spermatozoa
Evaluation 1 No. of cases Evaluation ‘ No. of cases
excellent \' 14 (35.0% excellent 10 (25.0%)
good 5 (12.5%) | 24 (60.0%) good 5 (12.5%) | 20 (50.0%)
moderate 5 (12.5% moderate 5 (12.5%) !
no effect 16 (40.0%) no effect ‘ 20 (50.0%)
Table 4. Effects on spermatozoa the possibility of pregnancy was excellent in
motility 10 cases as 25.0%, good in 5 as 12.5%,
‘ moderate in 5 as 12.5% and none in 20 as
Esvalwation } No. of cases 50.0 %, respectively (Table 5).
excellent 1 (2.5%) Among these 40 cases, we had successfully
good | 3 (7.5%) | 19 (47.5%) obtained 4 of fertile cases. The findings on
G e 15 (37.5%) the spermatic composition before treatment
and at the time of conception are shown in
no effect ; 21 (52.5%) Table 6.

of spermatozoa was found in 19 cases

47.5% (Table 4)

The therapeutic effect on the number
moving spermatozoa, with the reference

as

of
to

An excellent effect of this drug on the
increment of the number of moving sperma-
tozoa was seen in case No. 3 and No. 36.

The central inhibiting effect of this drug
from the viewpoint of spermatic composition
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Table. 6. Patients who successfully obtained conception

i g Bef Aft .
%?()S'.e ‘ Age Findings on semen tre:tgzent treatnfént Evaluation
sperm count (X10% 2,100 5,200 (H#+)

3 29 motility (%) 57 64 (=)
moving sperm. (X10%) 1,197 3,328 (4#)
sperm count (X10%) 400 200 (=)

8 27 motility ) (%) 38 32 (=)

\ moving sperm. (X10%) 152 64 (=)
sperm count (x10%) 4,100 6,300 ()
19 34 motility (%) 55 42 (=)
| moving sperm. (X104) 2,255 2,646 (=)
sperm count (x10%) 3,400 6,400 (4#)
36 29 motility %) 58 66 =
moving sperm. (X10%) 1,972 4,224 (4#)
Table 7. Central inhibiting effects
During treatment Before After
g Meste- discontinuation Period of | discontinuation
Case rolone disconti-
No. sperm s dose sperm 1% nuation sperm s
count motility count motility (months) | count motility
(X104 (%) (mg) | (X104 (%) (x10%) (%)
5 10,100 73 490 4,400 57 B 5,400 49
8 400 38 190 0 0 2 200 a2
30 200 21 450 0 0 3 200 20
3l 700 38 310 0 0 2 600 28
36 3,400 58 90 1,300 63 2 6,400 66
&7 1,000 24 280 0 0
40 200 3 680 0 0 4 100 2

15

was seen in 7 cases among 40 (Table 7).
All cases had shown a remarkable decrement
of the spermatozoa. Especially in 5 cases
among 7, namely, No. 8, 30,31, 37 and 40,
an aspermia was actually seen. From these
results, we had suspected a presence of the
centro-suppressive effect of this new and-
rogen. On the other hand, in 6 -cases,
except No. 37, reappearance of spermatozoa
or increment in its number were observed
after 2-5 months of resting period. These
results were thought to reveal the so-called
rebound phenomenon of the androgenic
compound against the spermatogenic me-
chanism. We had also examined on the
urinary gonadotropin excretion level of these
cases, corresponding to the centro-suppressive
aspect of this drug. A remarkable decrement

in the urinary gonadotropin level was found,
just at the time when the spermatozoa count
or number of the moving sperms were most
decreased. Especially, LH was so low that
it was unmeasurable in 5 cases and decreased.

Table 8. Urinary gonadotropin

Case No. LH FSH
B 7.27¢ 80 7

8 und. und.

30 und. und.

31 und. und.

36 und. 16

37 und. und.

40 1.887 und.

und. : undetectable level
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to 1.887/day and 7.27/day in 2 other cases
(Table 8).

Discussion

As regards the clinical therapeutic results
of mesterolone, Schirren? observed an in-
crease of fructose in semen to the normal
value in the entire series, and spermatozoa
«count also increased in 6 cases, upon adm-
inistration of 20 mg a day of mesterolone for
more than 4 weeks in 12 cases of male
sterility or impotentia coeundi due to postp-
uberal Leydig cell insufficiency.

In our results, administration of 30mg a
day, total of 900-6000 mg proved to be ef-
fective on the concentration of spermatozoa
in 60% and on the rate of motility and
number of moving spermatozoa in 47.5%
and 50.0 % respectively. Pregnancy was suc-
«cessful in 4 cases. With the results obtained
above, we can find out a significant thera-
peutic effect of mesterolone on spermatogenic
mechanism.

As effects interfering with the central
regulation of this drug, Neumann et al®.
-experimentally studied the inhibition of gona-
dotropin secretion by assessment of the
inhibition on testicular function and ovulation.
‘Subcutaneous administration of mesterolone
gave an effect similar to that of testosterone
propionate, but it was necessary to use about
10 times higher doses for the production of
centro-suppressive effect than with 17a-
methyltestosterone in oral administration. Ac-
«cording to Schirren”>®, the androgenic action
of this drug is as weak as that of 17a-
methyltestosterone. While the effect on liver
function® " and the central inhibiting effect®
of mesterolone is extremely weak.

In our own experience, findings suggestive
of central inhibiting action were obtained in
7 cases among 40. These 7 cases had shown
a remarkable decrease in number of sperma-
tozoa. Especially in 5 cases among 7, an
-azoospermia was recognized. The urinary
gonadotropin, especially in LH excretion
level of these cases was remarkably decreased.
These findings would suggest some centro-
suppressive effect by this drug. In these
cases with decrement of spermatozoa, reap-
pearance of spermatozoa or increment in its

Effect of Mesterolone
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number were observed after 2-5 months of
the resting period. These results were
thought to be so-called rebound phenomenon.
With the expection for the rebound phen-
omenon, which would be induced by a slight
centro-suppressive effect, this new androgen
was thought to be available for the treatment
of the male steriliy.
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B REGERE 34352\ TRt o> alkaline phosphatase fEZHIE L, ROKEEZ G-,
1. RIEBREFERICE) LY OO alkaline phosphatase 238 £, FERFERIIERSTFERCHLE

BlcmviEzRLE.

2. #E8EH acid phosphatase ¥ XU leucine aminopeptidase fi & alkaline phosphatase fEDEIZHE

DD H BTz

3. FE4Eh alkaline phosphatase fi & M A LA & ISR 2 7 v 4 FEEIMEDR I

Y (V£ S/ b

B OB

4. ZFfIC X > TR alkaline phosphatase fEIZZEFI L, AHICH 2 & KL, BRICHEWEZRLEZ.

19354 Kutscher und Wohlbergs!P 2351k iz &
@ phosphatase DFEET A Z LEHFAL T L 72 23,
alkaline phosphatase (LAF ALP Efg3) 22w Tl
Zh X Y B < Mann!® BR4EOEEHICTFEET S ALP
EOWTHRE L. BiofEic X>T ALP O RIcE
5V, K R, FTEL, B, bt FTERHED,
FRTE ALP L ORIV TH 2, 3HLS
N TE s, v MEEH ALP fHIZ OV TOHE
FORETREBD R, SREAEEEREFIRIC oW T
WELOBGREED 2, 3OMHE YR L IREE #E
T 5.

