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BEATE ZNENDORIFITOEITH72, RIELR
st%l3, Ca, Mg, Zn, Fe, Mo, Al, Be, Cu, Mn,
Pb, Cd, Co, Cr, NiBLU'SrD I5EHTH Y,
EREIIE R OIERER RG> 5 HE L, ppm T
~L7z,
4, WHERERL LUBELEEFARENTHEH
DR

R Z R L R Ic e, F(3A~5H), &
(6 H~8H), kK (9A~11A), £ (12H~2AH)
DAFCHEL, EHORBEREMR B L UMET
FEREOPHEEHEL, ThZFNEkst %17

S
& 82

1. MBREMROFHEH

WiRE, WTRE WHAEEEs LovsTiEs
DEHNDFEEEIR 1 DM TH 72, RI3HT
13, FEHHEOERZIIAD LN L7205 BFH

BFAEER EHRPHETEOFHEINCOWT

HAE2E 34%2%

B, E - ROFHMED, ZRFNE - KITHL
THEICE» 72 (p<0.01) (£1).
2. MEREOTHEH

15 BHEOWMBR IR OFH HITFHIRE I3 2 Din<
THh-72(F2). Thb6D) LTEHBOEEEYS
BNy nix, Mg, Fe, Pb, Cd, Cr 8 L UFSr
DOTLETHH72. T ubbMgBLUPbidkB L&
UHEINVEIZEL (p<0.01) (M1BLUX2), Fe
3%, EXW&RICE»-72(p<0.01) ((43). £7-

#z1 WERREREOZHEH (MeantSD)
LT MFRE WMPIABE WMIHEE
(me) (x10%/me) (%) (%)
F o412 05+287 5424229 19.8%11.0
n<n.m]
L 3.3£1.4  24.9%21.6 44822 34223 | p<0.01
Kﬂ |
FX 34£15 0.8+ 527+£23.8 324145 J
n<0.d1}
£ 3514 2.9+4M.2  0.3+U8 2.2%123

#£2 KRPHETCRBEENOFHZEH (ppm;Mean £SD)

Ca Mg Zn Fe Mo Al

Be

Cu Mn Pb Col Co Cr No Sr

269.2 111.1 163.3 0.14 0.18 0.08 0.02 0.037 0.003 0.034 0.002 0.002 0.014 0.008 0.053
* == = + + + 3 i = + i + + + + s
98.3 49.3 78.6 0.23 0.20 0.13 0.12 0.008 0.010 0.005 0.008 0.038 0.022

0.16 0.035
288.3 121.7 177.4 0.16 0.21 0.19 0.003 0.05 0.016 0.104 0.008 0.014 0.042 0.027 0.061
X +x £ £ £ £ £ £ £ £ = £ = = £ &

116.2 61.3 84.6 0.30 0.019 0.11 0.059 0.225 0.020 0.040 0.088 0.047 0.033

0.20 0.41
265.2 107.2 153.2 0.19 0.19 0.21 0.001 0.046 0.011 0.081 0.007 0.040 0.011 0.042 0.068

® |+ + + + + + +* * + + + + £ £ %
103.4 53.7 81.9 0.33 0.18 0.38 0.003 0.11 0.033 0.201 0.017 0.032 0.080 0.183 0.036
270.0 99.7 154.5 0.26 0.22 0.22 0.00040.048 0.010 0.050 0.004 0.006 0.064 0.030 0.070
£ |+ + + +£ +* + +* +£ £ +£ £ + £ + &£
113.7 51.6 83.4 0.16 0.12 0.33 0.003 0.06 0.010 0.122 0.010 0.017 0.052 0.035 0.035
5{’,’3_ r P<0.01 | —P<0.0—y
ok
0.2+
100+
01F
[o] o]
= X % % = L ® %=
1 #iedh Mg BENZH%E) (Mean+SD) X2 Hied PbiREOFEHLE (Mean+SD)
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Cr, Sr, BXUCdizFhZhErKe &, BB
FUKEBEIRBWTHEI V&P -7 (p<0.01) (X
4, 5BLU6).
3. WFAERE 6 LR L OBMR

WRARER RO ) bEHHE CTABRED R L LK
FHEELAIRD 6 TTE L OBFRER LR E
o IR SR Y (R R A

£z =

AR ORI TEEHE#HO A 5 72T %3, Mg, Pb,
Fe, Cr, SrBLUCdn 6FEHETH ), Mg 2w
725 EEDBENFFIIBCUREEEZ AL, /26
WATRCIIEFAEERIE, &, & KUK
WEWIERTH 72, INHDLENBERIE
BIHEROEH EOMICHBE I % o72%, £
ZFNDOREEITRERESDDTH 72,

WETEICOWTADL L, RES TEHEHICH
LTERLADDIIEELE>TLnD, ZHb6D
TLH & BFAEAE F 72 (IFHEFTR L nBEE 2R~
LIRS RSN F bbb Mg iZDonT
13, ZOBRELETESHRIAOHEERT LTS
Lo, AMERBETIHBEIETLTW5ET53
DPH N, F 72 cAMP 24 L2 FoEE) 2 (21

P<0.01

’7 <0.01 l \

ppm

o4t

& L £ %
X3 #5ih Fe RENOZHXE (Mean*SD)

x10-2ppm| P<0.01
p<0.01 ' ‘

[r—Kﬂ.ul——‘

0
T

1

-3 L] M %

X4 *EHEH CrigEOZEHZE (Mean£SD)
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4 5 adenylate cyclase DIEHALIERH L ED
NTW3? FeiclLTIE, FNRELETREL
IZIEABH DO, 2% ) 61754 DE LT, Fe
13X FH D mid-piece ICRET 5720, &Rt
L CTHFBENIE W EDMREIH 51148 Pb 220
T, PERETIE, EFEDOH RN L TH
BNEENEWC &S, 2 eik) ATIIIEEITHENX
W ROELL Tn3EZ &9, ERIICE METD
EEE 2 BALS LT L EATRINT B, F 7
Cd i\ T3 Pb & R E RS TIIBRNIRED
OB FOEEMEEZETIVLI LR ENE bR
Twaa) F%bb Cr, SriZ2WTHERITE
>, Fe 3B TOEELHBRES TH ), Mg (3EE)
RERFEZZ 54, Pb B LUrCd IEEHIERF
LBRbh B,
KICBEBREMROZEHEFICOWTAZ E, B
#%& &3 Spira (3FKI2 £ < 7% 5 £ L'®, Mortimer 53
ZEEED N E LT 5 K TFIEE I Hotchkiss
SI3FICERKEL £ D EBRRXTWBA, £ IIBH»
LEICPITFTE N E LT 319202 1 EaR(3
Hotchkiss {3&2i4 3 5 & L29, Spira (3B I2H&
IZET 5 EBRT W5, /45T AT # (T Spira »*
X HEFEICHWEL, bbbl iZ& FORHEE
RLTW3EY, 2ok 5 ITERIRERT ROZEENICOW

p<0.01

0.01 1 l

pPmM f

o
T

- L LA %
5 & SriEOFEHEH (Mean+SD)

x10%ppm

P<0.01
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Seasonal changes of
trace elements in semen in
patients with male infertility

Hiromichi Ishikawa, Hiroshi Tomomasa,
Shin-ichi Yoshii, Hitoshi Takeshima
and Kenkichi Koiso

Department of Urology,
University of Tsukuba,
Ibaraki, 305 Japan
(Director: Prof. K. Koiso)

A total of 474 semen specimens from patients

(201) 5

with male infertility were analyzed for 15 trace
elements by means of inductively coupled plasma-
optical emission spectrometry. Furthermore, sea-
sonal variation for each trace element were inves-
tigated. Simultaneously, seasonal values for ejacu-
late volume, sperm density, sperm motility and
abnormality were calculated.

As to semen qualities, sperm abnormality rate in
summer and autum were significantly higher than
those in spring and winter.

Of 15 trace metals 6 elements-Mg, Fe, Pb, Cd, Cr
and Sr had significant seasonal variation; Mg had
the highest concentration in summer and other
elements had the lowest concentration in spring.
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FHEE 18N, BHEHE 22 NOFEHEE2YIR L, %D norepinephrine, non-collagenous protein,
collagen, elastin & & % #lE L 7z, FHFEBBEDOKEE O norepinephrine 7 \» L non-collagenous protein
BREIEBFIFHOZININDZNZN 2.2/ (p<0.001) ZWwL 1.51% (p<0.001) &<, EFEEHD
¥E D collagen %\ L elastin BBIZEFEBEHNZN L) FNFN52.2 % (p<0.001) Zev L 54.9 %
(p<0.001) 1€ T& -7z, norepinephrine, non-collagenous protein {3 contractile property 125>
vasoactive substance & B% 31T\ %, L 724> T norepinephrine, non-collagenous protein M #

FEHITLBHMA WL, BEEICEIEDY,
DR X L7z,

t MEE OB TTHEZ W LRI /ER 3 5 TTREtE:

(Jpn. J. Fertil. Steril., 34(2), 202—206, 1989)

" F

bt MEEDHRBMNICH 2 MRS I3 BOE, S »
2% )20 5 BFEIHEICHES T2 L LTt
t b T3 norepinephrine (NE) #* motor transmitter
& LTEET, 20OUHEES)NT a-adrenoceptor %4
LTWBLDRMOIBFNTH B, EIE, b Mg %

BISALICE W E CERENL S 2 & AHEAE L 225,
Z 1L tetrodotoxin R a-adrenoceptor [HZEHITH]
HTEBZ L, MRS LFMWE NS NE &
4t L T ay-adrenoceptor #llikAs#5% D UHE 2RI 53
BLDHmEDLHBY, —F, NE DL ITHEE M
FRICFEAET % adenosine triphosphate (ATP)'®% «,
B-methylene ATP?2* postsynaptic P,-purino-



FRICHFE4HLH alii]

ceptor 2 L THEEEHN 2 TLEI ¥ B 2 L5
nTHH Cat*d influx DE L LB E EEhcEL 5
2B EMHEINLY, ZnkHITNELSDOY
BEANEEEEIC{EEMICERT 2 2 8 &k, E
HEEDHTWE, FHELIIT v Fowlt FD#Elk
IZf£7E 3 % non-collagenous protein 25X % /i L T
PEGOIHEICEET A L2 lmE L, 2Dy
VRZBEDE METICBITAREIILINTELT,
EMIBITABEEDERLAMTH S, CHH6DE
2HAT A0, HFEEBIUEEEOE MEEIC
2nT, ARET7.

NRELUFHE

20 W& 5 36 7%, FHI29.0+1.1(FHE+HIZHER
E)ViZND 18 AOBEFHEB LU 60 Eh 5 84 7%, Ty
73.4%1.5 (FEMETAZHERRSE) ROEBFE LD, £
NENBEREL LY 3 ~ 5 cm BEN/ IR THEE %
2~3cm YL, MREICHL 22 AIEITEEFMHO
BRI, BBERBDLREBOFMICHBELTENRLN
To72. PIRREAICAHE LAk, Al s i
FL, ZHLTHS—80C I TEHMERE L. BiE
D—EIIHTa—NT ICDBEICHN, Thb
5, &k 5 {&& D 0.4N HCIO,, 0.019% cysteine
X ¥ internal standard & L T 3, 4-dihydroxbenzyl-
amine ZIELTHHKREY 22— b L, 10000g 12T
20 kR L, EF#% ODS-5um # 7 A (Bioanalyti-
cal Systems, Inc.) (2213 HPLC&IZTATa—w
T I s L7220, BEHEIL 104M EDTA, 0.2mM
sodium octylsulfate # &% pH 3.1 # 0.05M NaH,
PO, BERTH 5. N 6DFHOFMIIMEEICE
WIN T B9,

——

SAMPLE

STANDARD

T [ s

HIEEE
BRI N L

Fig. 1 Extraction of norepinephrine (NE) in human
vas deferens by HPLC method.
IN]J : injection of a prepared sample.

¥ - 72#{#(3 5 % trichloroacetic acid (TCA) ¥

fto (203) 7

THhEY 2% — L, 90C T 40~50 SrfEmmsalL 72,
SEILT%, precipitate IC[EFEDIBREZNZ 52 &
ZAE3ME, RELL, SHICHEBNS5% TCA I
T2EEH]L, oD EEFRREMLTH» 5 30~40
BRI TENT L, B L T8/ collagen
#ER' L727, collagen D—EBISEREARE TR ICIERE S
&, ¥ 37 BB % BIE L7, precipitates (3 0.1N
NaOH TiH#E L, 90—95C D nig AL# % 50 s3fEihn 2
Tho, BPETLAEE LL, Inb6nRikeE
B2 T 24 BERRE L7214, 755 g 12T 15 ARk L
72. 25 9 precipitates 1213 elastin 2R L TH Y
T bronwTIy /S —NIZTHEEL, A—7 I
TER Lotk EEERRELL, —F, Bkl
A& 1212 non-collagenous protein 25iEA L TH Y,
U TR L TBWIRED 1/10 D 50% TCA
iz THh % ice bath 12T 30~50 ArfElEHI L7z,
NEEETICTHEIL L, precipitate (3 cold D 5 %
TCA IZT 2 RIEEHEL, & 51290—95C D 5% TCA
12T 30 syREEE L T H 5, EIL L 72, precipitate (%
Tbhy, TFZ—NLDETENFTIREEL, TS
+ T % 5 non-collagenous protein EE % #ZE L
f:lg).

WD o7 BESED mg/g TRL7:, &8
D SEEME D e i3 student t-test 1T & -7z,

w B

SEX R 29 OB EETEDL LU T3 D
ZHEEHBNIBE NE, non-collagenous protein, col-
lagen, elastin & &3 L U collagen/elastin D F
ffi#% Table 1 IZ7RT. HEBHOWED NE S8
BEEBHOFNICHL 2.2 (p<0.001) FHETH
> 72, B D¥EE 7 non-collagenous protein & & (2
BEOZFNLN 1.5 (p<0.001) SHETH -7,
ZHCH LEEEHOKEE D collagen & &, elastin
ERIIBEEHOTNDENEN52.2% (p<0.001),
54.9% (p<0.001) 24D 5T EL»r -7, BHF
D¥EE D collagen/elastin HICIZFEEZII L -7,

B Z R EN & F#p & DHERERILR % Table 2 i<
RY. BEEBHICBWTIE, £ EEET D non-
collagenous protein & DEICIZE DFHBIBIRL RO
Lz, fERk e NE &8, 8L collagen &R,
SERE & elastin &8, 4ERb & collagen/elastin b & @
M3 Z N ENEBOHEBBERIIEAD STz,
ZHEEBIBOTIIERLETO NEAR, Fil
non-collagenous protein && &£ NEICZNENEHD
SRS bz, —F, TR EBE D collagen &
B, i & elastin 2 BICIZIENHBIREIGED HiL
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Table. 1 Contents of norepinephrine, non-collagenous protein, collagen, elastin and collagen ~elastin ratio in vasa
deferentia in young subjects and aged subjects.

Young subjects

Aged subjects

Variables (0 = 18) (0 = 22)
Age (years) 29.0+ 1.1 73.4. £ 1.5%**
Norepinephrine (ug/g) 18.1 + 0.8 8.2 £ 0.5***
Non-collagenous protein (ug/g) 57.0 + 2.1 37.6 £ Lg***
Collagen (ug/g) 10.6 + 1.0 20.3 + 0.9*>*
Elastin (ug/g) 10.0 £ 1.0 18.2 £+ 0.8***
Collagen/Elastin 1.07 + 0.04 1.12 + 0.04

Each value represents mean + S.E.

***P<(.001 : Compared to Young subjects.

Table. 2 Correlation between age (X) of the patients and the content of vasoactive substances (Y) in vasa defer-

entia in examined subjects.

Variables in vasa

Young subjects

Aged-subjects

deferentia (n = 18) (n = 22)
Norepinephrine Y =23.1-0.18X Y = 25.8—0.24X

r = —0.25, p<0.05 r = —0.64, p<0.01
Non-collagenous protein Y =145.0—-3.7X Y =123.3-1.2X

r = —0.69, p<0.01 r = —0.89, p<0.001
Collagen Y =10.1+0.017X Y = —16.3+0.50X

r =0.04, p>0.05 r =079, p<0.001
Elastin Y = 12.5—-0.09X Y = —9.9+0.38X

r = —0.24, p > 0.05 r =0.70, p < 0.001
Collagen/Elastin Y =0.75+0.01X Y = 0.9240.0038X

r =032, p>0.05

r = 0.15. p=>10.05

z K

ZF L7127 v FOREED adrenoceptor DR i3Lh
#FH7v POZFNINETF LTS EDHEHDH 5519,
[ LEokE 5 T3 epididymal portion & prostatic
portion T3 Z DRI L BEDT, MFBICEEL, BE
DYIREALIE—E I Lz A & v, RISKEE distal #
B FEEHBEDKEE) T3 proximal #4L (FREFHE
DFEE) L Y noradrenergic innervation 7K F LT
Wb EDHE D B DY, FEH L HIT - IEEDOYIRES
fLiZTRTEDHHTH LN T distal HEE L 2 &
9. & b TIIEEDIHEIC ay-adrenoceptor A 5-3
5 EDEHmEHH VY, NE » transmitter L E 2 51
Tnd4, kI ick MEED NE 3HE 0EH)
ICEELREZRZLTWS EHERI N T WS,
E MBI EDATFIA—NAT I ERICONWT
I3k, ZEAYBEIN TV, RIFFEICLY

BERBIOBED NE GRFREVHL NI -T2, F
2R e L LICHED NESBRALT A & 44
BE L7z, Rk m 34545 2 non-collagenous pro-
tein ERICOWT LRk TH -7 (Tablel), I
128175 non-collagenous protein fX;#{3 hexameth-
onium, clonidine 7 ¥ ##E R DG % #1132 FHK
DG Ze v LIBRHEREMIC L DR 52 LA L
T\ 5 bbEEICE W T IME & [FERER,
MREREL R Z T, HEETIHEEICHEET 206
BLEZRBICTHAET B, EMICLDEZTOERLR
LTI ENRHRICEINARE o7, I
+ &, NE Listhic ATPY, Ca 4 4 >, morphine!?,
a, B-methylene ATP?®, MERIVE V7% ¥ HHEE
HEECHEY 522 EOWMENH 55, b MEEIC
% non-collagenous protein 2°7#4E L, 122 NE &[]
% age-dependent change %7 L 722 & (3 BBRIE

[/}

collagen {313 & MEB O KER, 55 RHEENR
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ICBWTITLEL TR DM LNTWAEY BED
elastin & & L E#E TS TH > 723 (Table 1),
1A 7 elastin derived peptide & fnf & & & (23
T 5 EHMESNT WS, T elastic structure ?
degradation 2/ XMLT % & Wb T 525, HED
collagen, elastin &R 2HHIL, £ 6D
& 37 BRI T B DH, degradation HME T
FTE2OPIIAATH S, FEBLOERMRTHLN:
WiE L, ZFOHRIND A =X L% Fig2 ITRL72,
non-adrenergic component AHEE HE N D7 B A
H=XALATHGTE»E2RFATILELHA .
(R XNEEIZIEM 6345 H 19 H, F76MAA&
WRIBRRFE2 S (R B8V THE LR

NEURAL FACTOR 4
YOUNG
SUBJECT

NE 4 N-C PROTEIN 4

CONTRACTILE ABILITY
IN VAS DEFERENS 4/}
7 X,

,

AGED {COLLAGEN@ ELASTIN ¢}
SUBJECT | (AGE-RELATED INCREASE)

Fig.2 Speculated mechanism of contractile ability of
human vas deferens. NE : norepinephrine, N-C
protein : non-collagenous protein.