WMENRLE D RIZHiE

TR B RS BB R IR BEMR SR 38\ T19654F 4 H
X VI1971FEI2R I 7% 6 49 H ARICEER L, T
T 3 EP L 2R L 71 TR RRE R T NEER
H 33 P% b LITDNBEMERV TERIRICH S &
L, TREFTRE, S8R, AHWERLLOEL D IER

FRERE (DLTFNHBEE M3, K FIEE 40X 108/ml PA L,
EER60% L E, FHHHE0%LLT), ZHETER LT
ORE LT, FETIEE 40~1x108/ml), #EKEFIERE (BL
T A BrEEd. REFIEE 1xX10%ml BUF) © 3 #ic
SiFTe. FRFNOEFBUINEEIR], OF1254], A
HI24FITH Y, EREHEMII T ENSL.8(R=27~
39) #%, 33.3 (R=28~39) #% HLU3L.9 (R=26~
44) |J/ThORk. TOBRMEIREERS, B, EHR
A, HREERRELCLNGRRET 2RO L0,
FBBEED DS b DR E TR

AEDOFEUL 4 ~ 6 B 0EEBYEIBRIC W THF
MiczhzRe, BTEE, FBEE #F% (Giemsa
Hufa), FEHR (Eosin AEf) 22 RLLE, &
532000815, 2055fiErb o b, =0 BEx iRk L L TR
FEOREE T2l ZOREECEFOFEELR
T EERMEDIZN, FEILICH L3 ETORBEICIIICE
BEI->TWw,

ALP fEoJIEIcix King-Kind &9 % F\v, BES¥%
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JeEEER QV-50T % > TiHlE, King-Armstrong unit/dl
(BLF KAU/l £B53) TRLZE.

Beuhle ALP E LR, BTiBE, EFRnL L
ORFREHR % & & bIZF(3~51), H(6~8A),
Fk (9~118) BIUK (12~ 2 A) omuZFEizHE> ALP
HOEEE M Lz, Fe—IoEFICH L TidfEiEh
@ lactic dehydrogenase (LA LDH kg3, Wrobl-
ewski unit/ml?), leucine aminopeptidase (LL'F LAP
Lg%+, Goldberg-Rutenburg unit/0.02ml!®), acid
phosphatase (ACP, King-Armstrong unit/ml®) X
O glutamic pyruvic and oxalacetic transaminase (LA
F GPT and GOT k3. Karmen unit/ml') % [R]Rf
IR UHHE OfE & e L7,

NS BERME O PE T BRILE bIT/T R, RATREZ
AL —20°C deep freezer 2R &, 24 FFFLINICHK S
il I 1 I

MRS IR TREEIR X D B2, 2055 FH0E
L 724£2000[81#£1043 11 2 [Eomik & 1T v, =0 EF L
LCH, 0RO BEITI LEFICLEZINZ
Tz, JIE L7z iEE{ESE & LTk total prot-
ein (LT Tp &M&3. Biuret %), A/G b (Biuret
#:5), total bilirubin (Jaffe #!?), thymol turbi-
ity test (Shank-Hoagland #19), total cholesterol
(Zak-Henley #:20), ALP, GOT B XU GPT, crea-
tinine (Jaffe %) 72 » Mz BUN (diacetylmonoxime
BI0) Thd.

RBHRF e Fe UTIEH2UERERE AV, 2ok
DT b BEITH UFICLBE I Ty, JE LR
Hz7FuA FELTEMI7KS (Drektor HF)I128559) ,
17 OHCS (Gren-Nelson 1 )JI|Z5H19) TH 5.

Zh b DA(LEE O TR b RUEHR I 24m5 I LA 2

(193 19

HLAERE (P<0.01) TBWEEZ-RLEZ L2 LOE
ENBIUCAROHIIZZOTEHMEICB V- THEDER
Bizsol (P<0.1)

b. FHERE, KT R X ONEENER L 0% (Table

2)

NETIHEHERL, T/BRETIIARTHEREDHEE
EROLN, &EL L THEEAESREZRTIITETIR
ERBIUHREDCTFRIZLER D ALP ik offfich

Table 1 Alkaline phosphatase level in

infertile human seminal plasma with re-
ference to spermatozoal density (Mean+

S.E.)
Alkaline phosphatase
G No. of level
Toup e e
Cas€S | Mean=+S.E. ’ Range
Normospermia 94 ‘ 22.12+1.06| 10.4—57.0
Oligospermia 125 | 20.32+0.80] 7.3—42.0
Azoospermia 124 | 2().23i0.70‘ 6.0—39.0

Levels for ALP are given as King-Armstrong

units/dl
BoOHEBZEDErok.
c. ¥R 2, 3 OEEFEME L OBfR (Table 3)

ACP 75U LAP AL oficAED {2 S L
7c#3, LDH L OMICixABEOHBEZRED ok,

I puZ kR ALP 5L OBfR (Table 4)

NBLUCOMTEE, &, FiCRIESEL, ABT
BE, BICECEREZTRL, SHICH LNBORKOH
RS THEE (P<0.01) iz, *7-EH0 RIS

Toble 3 Correlative coefficient of alkaline
phosphatase level to other enzymes in infer-
tile human seminal plasma

FELKES LT L. ALP in seminal plasma to ‘ l\clgéeSOf =
B i Lactate dehydrogenase 106 0.1476
s Lactate dehyd
I Hifeh ALP f & & ROHTOTIE L OBIR g 33 |—0.2673
a. FTFIRBEL ALP fi (Table 1) Leucine aminopeptidase 93  |—0.2420%
NEIZ S 22. 1IKAU/L & AREOF 20.2KAU/dI Acid phosphatase 66 0.3748%*
Table 2 Correlative coefficient of alkaline phosphatase level in infertile human seminal
plasma to semen quality
ALP in seminal | Azoospermia , Oligospermia L Ngrmospermia Total
plasma to No. of = No. of e No. of | e | No. of | =
) cases B cases cases B | cases L B
Motility of sperm 120 0.1287 | i 0.-2672* ‘J 195 0.1480*
Density of sperm 120 0.0510 75 —0.1743 | 195 —0.0007
Volume of semen 78 —0.2354* 120 —0.0787 75 0.1655 ’ 273 |—0.0529
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Table 4 Alkaline phosphatase level in infertile human seminal plasma
with reference to season
Azoospermia Oligospermia Normospermia
Season
No. | Age | Mean=SE. | No. | Age | Mean#SE. | No. | Age | MeanSE.
Spring 38 ‘ 34.8 i 16.81+1.13 | 22 | 34.8 | 22.97+1.80 | 30 | 32.0 | 27.60+2.42
Summer 20 ‘ 30.2 | 24.57+1.63 | 26 32.4 19.87+1.73 14 31.0 | 19.83+2.35
Autumn 48 | 31.8 | 22.85+1.06 44 32.2 22.48+1.46 20 31.4 | 21.70+2.12
Winter 18 ! 30.9 l 15.67+1.50 | 33 33.8 16.01+1.17 | 30 32.1 17.99+0.98
(P<0.05) Ic@EM27z. E7-OMOEM LB BIVUN AL L ORICEERBRODZ2 ZLHER S L T
BOFEH LEHOME O MIZLAEE (P<0.05) DENH 51020 b NEESEfR o ALP fEIZ > v T Bell and
bhi. Lake!’, Gutman and Gutman®|Z{f\ & L7255, Moon
I B E LR ALP fE & OBf% (Table and Bunge!'® & RIAEBERITIME I L2 V&