4 : increase of examined substance probably
resulting in increasing contractile ability
(4) of vas deferens in young subject.

1 : increase of examined substance probably
resulting in reducing contractile capability
(3) of vas deferens in aged subject.
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Contents of catecholamine and
connective tissue protein in
vasa deferentia in young
and aged subjects

EMEED/ NZERT7) >, IS5 —V 2 EBEAR

HAME2EE 34%2%

Teruhiro Nakada, Jun Shimazaki,

Department of Urology,
Chiba University, School of Medicine,
Chiba, 280 Japan

Isoji Sasagawa, Keiichi Umeda,
Tameyoshi Terada, Hidekatsu Furuta,
and Takashi Katayama

Department of Urology, Faculty of Medicine,
Toyama Medical & Pharmaceutical University,
Toyama, 390-01 Japan

Contents of norepinephrine, non-collagenous pro-
tein, collagen and elastin in vasa deferentia in 18
young subjects and 22 aged patients were deter-
mined. The amounts of norepinephrine and non-
collagenous protein in vasa deferentia in young
subjects were 2.2 fold (p<0.001) and 1.5 fold (p<
0.001) greater than those in aged subjects, respec-
tively.

While contents of collagen and elastin in this
organ in the former group of subjects were 52.2%
(p<<0.001) and 54.9% (p<0.001) lower than those of
the latter group of patients. Norepinephrine and
non-collagenous protein are considered to be nerve
transmitters and to possess the contractile ability in
some vasculatures. Elevated or reduced amounts of
these substances in vasa deferentia in young or
aged subjects appears to play an important role in
the movement of human vasa deferentia.

(ZA+:1988 46 A 7 H)
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The Application of Intrascrotal Deep Body Temperature (DBT)
Measurement to the Patients with Varicocele

L TR2E R A WA R 2R3 E (B4F © TEEIE =B EER)
1 5 3
Masatoshi YAMAGUCHI

Department of Urology,
Yamaguchi University School of Medicine, Yamaguchi 756, Japan
(Director: Prof. J. Sakatoku)

EREREEEICBWTEENEED LAY, SREREREED—REL N ) 22 idEHI 26HL
LNT a7, ERZFDZWHIM - MBICINITONTHEIEBIEICZE L7, FEIIERRIRE 2
L0 KBRS T 2 eIk Z 20, BED M TIHMERMETH HIEBIRNEE 2 2 A 572,

MR, WRBIREHRIETRIIBROBRBBEN TR TH - 72 40 IEFI TH Grade JlIcRET 2 b 2 72,
FEASEALER AL TORSIBDOMRET T3 % Grade M CIREZENRDH LN, Gr. ITHEEBEEZRLE, £
TR BRI & 2 ARSI OEEEL (4T) T3, MEIEEOFEEEA+1.14C TH-72DITH L
THEEETIZ—0.61C TH -~ 72, & Grade B ToOMRIAMELL LT 13, Gr. I, +0.13C,Gr. 11, +
1.23°C, Gr. IIl, +2.01C LB S 2 et 2 /R L7z, LIEDOFR D> & ZAIIEBERE SEEHIRE O/

B2riEN—2 L LTHERTH 2 LBbh:,

(Jpn. J. Fertil. Steril., 34(2), 207 —213, 1989)

# E

BFAEHERFICBWT, BEREIREDOIFEDE
BIREICER AP ER R LZOFEELFERO—
THHZLIELS 25 5T %, Dubin 523,
B FAIEAE 88 1294 Bk 512 B (39 %) TREEEIR
WHZDRRTH -2 L WG L Tw2, BRERE
28T 2 EAERREREE O RABF I LTI, K2
B LPICIN T Wiladd D @El»» 5. 20
IHLENEBINTWS LD, PEEERNO LK
WIS R T AR E LRI 2 L) 320k,
BEIRSCBIB BRI E AT a—NT I U X DEE
BREICH LAELRHENS RV E 2 BEICEA
R PSR EBIRE B L, R TOBFERIC
fEEZ S22 12T IHITH S, HEEL RS
LT WDIZ 7 BRERERE S FAEED R R
LEqNDBDIL, FEREIRIG OB AHIGHER R L 4T
RROHEZ L LLTEINTWDILDTH S, #

KOREIZ LN E13H 2, BREREEIETEZRD
RN HIZ 7 ~45 %V & SN T 5. BFAEED
BEREPTERITHEL SN T W WK T, howak
I HER U CHEARAC T 3R 8 K SR IR IE AR VA 17 ( 27
BRIDICIT 20 ) REEWD—DOTH B EEZL LN D,
L72h5 > THFAEEDZRT LIGHICB VT, BR
BIRBEOGFAENDEELZMLZ L IZEELEKE L,
CORTHEHIREEEL BT 52 LB EDL
DERETH D, ek, WEHIRBORKIIIAIZT
Valsalva D FEEZ V- M2 L ViTaebh TE
727, HEORBRTBREORBRGIREEZ2HT 52
L3 THrLL, FLFBEICLZLEo% 22
TERIETIIZWHESROBRRICL Y, VY—7F5 7+«
=9, BEWKF v 77—, BEFEREEY, v F
2% p 0 EBAEBRIE L CIREOT T WREE
PRIBRENEE LTHWLbNE L) Ik > T &,
FEHBICOLLITH, SEMRICBITFEZZR2) —=
CIBEE LT, FRZDRSERET, #WIESR
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T, IERHETH 5 IEMERENE 2 RA 72, 2. fHARE - Hik
+ & RS 3, SRR R E (SR E=5 —,
a7 T 7 CTM-204), 45 237 B EREAT 8
1. % - 58 (Fig. 1), RUEGMHER 7 0 —7 (PD-7) (Fig. 2),
BT, 1L KRR AR R W R 2 BT A TH5.
k& %2 L KRG B8 TRREIRIE DARIAT iR 24°C ~25°C T, #7 10 S BIAPENGLIC T gt =

EBIHWINRLEBBETE 2 W0 EMTH 5. F T—%x vy 72EEDLE, TH¥EzREL, MR
Byl 22 i ~37 ik, P 301K TH-72. 20 BB 7' 0 — 7 % EEE PRl T AR I T
40 iEF &2 i E TOMmE IChEn 3RHCOHL . K RERRI S ABERIBIR & AC8k L 72, MIEBALATRAY 10 4
ARiE, Gr.1 46, Gr.II (1141, Gr.II (15 ) TIAALE U, AMBALL B OSSR i it & STATIE 1%
TH5. DIREZLZAE L7, Bkl EREN L5

RS L WHDIL, K T 5 %RDMEERE L7z (Fig. 3).

wm R

1. AfllSEAUERERERR
SRR IRFARIA TR DI R OSTALIC B 1) 5 5

Room temperature (24t ~25%)

Fig. 1 TERUMO Recorder (TFR-102) and Deep Body
Temperature Monitor CORETEMP (CTM-
204).

1. at rest for 10 minutes.

3. at the standing position.

Fig. 2 CORETEMP Probe (PD-7). Fig. 3 Procedure of examination.
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FEBGRER O AR & R - 2 o Grade 53 & D
RS & #RET L7 (Fig. 4). MEAGL T34 Grade I
BEZEED SNLH>72DI2xt L, AL T Grade
PEL LRI ONTRHEREIZERLTED, i
Gr. I & Gr. & DRI H K 1.2°C DIREEZEAGRD &
LR &5 D IZAHBE AR S 472, S S DR E D S %
DEREERLHEOZTIC & 28 2 K/ L, 1PN
BLA & AL~ postural change 12 & 2 AR IZ
XY LR L) FEICT 72002, SIALERIS S
SRR £ TOWEREL (AT) 2/HE L7z (fig.
5). MRIGMTHI T3, SREFID AT O FEEfEIZ+1.14C
THYH2THGrade T7 7 X %#RL, MALICHBITS
BAEREIBIR O A L ARk 2 7R T 48 Grade
SEHEZOMBIZEI VAL L >TWS, 72 G6r.
I&Gr. I:DEICIZH 1LICHIEEZD, X512 Gr.
II& Gr. [IIEDICIZH 0.8°C DIREZEHGED LTz,
—HAREM % T, 2REFID AT DOFEMEIZ—0.61C

A B
NS, p<0.001
N.S. N.S.
(DBT) (DBT)
o} ©
35+ 354
34.54 34.54
(14)
344 344
33:59 33.54
Gr.l Gr.O Gr.O
supine position standing position
Fig. 4 left DBT of the preoperation group.

A, supine DBT; The mean DBT among each
group is not significant.

B, standing DBT; The mean DBT of the grade III
group is higher than that of the other two
groups.

iigs)

(209) 13

THY, 2T Grade T4 F+ R %2R L& Grade i
ICREZEIED SN et
2. (SR EEER IR

% Grade BIDATENALIC 3 1) 2 45 182 4L ER R ER IR O
i & AR - 2 £ Grade 58 & DRET (Fig. 6)
T3, 20 & FHE% Grade BICIBEES AT 6 e
o7 — RIS BT A RET T, RIS AU SRR
DEeERA Grade 3 & & B L2 ioxt LigEE
ZIFEDSNTHL 2 LHBIIRE L - 72, BEE
1t (AT) o¥at (Fig.7) Ti3, HRIEHTHIC LG
D AT DFEHEIZ—0.06CThH V), 7> Grade Bl
MFTIRGr. I R Gr. IT 4+ R %2RLDIC
L, Gr. MITHAT S Z%ERL, TN LDRIZIZE
0.6°C DIREEEHGRD S N7z, —HiBERR THLRE
Bl AT DFHEIZ—0.47C TH Y, £ 72 Grade Bl
DRFTIEEMEFRFEWThI~, F 2 2R LE
Grade RICIBEZ 3BO SN h - 72,
3. Gr. 1B BT BHIBMRIRD AT

HRIBMTHIAIC B 1T 2 EAIEALE 4T OEHEDWK
7t (Fig. 8, A) T3, BEXERBH0TCTHY, itk

A B
(T p<0.001 N.S.
s p<0.001 p<0.05 N.S. N.S.
25F
20 - I
1.5
1.0
O.5F
E:] (14) (11) (15)
o (14)
0.5
Gradel Gradell Gradell Gradel Gradell Gradell

preoperation postoperation

Fig. 5 AT of the left side.

A, AT of the preoperation group; Its difference
is more remarkable than the left standing
DBT.

AT of the postoperation group; The mean AT
among each group is not significant.




14 (210) WERBIRARE BT 2 RAMEFEMIRNE ARGk 34%25
A B A B
(4m) p<0.05 N.S.
N.S. N.S.
N. p<0.05 N.S. N.S.
N.S. N.S. Il\li] '_Ni] Lo}
(DBT) (0BT 25
t| (a T -
33.5- 33.51 (9
—0.5}
(15)
Gradel Gradell Gradelll Gradel  Gradell Gradell
(14) preoperation postoperetion
aad == Fig. 7 AT of the right side.

32.54 32.5

Gr.1 Gr. Gr.II
standing position

Gr.l Gr.I Gr.II
supine position

right DBT of the preoperation group.

A, supine DBT; The mean DBT among each
group is not significant.

B, standing DBT; The mean DBT among each

group is not significant.

AT 3R b2 R L7z, AREmMR 1 F2 R £
BT AT OFHEZ 2L, Wit AT 77 X 2R
L7010 A TH 72, ARSI 4T oFE
fliotkst (Fig. 8, B) T3, BEXIIEDHLNT,
HRIEMHRD AT DEACIC—EDMEm 2RI o712,
4. Gr. IEHIZ BT A BEMEI%RD 4T
HUAMTRTTRIC 317 5 ZEMENE 4T O FEEOR
#F (Fig. 9, A) Ti3, BEXIHN1I9CTHY, Witk
AT (3B b2 R L7z, ARG MZREFIT 4T D
FHe22L, AT W75 AERT LD L7z,
FHMEAE AT o FEHfEnkEr (Fig. 9, B) Ti3,
Gr. I & [FIRARIBMRIRICEEZ (3RO 51T, 1Rik
MAIRD AT DFEALIC D —ENEmZ RS L -7z,
5. Gr. MBS BT B EEMAIRD 4T
FRUATTRIRIC 317 2 IS AT OFEMEDRR
#F (Fig. 10, A) T3, BEZE» RO AT (36
EALE R T S _FEERETH - 7205, #1 2.6C
LENKELERRE LR, 72 AT 3B THRENIE

75 REIRLIZDITH LifitkiZ=A TR ERL7.

A, AT of the preoperation group; The mean 4T

is +0.29°C in the grade III group, whereas it
is around —0.4°C in the other two groups.

B, AT of the postoperation group; The mean 4T

(874

20

0.5

among each group is not significant.

NS

p<0.001 I r

-0.5F I i
—-1.0}
—-1.5F
pre'ope, post'.ope. pre‘ope pos{opeA
left side right side
Fig. 8 AT of the grade I group.
A, AT of the left side; The mean AT is +0.13°C
in the preoperation group, whereas it is —0.61
°C in the postoperation group.
B, AT of the right side; The mean AT between

preoperation and postoperation group is not
significant.
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(JT)

I p<0.001 I r N.S.

20F

—-05F

T T
preope. postope.
left side

u p—
preope. postope.
right side

Fig. 9 AT of the grade II group.
A, AT of the left side; The mean 4T is +1.23°C
in the preoperation group, whereas it is —0.66
°C in the postoperation group.
B, AT of the right side; The mean AT between
preoperation and postoperation group is not
significant.

HREATHI 4T O FEOMET (Fig. 10, B) T
I3, DL IZRLYMENIT Z R 2R LD
LTI~ 4 F 2 2R LIBEEAFED 5 0.7°C
Thote, FIABEMFZ2HTHAR ATO LA *E
L7277 RERT DI o7z,

x

EEARIERIERIS Fox 5 X BRI R, A
LWL > THRBIN2LDTH B, @EERENE
B, NREOBELZIT CIEROERE L V& %
5. L LikEw 2 CH-> THREORES
i< &, REmITETRLELWEEICKS I & %5
LNTEY, AMREXRICOEEZIGHL-LNT
b5, To—TEEHEKEEREEF LRI L
BMERZEL T o—TADE—F =274 —F
PNy PIHY, NEOTNI =T AT Oy 7
Tu—7RESKERABEELEL L5 L 12H

ii]s}

(211) 15
A B
(4T) p<0.001 p<0.01
My ] 1
S50F
N=15
45}
a0}
35}
30F
25}
1.5
1.0
o5 }
oF
05 I 3
—]o =
preope'ration postapration preope'ration pos{opration
left side right side
Fig. 10 AT of the grade III group.
A, AT of the left side; The mean AT is +2.01°C
in the preoperation group, whereas it is —0.57
°C in the postoperation group.
B, 4T of the right side; The mean 4T is +0.29°C

in the preoperation group, whereas it is —0.44
°C in the postoperation group.

EIN D (EFMHE). 2OEER, ZTo—7hihE
TIIRED» L DOBIKEANT LA E LN K, KEE
HRE L BIE D H 5 IFMIEE L 2% L \WIBE TF
FRCEICEVFEMEELNET L2 LA TES,
ZDIZHEFEFITE W CEHEEEE DA RtE T
S, RERHRESLMERES L UHEREE I
FRBMATRREE 2 £ D2 - BBBEL Y, Bh
CEBICERICIDHIN TV S, WRERHERICE
WT b, BERLEAZRED A TIN5
PIEREB IS L, BBIIZINED—D & LTI I,
%I T b MAEREE T b 5 AERBIRIE DB 2 138
FHTHRLEEDLN, SEDKRFELS DI 2F
DIERBIREOZN & LEE T 2 E8.B L RN
DEEFGRBEBOME DO LN TH D, BHE
FUEETMNIEE IHRENEE LD 2C~4CRN &
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5 L% LTEY “some effect of temperature rise
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Combhaire 523, +—E 277 7 4 —T Grade SN
B o Helcfist % 47 72c \y, subclinical 7c b D= Gr. 1
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The application of intrascrotal
deep body temperature (DBT)
measurement to the patients

with varicocele.

Masatoshi Yamaguchi

Department of Urology, Yamaguchi
University School of Medicine,
Yamaguchi 756, Japan
(Director: Prof. J. Sakatoku)

Traditionally, varicoceles have been diagnosed
by inspection and palpation; however, physical
examination alone provides only limited accuracy.

The intrascrotal deep body (intratesticular)
temperaruer measurement was utilized in order to
make the diagnosis of varicoceles more objective,
because this method is portable, simple and non-
invasive. Forty patients with varicocele examined
before and after varicocelectomy were classified
into three groups by their grade; Gr. I group con-
sists of 14 patients, Gr. II group consists of 11
patients and Gr. III group consists of 15 patients.
The bilateral intrascrotal temperatures were
monitored at the supine position and continuously
at the standing position.

The maximum temperatures at both positions
were compared before and after varicocelectomy.
The mean temperature of the varicocele group was
higher than that of the post-varicocelectomy group
at the standing position. Was studied The differ-
ence in temperature (4T) due to postural change
from supine to standing. The mean AT of the left
testes was +1.14°C in the varicocele group, whereas
it was around —0.61°C in the post-varicocelectomy
group. There was a differance in the left AT in the
proportion to each grade.

It was concluded that DBT gives a practical
index of the intrascrotal temperature and is useful
as an objective method for clinical evaluation of
patients with varicocele, for the postoperative
mamagement as well as the diagnosis.

(ZfF: 1988 476 H 23 H)
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—Relationship between Seminal Plasma Transferrin
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URBERER R S FIERE BT AABIBIR)
moA RO A A BLOH
Yoshio TAKAGI  Yoshiaki KUMAMOTO

Department of Urology, Sappro Medical College,
Hokkaido 060, Japan (Director: Prof. Y. Kumamoto)

FUIRERPR MR HE  (BE | aes =2dR)
% 4 5 —
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(Director: Prof. K. Takahashi)

PBF REREREG O 3E transferrin 2 RIA 12 & 9, F7285%% inhibin &1 % rat TEMES B REE
12 & B ETHIE L, 4T RSB ER O Sertoli MRBAEEE IC DV TRRET L 72, KHE trans-
ferrin (Z,normospermia (¥§F%¢ 40X 10°/ml L) E, N #) T 39.5+3. 1xg/ml, subnormal sperm count
BE (B F220< <40%10%/ml, SN ) T 27.1+2.3, oligzoosprermia (¥ F#<20x10%/ml, 0 &) T
24.8+2.3, azoospermia (A B)T 17.2+2.1 TH >72 (mean+S.E.). #E4EH inhibin i&1 (FSH 44
HF) FFNFIN HE34542.79%, SN B 26.1+4.6, 0 B 26.0+2.8, A B 16.3+2.7 TH - 7. $E8Ep
transferrin & germinal cell index & D (r=0.79, p<0.05) # L UHE#EH inhibin &1 & germinal
cell index & D (r=0.46, p<0.05) IZ (X IEDFHREME R AR & 17z, AG4EH transferrin B & UHEEEH
inhibin {& (3, ¥ TRERBEEDERE L MAIEEL LTAHTH L I kI,

(Jpn. J. Fertil. Steril., 34(2), 214—224, 1989)

& = IFREREFIOFE4E inhibin iGHE %2 RIE L, T RAERE

e A B 20 2 X AEHED inhibin [FHEAMKR T2 &

FLAEHE TR AREFEE % Sertoli #MEOBERET A & P L7222, L LAESES inhibin iG4WE (F S
RETT 2 RADHTHNT & T 2. Sertoli ikt HArwHIME) (SRR D 5 W IEHERE R
% RKM4 5 ~—7% —X% LTl3 ABP, inhibin, transfer- LDLEFNTWBIEDHELNELRY, T
rin e ¥ 2 < OMEOHEHH VY, BRIC—EHTIZH inhibin &A% 3 L & Sertoli sMlatkhe 2 KK LT
FAREELR Y THURFEN TS, FEHESLBTA W WETREMEASRIE LTV B, — K54 transfer-
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rin [3ZDIFE A EDHERBRTH Y, Sertoli #ilan
HREZ RS L T Wb EEZ LT W B,

B PIERED IR R AARITIA ST T Ze W]
WK TIITIEREDHE T RAEREFEEDIREL Sertoli iz
DMEBERED> ST T A EIFERLEELNS, £2
TARZEE 5, BFAEEEFIDORFEESD transfer-
rin & #54EH inhibin &2 FIRFICRIEL, T b
v =ik R FRERBRENIREL LTH
WHENT &K TH, SADEHEMEATR, BT
FRARICEE T 2 &M b RVE », TR
RS TRl » 5 W E N D L EZ 5N T v S HE5E
FhCG-B LB L. ZLTInb~>—2—DHEH
PE7e & NTHE T RARERREICB1T 5 Sertoli MllaHEAE
DEIZ D THRF L7z THET 5.

MNEE LUFHE

. BFAIERERER]
#Lfﬁ[ﬁﬂtwﬁii@sﬂfﬂ'ﬂﬂ% %2 LB FAMEE
HEM 142 % x5 & L7z, WiRiZ azoospermia 32 5,
oligozoospermia (<20x10%/ml) 41 %, subnormal
sperm count £ (20< <40x10°/ml) 21 {4, normal
sperm count B ( =40x10%/ml) 48 B TH -7z,
2. MEHROFRIK
4 ~5 BLU EOZIAM % B\ /2tk, HFETEH
R Z I L7, Wik ISR LS RE, BT
ﬁ’& ERWE L7z, Z0%KETEIT 2000xg 30 43fEE
EiTZVv, FEZREIL TR L LIIE £ TOES
RFE L7,
3. ¥ transferrin DRIE
¥E4EH transferrin DWPE 12, RIA - 2 PUARETIT
7o 72, BE¥ESL X LT3, human transferrin (Sigma
B) 2 {if L 72, radio-isotope &% transferrin (3,?°
I transferrin (Amarsham ) #f/H L, P
E b-transferrin sheep 7% (Amarsham #), T
sheep IgG donkey I{E (Amarsham #) Z L
72, MIEHIF X 5~1000ng/ml, ¥4 (3 intra-assay T
6.3—7.1%, inter-assay T 0.7—94% ThH 7. 72
BN HERREBROFERTIE, 200—800 fEDFHROM
TRIFLZFRERBEZRLDOT, UBOKEDH
ELE, 200 fFEHRRTIT 72,
4, ¥5%Eh inhibin & RIE
¥4 inhibin {EMEONE L, BEICH#RE L2 HET
770722, $ 7 bb 22~24 H bl rat O FEEZ
Wi IERlr L, —H D TFEME% control i2, fhizi
charcoal THLEE L T steroid hormone # &7 L7244
15001 2EHNL, 1B incubation 2477 »72. %
7% LH-RH 10ng % 558 ICImM L, & 512 4 Kefid

[ )
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incubation % ##: L 72. incubation #& T #I5#iK D
FSH# Ml E L 72, ¥#EE$ o FSH o #{ll £ (&
NIAMDD-pituitary agency & ") #&fit & 172 rat
FSH RIA kit 2 f#H L, radioimmunoassay TillliE
L7z, 1E#e 5,13 FSH-RP-1 % > 72, inhibin &3,

WEEERIBE L RIS FSHoTH b L7 %
BHRIE IS T 2 B 2 METIC DWW TIEBRICHE L
=",
5. ¥4t hCG-g DHIE

fEHEd hCG-8 D#IE (F, CIS # hCG-g kit # Fiv»

T, RIA 2 HiiRETHIE L7z, 2 BRIZEICH T 5 2688
72 REHE, YBEDFESODELICHE L Tw 5,
6. Ifd LH, FSH, testosterone DHIE

PEREFEF O ME LH, FSH, testosterone D {lE
13, #2#LHXv ME— BE—FVFATA LY —
7)., FSH¥vy b "8—) E—FVFT7AV F—
7°), Testosterone test set (Wien) # Hv» THIZE L
7.
7. BBIUAHHERATR

BHARRIC & ) FRE L 72 2R3 Bouin ¥ TlE
7%, hematoxylin-eosin Jefa % 477 - 72, MG D
#H#EFT R ORI, Johnsen ® mean score 3 LY
Germianl cell index (2 & ) 4T%—72. Johnsen score®
(3, FEE N ORI O AR I & > T 10 BRI
i score fLL, ¥ 20 #EHIE D P Z kD2 DT
% %. %72 Germinal cell index (3 S4EKE D NS,
FHOPERE L2HETH Y, HHEND Sertoli
o &g s E: B2 I L TLe%® & ), Sertoli #ila
H72 ) DFEHII % germianl cell index & L7237
Th5.

® R

¥ transferrin X K5 T RAEREICE T 2
parameter E DEEME

¥AEm transferrin (3, 55 ANERERERF 89 5,

R AR RN 5 2D W TRIE L7, i
transferrin & i) &FE parameter & DRHEM:IZ O
THRET LR E L TITRLZ,

O#g#E transferrin & ¥ & DEEM:

X127z &9 12, #5585 transferrin (3 normal
sperm count BET(3 39.5+3.1xg/ml (mean+S.E),
subnormal sperm count B T3 27.1+2.3ug/ml,
oligozoospermia #C (3 24.8+2.3ug/ml, azoosper-
mia BT, 17.2+2.1pg/ml 4T BHWT 5125
LT, ¥55E transferrin 23 2 HHIAH528 HiL7z,
F 72, FEERERRMIIRRERITIE, 11.8+1.2xg/ml LK
fEzERL7.
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QXG4 transferrin & i FSH, LH, testosterone
& DBEN
@— 1. #5%Erh transferrin & i FSH

F4E transferrin & i FSH & I3 F Ee
HDOMBEEE AR 572 (R=—0.45, P<0.01) (X
2}
@— 2. ¥4 transferrin & i LH

FE4E transferrin & i LH ORI B OFHBI
M 5FR® S i7z, (r=—0.35, p<0.01) (X 3).
@— 3. ¥4 transferrin & i testosterone

17.2:2.1
Azoospermia o e%eee s Lo o o
© n=20 "
 24.8:2.3 P<0.01
Oligospermia |0 fleee feee eede ee
(1-20x10%)  n=22 -
Subnormal  27.1:2.3 P<0.01
sperm count ss  Jeog slesse § . |
n=19 [aris) |

(20-40x10%) P<0.01

39.5:3.1 . N
Normal . we sg0d gl 2o 0 op . ° Qe
(>40x10°) n=28 [
Post 1.821.2
Vasectomy it

n=s ™
T T T T T T T

Sperm i 10 20 30 40 50 60 70 -
Concentration y .ncterrin mean:S.E.
iy seminal plasma transferrin (ug/mi)

[¥1 Relationship between seminal plasma trans-
ferrin and sperm concentration

Seminal plasma
transferrin (zg/ml)

azoospermia @
severe oligospermia o

x r=-0.45
ol mild oligospemla A
8¢ (p<0.00) normospermia X
704 X
60
a
504 xx
X
x
404 ¥
Koo o
0% Axx
304 a o 4
& .
oaa o . °
A %OAO
2044 ¢ a
o )
o °
o9 be © 2 = .
10 ) 5
., °

Serum FSH (mIU/ml)

[ 2 Serum FSH and seminal plasma transferrin
—Their correlation—

FEHEH transferrin & Ifil 7 testosterone @ [ i< 13
HREZAHBMEmIZED S e -7z (r=0.14, n.s.)
(X14).

QFEHEH transferrin & A HRRAT R & o B M

Seminal plasma azoospermia e
transferrin (zg/ml) severe oligospermia o
30 R r=-0.35 mild oligospermia &
(p<0.01) normospermia X
70+ x
60
a
504 b
%
M
X
40 & ®io
A00a, o
X x x
30 & a
Aggé o .
A 2%, % .
XOAA A
20+ b0 8
. Oo L ]
OAO A g L ] L pon
10 . ° -
°q L
T T T T T 1

10 20 30 40 50 60 70
Serum LH (miU/ml)

[X13  Serum LH and seminal plasma transferrin
—Their correlation—

azoospermlae

Seminal plasma severe oligospermia o
transferrin (pg/ml) r=0.14 mild oligospermlia &
80 (N‘S ) normospermia X
X
70+ x
60+
a
504 x X
X
X
40 ® » o X
% Xy o a
*a% T x
A
30+ x & 4, x©
a O 5 @ 5
oa N ® o
20 4 o0 p X 4 e
e e
oA oA o P o
10 . *
. . &
T T T T T T T L Aa— |

1 2 3 e 5 6 7 8 9
Serum Testosterone (ng/ml)

X 4 Serum testosterone and seminal plasma trans-
ferrin
—Their correlation—
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Seminal plasma
transferrin (wg/mi) r=0.76 (p<0.05)

a0- £

30

20+

10

Mean score (Johnsen)
XI5 Mean score (Johnsen) and seminal plasma
transferrin

Seminal plasma
transferrin (pg/ml)

40+

r= 0.79 (p<0.05)
[ ]

» e

10

T T T T

2 4 6 8 10
Germinal cell index

6 Germinal cell index and seminal plasma trans-
ferrin

¥54E transferrin 2 {E L 72EFIO ) B, BAE
K MEAT L7002 12 FITH - 72, LT ITESEP trans-
ferrin & Johnsen score 3 & UF germinal cell index
E OREMEICOWTIRET LR e R L7z,
®@— 1. %% transferrin & Johnsen score & DB
i

51278 L7278, ¥ O ##RR E LA L Joh-
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azoospermia @

severe oligospermia O
mild oligospermia &
normospermia x

80 r=0.53
(P<0.01)

w 3 o D ~
o o o o (=3
1 1 1 1 1
x

Seminal plasma transferrin (zg/ml)

N
o
1

T T T T T T

1 2 i} 4 5 6
Seminal plasma HCG- 3 (ng/ml)

[¥ 7 Seminal plasma transferrin and seminal plasma

hCG-5 -Their correlation—
Azoospermia
L cee 30 Qo b o0 o%
16.3:2.5  n=21
p<0.05

Oligospermia = N

Gissttioh } e o 0o 00 oo kf“. e o
26.0:2.8  n=33 p<0.01
Subnormal
5(;’:"‘“ “;":-'u’;: be o o0 o o o &0

£ <40x

26.1:4.6  n=13

Normal o,

(240x108) H °%e o & \?&3.-% o Bhol% o o
34.5:27 n=43

T T T T T T
(sperm count/ml) 10 20 30 40 50 60
Inhibin activity (% suppression of FSH release)

H— mean#S.E.
[X] 8 Relationship between seminal plasma inhibin
activity and sperm concentration

nsen ¢ mean score % 2 B X U5 D 6 FITIIHEEHEP
transferrin (3 &% 20ug/ml LI F 2R L7, —7F
mean score ¢ 6 LL_Eo 6 il 5 151 (83 %) TII,
#%1h transferrin 13 20ug/ml L) 2R L7z E72
mean score & ¥ 4Er transferrin DRI IIH E 2
BRI A R & 7z (r=0.76, p<0.05).
®— 2. X% transferrin & germinal cell in dex
& DR
#5#% b transferrin & germinal cell index £ D &
WSS b A R LB AR H L7z (r=0.79,
p<0.05) (X16).
@& transferrin & 4&4EH hCG-8 L DREM:
¥5#Eth transferrin & ¥5%EH hCG-g % FIRFICHIE
L7 75 BITH - 72, S HEEFIC 81T 2 K54%EH
transferrin & ¥5#EH hCG-g8 L DRIZIIA B AH B
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m25ED 57z (r=0.53, p<0.01) (X7).
2, %I inhibin & & WS FREREICE T 2o
parameter & o) R8:E M

MBFEF O 5 B 110 FIZHE5Ed inhibin i1 % 8
E L, % parameter & DB IO W THET L
TeHEREZLIFISR L7
OH§4Eeh inhibin &1 & 8 18 X DBEY:

[X] 8 {27~ L7245, normal sperm count # (3, FSH
SRR (R 4E D inhibin {&H) (3 34.5+2.7%
(mean+S.E.), subnormal sperm count B T3 26.
1+4.6%, oligozoospermia T (3 26.0+2.8%,
azoospermia T3 16.3+2.5% & #& T EHik 4 512
DT inhibin {HEAE T ¥ 5 25580 5 7z,
@¥E3Eh inhibin {1 X fish FSH, LH, testoster-
one & PR
@~ 1. #5%tr inhibin i1 & ik FSH

Low Inhibin
Activity Group es.-u
(<30%) @.3“.‘ $ % et oo o .
ey ﬂuﬂ..7
— 14.9:2.0
p<0.01
High Inhibin
Actlvity Group! :. °
(230%) -:,-;géh ce o . .
n=a9 i
HH 8.9+1.0
T T T T
(Inhibin Activity 10 20 30 40
% I
of :;':f.'.'nl.'.::x serum FSH (miU/ml)

H— mean:S.E.
[¥9 Relationship between serum FSH and seminal

plasma inhibin activity

Seminal plasma
inhibin activity
(% suppression

of FSH release)

60+

r=0.41 (p<0.05)

50-
40-
30

°
°
20+ L
°
°

[ ]
.