5)
M ALP & &0 Lic v Fh o&{LFHE L ©
L BERHEEZRD 22k,
IV. JRY¥ = 7w FHELHE &R ALP fiL OB
1% (Table6)
17-KS, 17-OHCS O b e ALP fi & o
ICEE AR ER D ot
Table 5 Correlative coefficient of alkaline

phosphatase level in infertile human seminal
plasma to blood chemicals

ALP in seminal plasma to ! Nc(;se(;f ‘ r =

Total protein 68 0.1116
A/G ratio 62 0.0231
Total bilirubin 49 0.0094
Thymol turbidity test 67 0.0664
Total cholesterol 66 —0.1312
Alkaline phosphatase 49 —0.2568
C;]l;lstgmic pyruvic transami- 66 0.0046
Gl:r';a\ir:{iigeoxa]acetic trans- 49 0.0188
Creatinine 50 0.0906
Urea nitrogen 50 0.1006

Table 6 Correlative coefficient of alkaline
phosphatase level in infertile human seminal
plasma to urinary steroids

ALP in seminal plasma to No. of j T =
cases
17-Ketosteroids 46 0.0359
17-Hyroxycorticosteroids 46 0.1701

z &
ALP PHEHEHIZEEh T2 2 ermohns it

W ALPfEZAL, &L L THITK LR T3 L
DOEICEERHEN LV, BrcgdThRI T 5 &
NEZABCHLARBIREWHEEZRL TV, 2ozt
EABEAEOVIRCZELERL Tv 3 LHEESH
%.

FEICH¥ T % Fructose fl & ALP fH & OiCHE
BID T LIZWUHRTH B, SREIOEEANISIIRICH
dk+3 ACP 3L LAP L ORI HR b= L
i ALP i i+ 5 Z L &R+ 0T, FiEd
ALP flSBISIIR O Sy e & @ Bk 2 o & L3
ETE, FTOREE, 55 VCIEEHEFED RED R L
L—E3 5. Lo LRIERBEREICEREL R E Lo R
17-KS, 17-OHCS ! ORNCER P sz LTh S
MR L, FiEh ALP BPBET 27 72— F
DFAO L D ICHHIC P i LRFEEARLVE fE L
—E L TEI AEPEHS AT R, MERSEE L
WS OB E T LIz H @ & LTIk Roussel and
Stallcup® Dk 2 %745,  MPAICEE L FEEESRE
L DOARE BT S DA, BIEEAIED filter T
b3 LVHEEPLTEMmF ALP £ & OFHBE LH
HENT=AS, Cahne? LRERIZ2E Y Lz BfRE RN S
¥, fEiEP ALP i psk & v 9 X D BRI, HFICHT
YBIZELEENS ALP itgkT 2 b0 L Ebhiz.

PUERIIS U TE OMEBERET T 52 bl X D
i, M LDH EXALMIE-Z e bmbhTy5
B0, MERICOWTOREIEAR V. SEORF TR
bt MEREH ALP fEIC S EER R b0, FRK, FickKic
L, RIBRCEHAE R LIz Lkt MEBRELBIRL
THEDZFETHS. RPR T u A FPHIE, 75
LEERNVE LA LIRS, fRic ACPEL D
BfRIZ oV Tix Grayhack and Kropp D&M H 5
23, SEEBEFO TV ELBEBRLTYWS LEbR
%7, ALP fHLolicikkAi b o EE2RD 12
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W

TR R E R B R B RIS EHC BV TIRER L 72 B
FAGEIERE 343 filic o v THEHR @ ALP % JIE
L, ROEE B,

1. RERFREESRICZ 272 ) OBED ALP 8%
, ERTFERIEEFERCHE LAEBICRVIEEZ T
1808

2. ¥t ACP B3 XU LAP L ALP fEoficH
FoMHE AL

3. FEiEF ALP fH L MmiBEAELEER S CICRP R 7
v A FEEHEOHICERE OBz AL h ko,

4. FFc Lo TR ALP fHixE®L, &8
2 EHEL, FRIZEVEEZR LK.

MBI hIo ) BECPEEEE O MY, M5 E R
WELET.
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Studies on the biochemistry of infertile
human seminal plasma
I. Alkaline phosphatase

Tomoyuki Ishibe

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

In series of 343 infertile males, seminal plasma
assays were carried out for alkaline phosphatase
level. The results thus obtained are summarized
as follows.

1. There are significant amount of alkaline
phosphatase in the human seminal plasma and
in a group of normospermia significantly higher
level were observed in comparison with cases
in azoosperimia group.

2. Acid phosphatase and leucine aminopeptidase
levels in the seminal plasma were found to be
correlated to a significant extent with the level
of alkaline phosphatase.

3. Alkaline phosphatase level of the seminal
plasma showed no significant correlation with
blood biochemistries and with urinary 17-keto-ste-
roids and 17-hydroxycorticosteroids.

4. Seasonal variation in alkaline phosphatase
level was observed and the alkaline phosphatase
levels of autumn and spring were mostly higher
than that of winter.
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Prostaglandins in Human Seminal Fluid and their Correlation

to Fertility. First Report: Concentration of Prostaglandins

in Human Seminal Fluid in Relation to Semen Test

HFERKFERANFEHE (EE: ZREZR)

#x i JII

o
Yoshio KAWAI

W 8 N
Norie KAWABATA

Bom K
Katsuo OMI

Department of Obstetrics and Gynecology, Iwate Medical University, School of Medicine

(Director : Prof. Yoshimaro Hata)

HEERASRRERARTIESN R 2 N RBFLEORABTF OO b, ERICZTAZREY, PGIRE LR

FTR & OB 2 R L7,

SR B U< ISt S o Akicity, EREE, £ L LT Radioimmunoassay (Z& 27z

1. HT%kL PG RE

IEETIEORIRT, PGE: 2B TORKRE ORERPF LT

2. FWTEBERL PG RE

WFRBRIE DRI, PGE: 28\ TOAKREOFRREIHEL .

3. Farris DEZRE L PG BE

Farris OIEZAZIIC B TR IC 72 5 DIIBIRIC BV T DA, PGE:L OKREE ORERMBEL .

F L &Iz

FRRE T 4 v (UT PG LigY) RIS
2 BAEBHERCEL TS VA RMENRD S, 1HE
R T DR & SSUNER O F A I BB EEBEA T
3 RPTIETEEIER, SR IS B A R R R SV D UHE
ER, FEHTMHEECER LTl © EB% 8
7% PG ORERLETHB. Sbig, FkHBZ L,
Asplund?, Eliasson® 5 OHFZEICRBWT, PG O3
BIFARNEED—HE L TRBERTWSHZ L ThH 5.
Hawkins & Labum?®, Bygdeman & Samuelsson®%, {f
BOOREHEFIORERED PG 2REL, Z DKM
BEEERHAL V20, RFICIIVRBIZELEDLT
BB,

—J%, PG ZAEERE» L SBIERT 5 HEIC2WT

1, PG #% < ORIEERICS», AR L2
FEET, R#tsho3 <, JEHRRICE7AbEmitE 2
HL, BiTEE, krTLEEEY» 0 PG OSOR
XD, WRETESHMERED® IHLEA TV
V. EELIE, NFIESPRIERTOTES I X >TH
F S NI SRR ICRE VR o PG 2 JEL,
TR L OB EEP L RETIL, —oDRABERIZOTHR
&ET5.

WMRE LUVKBRFE

HFERKFRGERARI R RAE T2 L 128
W53 OMABT T, FRREZHETLZLODD
b, ERICTAZBALE(EL).

BEiEsh o, MRz v 2gh, 7 Folch
TEBRHAL, Sephadex G 25 fine # 7 A2 X VIEIFE
BRAoERESETHIEEL L, &6icmibRFE—FKD
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# 1
Case | 5 ool Vol. coum“Motility; PGE | PGF
No (ml) (XlO‘)‘ Rate ; (ug/ml) | (ng/ml)
1 2.8(1000| 40 l|tot. E6.2| 139
2 2.8 500 none 6.7 214
8 1.4|3200 | 20 17.0| 271
4 3.0 2500 | 30 38.5 | 300
5 2.2 4200 | 40 43.2| 152
6 0.6 4000 | 20 43.8 | 467
7 0.6 6200 12 [Ei 0.711| 767
8 2.0 | 4200 | 40 0.385 | 152
9 4.5|2500 | 20 2.670 | 190
10 2.6 2200 20 0.728 | 100
11 2.5 (1250 | 30 3.120 | 620
12 | 26| 3.5| 500 | none 0.284 38
13 | 34| 2.0|5250| 30 1.800 | 520
14 |28 3.0|5250 | 80 1.260 | 296
15 | 28| 1.5|zer0 | — 0.576 | 1000
16 |31| 1.2| 500| 40 0.792 | 200
17 | 33| 3.0|2500| 30 1.680 | 1000
18 33| 2.5|5000| 80 1.136 | 620
19 |34| 1.0|3000| none 0.696 | 336
20 | 38| 0.5 zero — 0.648 | 1080
21 | 28| 1.6|1000| 15 3.120 | 1840
22 | 30| 2.6| 350| 95 0.818 | 312
23 | 34| 3.0|1000| 50 0.458 | 144
24 | 81| 4.0]6200 | 40 1.320 | 184
25 | 29| 0.5 zero — 0.680 248
26 | 28| 4.5|2200| 20 2.880 | 2360
27 | 33| 5.0 9000 45 2.140 | 1010

ZERT PG KB oW, BIECHR®RT 7 L
L72(E2).

MY F U LATEH L PGE:1 BX W PGFa Z3EE L
LTOENEITHN 0 %T b b, BIEEISEL T
¥,

Wi Ehiz PG 1, E. Merk #:® Silica-gel H %
FAWTEZ0.25mm OEEFL— r&22< Y, Zunk
b EfRF =k ) — )b BRERHAZ50:50: 15
3 (v/v) DRI X D EHBIDOSEEITR 27 (F
3). Rf fiix, PGA, PGE, PGF T%h Fh 0.92,
0.59, 0.40THo/=(F4).

EWBIC s v e PG T L T, # PGE i3,
0.5N-NaOH, 50% =% / — AWK T7 A4 ) LT
PGB izfb s ®7cnb, #HAR278my OWRINE RIE L
TEE® L. PGE: BXU PGFze i, /PMFHEHLD
$EE% 5 1 7 H0E OReG-58 X108 OR-G-6 (£5a,
5b, K 1a, 1b) %{#\>, Radioimmunoassay (3%6)

s IR, (23 ) 23

£ 2
EXTRACTION OF PROSTAGLANDINS

Sample : Folch=1 : 20

L__a

mix and stand by (30min.)
aspirating filtration and washing
with Folch

filtrate

Step 1

protein

eyaporation to dryness under

high vacuum at 40°C

dissolve in LP 5ml

aspirating filtratin d hi
azgirat] g and washing on
insoluble filtrate (7—10ml)

residue

._%6___

<4
(]
o
B

)

elute from the Sephadex G 25
il W ephadex column

wn
o
@
=1
w

nonlipid
B8 eluted solution(25-30ml)

evaporation to dryness under high
vacuum at 40°C

dissolve in C C1, 5ml

add 10ml of water and shake
violeqtly

liside centrifugation (3000 rpm:, 10 min. )
upper phase

adjust at pH.3.0 with IN-HCI
add 10ml of ethyl acetate and
Step5 shake violently

I centrifugation (3000 rpm., 10 min.)
lower
\L phase

—— 5 ——

upper phase

add 1ml of MeOH and 200 ul of
T 1N-NH,OH, and shake violently

evaporation to dryness under
Step 6 high vacuum at 40°C

residue(=total PGs)

’l‘ TCL

LP means lower phase that formed by the mix-
ture CHCls: CH3OH: HCl-acidified water (pH
3.0)=200: 100 : 75, by volume

X VERLK.

5% 3

WES iz PG BEEE, W TFhIIhETIERS
NIPEEPDOITL BRTHE LB Z ERNEREN S
(£1).

(1) gL PG BE

R FED PGE:L MEMZR T BSME, @Eo&E0 L
TZFRB D bhilahrolz, PGF iI2B\WTi 4558 L
DEFBDLNBN(FET).

(2) HWFEBEL PG RE

EXR2THIT, IERETRED 3 6% R T fEFlic > T
WL 7z,

FETRIBIE DRSHET, PGEL O I T{EIREE DfERE 1S5
bhiz(E8).
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# 3 Identification of Prostaglandins by Thin

Layer Chromatography

Silica gel

containing silver nitrate

separation of compounds differing in the
degree of unsaturation.
Ordinary silical gel
group separations PGE, PGF and PGA.
Experimental methods
glass plate 0.4X20X20cm

0.4X10x20
0.4X 5X20

thickness of coating, approximately

iy
2)
3)

4)

0.25mm. using the Stahl’s applicator.
30g Silica gel G,H, HR \

70—80ml of water /mlxed
Silver nitrate(1—3g), dissolve in the
water.

activation by heating for 30 min. at

110—115°C

after development, the plates,

dried at room temperature

sprayed with 10% phosphomolibdic
acid in ethanol solution’

heated for 15 min. at 120°C

Solvent system

CHCls: EtOAc: EtOH: AcOH=50:
50:15:3

# 4 Rf values of Prostaglandins
containing 1g-AgNOs Ordinary
Componml |~ T olion ot S‘I‘C{_‘I get
H G
PGE: 0.69 0.65 0.59
PGE: 0.62 0.57
a ; .44
PGF; 0.50 0 0.40
PGF:a 0.38 0.30
PGA - — 0.92

#% 5 a Specificities of antiserums

for individual Prostaglandin

a. ORI1-G-6(anti Fza)

PGs Quantity qf PG _(g) Rate of cross (
on 50 9% inhibition | reaction (F2a=100%)

Es 100 xX10-° 0.04

E. 300 X109 0.01

Fia 0.22 %109 18.2

Faa 0.04 X109 100

A > <

As > <

B > <L

Be > <

Z5b
b. OR4-G-6(anti Ei)
PGs Quantity of PG (g) Rate of cross
on 509% inhibition reaction (E1=1009%)
Ei 0.8 X 10-9 100
Ee 230 x10-9 0.25
Fia | 2.5 X 10-9 32
Fao | 1000 X 10 <
Ay 1 X 10 80
As 350 x10 0, 22
B 0.55 X 10 145
Be 60 X 10 1,33
%
40 A
Standard curve for PGE,
%
|
:¥ 30 A
=
3
2
S 20
2
10 4
mr s 6 8 10 ne
1 a
Standard curve for PGF,. by R.I.A.
i 40
5
& 30
]
M
;é
o
10

T

P10 2.5 5.0 10 ng
B 1 b

(3) 1FZef%¥ (Fertility Index: F.I.) & PG BB

19514E1C Farris 12k D 3EE Shizb DT, 1REIOH
FE &< TR O RTETHRE TR SRR E R LS TH
5. FBOWORT XY, ERICE VIR ARA 5D
METABRB /TR0 T, ZhickY PGEL BX
U PGF2 O¥EHE 1 ml FOESHEEEB X O 1 EFFELIK
HoOLEHEEERI L. £ F1 OFHEE, £h
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# 6

Procedure of radioimmunoassy
for Estimation of Prostaglandings

Sample 100ul

add 100ul of H PGFz2« or PGE1

add 100ul of dil Antisera
Incubation at 4°C for 24 hours

add 100ul of dextran coated charcoal

centrifugation (2500 r.p.m. 5 min.)
Supernatant 300ul.