!
9 10

Mean score (Johnsen)

[¥]10 Mean score (Johnsen) and seminal plasma
inhibin activity

B FAGERERER D SertoliffiatE s

AAMESEE 34%2%

FE4EH inhibin (G & A FSH & DRICIZHE &7
FHBMERNFRS S 572 (r=0.19,ns.). L L
BRI 9 ITIR L7 & 9512, AERERER 2 4480 in-
hibin {&EA* 309% LL_E @ & inhibin i&1TERE & 30% 34
i K inhibin {EMEEED 2 BT THZE O MF
FSH # tt#%§ % &, K inhibin {&HEECl3$ FSH
{3 15.8+1.7mIU/ml (mean+S.E.) T, It FSH »s
8.9+ 1.0mIU/ml o inhibin iEHEEEE HE L TH S
PrEfEE R L7,

@— 2. ¥4 inhibin &4 & i LH

¥4 inhibin {& 1A% 309% L1 T O 1K inhibin %14
BETI2MmAd LH 13 15.84+1.7mIU/ml (mean+S.E.),
FEEEH inhibin (& 4% 30% L1 E O & inhibin i MR
T3 12.8£1.3mIU/ml TH - 7277, Wik IcH &2
EIRONL o7z,

@~ 3. ##E inhibin {&1 & L4 testosterone
1L testosterone (3K inhibin {FHERET I3 0.46+
0.02ng/ml, &% inhibin {& 14 £ T (3 0.48+0.02ng/ml
T, MBERICERELEIED LN L1570,
OHEHEH inhibin &M & UL R & o REE 1

FEHEH inhibin &M 2 RE L2REFRID S b, a4
MERATL2DIZ2FTH 72, T bk
inhibin {&1%: & Johnsen score 3 X Uf germinal cell
index & DRHEMEIZOWTHGET LR ZLITITRL
7z,

@— 1. #54Er inhibin {&1: & Johnsen score & MR
M

Seminal Plasma

Inhibin Activity

(% suppression
of FSH release)

60

r=0.43(p<0.05)

50

[}
404 : [ ] [ ]

30
20
L ]
10
[ ]
T 1 L P T L
2 4 6 8 10 12

Germinal Cell Index

[X11 Germinal cell index and seminal plasma inhibin
activity




FCHE4 H 1A

10 125k L 72#%, Johnsen @ mean score #¥2 3
7t H B Sertoli cell only tubules T#H 5 6 3 L r
mean score #¢ 5 § % b B (primary) spermatocytes
FTOHIR L% 4 FITIE2FIE 4% inhibin &1
1325 %LIF# 7R L7z, —7 spermatids LIFED K5
fa A 83 % mean score ¥ 6 LL_Eo 12 il v 9 i
(75 %) TiIHEHEH inhibin &M 13, 25 LI EZRL
7z
@— 2. ##E inhibin {14 & germinal cell index
& DEENE

#4545 h inhibin {1 & germinal cell index & M
IZI3A B EDMBIHE MRS 572 (r=0.43, p<
0.05) (X 11).

@ HEH inhibin &1 & K54EH hCG-8 & DBH

FEAEH inhibin (&1 & ¥E3EP hCG-8 # FRIRFZHIE
L7z 57THITH 7. T DFEFICE T B854
w1 inhibin {&1: & 48R hCG- L DENCIZIEDFHREE
fHEAFED 572 (r=0.44, p<0.01) (X 12).

3. ¥E4EH transferrin & #54%H9 inhibin &1 & DR
A

¥4 inhibin &1 L K55S transferrin % [RIFFIC

HZELZDIFHHITH-72. SHHDREFIZBITS

r=0.44 (p<0.01)

Seminal plasma

hCG- 2 (zg/ml) X
54 x
X
b4
o X X
XX A
X
340
4
A
24 o
A
A o s «
] X
=B &® 9 . azoospermia e
severe oligospermia o
mild oligospermia a
normospermia x
1 T T U T U 1
10 20 30 40 50 60 70

Seminal plasma inhibin activity
(% suppression of FSH)
X112 Seminal plasma inhibin activity and seminal
plasma hCG-g
—Their correlation—

A i
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4T inhibin (&M & ¥ 88 transferrin & DREICIZ
IEDFBEE A RS S 372 (r=0.46, p<0.01) (X
13).

Z B

1. ¥#E transferrin

transferrin (3, SEAHEERE T, Wy TIEH
300mg/ml & FigREICHFfE LT\ 5%, Skinner 513%
Sertoli #ila ks34 177\, Sertoli #Hla T transferrin
DEEINTVWEIERZHLMILTWS. SEDHE
H LT TH IEFEE T RO transferrin (3F
¥ 395ug/ml THEDITH L, FEREIRE LIERIT
134 11.8ug/ml & FEHIZIE T L, #55E% transfer-
rin D) 70 BIIERBEKRTH 5 L F 2 e,

¥ transferrin DM 12O T2, Skinner 59
% rat @ Sertoli #ElEEEEIZ & ) FRET L, Sertoli #lifa
TREAE S NS B transferrin (3, FIEFM B L ¥
BRAGKEL, M F @ transferrin & BN 8 — 2 %
MRTEHEL TS, LALZH S Wilson &
Griswold'?IZ & % &, ¥R transferrin (3HEFHIC
fucose % & &, B4 fucose # & £ % WML trans-
ferrin £ 3BT LHE—DHDTIILWZ EHTRESR

Seminal plasma

transferrin (zg/ml) azoospermia e

severe ollgospermia O

80+ r=0.46 (p<0.01) mild oligospermia &
normospermia X
70+ x
X
60+

T T T T T T T

10 20 30 40 50 60 70
Seminal plasma inhibin activity
(% suppression of FSH release)

[¥13 Seminal plasma inhibin activity and trans-
ferrin
—Their correlation—
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nTwa.

¥53E transferrin (3, rat @ Sertoli {iZD EER A
&5-AMP, androgen, retinol, insulin 7Zc ¥ IZHIE S 1L
T WHTCHET 511, F 72 Holmes 53k b
Sertoli fliE Hijh 353 12 Hb~ T Sertoli i & ¥5HH
& PR % [FREIC 353 L7213 ) A transferrin O
A ERT A2 L LY, KEHE R B #le & transfer-
rin D3 E T 570 A SHPOWE D REESI N T
b ERE LT WA, — T RARE L Sk BEMEIC
DWTHRET L7 & LTI &9 M o
TKEOUEZITh\, SOERRE L TIRE LD
IR AR LD & s LT3, 72 Moris-
awa 503 F D HE T cytochrome C B {LRE
WS, FRCSOERRLZVERELTW
5. C DR FER D H K5 BAE transferrin (A5 HHARIC
VBB F T 2EX Lo THBY, Thick-
THTRAERICEELTWBEEZ 51512,

Lo LERIRMZRIE Y LT, & b oSS T7 R4
EHI2 BT 2 H4EH transferrin # Mgt L 7o (320
Zevy. Holmes 5?13 radioimmunoassay 2 & 0, &
72 Caldini 5'"(3 ELISA (2 X V) 5B AEEREF Ok
#Ep transferrin ZE L, 170D nwinlze
K54 transferrin 2MEEZ R T2 L 2HE LT3,
AEDEE HDRMEERE D, Holmes 5, Caldini &
D|E LRI LHERTH -7z S 5 ICHEENICE T
FAEREFRENFEE 2 F1ii§ % Johnsen score count
B & U germianl cell index & transferrin (Z1EDFH
BfHIm AR & L7z,

FEEHR hCG-6 (3, K5 FRUFAD BFE THEHIE 2 &S K
HEICHWINTWEEZEZLNTWSEY 22T
o3, ¥EEh hCG-£ & ¥5%EH transferrin DR
SEPEIC DWW T HMRET LT A7, k55ET transferrin (3,
H4Eh hCG- L VA B EOMHBEmERLTEY,
Sertoli Hifak¥RE & #5F H/EREIIH L HEELE L -
TWwbZ eamIni,

ZNSARIDRERETED &, BFAEREDKE 3
AERERRSERE & Mt 5 B8, K54E transferrin [ Ser-
toli #ifanMfE* Ry 2~>—A—L LTHAHTH S
ZENHALRE L 5T,

2. #E4E inhibin &1

inhibin (2, ¥§3# Sertoli & 2\ (30 B EkT
EEfAL A & 53 & 1L, FSH o feedback factor & L
THRIVE CFHEHREICEE L TWb 2 255, HbH5h
LT 31020

inhibin OHFFEIIBIEINRETE KD L DIZDOWTHF
THHEA TV 5. IEiEH SER X 72 inhibin (3 «
E BB ek foD2ONDsubunit 5%, £

P AIEAERER O SertolifHut g

BAMESEE 34525

FIFERITE D D5 R 32,000 DEHR K
WELTHDI EHHBL T 32129,

—FRREED L DIZTOWTIIHEIENT B,
Z DR RN IHERE IS IIRE B R DIAM RS BENR,  BilsE
P2 & 3 FSH 43k E 2553 W S T\ 5728T
» %, #3E, Ramasharma 52?2t ME#HES 5 inhibin
%458 L a-inhibin &, Sheth 52”(3 B-inhibin & 4y
% LEE LTV T HDHILE Y IFRR DI
£ inhibin LBl U BFRTH 205, &< B> 720MED
WMETHD, ZOBRINLOWEIIEZERKEERD D
WIIADLRERTH B 2 EHLPE L ST 529,

L2 LASE A & inhibin 2530 LT\ 5 2 & 3%
NLLWEFETHY, 213 Seethalakshmi 529(F
rat ISR EAZER L, FEEA rat DEHLD Ser-
toli Mlifaks %177 9 &, B5#H -~ inhibin 743
IHEF L7228, (58837 ffks L 723541213 inhibin
DSFWHIEFHMIL FTRD L LTW5. 72 Au
530 IEHEA rat DEILHP inhibin EREZRET S
EETLTWREHRELTWS, 2ok ic8mE
BRTI3, HE T RAEREFEERFICIZE NS 5D inhibin D
SFWHE T T 5 L T w5, 72 Noguchi®Vid
L7 Sertoli #ilgh5 #4112 inhibin HE D H 2
G L, BEMOKED inhibin ZEAEL T
52 L EIAHL T 5. > TAHHKEBEH¥K inhibin
DOREERE, MEFEDHARILENS.

DL AR LD & 2 AEFIRERREE
& inhibin & DRARIZO W TOERRMZMET(E, FIC
K4 inhibin IZ D W THETE LT E T 4. Scott
5303 IR BB REIC & B A RRIE LT, BT
AEREREFIO#EHET inhibin &1 2 8E L, 45 1iE
THERE inhibin {HEAEKEEZ R L7z L LTV 5.
AROREDFERT L RLRD Scott SN ITH LI
5 L5902, FFEPREL L TW5 L DiZEREHED in-
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The transferrin level of seminal plasma and in-
hibin activity in seminal plasma were determined in
140 men with infertility. The transferrin level of
seminal plasma was determined by radioimmunoas-
say. The activity of inhibin in seminal plasma was
biologically determined by rat anterior pituitary
incubation and calculated as the rate of inhibition
of follicle stimulating hormone (FSH) secretion
from rat anterior pituitary gland. The transferrin
level was 39.5+3.1 pg/ml in patients with the
normal sperm count (n=28), 27.1+2.3 xg/ml in
those with subnormal sperm count (n=19), 24.8+10.

AfRE23tE 34%2%

6 xg/ml in those with oligozoospermia (n=22) and
17.242.1 gg/ml in those with azoospermia (n=20);
thus transferrin level was low when the sperm
count decreased. The inhibin activity level was 34.
5+2.7% (mean=*S. E.%) in patients with the nor-
mal sperm count (n=43), 26.1+4.6% in those with
subnormal sperm count (n=13), 26.0+2.8% in those
with oligozoospermia (n=33) and 16.3+2.5% in
those with azoospermia (n=21). There tended to be
a positive correlation (r=0.76, p<0.05) between the
transferrin level and Johnsen score count, a his-
tological indicator of the severity of disturbance in
spermatogenetic ability. There also tended to be a
positive correlation (r=0.41, p<0.05) between in-
hibin activity and Johnsen score count. There was a
positive correlation between the transferrin level
and inhibin activity. These results suggest that the
transferrin level of seminal plasma and the activity
of inhibin in the seminal plasma are clinically
useful indices to evaluate the severrity of sper-
matogenetic disturbance.
(A1 1988 49 H 16 H¥FB)
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Clinico-statistical study
on azoospermia

Shin-ichi Yoshii, Hiroshi Tomomasa,
Hitoshi Takeshima, Hiromichi Ishikawa
and Kenkichi Koiso

Department of Urology, University of Tsukuba,
Ibaraki 305, Japan

A statistical analysis was performed on 79
patients with azoospermia who had visited our
infertility clinic for recent 5 years from April 1983

HAME2E 34%2%

to March 1988.
1) Based on the findings of the testicular biopsy and
spermatovesiculography, 48 of 79 patients were
divided into primary azoospermia group (32 cases)
and obstructive azoospermia group (16 cases).
2) The testicular volume in primary group were
smaller than that of obstructive group (P<0.01).
3) The levels of FSH and LH in primary group were
higher than those of obstructive group (p<0.01).
4) The level of testosterone in primary group was
lower than of obstructive group (p<0.01).
5) Microsurgical treatment should be done for the
patients who are diagnosed as having obstructive
process.
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A clinical and statistical
study of male infertility

Katsumi Kaneko, Yukiyoshi Tabata,
Keiichiro Mukae, Tetsuya Arali,
Mikihiko Honda, Toru Suzuki,

Isao Murahashi and Etsuji Takasaki

Department of Urology,
Dokkyo University School of Medicine,
Tochigi 321-02, Japan
(Director: Prof. E. Takasaki)

A clinical and statistical analysis was performed
in 188 infertile male patients who had visited to our
clinic from July of 1974 to December of 1986.

An incidence rate of infertile patients was 2.4%
as compared to that of the total male out-patients.
The peak of patient’s age ranged from 26 to 35
years old. The period of infertility after marriage
was all within 5 years, and its mean period was 2.
9 years. Most of the patients (82.4%) had unknown
causes, whereas approximate 17% of patients had
some causes such as varicocele testis (5.3%), bilat-
eral orchitis (4.3%) and so on. In semen analysis, 71
patients showed azoospermia.

The 67 of these 188 patients receiving medication
were divided into 5 groups; and followings were
results.

group 1: HCG+HMG

The percentages of improvement about sperm
count and motility were 8.3% and 16.7% respective-
ly, and pregnancy occurred in 2 cases.

group 2: Serotropin

The percentages of improvement about sperm
count and motility were 25% and 5% resperctively,
and pregnancy occurred in 3 cases.

group 3: Vit. Bl, 6, 12+ Vit. E+Kallikrein

The percentages of improvement about sperm
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count and motility were 37.5% and 18.8% respec-
tively, and pregnancy occurred in 3 cases.

group 4: Vit. Bl, 6, 12+ Nicoml+ Pentoxifylline+
Kakkikrein

The percentages of improvement about sperm
count and motillity were 1094 and 109 respectively,
and pregnancy occurred in 1 case.

BAEasE 34%2%

group 5: Tyroid hormon+Vit. E
The percentages of improvement about sperm
count and motility were 1194 and 11% respectively,
and pregnancy did not occur in any case.

(%A : 1988 45 H 13 H)



H A A 4E 5 2 MG
F34% 25 1989

Masanobu TAKAHARA  Yoshio SHISEKI

fi & F R A s F R
Hideki FUSE

=1

J&

Chordee without Hypospadias
TRAFEFMURBREIRE (M2 W 5508

Hidenori SUMIYA

iE fE WO & & B W

Department of Urology, School of Medicine,
Chiba University, Chiba 280, Japan
(Director: Prof. J. Shimazaki)

A OF B Z
Hiroyuki ISHII

=

Jun SHIMAZAKI

Chordee without Hypospadias 7 712> & BEFRAJIRET 2 tn 2 72, FFRIZEZEDIEAI~D R 6 1,
BEREF 1FITH -7z, BAERICELETRE DD -2, HEBORXDESSRRESTH -7,

PefufhBlL, 50746 XY L EHBTE,

1 %1% 46XY, inv(9p+,q—) TH - 72,
&, Buck KIS X UF dartos 5% K &, Devine & Horton D 433HM 1 FI2HEY L 72,

463, FREEHR
1 B3R E

HAREE A LON, $R2H2RE, BOED 2 TH-72, 18D H NI, chordee & X b ITREZ
R U, $RICRGETR RN 2 H64T L 72, 2 810> 16513 Chordee DA DFEFEIC & Y FRBERBHEIE S 7,
Dl b, AAEEDRAEFNEREELREL, FRICRL MR EBIRT 2L PEELE2 72,

(Jpn. J. Fertil. Steril., 34(2), 235—239, 1989)

w E

SMRE O e B IEEEAICE O L, ¥y
B& 18] ic B Bh 3 % & £ |3, Chordee without
hypospadias & "FiEL 5, AFES, IRIETHNKI 4 %
PHOBLEbNTEY, BN LERE WL
52, A, FERZICBITDAEFIC OV TR
L72DTHRET 5.

MRELUFHE

B8 f1 51 £~62 4 @ [ 12 Chordee without
hypospadias 7 7454 672D T, ZDEEKE %2 A7z,
FMUIFRA & LT 3 ~ 4 I T L7z, AE%® Devine
& Horton®I2fit > T 3 BUCHFHL, ZHIThe L 721k
REZBIRL 72, REEEMNIS, KEEENCTBI S

N
® B

Fik BEOEMA6F, 1FIIBEREY 2 1K
& L7z (Table 1),
BAR  mEBLIUVAERPEREZZNZN1IHICA

7258, IR T RE L DIE -7, BT
PERR, TREEBFIE D 72O R AL E L O % 9 F
72D 1B -7z,

IMAERFAL BB B L D B TH-72 1% R
WTAH 30~367%, BE26~29mETH D, AiEIRR
). A kA

SHEEATR ¢ 4 FHISMRE O DT BIED IEE A
BAO L Tw/zas (Fig. 1), ftb 3 FlI3BIESIRE IR
AL Tw/ (Fig.2). B3, w3 dEAICER
LTz, ZHI3, WIhopld mil s b egEific
filzn L 72,

PetaffiRE | 6 FICHEITL, 561I3 46 XY & IEH
BFRTH-72h%, 46XY,inv(9p+,q—) Db DA
1Bl -7z, LrL, ZoBLHFEOREIIMmEE
Ni37% <, FLZ2DMOWRERBRTE I 4L >
7.

TR REF 1 5 BT T o) PR 28 PR BH 1
1 chordee % - 72 (Fig. 3). #h 24T 5 &
BEEoBRM~DIEIAEIE S 172, FREIS RIS
FNTHE, Devine & Horton D4HHD 2 BIIZHH
2 72 (Table 1).
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Chordee without hypospadias

Hideki Fuse, Hidenori Sumiya,
Hiroyuki Ishii, Masanobu Takahara,
Yoshio Shiseki and Jun Shimazaki

Department of Urology, School of Medicine,
Chiba University, Chiba 280, Japan
(Director: Prof. J. Shimazaki)
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Clinical observations on 7 cases of chordee with-
out hypospadias were performed. Six cases had
chief complaints of ventral curvature of the penis
and one case had a chief complaint of disturbance
of miction. The ages of their fathers at their birth
were rather high. Their karyotypes were 46 XY and
46 XY, inv 9p+,q—) in 5 cases and one case,
respectively. Four cases had type I, the urethral
spongiosum, Buck’s fascia and the Dartos layer
being deficient. One case had a type II urethra, in
which the spongiosum is normal but Buck’s fascia
and the dartos layer are absent. In the cases of type
I, their chordee and urethrae were resected and
thereafter urethroplasty was performed. One case
of type II underwent the resection of chordee and
the curvature of the penis was corrected. It was
concluded that it was important to select the surgi-
cal procedure according to the type of lesion pres-
ent.
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Hydrochloride on Male Infertility
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Effect of pentoxifylline
and nicardipine hydrochloride
on male infertility
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We tried to study the efects of pentoxifylline or
nicardipine hydrochloride administration to
patients with asthenospermia (below 60%) over a
period of 75 days. Fifty-three infertile men (age 25
to 37 years) were incorporated. And twenty-one
cases were treated with pentoxifylline 300mg daily
per oral, another thirty-two cases were treated with
nicardipine chloride 60mg daily orally. Semen vol-
ume, sperm concentration, sperm motility, and total
motile sperm number (semen volume x concentra-
tion x motility) were determined before therapy, as
well as after therapy. Pentoxifylline therapy
significantlly increased total motile sperm number
from 41.9X10° to 93.6X10° (p=0.028). Nicardipine
chloride therapy significantly improved sperm
motility from 31.1 to 44.1% (p=0.001). Pregnancy
was obtained by 6 patients (28.6%) with pentoxifyl-
line treatment and 3 patients (9.4%) with nicar-
dipine chloride treatment. Either pentoxifylline or
nicardipine chloride could be a useful treatment of
patient with asthenospermia.

(ZfF: 198845 H 9 H)
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Artifitial Insemination with Washed Spermatozoa During
Clomiphene Citrate and Human Menopausal
Gonadotropin-Stimulated Superovulatory Cycles
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Artifitial Insemination with
washed spermatozoa during
clomiphene citrate and
human menopausal gonadotropin-
stimulated superovulatory cycles

Hideya Kodama, Mituhiro Kato,
Jyun Fukuda, Kazuko Ichinoseki,
Mineko Fukushima and Masahiro Maki

Department of Obstetrics and Gynecology,
Akita University School of Medicine,
Akita 010, Japan

Hirotaka Ota

Department of Obstetrics and Gynecology,
Akita Union General Hospital

We treated refractory infertile couples related to
male or cervical factor with AIH (artifitial insemi-
nation with husband’s semen) using modern tech-
nique. All women were hyperstimulated with CC
(clomiphene citrate)-h MG (human menopausal
gonadotropin) regimen and inseminated with hus-
band’s spermatozoa washed through mono-layer
Percoll (50%). Nine women of 28 cases, 59 cycles,
conceived. The pregnancy rate per patients or
cycles were 32.1% or 15.2%, respectively. This tech-
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nique was extremely successful when density of
motile sperm after preparation was over 30>10°/
ml and serum estradiol level of the women at the
time of hCG injection was under 2500pg/ml. The
semen samples showing less motile sperm density
than 10x10%/ml were scarcely improved neverth-
eiess preparation with the Percoll solution. Three

RE

ft

women with sperm immobilization antibodies
failed to conceive. Though the interval of hMG
administration changed every day to every other
day, the frequency of hyperstimulated ovaries and

pregnancy rate were not significantly varied.
(ZA4+: 1988 48 7 24 H)
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FERTILIZING CAPACITY OF THE ZONA-FREE
HAMSTER OVA HUMAN SPERM PENETRATION
TEST AND SPERM CHARACTERISTICS IN INFERTILE
MEN WITH ABNORMAL SPERMATOZOA

Kentaro TAKAHASHI, Masuo KUSAKARI, Akihiro UCHIDA,
Hiroyuki YAMASAKI, Kazuo YOSHINO and Manabu KITAO
Department of Obstetrics and Gynecology,

Shimane Medical University, Shimane 693, Japan
(Director: Prof. M. Kitao)

Abstract: The zona-free hamster ova sperm penetration test (ZSPT, hamster test) can be used
to test male infertility. We examined forty-six men whose female partners had visited our clinic
for infertility. We studied the correlation between ZSPT and common semen analysis and
evaluated the fertilizing ability of spermatozoa from infertile men with abnormal sperm, by
examining pregnancy rates after AIH, using washed and concentrated spermatozoa and also the
penetration rate to zona-free hamster ova.

Results are as follows:

1. There is a statistical relation between the ZSPT test and common semen analysis.

2.The penetration rates of the ZSPT were statistically very low in case of abnormal spermatozoa
and unexplained infertility, in contrast with 59.29% in case of spermatozoa from control fertile
men.

3.When the spermatozoa contain over 9x10°/ml motile sperm and more than a 30% sperm
penetration rate, pregnancy is expected to occur following insemination with and concentrated
sperm.

Thus, the ZSPT is a practical functional test which can be used to study of the fertilizing

capacity of human spermatozoa.
(Jpn. J. Fertil. Steril., 34(2), 252—257, 1989)

penetration of the ovum is the i vitro fertilzation
of fuman oocytes. However, for practical pur-
poses, it is obvious that other methods have to be
used and two techniques have been proposed: one,

Introduction

Clinical evaluation of sterility in the male relies
mainly on examination of the sperm, either by

quantification of the measurable components of
the fluid seminal fraction or by examination of
the spermatozoa (concentration, motility and

morphology). However, these examinations do
not reveal the functional capacity. The most suit-
able system available for the study of sperm

which concerns non-living human oocytes”, and
the other, which is the penetration of human
spermatozoa in zona-free hamster ova®. Numer-
ous data appeared to the superiority of the zona-
free hamster ova sperm penetration test (ZSPT,
hamster test)*~”, However, the methods and the
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standard interpretation of the ZSPT remain con-
troversial. We examined the relationship between
the ZSPT and routine semen analysis and inves-
tigated the usefulness of this test. The fertilizing
abilities of spermatozoa from infertile men with
abnormal sperm (oligozoospermia, sever oligo-
zoospermia, poor motility and asthenozoosper-
mia) and unexplained sterility were evaluated by
examining pregnancy rates after artificial insemi-
nation of washed and concentrated spermatozoa
from the husband (AIH).

Materials and Methods

The subjects were 46 men whose female part-
ners had visited our infertility clinic. Sterility in
the female was ruled out. Eight men who had
fathered more than one child served as the con-
trols.

A semen sample from each man was obtained
by masturbation following 3 or more days of
abstinence from sex. Thirty minutes after collec-
tion of the semen sample, each sample was
examined, at room temperature. Forty-six infer-
tile men were classified into 5 groups (group A:
oligozoospermia less than 40X10%/ml of total
sperm  concentration, group B: severe olig-
ozoospermia less than 20X 10%/ml of total sperm
concentration, group C: low sperm motility more
than 409 and less than 609 of sperm motility,
group D: asthenozoospermia less than 4095 of
sperm motility and group E: unexplained steril-
ity).

Our experimental protocol of the ZSPT is
shown in figure 1. Ova for fertilization collected
from superovulated golden hamsters were treated

Golden hamster Human semen
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with hyaluronidase and trypsin. Spermatozoa
were centrifuged and washed twice with
Whittingham’s Ts. The medium used for in vitro
fertilization was Whittingham’s T, solution
containing 3% human serum albumin. The con-
centration of spermatozoa at insemination was
approximately 3—8x10%/ml. When the concen-
tration of spermatozoa was extremely scanty, the
maximum concentration of spermatozoa was
used. Ova containing at least one decondensed
sperm head or pronucleus with the adjacent sperm
tail in the cytoplasm were considered “penetrat-
ed”. The penetration rate is defined as the per-
centage of the penetrated ova among all tissues
examinated.

Forty women whose male partners had abnor-
mal sperm were given 2—8 times (mean 3 times)
AlHs (washed and concentrated spermatozoa).

Statistically significant differences were deter-
mined using Student’s t-test.

Results

Relationship between the penetration rates and
sperm characteristics was examined in 49 semen
samples, except those from the unexplained steril-
ity group. The correlation between penetration
rates and total sperm concentration is show in
figure 2a. The positive regression line (y =0.35x +
11.9) was determined (p<0.001). The deeper the
total sperm concentration, the higher was the
penetration rate. Penetration rates also correlat-
ed with sperm motility (r=0.534, p<0.001; figure
2b). The correlation between penetration rates
and motile sperm concentration was highly signif-
icant (r=0.730, p<0.001; figure 2c).

Superovulation (PMS-HCG) o
liquefaction (30min at 20°C) (%) _
Mature unfertilized ova . - 100
Vigorously motile sperm swim up and
are washed with Whittingham's T, .
Remove the cumulus cells 2 80
} (0:1% hialuronidase 15mir) . 2
Preincubation 5~ 6 hr ©
Remove the zona pellucida (37°C 5% CO: in air) - .
(0.1% trypsin 3min) c 60 e,
Wash 3times with Whittingham's T, o ° b
Zona free hamster ova '.la. 40+ ° y =0.35x+11.9
L > r =0.681
H ? . n =49
Insemination (sperm concentration 3 ~ 8 x 10°ml) c 201
o * .. P <0.001
- o *% o °
= mineral oil 0 T - T T
medium
50 100 150 200 (x10°/mi)

l incubation 4hr .
i Total sperm concentration
Examination of ova

Fig. 1 Protocol of the zona-free hamster ova human
sperm penetration test for male sterility.

Fig. 2a Correlation between total sperm concentra-
tion and penetration rates.
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The mean motile sperm concentration and the
mean penetration rate in each group are shown in
Table 1. The mean motile sperm concentration in
group A-E was statistically lower than that in the
control. However, the mean motile sperm concen-
tration of groups E and C were 56.8 X10%/ml and
42.7%10%/ml, respectively, that is higher values
than the standard fertile motile sperm concentra-
tion of 36 X10°/ml in our clinic®. The mean pene-
tration rates of control, group A, B, C, D and E
were 59.2+11.0, 32.6+21.0, 11.8+16.0, 45.4+21.8,
23.6+21.4 and 19.8+13.6%, respectively. Statisti-
cally, no difference in the mean penetration rates
was observed between control and group C. On
the other hand, mean penetration rates in groups
except group C were statistically lower value
than in the controls. The mean penetration rates
in groups B and E were particularly low.

Three pregnancies following AIH and two
spontaneous pregnancies in group C and three
pregnancies by AIH in group B materialized.
Forty women of 41 male partners with abnormal

(%)
80+ ‘
] .
g . ” . oo
© 60+
c
R)
T 40
3
5 y =0.64x—3.11
20 r=0.534
a n =49
P <0.001
0 b ol
50 100 (%)

Sperm motility

Fig. 2b Correlation between sperm motility and pen-
etration rates.

(%)
§ 801 4
© . .
- 60 .
(=]
=] s .
® 40 .
5 y =0.54x +14.4
c 904" r=0.730
[} —
a A n =49
8 ot P <0.001
. 50 100 (10°/mi)

concentration of motile sperm

Fig. 2c Correlation between concentrations of motile
sperm and penetration rates.
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sperm were treated by AIH and another had a
spontaneous pregnancy, without AIH treatment.
The mean penetration rates of 16.2+18.9% in the
non-pregnant women were statistically lower
value than in the controls (P<0.001). The mean
penetration rates of 48.7+17.49% in the pregnant
women were statistically higher value than that in
the non-pregnant women (P<0.001). However,
statistically no difference in the mean penetration
rate was observed between control and pregnant
groups.

The relationship between penetration rates and
motile sperm concentration in patients treated
with AIHs is shown in figure 3a. The penetration
rates in case of 7 pregnancies ranged from 31.6 to
83.3%. The motile sperm concentration in 7 preg-
nancies ranged from 9x10° to 45x10%/ml. Four-
teen of 40 treated by AIH had penetration rates in

(%)
80 -
8 2 *
+ 60
g #*°
C o [O]
e
=
4 +
s 40 + .
- . .
[0} .
& o
5_’ 204 ® . ® Pregnancy
o ®Spontaneous pregnancy
o8 O 5 ° O Non-pregnancy
; e & ©Non-pregnancy with complication
0 50 (X 108/ml)
Concentration of motile sperm
Fig. 3a Relationship between concentrations of mo-
tile sperm and penetration rates in women
artificially inseminated (AIH)
(%)) i
80 4
w ®
[} ®
- o ® ®
® 60
c °® =
.0 - ®
2
S 40 R ® ®Control
5
© ° ° ® Spontaneous pregnancy
5 O Pregnancy by AlH
0o 204
i T T
0 50 100 150 (< 10/ml)
Concentration of motile sperm
Fig. 3b Relationship between concentrations of mot-

ile sperm, penetration rates and pregnancy.
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excess of 31.6%. Fifty percent of 14 with the
penetration rates in excess of 31.6% were related
to a pregnancy. However, as 4 of these 14 had
complications of polycystic ovary syndrome, 7
(709%) of the 10 were related to pregnancy. Simi-
larly, the pregnancy rate in cases of motile sperm
concentrations in excess of 9x10°/ml was 7/17
(419%). The relationship between the penetration
rates and the motile sperm concentration in all
pregnant cases, including controls is show in fig-
ure 3b. Spontaneous pregnancy occurred in only
with a motile sperm concentration exceeding 65 X
10¢/ml and the penetration rate over 40%.

The fertilizing capacity of spermatozoa from
husbands of 5 sterile couples, of an unknown
cause was examined by the ZSPT. 41.9, 26.7, 10.3,
17.5 and 2.5% penetration rates were obtained
(Table 2). Though these 5 men were considered to
determined by

have a normal spermatozoa,

Table 1. Concentrations of motile sperm and
penetration rates (Mean + S.D.)

K. TAKAHASHI et al.

Concentrations | Penetration

Groups | Subjects | of motile sperm rates
(x108/ml) (%)
Control 92.0+19.82 | 59.2+11.0¢
Group A i 13.9+7.0b 32, 6:+21. 0¥
Group B 20 3.34£3.9¢ 11. 8+16. 0¢
Group C 42.74+23.69 | 45.4421.8%
Group D 16.3+10, 2= | 23.6+21. 4
Group E 56.8+14.0f | 19.8+13.6"
a—b':P<0,06

a—d,a—f,a'—e:P < 0.01
a—b,a—c,a—e,a'—c’,a’—f': P < 0.001
a’'—d': not significant
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seminalysis, the spermatozoa from 4 men showed
a low penetration rate but no pathological find-
ings.

Discussion

Binor et al.” reported that the concentration of
motile sperm was the most important factor for
penetration of the ova and that penetration was
not evident when the concentration was less than
6x10%ml. On the contrary, the penetration of
spermatozoa with a 3—5x10°/ml concentration
of motile sperm was recognized by Yanagimachi
et al.?. We found that the penetration rates in
case with a concentration of less than 1x10%/ml
motile sperm ranged from 0 to 16.79% and the
penetration rates could be assessed in cases of a
low sperm concentration (the motile sperm con-
centration less than 1X10°/ml).

Though Rogers et al.'” and Hall'¥ reported
that there was no correlation between the sperm
concentration and the penetration rates and
between motility and the penetration rates, the
positive correlation between sperm concentration
and the penetration rates and between motility
and the penetration rates was statistically evident
in our study. In particular, correlation between
the motile sperm concentration and the penetra-
tion rates was highly significant. Therefore, with
regard to the relationship between common
semen analysis and penetration rates of the
ZSPT, the penetration rates seem to be most
closely related to the concentration of motile
sperm.

We observed that penetration rates of spermat-
ozoa from men who had fathered more than one

Table 2. [n vitro fertilization rates of zona-free hamster eggs by spermatozoa from patients with unexplained

sterility (Group E)

. Total sperm | Concentrations Sperm Penetration
Patient . . . No. of eggs | No. of eggs

concentration | of motile sperm motility . rates

no. (5 10/ml) (% 10%/ml) ) examined penetrated %)

1 30 57 71 43 18 41.9

2 36 60 70 15 4 26.7

3 72 45 63 29 3 10. 3

4 60 41 68 40 7 17.5

b 120 81 68 40 1 2.5
Mean+S.D. | 83.6+20.2 56.8+14.0 68.0+2.8 33.4+10.4 6.6+6.0 19.8+13.6
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child was significantly higher than that of sper-
matozoa from men with abnormal characteristics
of the sperm. In particular, penetration of sper-
matozoa from men with severe oligozoospermia
was extremely low. Therefore, differences in the
fertilizing ability between normal sperm charac-
teristics and abnormal sperm characteristics was
confirmed. On the other hand, in cases of infer-
tility of unknown cause, the value of ZSPT was
low. This suggests an impairment in the fertiliz-
ing ability of the spermatozoa, in some sterile
men. Although the common semen analysis may
show a normal range, cases of male sterility of an
unknown cause should be positively examined
using the ZSPT.