#h203, 101, 16THD7%z.
RIESED Dt O A2 PGEL DIEE L PGFea
DREELR B DR S NI (R 9).

ERRNON

# PGE, PGE: ERTRE, MTIERE » 5 W IiZ
Farris ® F.1. ®D#EDP X 278, E27 {EFMHEE KL
a,%uonéar‘mfmo::»svt ZOEHEFERICKTLT

i bhhot. FOMmORETIE, HikREER

&

add 10 ml of Bray’s solution ‘Alﬁféa"bti)@f% PG OEHENHIFZETED
Count for 5min. Eﬂiﬁ?ﬁ\off_.
PGFu ICEALTIE, WFhOBRE KBV Th, F
*x 7
Count of No. of ‘ Prostaglandin Ei (ug/ml) Prostaglandin Fe« (ng/ml)
Clinical Diagnosis | Spermatozoa [
(X 10%) Cases Max. Min. Mean. Max. Min. l Mean.
Azoospermia 0 \ 0.680 0.576 0.635 1060 248 769
Oligospermia ~2000 8 ‘ 3.120 0.284 1.431 1840 36 438
Hypozoospermia 2000~ 6000 13 2.880 0.384 1.471 2360 100 520
Normospermia 6000~ 3 1 2.140 0.711 1.390 1010 768 654
# 8
Range of No. of Prostaglandin Ei (ug/ml) Prostaglandin Fz« (ng/ml)
Clinical Diagnosis . ‘
Motility Rate | Cases Max. ‘ Min. | Mean Max. ( Min. \ Mean
| |
Necrospermia zero 3 | 0.69 0.284 0.490 336 36 195
Asthenospemia ~80 18 3.120 0. 711 1.525 2360 100 561
Normospermia 80~ 3 1.260 0.819 1.071 620 296 | 409
%9 BIZERRDEN AP,
ez sicdbie), BELLIHEY, WKBEEzEDL
Ho. |Mean ofy  FGE. Pl SREREHBCECBBOBERLES. 7, Ak
Grade | of | Fertility l
Cases| Index [Et EiX 1Fae  [FaaX Zﬁ‘f%lux’rbfa@x'fﬁll%ﬁ?%kﬁlleﬂcﬂz%iI,tJE?
(ug/ml)]  vol. | (ng/ml)| vol. g I o B e B kﬁ]‘ﬁ &
o D 3 LU DA BB L
Al 1| 2080 | 2160 ’10.800 1040 ‘ 5200 “i . ’ il
Iz, H = E
B | 3 | 101.3 | 1.239 | 4.347| 367 | 1265 BLAE TR 0 [ AT AT 0 B 77 e B CBAL AR L
C | 7 | 158 |1.788 | 4.821| 1010 | 3046 BEET
D | 5 0 | 0.577| 0.644| 536 523 x M
Fertility Index (Farris,1951) 1) Asplund, J. A.: Acta physiol. scandinav.
vol of seminal fluid 13 : 103(1947) .
X count of spermatozoa 2) Eliasson,R.: Acta physiol. scandinav. 45 :
X motility rate X 10-6 158(1959).
A : (high fertile) : 185 or over 3) Hawkins, D. F. and Labrum,A. H.: J. Re-
B : (relative fertile) : 185-80 prod. Fertil. 2, 1-10(1961).
C : (sub-fertile) : 80- 4) Bygdeman, M. and Samuelsson, B: Clin.
D : (sterile) : 0 Chim. Acta. 13 : 465-474(1966).
5) Bygdeman, M.: International Journal of

Fertility. 14 : 3(1969).
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6) Haruo Ito. HR#F£&3E, 13 :1(1968).

7) Samuelsson, B.: J. biol. chem. 238, 3555-
3564 (1963).

8) Shaw, J. E. & Ramwell, P. W.: Meth. Bi-
ochem. Annal. 17 : 325(1969).

9) VH - fh: EX0obwi, 8:5(1972).

Prostaglandins in Human Seminal Fluid
and their Correlation to Fertility. First
Report : Concentration of Prostag-
landins in Human Seminal Fluid
in Relation to Semen Test
Yoshio Kawai, Norie Kawabata,
Katsuo Omi

Department of Obstetrics and Gynecology Iwate
Medical University, School of Medicine
(Director: Prof. Yoshimaro Hata)

In this study, the relationship between the con-

ANBERPOFT w22 75074 VIEHRLEEE L OBEEEIC VT BRESHE

18 % 1 &

centration of Prostaglandins in human seminal
fluid and the findings of semen was investigated
on 27 cases, adopted at random, of adult men 26
to 36 years old attending our sterility clinic.

These samples were extracted by recently es-
tablished procedures, separated by Thin Layer
Chromatography with Silica gel H and determin-
ed by mainly Radioimmunoassay.

1) In regard to the count of spermatozoa,
Prostaglandin Ei, only in cases of azoospermia,
is in low value.

2) In regard to motility rate, Prostaglandin
E: in cases of necrospermia also is in low value.

3) In regard to Farris’ Fertility Index, Pros-
taglandin E1 in Grade D, zero, sterility, is in
low value.

4) In the concentration of Prostaglandin Faa
were not found available findings in all cases.
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Relationship between the Contraceptive Action of L.U.D.

and Activity of Prostaglandins in Cerivical Mucus

ETERAFERABELRE (T BREZR)

JIN % 78

oA o O# N
Norie KAWABATA  Yoshio KAWAI

Bom R
Katsuo OMI

Department of Obstetrics and Gynecology, Iwate Mediccal University, School of Medicine
(Director : Prof. Yoshimaro Hata)

1.U.D. oEfgFEEF+aEHESA Ty, FHE O ERFEFR O Prostaglandin (BLF PG L H)
FHEL TV 5, ZORTCEEHIETD PG EBEICOWTE~NS. W5ix LUD. EEFA126] L, FEE
EESHITH B, Lfll LHESIENICEE IR EFER L. LUD. #E¥&MI3, LU.D. EEBRREIOHEE
PRI L7 7T &, LUD. E5%1 7 AU ERB LB S HITH 3. T ORM#£198 BiICEE

KR 2 BRIk 72 110 % n & FLBRR RS L 7e.

LU.D. ¥Ex#EFOEH iZ PGE: minimum 13.5ng/ml, maximum 580 ng/ml, PGFz« minimum
1.0n g/ml, maximum 820.0ng/ml. L.U.D ### 147 AU EREL72#lx PGE: minimum 5.3ng/ml,
maximum 26.0ng/ml, PGFz minimum 0.4ng/ml, maximum 32.0ng/ml. —J}53EEE%HFiE PGEL mini-
mum 9.0ng/ml, maximum 204.5ng/ml, PGFz« minimum 0.2ng/ml, maximum 306.5ng/ml TH>7z.

&

1.U.D. DERBFIC OV TIRTEX DRl b 5. BfEZ
O—¥ L L T, IPEEHOLELD, FENKORIED,
B LU D 2RO ERIEESE O JRPTRHD 75 & OFL
Bdb.

—FERMIZT v hT LUD. (@) BANOTEN
SYUWHE T FEBABIT- B ICEAT % LHERIEASED S
IOV O EEHAREREE T2 XY
PGs DEFEEDAIEMENERIRSh Tz,

Z®f#% HortonIiZLVHE Y = F L VEATEMD
PGF:. 23EEBHE N, L.U.D. OIERBEF L PGs LD
EEOREEEHUTE .

FEH 1T, LUD. EEmA LIEEFRACKIT 258
ko PGs it 45HE L, Radio immunoassy 12T
EELE.

il

¥R

LU.D. ¥FEmALG] LIRFAEIMA 8l a5 & Uit
TEPRIFE T SRR 2 BRI L 7.

LU.D. #EE/ALENE, LU.D. EE%ENOHTEHE
RHICERIR LI TH L, 355 1 7 AL EREIB L7256
Thd. EHEGIRREIOE B ICHERIE 2 SEUHR
72 LB b Inx BeBRAR AT L 72.

KR AHIE

PG DOJ[ERIE, Shaw LY RH 52, EEL
/NI S TR R P AT BT O T S O3 BEFE L
Bk >THiEGBEL, E&L.

i SEEEIE (R1) 1R$TZ8<, Folch TRER
L, Sephadex G-25column TIEfFER D EWIE S B H
JeE L L, mE{bRFE—KD ZERT PG 2KE T4
HgmiE L L, B THIH L7, # PG
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® 1
EXTRACTION OF PROSTAGLANDINS

Sample : Folch=1 : 20

mix and stand by (30min.)
aspirating filtration and washing
with Folch

filtrate

Step 1

protein

evaporation to dryness under

high vacuum at 40°C

dissolve in LP 5ml

aspirating filtrating and washing on
| with LP

insoluble filtrate (7—10ml)

residue

[0}
g ==

=

elute from the Sephadex G 25 column
with LP

s L T = solution(25-30ml

evaporation to dryness under high
vacuum at 40°C

dissolve in C Cl, 5ml

add 10 ml of water and shake
violently

centrifugation (3000 rpm., 10 min. )
lipids

upper phase

193]
-
@
-]
w

_%(___

[
&
@
=1
'

adjust at pH.3.0 with IN-HCI
add 10ml of ethyl acetate and

——

Step § shake violently
op [T | centrifugation (3000 rpm., 10 min.)
lower
phase upper phase

add 1 ml of MeOH and 200 ul of
1N-NH, OH, and shake violently
evaporation to dryness under

Step 6 high vacuum at 40°C

residue( =total PGs)

|
T TCL

LP means lower phase that formed by the mix-

ture CHCls: CHsOH : HCl-acidified water (pH

3.0) =200 : 100 : 75, by volume
Do, HHIHEE re~v ST 7 4—IC X0k (F
2). YUHFATEL0.25mm OFL— "fED, 7
nrukiVhFBRFL oy ) — )0 BEEE=50: 50 :
15: 3 DEFEHIC L Y PG H£HO MW 21T/ 5. Rf
fEix (%3) 2 << PGA; 0.92, PGE; 0.59,
PGF; 0.40T&H-o7z. #EX v » PG D[EILIZ0. 5%k
By ) —VEFCE.

SH-PGE: 88XV 3H-PGFe. L L THO 6
R, FHSEERIC BT 5 EIRIZKIN0% ThH o7, Fi
Radioimmunoassay!12(%, $i E: ifiijF OR 4-G-5 35 &
Ui Fea IfiiE OR 1-G-6 & 3H-PGE:, *HPGF:a, il
LT PG DEEELEIAFETIC4AC T—BR
RIGE®E 5. Hifke PG ORESEDSEEIE dextran-
coated charcoal 123 & ¥ TiEilRET 2 HFE TR
2l (&6) WEF LHEOREEEZVAxF v rFL

LU.D. OB #A & ST © Prostaglandin &1z >\ T B RiE 2k

18 %1 %

# 2

Identification of prostaglandins
by Thin Layer Chromatography

Silica gel containing silver nitrate

separation of compounds differing in
the degree of unsaturation.

Ordinary silica gel

group separations PGE, PGF and PGA.

Experimental methods

0.4 x 20 x 20cm.
0.4x10x20
0.4x 5x20
thickness of coating, approximately
0.25mm. using the Stahl’s applicator.
1) 30g Silica gel G, H, HR > mixed.
70-80 ml of water
2) silver nitrate (1-3g), dissolve in the
water.
3) activation by heating for 30 min.
at 110-115°C
4) after development, the plates,
dried at room temperature
sprayed with 10 % phosphomolibdic
acid in ethanol solution.
heated for 15 min. at 120°C
Solvent system
CHCls: EtOAc:
50% 155 3

glass plates

EtOH: AcCH=50:

# 3 Rf values of Prostaglandins

containing 1g-AgNOs Qf:dinary
Cmmm'wm@wﬁmﬁx‘“ﬁw
H G
_ [
PGE: | 0.69 l I
PGE: | 0.62 0.57
PGFie | 0.50 044 | 440
PGFs« 0.38 0.30
PGA — \ — ’ 0.92

|

# 4 Specificities of antiserums
for individual Prostaglandin

a. OR1-G-6(anti Fza)

PGs

Ex
E:
Fia
Faa
Al
Az
B
B.

Quantity of PG (g) | Rate of cross
on 50% inhibition reaction(Fa«=1009)
100 x 109 0.04
300 x 10-9 0.01
0.22 x 10-9 18.2
0.04 x 109 100
> <
> <
> <
> | <
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# 5 b. OR4-G-5 (anti Ep)

INEL

%* 6

PGs Quantity of PG (g) | Rate of cross )
on 50 % inhibition i reaction (E1=1009%)
E; 0.8 x 10-9 100
E: 230 x 109 0.25
Fia 2.5 x 109 32
Foo | 1000 x 10 <
A 1 x10 80
Ag 350 x 10 0.22
B1 0.55 x 10 145
Be 60 x 10 | 138
%
40 4

Standard curve for PGE,

w
=4
n

Binding of H*-PGE, (%)
L33
(=3

104

Standard curve for PGF:. by R.I.A.

@ e
=3 o
7 1

Binding of H3-PGF24(%)
By
o

—
=3

1.0 25 5.0 10

—# —IZNx T sintillation cuonter TEHAIF 5. ¥k
FHFRITHI40% T H .

OR 4-G-5 3 X ' OR 1-G-6 ® cross reaction I
(£4), (£5) Ths. BRERIEL), ("2) TH
5.

RS L UER
X (F7) 0T L Th3. LUD. EXEIOH

Procedure of radioimmunoassay

for Estimation of prostaglandins
Sample 100ul
add 100ul of H PGF:« or PGE;
add 100ul of dil Antisera
Incubation at 4°C for 24 hours
add 100ul of dextran coated charcoal
centrifugation (2500 r.p.m. 5min.)
Supernatant 300ul.
add 10ml of Bray’s solution
Count for 5 min.

# 7
Prostaglandins
@ LY D , e
— o BBT eem TR
(mg/ml) | (mg/ml)
1 = 18 5.3 1.8
'y ]
2 =& 5| 16 11.0 2.5
e o'
3 Sok) 16 16.0 1.2
4 0 8| 7 20.0 32.0
5 g 22 26.0 0.4
8 E 12 13.5 1.8
7 A 16 21.0 2.5
g 5w
8 8 5 13 30.0 1.0
9 'E
9 s8 15 71.0 121.0
>= g
10 °2.5|| 14 108.0 268.0
11 SEg| 8 430.0 800.0
12 S2E 10 580.0 | 820.0
13 | 1w | 90 0.2
14 ‘ 17 |  14.0 8.0
15 | < 1 15 15.7 1.4
16 3 |11 19.6 1.8
17 E 14 21.0 70.0
18 S 15 290 | 16.0
19 | 12 62.0 | 12.5
20 | 14| 2045 | 3065
Post | | T
21 | Cesarean | 19 | 18.0 | 1.2
section

EHEIIH O PG 4E£1%, PGE: minimum 13.5ng/ml,

maximum 580 ng/ml T PGF2« minimum 1.0ng/ml

maximum 820ng/ml THho7-.
LUD. ##1 7 AU ERBL 7241<ik, PGE: mi-
nimum 5.3ng/ml, maximum 26.0ng/ml T PGFe. 13

minimum 0.4ng/ml, maximum 32.0ng/ml T ->7-.
—7% LU.D. #2£3541 <%, PGE: minimum 9.0ng/
ml, maximum 204.5ng/ml, PGFz«, minimum 0.2ng/

ml, maximum 306.5ng/ml T&H -7,
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HEYIRMZ19A BICSHE RN & BRI Al B
T PGE: 18.0ng/ml, PGFz2. 1.2ng/ml ToHD7c.