The ZSPT may be considered the ultimat test
for sperm fertilizing ability. The potential bene-
fits of the ZSPT for prescreening patients under-
going human in vitro fertilization (IVF) programs
have been reported”'?!®. However, the usefulness
of the ZSPT for IVF was the objective of the
study, rather the sperm fertilizing capacity in
case of AIH. In the present study, a male with
spermatozoa over 65X10°/ml of motile sperm
concentration and more than 409 of sperm pene-
tration rated can expect to impregnate his part-
ner. On the other hand, if the male has a spermat-
ozoa count of over 9 10%/ml and a concentration
of less than 65 10%/ml of motile sperm and more
than 309% and less than 409 of sperm penetration
rates can expect impregnation by AIH, using
washed and concenrated sperm.

In conclusion, the ZSPT is at present the only
practical, functional test available for studying
the fertilizing capacity of human spermatozoa.
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URINARY hLH SURGE IN INFERTILE WOMEN
RESULTS IN LOW AND SHORT

Takashi OKAMURA, Osamu NISHII, Toru TAKEUCHI
and Tsutomu YAGINUMA

Department of Obstetrics and Gynecology,
Faculty of Medicine, University of Tokyo, Mejirodai, Tokyo, Japan

Abstract: An improved semiquantitative immunoassay method, utilizing monoclonal anti-
bodies, which can reliably detected urinary human luteinizing hormone (hLH) at levels from 2.5
to 640 mIU/ml has been developed. Using this method, the hLH in 3-hour urine sample (3U) in 8
women with a normal menstrual cycle (C group) and 12 women with infertility were analyzed. The
12 infertile women were divided into 2 groups according to the peak hLH levels: Patient-1 (P-1)
group (5 women) had peak levels above 80 mIU/ml, and patient-2 (P-2) group (7 women) had levels
of 40 mIU/ml and less. The mean (+SD) duration of midcycle hLH surge in C, P-1 and P-2 groups
were 55.6+11.7, 37.4+5.7 and 24.6+8.3 hours, respectively. The differences between C and P-1,
and P-1 and P-2 groups were statistically significant (p<0.02 and p<0.05, respectively). The mean
(+SD) peak hLH level of the 3 groups were 140.0+11.7, 96.0+35.8 and 32.1+14.1 mIU/ml,
respectively. The difference between C and P-1 groups was not as significant (p<0.1) as that (p<
0.01) of the P-1 and P-2 groups. Estradiol (E,) level in the same 3U samples was analyzed by RIA
after hydolysis of urine. The day of urinary E, surge, occurring during the preovulatory phase,
corresponded with the day of hLH surge. The mean value of E, surge in the P-2 group was more
significant than that in the C group (p <0.05). Furthermore, the urine hLH release in the P-2 group
responded well to LH-RH administration. These findings suggest that a small quantity of LH-RH
secretion in infertile women might lead to hLH surge insufficiency.

(Jpn. J. Fertil. Steril., 34(2), 258 —265, 1989)

EIKEN CHEMICAL Co. Ltd. Japan)V. This

Introduction . . 3 K
method utilizing monoclonal antibodies can reli-

Human luteinizing hormone (hLH) surge during
the midcycle is of importance in facilitating folli-
cle rupture, stimulating progesterone secretion,
activating biologic and morphologic development
of oocyte, and promoting the expansion of the
cumulus oophorus and its detachment from the
granulosa layer of the follicle wall. Therefore, it
is important to detect the onset, the peak level
and the duration of hLH surge in midcycle. A new
method of micrometric measurement of hLH in

urine has been previously reported (D86002

ably detect hLH from 2.5 mIU/ml to 640 mIU/ml
for about 2 hours. The correlation coefficient
between the serum hLH values obtained by
radioimmunoassay and the urine hLH value
obtained by this method was significant. The
study group, comprised 8 women of normal cycle
and 12 infertile women, were tested by this
method using urine sampled every three hours
while awake during the periovulatory phase.
Furthermore, 11 infertile women who underwent
artificial inseminaion with husband’s seminal
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fluid participated in a separate study.

The present study was designed to determine of
the infertility might be explained at least in part,
on the basis of the level and duration of urinary
hLH in the midcycle surge.

Meterials and Methods

Eight women with a regular menstrual cycle
(28-31 days) and 12 women with infertility of
unknown cause participated in this study. The
basal body temperature (BBT) was recorded and
a biphasic shift in the curve was noted for all 20
women. Nine of 12 women were placed on 100mg
of clomiphene citrate daily for 5 days from the
fifth day of the menstrual cycle. One woman was
given 150 IU of human menopausal gonadotropin
(hMG) every other day for 6 times and then, was
given 5,000 IU of human chorionic gonadotropin
(hCG) intramuscularly. The remaining 2 were
never on medications.

Five of the 12 women participated in repeat
studies on separate occasions. They were given
100 g of luteinizing hormone releasing hormone
(LH-RH) intramuscularly in one bolus at the initi-
ation of hLH surge. The urine samples (3U) for all
20 women were collected every 3 hours while
awake from the llth day of the menstrual cycle to
the day of hLH surge termination. The blood
samples of the eight normal women were drawn
at noon on the same day of urine sampling. All
urine hLH concentration in the 3U samples were
determined by a new micrometric method for
hLH on all such occasions. Urine estradiol (E,)
levels, however, were analyzed by radioim-
munoassay (RIA) in a single assay after hydroly-
sis of urine.

Eleven women who underwent artificial insemi-
nation with husband’s seminal fluid (AIH) par-
ticipated in a separate study. Five of these 11
women were given 5,000 IU of hCG and 6 were
given 100ug of LH-RH intramuscularly after
AIH. Blood samples were drawn at 0, 30 and 60
minutes after hCG or LH-RH administration. All
the blood samples were centrifuged after clotting
and the sera were stored at —40°C pending assay.
Serum E, and hLH levels in these samples were
determined by RIA. The intra-assay coefficient of

T. OKAMURA et al.

(259) 63

variation for serum E, and hLH were both below
10%. Student’s t test and Gaussian reference
distribution were used for statistical analysis.

The procedures of urinary hLH and E, level
determination are summarized as follows.

Urine hLH: 1. Make the urine samples two-fold
dilutions with urine diluent which is used specify.
The calibrators of each well were adjusted to 2.5,
5, 10, 20, 40, 80, 160, 320 and 640 mIU/ml. 2. Add
one drop of antibody coated-latex suspension into
each well. 3. Shake the well vigorously, and read
the agglutination 2 hours later. A semi-
quantitative estimate is made by the last dilution
which shows agglutination. For a detail descrip-
tion of this method please refer to the above-
mentioned paper". The initiation of the hLH
surge was defined as a nadir value of greater than
2.5 mIU/ml followed by successively increasing
value to the peak.

Urine E,: 1. The pH of the sample is adjusted to
pH 5.0 by adding IN-NaOH or CH; COOH (40%).
2. Buffer solution: Add 70.5 ml of IN-NaOH to 100
ml of IN-CH; COOH and complete to 500 ml with
distilled water. 3. Enzyme diluted solution: Add
60ug of Helix pomatia juice (REACTIFS IBF,
France) containing 100,000 Fishman units of 8-
glucuronidase to 10 ml of buffer solution. 4. Add 0.
7 ml of enzyme-diluted solution to 0.1 ml of pH
adjusted urine sample and incubate for 30 minutes
at 62°C. 5. Hydrolized urine sample was used for
RIA analysis.

Results

The patterns of urine hLH surge in normal
women (control (C) group) are given in Figure 1.
Each pattern was rather similar in form. The
overall hLH surge could be divided into 3 phases:
the ascending phase, increasing rapidly from the
initiation of hLH surge to 80 mIU/ml, the high
plateau phase at levels of 80 mIU/ml and over,
and the descending phase, decreasing rapidly
from the plateau phase to 5 mIU/ml. Every
women in the C group had peak levels of 80 mIU/
ml or over, and the plateau phase was maintained
for 6 to 24 hours in all but one case. The patterns
of hLH surge secretion in the P-1 and P-2 groups
are shown in Figs. 2 and 3. In the P-1 group, the
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1601
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hours

Fig. 1 3-hour urinary hLH surge in preovulatory

phase in the C group. Data were centered at

the median of the hLH surge above 20 mIU/ml.

Note those data are plotted on a logarithmic

scale. Arrow indicates the values less than 2.5
mlIU/ml.

hLH
miU/ml
160
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40
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“42-36-30-24-18—12—-6 0 6 12 18 24 30 :a'eh 42

ours

Fig. 2 3-hour urinary hLH surge in preovulatory
phase in the P-1 group. Data were centered at
the median of the hLH surge above 20 mIU/ml.

plateau phase was lower and unstable, and the

descending phase assumed a more steep down-
ward curve compared with that of the C group.

The hLH surge and plateau phase in the P-2 group

were the shortest duration. In general, urinary

hLH was not detectable except during the midcy-

cle surge as previously reported”. In all of the C

group, however, a small fluctuating hLH secre-

URINARY hLH SURGE IN INFERTILE WOMEN
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hLH
miU/ml
160 4

80 1

40

20+

—42-36-30-24-18-12—6 0 6 12 18 24 30 36 42
hours
Fig. 3 3-hour urinary hLH surge in preovulatory
phase in the P-2 group. Data were centered at

the median of the hLH surge above 5 mIU/ml.
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Fig. 4 The correlation between the serum E; value
and the first morning urine (FMU) E; value on
the following day. These data were obtained
by single assay RIA.

[Y=7.24X+103.5, r=0.8367 (p<0.01)]

tion from 5 to 20 mIU/ml was manifested 3.5 to
19.5 hours before the true hLH surge. This fluctu-
ation observed in 7 women in both patient groups,
too. The mean (+SD) urine hLH surge duration
and peak of the 3 groups are summarized in Table
1. Each itemized duration in the C group was
significantly long compared with those in the P-1
group (p<0.01 to p>0.05). There also were signifi-
cant differences between the P-1 and the P-2
groups (p<0.01 to p<0.05). The mean hLH peak
value in the C group tended to be higher than that
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Table 1. The mean surge (+SD) itemized durations and peaks of hLH surge in preovulatory phase in 3 groups.

Duration of hLH secretion (hours) hLLeIYIels of
= 40mIU/ml = 20mIU/ml = 10mIU/ml = 5mIU/ml hLH surge (mlU el

C group (n = 8) 28.2+5.9 40.3+88 5L2+119 63.1+13.6 556 £11.7 140.0 £ 37.0
P-1 group (n = 5) 15,6 8.9 2b.2+£59 352+42 4l.143.6 B37.4+£57 96.0+35.8
P-2 group (n = 7) 3.1+3.8 11.4+£58 19.4+11.0 25.7+9.6 24.6+83 32.1+14.1
p1 < 0.02 < 0.01 < 0.05 < 0.01 < 0.02 <0.1
p2 < 0.02 < 0.01 < 0.02 < 0.02 < 0.05 < 0.01

p1  Statistical significance between C and P-1 groups
pz Statistical significance between P-1 and P-2 groups

Table 2 The mean (+SD) values of urinary E,
peak in preovulatory phase.

n E2(mean +SD)ng/ml
C group 8 17.8+8.4
P-1 group 5 21.6£11.5
P-2 group 7 46.5%30.1*

n number of cases
% Significant difference between C and P-2
groups (p < 0. 05)
in the P-1 group but no significant difference (p <
0.1) was observed. However, there were signifi-
cant differences between the C and P-2 groups or
between the P-1 and P-2 groups (p<0.01).

In the C group, E, values in serum and in
hydrolyzed urine were determined by RIA. As
shown Fig. 4, there was a definite correlation
between the E, values in serum and those in the
first morning urine on the following day, with a
correlation coefficient of 0.8367 (p<0.01). The
peak values of E, in serum and in urine were
noticed on the previous day and on the day of
hLH surge, respectively. The mean (£SD) urine
E, values in the C, P-1 and P-2 groups were 17.8 +
8.4 ng/ml, 21.6 = 11.5 ng/ml and 46.5 = 30.1 ng/
ml, respectively. The mean E, value in the P-2
group tended to be higher than that in the other
groups and there was a significant difference (p <

4hLH(%)
3000 -

2400

1800

1200

600

1 Il

B 30 60 min

Fig. 5 The percent change in serum hLH release in
response to LH-RH (filled circle)and hCG (open
circle).

0.05) between the C and P-2 groups (Table 2).
There was no significant difference however,
between the C and P-1 groups.

Two women in the P-1 group and 3 in the P-2
group were intramuscularly administered 100 ug

Table3 The increment of hLH surge durations and peaks following LH-RH administration

Before LH-RH administration

After LH-RH administration

Peak (mIU/ml) Duration (hours) Peak (mIU/ml) Duration (hours)
P-1 group 80 33.0 160 35.0
160 40.0 320 58.0
P-2 group 40 22.5 160 52.5
40 17.0 320 48.5
40 1280 24.5
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Fig. 6 The percent chahge in serum E; level following
LH-RH and hCG administration.

LH-RH in one bolus at the initiation of the hLH
surge. The hLH surge duration and peak in the 3U
samples after LH-RH administration was longer
and higher in all 5 women than before administra-
tion. However, striking differences were noticed
in the P-2 group (Table 3).

The results of serum hLH and E, reponses to
hCG or LH-RH in 11 women who underwent AIH
are shown in Figs. 5 and 6. With administration of
hCG, serum hLH was reduced in 4 women, with a
poor response in one woman. However, serum
hLH responded well to LH-RH administration in
6 women. The individual responses of serum E,
level to hCG or LH-RH quite varied.

Discussion

Urinary hLH analyses to detect the time of
ovulation are now made by dipstick®®, hemagg-
lutination reaction®” or LH color. However, these
methods have some drawbacks, such as a small
number of calibrators, cross reaction to hCG or
difficulty in reading the intensity of blue color.
We have previously reported that our improved
micrometric semiquantitative method solves each
of these problems and maintains a good correla-
tion with serum hLH values obtained by
radioimmunoassay". Hence the most important
uriary hLH surges in infertile women could be
measured precisely by this method.

As shown in Figs. 1, 2 and 3, the hLH surge
patterns in each groups were somewhat similar in
form. A small fluctuating hLH secretion was
manifested before the true hLH surge an all cases
in the C, and 3 in the P-1 and 4 in the P-2 groups.
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These fluctuations were marked in the C group.
This may be influenced by the high amplitude
hLH pulsatile secretion in periovulatory phase as
in serum®. Therefore, the hLH pulsatile secre-
tions in the P-1 and P-2 groups may be impeded.
The mean duration of hLH surge was 55.6+11.7
hours which was significantly long compared with
that in the P-1 and P-2 groups. The plateau phase
in the C group, which was maintained for 6 to 24
hours, may lead to the difference in hLH surge
duration between the C and the P-1 groups. Hoff
et al.” reported the mean duration of serum hLH
surge as 48.7 hours and that of the peak plateau
level, 14 hours. The disparity may be due to the
difficulties in discerning the initiation and termi-
nation of serum hLH surge and/or the effects of
metabolic clearance. The mean duration and peak
of hLH surge in the P-2 group were 24.6+8.3
hours and 32.1+14.1 mIU/ml, respectively, which
were short and low significantly compared with
the C or P-1 groups. According to the BBT charts
of each case in the P-2 group, the duration of the
high phase was within normal limits but the
difference between the low and high phase was
small. Hence this inadequate hLH surge in the P-2
group may lead to the anovulation regardless of
the biphasic shift on the BBT chart. By dipstick,
the urinary hLH surge, which was defined as the
value equal to or exceeding the 40 mIU/ml calli-
brator, correlated completely (1009) with the
biphasic BBT record, and judging from ultra-
sound and serum progesterone, however, the bi-
phasic BBT record was regarded as the ovulatory
cycle!®V But in this study, the peak level and
duration of hLH surge were indistinct.

Table 1 shows the mean durations of itemized
hLH secretion during surge. The durations of
each itemized hLH secretions in the C group were
significantly longer than those of the P-1 and P-2
groups. Gaussian reference distribution was used
to determine the probability that a randomly
selected hLH surge duration may be greater than
24 hours. As a result, the chance of an hLH surge
duration of 24 hours or longer was 76.1% (>40
mlIU/ml), 96.8% (>20 mIU/ml), 98.9% (>10 mIU/
ml) and 99.8% (>5 mIU/ml) in the C group, 57.9%
(>20 mIU/ml), 99.6%(>10 mIU/ml) and 99.9% (>
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5 mIU/ml) in the P-1 group and 56.7% (>5 mIU/
ml) in the P-2 group, respectively. Therefore, the
initiation of hLH surge in the C and P-1 groups
was always detected in the urine sampling at least
once a day but in the P-2 group it was not detected
in about half of the samples. However, urinary
hLH level measurements by the method of dip-
stick or LH color are determined by comparison
of the intensity of the blue color and with the
calibrator at only 20 and 40 mIU/ml, or only 50
mlIU/ml. Therefore, in once a day urine sampling,
urinary hLH surge was detected in almost all C
group samples and in about half of the P-1 group
samples by dipstick, and in less than half of the C
group samples by LH color. Baker et al.”’ report-
ed that single daily measurements would only
give results >40 [U/1 calibrator in 65% to 80% of
cycles. When compared with our results, these
figures were high. This may be caused by hor-
monal normality in the subjects who underwent
AIH. Consequently, if full usefulness of the dip-
stick method is to be attained, more samples per
day are necessary. But it remains unclear whether
the LH color is useful as a reliable detection
method of hLH surge in infertile patients.
Urinary E, values were determined whether the
differences of hLH surge in the three groups were
derived from the E, level. Preliminary hormone
measurements revealed that serum E, on a partic-
ular day corresponded to urinary E, in the first
morning urine on the following day (Fig. 4) and
the day of urinary E, peak occurrence coinsided
with the day of urinary hLH surge (Day 0). These
results were in agreed with those of other
reports'>'®. Therefore, the peak E, values for
each woman on Day 0 were used for E, surge in
the preovulatory phase. As shown in Table 2, the
mean value of E, surge in the P-2 group, contrary
to our expectation, was significantly high compar-
ed with that in the C group. However, there were
no significant differences between the C and P-1
groups, and the P-1 and P-2 groups. It seemed
that the ovulatory induction in the P-1 and P-2
groups led to high E, secretion. High E, surge in
the P-2 group did not provoke a greater midcycle
hLH than that of the C group. This suggests that
the E, concentration necessary to achieve a posi-
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tive feedback was not sustainable for approxi-
mately 50 hours, or the positive action of estrogen
did not sufficiently increase the hLH quantity in
the pituitary gland during midcycle. Messinis et
al.'” showed that serum E, levels in women
stimulated with follicle stimulating hormone are
higher in the cycle without hLH surge than in
those with the surge, and these patients usually
show a PCO type gonadotropin pattern. These
may ultimatily be dependent upon a defect in the
central nervous system.