LU.D. OfERABFICOV T, ThE THII~DR
w, giEES) L < ICHROER X CIISENICHT 5%
. FERBIUTERE L  ICHEBICHT 2 ED 5
VIETFERICRT S, FENBEORER D 5.

ZFOHT PGs LOMETHELED L 7230, L
U.D. ¥5IC X 2T EESUWE~D LRI &,
ZFRICEB2FE, JPFCRBLETRHET, ZORBEES
BRER~DZRIET b 5. EHL X EERTIC
PGE: XU PGFa ZFEFAL, PGs L LU.D. O
Kere L OBE, =0 @RI o THEEER bIche.

FAEEERIC X ) —EE T, REHMARERE O 21
EL RV THEICER & BN L TRE L.

FErgsicYry, ZRABEBROHBE LS HIEES
IUOEEECS L TR EROE R LET. LUD. 5
FiOSHEERHBERZLED Y ELLRRERET
i, HEr#E» s LCHEHEETSE LEERES
BhicE#HVZLET. EBxofb Ak vicikE s
L BELTERRESLCHEEZRLET.

x B
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Relationship between the contraceptive
action of L.U.D. and Activity of
Prostaglandins in Cervical Mucus

Norie Kawabata, Yoshio Kawai,
Katsuo Omi

Department of Obstetrics and Gynecology, Iwate:
Medical University, School of Medicine
(Director : Prof. Yoshimaro Hata)

The mechanism of contraceptive action of
Intra-uterine Divice (I.U.D.) is not yet clarified.
Concentration of Prostaglandin Ei (PGE:) and
Prostaglandin Fza (PGF2s) in the cervical mucus.
at ovulation term was determined by Radioim-

munoassay.
The cervical mucus of 20 patients have been

analysed. They were divided into three groups;
A, B and C.

Group A samples were obtained at estimated
ovulation term from I.U.D. non-inserted women,
group B from I.U.D. inserted women one month
or more after insertion and group C from women
at the ovulation term following insertion.

In cases of group A, the range of PGE: value
was 9.0-204.5 ng/ml and of PGFz« value was 0.2-
306.5 ng/ml. In cases of group B, the range of
PGE: value was 5.3-26.0 ng/ml and of PGFz«
value was 0.4-32.0 ng/ml.

On the contrary, in cases of group C, the range
of PGE; value was 13.5-580.0 ng/ml and of PGFza
value was 1.0-820.0 ng/ml.

In this study, the concentration of Prostaglandins.
were very various. Therefore, the relationship.
between the contraceptive action of I.U.D. and
activity of Prostaglandins in cervical mucus could
not been clarified.
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Studies on the Mechanism of Decidual Transformation

in the Human Endometrium

—The first report—

BESER

B B # — B K

- Shoichi HACHIYA Yukihiko SHIOZUKA Hideo KINOSHITA

moE B 5

KEER AT
¥ E K T ®E R
R =

Toshio NAKAJIMA Koji KUSUHARA

Department of Obstetrics and Gynecology, Jikeikai Medical College

AT ENBED BERRSIHEF 2 I L, BEEOEIRRSLIC R T B H MBI+ 2 BlICT, EXAERE
HOFUWHAKINNE, RO L 8RR AL, BXO, BTHEMENC X 5 @BIVESENRE 1T

B, ROZLEEREEL.

) FUHABGE, R, FRM L L ICBITEMEORT RE R LI L, i< & bR TR
B DM LRGN, BRI AP R, ISR, MR O RE R b, MRRRE
FBIEUHE DI L 3EIC NI ORERS I HIERE, & & ICHRETLIEOFTR 2R L.

(2) RS T LT B BRIOMAE & U TR0 & A BTSRRI & BETE MR B R 1 13 A

ERERZTR UM RIS Mifg b Z 2 0h TX .,

() MVARCT IR DR L IS EA L E R L, 2 DR, BXY, #EBCHET 3 HERRD

BEHTEE Shiz

I #&

AT BB IO H R E I 2 R H L,
BETHRLEENEE—RBOEM L LT, O THH
BEHMEEZ SN S FHNEEZEL, &6 gl
ERTEBAOND. PERX D23 RN 5 S OB
FEDMT I DN THRAS, NIRRT 3 W04
BFEUHTF LTS TRVESTH S,

JEBAEDR OB SN B D0, Wz 3751
SEARA L OBRRIC B v T, IS0 B ERIC B
% & DR R CIERBIE B S B DD, E72, Ifi7s
DRI b RIET 50, EBICT 7 o
ICTZDOBENRER SN B H Lo ioiiisd TEREY 2R
BICBE L TOTRHBER B Z 2 Exbh 5. BRE

HITB1T 2 GBI OMITERICB VT, MEHED
EERERE N ER S, &51T, ZTh B~
EEEL T &, NIEOHEBLSEZ 20Tl h
LIERRICE] 53BFEAS, 2N b DRI, b D
TR L—RRRENTHRZEREEL TS, LT,
i B B IERRAING & DA I B R B A ke e
DRI L 2 EELEEZEZ TIvh L OB
HoOTWw 35,

72, BRIEAX DA BIC, NE8OERIZTIEICGERE
b T 303, ZRICHIET 2 RHER O BRI T
WO X D BRI BB LB RS RO TH S I, Tol
5, MREEOHRS Lz OB RER S L, =
NEHCTEREAZLLRET 3 L 3BZ#ESh
3.
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YRR O EIE, T O X 9 RIER AR X
O IR DI B B —E O IR L & R 1B 5 2
LICEOTHODTHRHALES LD LEZD.

LE, TE BT, TEBTRER R~ OF— B &
LT, [ivgmksann, 3BI0%, MBS oM 1~y
KR AERFHALMEL, EHITE DEFE YIS
L, 2ol s M+ 5 cwic, ARRENARN
FIE, B, EESESEL D IZEONBERRE TS
WEM LSRR B 1T D LIkic, TBEMICE OMHITE
OBEE TR, MERIOVTORKED SR ER/T
DT ZICHETS.

II. BEHEEDVICRERERZE

(1) #FEHE

A Rty B R FE 28 H R 0 5 A O N IR FHEHTIC & %
EEpE, BOICHHEETEZREORFREL, &
B LTRFEMESOAIHE T & ) FHICHT S
NETETREDTENBICE X A T it
B % WA Lie, FEIER LITRT e TH
5.