The duration and the peak of urinary hLH
surge before and after LH-RH administration
were determined to examine the quantity of hLH
in the pituitary glanb (Table 3). Both the duration
and peak responded well to the LH-RH adminis-
tration in all but one case. In the one case in the
P-2 group, an exaggerated peak response was
noticed following LH-RH administration with a
poor duration. It seemed that this was due to a
high concentration of hLH in the pituitary gland
released at a stroke in response to the LH-RH
administration prohibiting the duration from rea-
ching normal. Therefore, the accumulation of
LH-RH in the pituitary gland in the P-1 and P-2
groups seemed to be a normal quantity. Further-
more, striking differences in the response to LH-
RH were noticed within the P-2 group. Hence, it
can be suggested that the insufficiency of the hLH
surge in the P-2 group was, regardless of the high
E, values, caused by the fact that the positive
feedback could not function sufficiently and thus
there was not enough LH-RH secretion.

The women who underwent AIH were used to
administer hCG as a surrogate hLH surge for the
purpose of prompt ovulation and maintenance of
the luteal phase. The effects of hCG on intrinsic
serum hLH were examined and compared with
those of LH-RH (Fig. 5). With the administration
of hCG, intrinsic hLH tended to be reduced.
Contraty to this, serum hLH responded well to the
LH-RH administration. On the other hand, hCG
and LH-RH did not appear to exert an effect on
E, secretion within 1 hour of administration (Fig.
6). It remains obscure whether human oocytes
maturing in vivo following hCG administration
are comparable to oocytes of natural physiologi-
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cal maturation. Sebel, et al.'* have reported that
meiosis resumes earlier following hCG adminis-
tration and the range of time elapsing between
onset and completion of each stage of maturation
are more varied following the natural stimulus for
meiotic maturation. Therefore, the LH-RH pul-
satile administration can be recommended for
infertile women in an attempt to obtain a gradual
increase in plasma hLH concentration during the
preovulatory surge.

In view of these results, it seemes that the
midcycle surge of hLH in infertile women was
insufficient and the best therapy regarding the
hLH surge was LH-RH or hCG in one bolus
administration in the P-1 group and LH-RH pul-
satile administration in the P-2 group in the
preovulatory phase. Furthermore, this mi-
crometric semiquantitative immunoassay method
was valid- for the detection of hLH surge in
midcycle and is available for the treatment of
infertility. Acknowledgement: We wish to thank
Miss K. Kigasawa for the excellent technical
assistance for the analyses and Eiken Chemical
Co., Ltd. for the kit preparation.
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Table 1. Serum levels of gonadotrophin and prolactin at early follicular phase and ovarian steroids at mid
luteal phase in natural ovulatory cycles of various infertile patients. (mean+S.D.)

age LH FSH PRL Pa E P4/E.
(vear) (mIU/ml) | (mIU/ml) | (ng/ml) (ng/ml) (pg/ml)

PCO 30.2 35, 0% 12, 7* 18.6 8.43 140. 2 64
(n =12) +2.9 +8.2 +3.0 +9.5 +3. 99 +34. 4 +30
latent 30.2 14. 8* 11. 5* 18.9 8.21** 122.6 71

hyperPRLemia +3.9 +5.1 +5.4 +5.9 +4. 13 +41.1 +36
(n = 35)
others 30.9 14. 7% 9.8* il 9.76** 120. 7 88
(n = 128) +4,2 +5.8 £3.9 £7.0 +4.02 +53.1 +39
Pfg §)oly.c3.fs.t1c (;1vary syndrome . T P<0.01
x ute}mlmg ormone et P<0.05
FSH : follicle stimulating hormone ‘
PRL : prolactin
P4 : progesterone
E; : estradiol
ng/”ml ]
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r=0.573 S &
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0 s . “ S
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Progesterone . ;é_n 2 20

Fig. 1 Correlation between progesterone values and 0

progesterone/estradiol in mid luteal phase of
natural ovulatery cycles. (n=95)

P4 progesterone

Ea: estradiol
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- FSH 388l 15mIU/ml UL F T, LHRH 253 5%
LH OB E)K)E 2 RT b % PCO ERF 12 5] (A
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- TRH # f7#% PRL {# 150ng/ml Ll I 2 )R 3 &1
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Fig. 2 Serum progesterone levels and progesterone/
estradiol according to the luteal length in nat-
ural ovulatory cycles. (n=95)
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Fig. 3 Serum progesterone levels (bars) and proges-
terone/estradiol (open circles) in various stimu-
lated cycles and pregnant cycles. (n=199)
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Fig. 4 Serum progesterone levels (bars) and proges-
terone/estradiol (open circles) in various stimu-
lated cycles of the patients with latent hyper-
prolactinemia. (n=59)

Pa: progesterone
E2: estradiol
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Fig. 5 Serum progesterone levels (bars) and proges-
terone/estradiol (open circles) in various stimu-
lated cycles of the patients with polycystic
ovary syndrome. (n=22)
P4: progesterone
E2: estradiol
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Correlation of serum
progesterone and estradiol
levels of mid-luteal
phase in infertile women

Osamu Ishihara, Satoko Ishihara,
Osamu Tsutsumi, Yuji Taketani
and Masahiko Mizuno

Department of Obstetrics and Gynecology,
Faculty of Medicine, University of Tokyo,
Tokyo, 113 Japan

In order to evaluate the effects of progesterone
(P,) and estradiol (E,) on endometrium around im-
plantation, mid-luteal blood samples were taken
from women who had various endocrinological
backgrounds of infertility and were treated with
some ovulation induction methods.

The non-pregnant cycles of patients treated with
either clomiphene or hMG-hCG showed higher P,
levels and lower P,/E, ratios in contrast with high
levels of both P, and P,/E, in pregnant cycles. But
administration of bromocriptine increased P,/E, as
well as P, in non-pregnant cycles.

The women with latent hyperprolactinemia
showed poor response to clomiphene on improve-
ment of luteal function, but combined use of bromo-
criptine made it possible to acquire good results not
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only in P,/E, ratios but also in achieving preg- ovary syndrome, that suggested the difficulties of
nancy. treatment in these patients.
In spite of various treatment, it was difficult to (ZfF: 1988 49 H 2 H)

improve P,/E, ratios in women with polycystic
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Analysis for factors of possible
prognostic significance in secondary
amenorrhea during puberty

Kazunori Matsumoto, Koji Kusuhara,
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Masahide Kawakatsu, Hiroshi Motoyama,
Mitsuru Nagao, Ikuyo Yasue
and Yoshiteru Terashima

Department of Obstetrics and Gynecology
Jikei University School of Medicine,
Tokyo 105, Japan

Data from a follow-up study of 40 amenorrhea
cases below 18 years of age were analyzed to iden-
tify factors that affect the prognosis of secondary
amenorrhea during puberty. The results indicated
that there were no noticeable differences between
the group with a good prognosis and the group with
a poor prognosis in respect of the ages at first
examination and at menarche. Risk factors that
were found to be associated with an unfavorable
prognosis includud: (1) Second degree amenorrhea,
(2) long-sustained amenorrhea, especially of more
than 1 year’s duration, (3) amenorrhea from know
causes, particularly of weight loss amenorrhea, (4)
irregular menstrual cycles preceding amenorrhea,
(5) an extremely high, or low, basal LH level and (6)
hyporeaction to LH-RH test. Patients in these high
risk groups should be treated while being carefully
monitored for the subsequent progress.

(Zf+:1988 44 A 12 H)
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CORTISOL RESPONSE TO METOCLOPRAMIDE
IN HYPERPROLACTINEMIC WOMEN
WITH PITUITARY MICROADENOMA AND
WOMEN WITH HYPOTHALAMIC AMENORRHEA

Katsuyoshi SEKI and Koichi KATO

Department of Obstetrics and Gynecology,
National Defense Medical College, Saitama 359, Japan

Abstract: Metoclopramide (MCP) can stimulate cortisol secretion in humans. It may stimulate

cortisol secretion through an antidopaminergic mechanism or by a stress-mediated mechanism. In

the present study, cortisol responses to MCP were evaluated in hyperprolactinemic women with

pitutitary microadenoma and women with hypothalamic amenorrhea. The intravenous adminis-

tration of MCP induced no discernible change in cortisol levels in normal women during the early

follicular phase. In contrast, an increase in serum cortisol levels was observed following MCP

administration in hyperprolactinemic women with pituitary microadenoma and women with

hypothalamic amenorrhea. The positive cortisol response to MCP may be related to the increased

endogenous dopaminergic tone which is considered to be operative in these patients.

(Jpn. J. Fertil. Steril., 34(2), 278 —280, 1989)

Introduction

Metoclopramide (MCP) can stimulate cortisol
secretion in humans*®. The mechanism(s) by
which MCP stimulates cortisol secretion has not
been established. Nishida et al. found no cortisol
response to MCP in 13 tests on 8 of 9 patients with
prolactinoma or acromegaly with hyper-
prolactinemia, whereas they observed a cortisol
response to MCP in acromegalic patients without
hyperprolactinemia®. They interpreted the find-
ings as indicating that MCP acts in the hypoth-
alamus to release adrenocorticotropin (ACTH)
through a dopamine (DA)-antagonist mediated
mechanism. Three of the 4 patients with
prolactinoma studied by Nishida et al. had serum
prolactin (PRL) levels greater than 300 ng/ml?.
Thus, it is likely that patients with a large pitui-

tary tumor were included in the group studied by

Nishida et al.. Endogenous DA tone may differ in
hyperprolactinemic women with pituitary mi-
croadenoma and those with macroadenoma®, and
therefore the cortisol response to MCP may differ
in these women. Furthermore, endogenous DA
tone may be increased in some women with
hypothalamic amenorrhea®. However, cortisol
responses to MCP have not heretofore been
evaluated in such patients. This report describes
cortisol responses to MCP in hyperprolactinemic
women with pituitary microadenoma and women
with hypothalamic amenorrhea.

Materials and Methods

The subjects of this study were 5 normal
women during the early follicular phase, 5 hyper-
prolactinemic-amenorrheic women with pituitary
microadenoma, and 6 women with hypothalamic
amenorrhea (Table 1). Basal serum luteinizing
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Table 1. Basal PRL and cortisol concentrations (mean+SE) in normal women (n = 5), hyperprolactinemic
women with pituitary microadenoma (n = 5) and women with hypothalamic amenorrea (n = 6)

Normal women

Hyperprolactinemia

Hypothalamic amenorrhea

PRL (ng/ml) 13.4+2.7 94. 2 +30. 5* 7.9%2.2

cortisol (pg/dl) 9.0+1.4 8.3+1.3 11.0+2. 8
¥ p<0.05 vs. normal women.
hormone, follicle stimulating hormone and PRL - 30
levels in women with hypothalamic amenorrhea o o1
were similar to those in normal women. Estradiol S zﬂ\i\(
levels were lower in women with hypothalamic £ 10 iﬁ i 1

o

amenorrhea than in normal women. The diagno-
sis of hypothalamic amenorrhea was by exclu-
sion; none of these women had identifiable pitui-
tary or ovarian abnormalities, and we assumed
that the acyclic gonadotropin seretion in these
women was due to functional derangement of
hypothalamic ganadotropin-releasing homrone®®.
None of the subjects was taking any medication
at the time of the studies. Starting at 0930 to 1000
h, each received 10 mg MCP as an iv bolus dose
after two baseline samples had been to obtained
(—15 and 0 min); additional blood samples were
obtained 15, 30, 60 and 120 min after the adminis-
tration of MCP. Serum cortisol was determined
by radioimmunoassay using kits obtained from
Commissariat a I’Energie Atomique (Gif-sur-
Yvette, France). The sensitivity of the assay was
10 ng/ml. The within- and between-assay coeffi-
cients of variation was less than 1095. Serum PRL
was determined by radioimmunoassay as previ-
ously described”. All samples from an individual
subject were analyzed at the same time. Mean
basal concentrations were obtained by averaging
the two baseline samples collected before the
administration of MCP. Statistical analyses were
performed using Student’s t test.

Results

Basal serum cortisol levels in hyper-
prolactinemic women and women with
hypotalamic amenorrha were similar to those in
normal women (Table 1). The administration of
MCP induced no discernible change in cortisol
levels in normal women (Fig. 1). In contrast, an
increase in serum cortisol levels was observed

following MCP administration in hyper-

0 60 120 0 60 120 0 60 120

minutes minutes minutes

Fig. 1 Mean = SE basal serum cortisol and its re-
sponse to an iv bolus dose of 10 mg MCP in
normal women (n=5) (left panel), hyperpro-
lactinemic women with pituitary microaden-
oma (n=5) (middle panel) and women with hy-
pothalamic amenorrhea (n=6) (right panel).

prolactinemic women and women hypothalamic
amenorrhea (Fig. 1). Serum cortisol concentra-
tions were significantly higher 15 min after MCP
adminstration in these women compared to the
basal values (p<0.01, hyperprolactinemic women;
p<0.05, women with hypothalamic amenorrhea).

Discussion

The present study demonstrates that the admin-
istration of MCP results in an elevation of circu-
lating cortisol levels in hyperprolactinemic
women with pituitary microadenoma and women
with hypothalamic amenorrhea but not in normal
women during the early follicular phase.
Although the administration of MCP induced no
significant change in serum LH levels in normal
women during the early follicular phase, it in-
creased serum LH levels in some hyper-
prolactinemic women with pituitary mi-
croadenoma and women with hypothalamic
amenorrhea, and therefore endogenous
dopaminergic tone may be increased in these
women*”~?. Thus, the positive cortisol response
to MCP in these women may be related to the
increased dopaminergic tone, if one may assume
that MCP stimulates cortisol secretion through an

antidopaminergic mechanism?.
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However, it also cannot be ruled out that MCP
may stimulate cortisol secretion by a stress-
mediated mechanism?. A unique pattern of hyper-
secretion of cortisol with remarkable increase in
the amplitude of secretory episodes occurs only
during the day hours in patients with psychogenic
amenorrhea'®”. These observations indicate that
an inappropriate activation of the corticotropin-
releasing hormone-ACTH-cortisol system occurs.
This contention is consistent with the positive
cortisol response to MCP observed in women with
hypothalamic amenorrhea.
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The Role of Prostaglandins on the Oocyte Maturation
in Human Preovulatory Follicles
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prostaglandins DI PLEFE~D R 5- % IR ATV ~L TRRETT 5 BRI TINRFET., FRICL 7290
Jaig 143 k%2 xi & L, sl —4REWRAZ (follicle with mature oocyte=FM), ARBELIN—EREL
gifa (follicle with immature oocyte=F1), 90— A#FREWINE (follicle with no oocyte=FO) 257}
% prostaglandins, steroids iEE 2 HIE L kit L7z, IplaN PGE iREEIC 3\ T2 FM #° FI, FO
W LEEICEMEERL (p<0.05), PGFBEICBWTIZ FM A FO Icb LEfEZ R L7z (p<0.05).
F 72, sex steroids (28> Tlx FM, FI, FO DR ic—E D B#% % i7", prostaglandins & sex steroids
mEOMICIZMHE 2B L r 72, L Eos#E L ), IgA PGE, PGF »HHNEATIZ 5T, sex

steroids & (ZFIOMETF TINRIAICEE L TWw 5 Z EAREI N,

(Jpn. J. Fertil. Steril., 34(2), 281—285, 1989)

w B

IIREADIEIE X L TORR IS, LH surge RiE T
13, B HEMIcEE LTEY, LH surge %
ICHOsrZL 2 BARE L, $EIRICIAIT T germinal vesicle
breakdown (GVBD) #5422 V), ZDt%, F—#Esr
Zirhi - 200 - RIAERT, Bk E il B2
R ERHICE S, JOREET, ISR 5
F D IR EAD @FE 1T INNE M prostaglandins %%, B5-
LT BRI 5,

T bbi§E+7 2125, Downs and Longo?
(3@ BEILEE%, indomethacin Z#%5-L, Jifamsd
DIHI &L & Iz, BB D HEl (GVBD Z#H]) 3
 Lifi~, PGE, #5-T, GVBD 0fIfl»il%+ 3
LR LT3, /2, 3222 rat I2B\-TUE, indometh-

acin D5 T, IR EIORRMEGRE S - f#ils %
ILXE—H) IR, i, PGF,.-PGE, ®
HETEE LR, ERXTEY, IR PGF,, -
PGE, 7*B85- L T\W3 L BXTWw 5

E M 2B T Seibel? (30 FRIZ, PGs 7B 5-L T
WAEWH)HRZRRTWED, ZOHEMITAL N
T\, 2T, USR5 HIT, HEnE
Bi#H D INFE A prostaglandins, sex steroids % HIE
L, BRpcEt & DR 2 BEt L7z,

POE Raype >

1) HRERARI, BB 61 4 8 H & 0 BFAI 62 4 12 H
TS, AEEHE 38 AL DIEL 700k 143 #iE
T, 90— RIRAINNE 71 FRfA, RGN — PRI
24 Wik, BCEATN —$RERINAR (X 48 AT H 5. Flbi3



86 (282)

26~37T AN 2 F~14 5, FH5.9FTH
S 72, AERRGIVEAZE, ZHETIE, = PNEE,
JERAMD 4 KB TH -7z, AT, HMG-
HCG, Xl clomid-HMG-HCG T& 9, HCG &5
34~36 REf %Y I ERESE FOMR g & Y, Inhaik
ZERIL 72, ORREERE%:, SO 4 - BASE 2 R
L, J0AHE A —40°C FIHRE L7e. SIS (3
Marrs® D ik 2/ L, grade 0 ~ 2 % R0,
grade 3 #RFAIN L L7z,

2) prostaglandins fllE %"

AT L 7290k, 15 R B P TIEMR L,
1IN ¥EEEICT PH 3 ~ 4 ICEEMAE L, WIEERIE H
I2*H-PGE,, % \\[3*H-PGF,, %% UARE T F L
IZTHHIRIEZ 1T - 72— % [ UREE BRI fE
ML, fhi3FEEE L PBSG I2iaMt%, RIAICZT
PGF,., PGE, M L7z, 5, PRI/ SR
b D EMHRH L, *H-PGF,., *H-PGE, (3 Amer-
sham #H8 %2 H L7z, L PGE, §iLf&, it PGF,. i
&l3, PGE,, PGF,, & 51.0%, 41.7% D& X% R
726, PGE, PGF L/r¥. L& IZ PGE, PGF
FREN, 86.2% (n=93), 86.5% (n=116) TH
1), intra-assay KR (n=7)13, 10.8%, 14.8

Values represent a.b.
Mean + S.E
PGE
(pg ml)
10000 + l
f|‘_~ b.
5000
40 19 34
¢ N | M
Fig. 1 Concentration of PGE in follicular fluid relat-

ive to recovery of the ovum and oocyte matur-
ity.