#1 BRBEXAR
Gow o m ok M| 4 n
T % % 5 B %
" 6 5 M
" 7 4 W*
" 8 )
n 9 ~ 10 2
n 11 ~ 12 2 n
B 20

* 55 1 FlhdeafE

I TEIE 3 35 BRATER & O ERIBIFRIC X 0 BT,
PRIGTENS, BEBITEEO=SMICEAShTRY, Thith
MRS LR Y, MO, BREOE VW IMEE
ShaDTHLN, SEXBENMRELIOETE) Z
Lh L EROMEL B Y, LTEEREEOBE T
7o, HWHIBRIICBY TS, THICKIEL TEEHE, B
TOVEMRE LEE R R L L

(2) MFEFHHE

TR IR IRBE bk L= Y VAR, E7cik Helley
Wz THEE %1772V, Hematoxilin-Eosin Yuts, Azan-
Mallory ufa, Gitter ifes, P.AM Jeft (KE) 21T
kol

EFEHITIZ, 2.5% Glutar aldehyde (pH 7.4 Ca-
codylate-Buffer) 12T 2 REHIEER, R Buffer 12T

TR TERE T il B P i B 2 R

AREas 18 % 1%

%, S5Ic1%A 3 v AEEE (A Buffer) I CREER
1ERIFV, T 2 —AVRIUBIK, =A Az
v~ Porter-Blum MT-I %, ¥ X O'I%! Ultramicrotom
CTHEN L L, ERRY T =7 A, KRS OTER
547, Fsz HUIB ZE T M THRERE Y
Firote. Ei, BEAEROEVHFE b PV T
Ll TR L, FFWEE & T BT B S
HOBEL L.

L. % % A&

(1)  RREEH (WAL

a)  EHFBMEITL

NETE L REL, BoEE, e, LEEO3E
PNED LD, BEE, BXOYEHELEOmE AR
HEIPEE10H A EMEIC B\ T RLIEIERZ L O W] B 7> e iR
B3 X U B A RS L L.

R, SEERRESISEETH Y, 2o, BEER
ik L B i A2 L, iR E O L, #%0
P EREy b s, BT, ME O,
HOEK L kicikifk, ®72, AR SR LR, Bk
RERIRREEL OV b v 2 TR L AR L, FRICHEE B
FEFOBERICERICHE T2 (K 1).

P.AM Hufs Gitter Jefaic THEL V BBEAIIC Y
2GS O TE(E & BLEHsmpa A R 238w, &<ICZ
ho B EFETIHELATH Y, —ICHIROMEE
PR bEn bR (K2, 3).

b) BTHEMEATR

eIz TRE R TR R—ERIC T, = OEEER
FRIEICERL, ThOBHEIC X 2BMEEEOBIE LT
7z,

e b p R i BAAER, SIS BB, T O

BIEBPICEL RO L ZHMBIZ OV TEHEZ TR
FDTH DN, PO microvilli OFFFE, &5 ICHIMZ
NS AR 61 apocrine BE AW DTETELHEE &
N5, AEEAEREAY HAR@H 5, desmo-
some NI EDHLN D, HITFEARIC THIRE PR X
D FH, MEEAICEEL, R Mak S B IR—E
4EFMEICHER L CTHFET 5. ribosome D FFE DT
= CHEBENVEEEL, EEEO ribosome LEBD HI
. BET X IARRHEDRAL & cristae DREIENR D
Lo (K4).

R R OB, Vb B TR GRIE &
N AL R TR OB 2 1778 o7, ME 3,
B2 M L L chromatin 84 &7, LR O HTE /MG
{&, ribosome, V¥ Golgi FEEMNTFAL, IR LML

LAk R hkORAL, cristae DREEDR H Y Jist b Bz
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fig & RFR IR S DT AR b 2 (K5).

(2) RS

1) LRSS 5

a) NFBHESHTR

MV X A I 3 L SEEIREC S I3 D 7 <, R
ik L, ERASEHRE OB RBED i, il
JEREASERRE ISR 5. M, R

FORESER UMBAFIRE D LRBEANAIE S
([~

R pE ok, MAFEBENEE2ET S
HOER HY, HMBETIZEERERE T 2 O/|TH
%(46).

P.AM Yefalc TEBEIZYE 5HE O BEIREE
CREEREICEETH»D (7).

b) EBFHEMBERTR

RIS ROEIC TR LK, BEBEE OB g O
A E R L Lic, UTEERERICET 30
FETH 5.

fi b ROHIRE MRV OBER, HIEP/ R D L
TRER O HR D, INEIRD microvilli 13 R EHIARE
I 2oEmE <, RRABETERL, MBHOAY
FEARDMREFEL, 3% D desmosome 75588 57z,
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Studies on the Mechanism of Decidual
Transformation in the Human
Endometrium
—The first report—

S. Hachiya, Y. Shiozuka, H. Kinoshita,
T. Nakajima and K. Kusuhara

Department of Obstetrics and Gynecology,
Jikeikai Medical College

The purpose of this study was to elucidate the
mechanism of decidual transformation in the hu-
man endometrium and to clarify the role of the
decidua in the establishment of the pregnancy.

Histochemical and electron-microscopic examina-

S RT - - R (37) 37

tion of the non-pregnant late secretory endometri-
um and of the early pregnant endometrium were
performed and the following results were obtained.

1) The non-pregnant late secretory endomet-
rium showed merely retrogressive degeneration of
both the glandular epithelial and the stromal
cells. In contrast, development of the cellular
organelle, particularly of the mitochondria and
endoplasmic reticulum in both the glandular
epithelial and the stromal cells, and increase of
collagen fiber in the intercellular space of the
stroma were observed at least in portions of the
decidua parietalis. In addition, evidences of active
proliferation and elevated function of the whole
endometrium were obtained.

2)  Ultra-structural morphology demonstrated
obvious difference between the decidua cells and
the decidua-like cells which could not be dist-
inguished from the former in the light micros-
copic examination.  The decidua cells could be
recognized as rather different cells from the de-
cidua-like cells in nature.

3) Various changes of functions of the decidua
during the pregnancy were postulated, as various
morphological changes of the decidua were observ-
ed in the course of the pregnancy.
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Statistical Analysis on the Sterility in Our Clinic

FURRRE SR B F R AR S (BT B ER)
AN i1 #F A K A M ® MW HHE
Tadashi OBATA  Sadanao ISHIHARA Shusei HIGASHIYAMA
ok 12} [ € § G N—
Akira MURAKAMI Hiroji OKADA

(Department of Obstetrics and Gynecology, Kyoto Prefectural
University of Medicine, Kyoto, Japan.)
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Statistical analysis on the sterility
in our clinic

Tadashi Obata, Sadanao Ishihara,
Shusei Higashiyama, Akira Murakami
and Hiroji Okada

(Department of Obstetrics and Gynecology, Kyoto
Prefectural University of Medicine,
Kyoto, Japan)

Statistical studies on.the infertile women who
visited our clinic from January, 1966 to Decem-
ber, 1970 were presented.

Total number of infertile women in these 5
years were 1,065 and it was counted to be 7.6 per
cent of the total outpatient in the same period.

Infertile period at the first visit was mostly
2-3 years, and patients with infertile period of
3-4 years and within 2 years in turn were less
frequently observed.

In the result of systematic examination for
sterility, ovulation failure was found in 10 per
cent and tubal obstruction in 26.3 per cent. Those
who elapsed more than 2 years, belonging to the
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3rd and/or 4 th sterility group, and having the
cause of sterility, were counted to be 43.8 per
cent.

In seman examination, 43.4 per cent of total
patients were diagnosed as oligospermia (less than
2000 X 104/ml).

AR B - R e AT L - B (53) 53

Total pregnancy were 200 cases. Pregnancy
rate was 61.1 per cent in patient with ovulation
failure and low in patients with tubal occlusion
and severe oligospermia.

Treatment for tubal obstruction and oligos-
permia are to be endeavored in future.
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