There are significant differences.

a, b: p<0.05

The numbers within the bars represent the number of

follicles

N : follicuar fluid with no oocyte.

| : follicular fluid with immature oocyte.

M: follicular fluid with mature oocyte.
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% T, inter-assay Z#MFE (n= 3) (3, ZNZFN 13.5
%, 29.4%TH-72.
3) sex steroids DRIE Kk

ik % i F T, estradiol, progesterone
% 24tk X B RIA kit (B—5 9474V b—
74 2R L, #IE L7z, esteradiol 22T,
HEED I THRIE L7,

® R

1) 9pfaik prostaglandins (K

OYpRaEh PGE B2 Fig. 1 o= & <, B — 4%
Hpfa (mean+S.E=10766+1276 pg/ml, n=234)
13, 90— REREUPNE (7156 +958 pg/ml, n=40), #*
AN — $REVINE (699141000 pg/ml, n=19) It
LARICEMEEZRL (p<0.05), I9ksiz-on, 91
fai# s PGE (1 3l 2 /R 3 fm % i 7z,
@Ynhaigh PGF %k (Fig. 2) 122w T, BeEal —
FRIVYEAZ (10084142 pg/ml, n=39) (&, I0—KF
HIpha (699455 pg/ml, n=56) ([l LA EICSE
ZirL (p<0.05), ARBFI—IREWEIE (840+118
pg/ml, n=21) (3R] F L HEEIZZ D5, TED
RO EZ R L7,

Values represent

Mean = S.E 2
PGF
(pg ml)
1000 + T 1
: |
T
L
500 +
56 21 39
0
N 1 M

Fig. 2 Concentration of PGF in follicular fluid relat-
ive to recovery of the ovum and oocyte matur-
ity.

There is significant difference.

a: p<0.05

The numbers within the bars represent the number of
follicles

N : follicuar fluid with no oocyte.

| : follicular fluid with immature oocyte.

M: follicular fluid with mature oocyte.
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@Ynia PGE/PGF iR i3, 90— RIFHIAE, &
RN — R ELIN AR, ACEROD—HREUEIAE T, 12.6%
2.4 (n=35), 12.1+1.7 (n=18), 15.9%+2.6 (n=
34) k7Y, IBWMTHEEEZRDLI o7,
2) JPKaW steroids B

YA estreadiol, progesterone % (Fig. 3) (3,
UIDH AR I2 3T, %29 ¥, estradiol
1390 — RAREGHINE T 575152 ng/ml, RBCHAIN—$K
HUIiRa T 611 £97 ng/ml, BCZAYN —FREUIAR T 538 =
37 ng/ml T& - 72, progesterone 2B\ T, S
WS Z R T EmSH D, I— KEREUNE T
2718 £377 ng/ml, ARCFAIN —EREYNAZ T, 3395737
ng/ml, BCFASH — $R AR T 3546 413 ng/ml TH-
72
3) YR prostaglandins, sex steroids igFER ?
+HR8 (Fig. 4, Fig.5)

prostaglandins & sex steroids & ORI (ZFHRE %
BDLer o7z,
4) 3laik volume & prostaglandins, sex steroids
EDRICIIMBE %2 RO T, —EDHMIIRS Lo
1.

z K

SRR AFE KR T & L T, prostaglandins, sex
steroids, gonadotropins, OMI (oocyte maturation
inhibitor), MAS (meiotic arresting substance),
CHilhrZEZbNTWS,

Fw b, TH¥, 2R, 7y e01L12180= indometh-
acin #1459 % &, dose dependent'®'3|z, HEIHIZ
PSS, HEIRHNEI S 27 2 IE NG PG 2 HIE
T2 & BRIRINEI & & IR PGF,q, PGE, o LH-
DI N T WS, 72, 7 v MTBWTIZIIRH
{ indomethacin {2 & V) #1f] 1 5?. indomethacin
Tk D IEECE - HRIRAHIEI S 725 v b IS PGE,,
PGF,. %53 % & HEI0 - JRRLER (Rl & Hifla g
A THED) (2148 L, PGIL, &5 Cl3HENI &
429 % %%, BRI L e o722, Thus & D),
IIRERIC PGE,, PGF,e 532 L EZ 6115, %
Z T, & MZOWTHRINE RSS9 prostaglandins,
sex steroids & JIRCFA & DR 2 HETT 5 &, Fex
DRI BT, IIEN PGE iREE T3, REAIN—if
HUIpRahs, BTl —HRERINNE, 90— RERERIINE &
DEfE%E /R L (p<0.05), JfeN PGE 2B (3, JHEK
BEPRICEEERL, IRARICHEEGELTWEEEL
Lbb, 22T, REALINIFFMLTSVwE WY
Testart DL 2% 2 724854, —#I2(E aspiration
2 ovum % L 72 follicle X, empty follicle #
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BEATWBEEZ HNLEDS, I0—KEREWINRIE, 90
SR TY FAE DS &9 058 < JIHERI S e -
72bnEFEZ 605, JilaN PGF §REE T, Bisdn—
[ Estradiol
: Progesterone

Values represent

Mean + S.E.

Estradiol Progesterone

(ng/ml) (ng ml)

= r 4000

700} l 3500

- Z 13000
500

400 12500

12000

A 11500

201 1000

100 + 45 T 500

0 +0

N | M

Fig. 3 Concentration of estradiol and progesterone in
follicular fluid relative to recovery of the ovum
and oocyte maturity.

There is no significant difference.

The numbers within the bars represent the number of follicles.

N : follicular fluid with no oocyte.

| : follicular fluid with immature oocyte.
M : follicular fluid with mature oocyte.

Estradiol Progesterone
(ng ml) (ng ml)
2000
8000+
6000

1000{. - g E
40001, 0" = ——
20001 % S

0 . : : [ . .
0 10000 20000 30000 40000 0 10000 20000 30000 40000

PGE (pg ml) PGE (pg ml)
Fig. 4 Correlation between the concentration of PGE

and the concentration of steroids in follicular

fluid.
Estradiol Progesterone
(ng ml) (ng ml)
2000
1000 LS
. "._‘ . 5
0 e o .
0 400 800 1200 1600 2000 0 1000 2000 3000
PGF (pg ml) PGF (pg ml)

Fig. 5 Correlation between the concentration of PGF
and the concentration of steroids in follicular
fluid.
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PRECENA (L, PO —REREUIIE & D @fEE R L (p<
0.05), PGF L [EIFRICHIREAICBEG- L TWwb EE R 5
5.

Darling'” 53t b HSABEIIO M FEIH T H &R 14
H HicUMiaigh PGF,q %% peak /R L72Z & 2 iis,
2 512 HCG injection %, #EIpASED < &, IR
PGF,. (3 EH-9 2 %%, 39laN PGE, Tl3—Z DIl
#RE7\\ 2 L% Lumsden' ¥4, [AIEEIC Seibel™®
13 LH surge %, J0iaN PGF,. ¥R EIZ > g in
L, 9BfaN PGE,, 6-keto PGF,, Ti3—ZEDfHHa %
IR W Z & ERBRNT WS, —J, Tsafriri I3 rat T
PGF,e 5, LH FFRICIN 2 A S 5 L5, 72
B PGF,e 2 7 - X00laMiciFE A L72BIE 90% D
Y12 GVBD #%#2 2 % &, Armstrong (3345 L Tw»
520 ZHbDEE, xR OB EE UL, B
WD 2> IEM I PGE, PGF A&@iREiIca
TE T, ZDOEEED PGE, PGF »+HEINE RitAD IR,
B & IO BRSBTS ATREME AR
BN 5,

sex steroids DHEII~DBI 5-137k 521220535 L T
W5, estrogen (3, £ 1LH ARG % B 5 -
s34, FSH oot 2 @ o, Jila 2 i 3 52
EEbINTE Y, rat TlT estrogen »* gonadotropin
RZEME, cAMP FEEHEZ R T I LG ENT
Wb, 72, Moor 52913, Uik EERIC & 0 MM
RIEIZIK 12 sex steroids AWM ETH B I L E2RLT
1), sex steroids 2R AAIZH G- L T 5 2 LAH9R
ENTw3, LarL, HHIERHHICE T 22 DK
#il2HB T, estradiol, progesterone |3, I HLEA
FERIICARRY 2 38§, F 72, prostaglandins & DR
LB EZ R o7 2o &3, HRINE R
I213 prostaglandins %* sex steroids & ) I I E
BB 2R LTHW 2 HEERZRELTWE L0
LBbiLs, F72, indomethacin 12 TIRRLFR, HEIP
20 LT b BATZIK - Il progesterone fif - ster-
oidogenesis IZ(3E L% KIT I AT L 21026275 3
ZP#¥ % &, prostaglandins (3 sex steroids & (3,
MOERERICE - T, IIREICHEELTWwEZ
WEZLND.
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The role of prostaglandins
on the oocyte maturation in
human preovulatory follicles.

Yoshiichi Kikukawa, Mitsunori Kasamo,
Mutsuo Ishikawa and Tetsuya Simizu

Dept. Ost. & Gynec.
Asahikawa medical college,
Asahikawa 078, Japan

Prostaglandin and steroid levels in follicular fluid
were measured by RIA to investigate the role of
prostaglandins on oocyte maturation. Follicular
fluid and oocytes were obtained from 143 follicles.
Follicular development was induced by HMG-HCG
or clomid-HMG-HCG.

Follicular fluid obtained from follicles with
mature oocyte contained significantly higher con-
centrations of PGE than those with immature
oocyte and no oocyte (p<0.05). Likewise follicular
fluid obtained from follicles with mature oocyte
contained significantly higher concentrations of
PGF than those with no oocyte (p<0.05). There
were no significant differences between the matu-
rity of the oocyte and the follicular fluid concentra-
tions of sex steroids. There were no significant
correlations between the concentrations of prostag-
landins and those of steroids.

These results suggest that PGE may play a role in
human oocyte maturation in the different mecha-
nism of sex steroids.

(RA+: 198846 A2 H)
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Heparin-added peripheral blood is collected.

1
Mononuclear cells (MNC) are isolated by a specific gravity
centrifugation method (1700 rpm, for 15 min) using Ficoll-

Paque solution.
[

13

MNC are washed twice with RPMI-1640.

|
v

MNC suspension (5 x 10° cells/ml) is prepared using
RPMI-1640-6%FCS.
This suspension (0.2ml) is cultured in CO, incubator at 37 'C
for 72 hours, adding to it mitogen (PHA : 10 gg/ml,
ConA : 50 xg/ml) and antigen.

|
It is cultured for a further period of 24 hours, adding to it
0.20 uCi of *H-Thymidine and various supernatants.

|
v

3 H-Thymidine uptake is measured with a liquid scintillation
counter.

Fig. 1 Procedure of MNC culture adding mitogen and
various supernatants.

Mononuclear cells suspensions(5 x 10° cells, ml)

[Grou A ]
nL-2(-) rL-2(+)---201U/ml
Culture

(in CO; incubator l

at 37°C, for 72 hours
IGroup A-Ill ‘Group B-1 I Group B-1I
*D.S. (—) D.S. (+) Ds. (-) D.S. (+)

**ES. (—) or ES. (—) or

ES. (+) ES. (+)

Culture with *H-Thymidine
(in CO; incubator at 37°C)
for 24 hours

*H-Thymidine uptake is mesured with a liquid scintilation counter

* D.S. : supernatant obtained from decidua homogenate
(T.P.: 94.2mg/dI)

% % E.S. : supernatant obtained from endometrium homogenate
(T.P.: 58.6mg/dl)

Fig. 2 Procedure of MNC culture adding rlL-2 and
various supernatants.

ES
PHA o - ConA
] e[
(n=7)
CS.
* }—E (T.P m4gQ d?) E—{**
(n=8) J
HE T DS G =
(TP.:94.2
I L mg’ g I I
%40 20 (n=18) ) 20 40 %
% Inhibition (Mean+S.D.)  *E-0.01

Fig. 3 Effect of various tissues on the T cell reactivi-
ty to PHA or ConA
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Fig. 4 Lymphocyte transformation rate by PHA and
ConA
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et

20 40
% Inhibition (Mean+S D)

Fig. 5 Effect of decidual tissue on the T cell reactivi-
ty to PHA or ConA.
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Fig. 6 Suppressive effect in endometrium on prolif-
eration of mononuclear cells by rlL-2.
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Fig. 7 Suppressive effect in decidua on proliferation

of mononuclear cells by rlL-2.
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Study on immunological
significance of human decidua

Naoiku Watanabe

Department of Obstetrics and Gynecology,
Jikei University School of Medicine,
Tokyo 105, Japan
(Director: Prof. Y. Terashima)

We examined the role played by decidual tissue
in immnotolerance mechanism involved in preg-
nancy.

Mononuclear cells (MNC) obtained from non-
pregnant women and pregnant women in each
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trimester of gestation. Lymphocyte blastogenic
systems were created using these MNC with stimu-
lation by PHA and Con A. The supernatant of the
decidual homogenate (D. S.) was added, and it’s
suppressive activity in blastogenic system was jud-
ged by *H-Thymidine uptake.

The D. S. strongly suppressed the proliferation of
MNC as induced by PHA or Con A. Furthermore,
the suppressive activity changed with the periods,
in order of the non-pregnancy, early pregnancy and
late pregnancy from low to high.

This is likely to be attributable to different sensi-
tivities of MNC to the decidua in the different
periods mentioned.

Next, studies were made on the effects of D. S. in
the proliferation of MNC by Interleukin 2 (IL-2) in
order to unravel the mechanism of immunosuppres-
sive activity in the decidua. D. S. suppressed the
proliferative rate of MNC at 39.8%. The result
suggested that the suppression of MNC prolifera-
tion by IL-2 play a role in the immunosuppressive
activity in the decidua.

(ZA+ 1 1988 49 H 16 H454B)



PUTATIVE STIMULATION BY ESTROGEN OF
THE INDUCTION OF DEOXYRIBONUCLEIC ACID
POLYMERASE « IN THE ENDOMETRIUM
OF THE HUMAN UTERUS DURING
THE MENSTRUAL CYCLE
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Department of Obstetrics and Genecology,
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Ibaraki 305, Japan

Abstract; To provide some insight how deoxyribonucleic acid (DNA) synthesis occurs in the

endometrium of the human uterus during the menstrual cycle, the DNA polymerase activities (a

and ) in endometrial samples taken from normal cycling women, and the concentration of

estradiol-178 (E,) and progesterone in the serum were measured. DNA polymerase & activity

increased gradually from the beginning of the menstrual cycle, reaching a peak 2-3 days prior to

ovulation and then showing a decrease. Increase in the activity occurred in parallel with that of

the concentration of E,, but not progesterone, in the serum sample at the proliferative phase. DNA

polymerase 8 activity showed no significant change during the menstrual cycle. These results

suggest that estrogen seems to cause the induction of DNA polymerase « activity during cell

proliferation in the endometrium of the human uterus.

(Jpn. J. Fertil. Steril., 34(2), 292—296, 1989)

Introduction

The endometrium of the human uterus prolifer-
ates and differentiates cyclically during the men-
strual cycle, as regulated by hormones”. While it
is well known that estrogen stimulates en-
dometrial cell proliferation'~®, the related mecha-
nisms are not well understood.

Three species of DNA polymerase (&, 8 and )
have been classified in mammals (Table I). DNA
polymerase « participates in nuclear DNA re-

plication, whereas DNA polymerases g and y are
related to DNA repair and the mitochondrial
DNA replication, respectively?. DNA polymerase

a also seems to be related to cell proliferation
since inhibition of the enzyme activity leads to a
cessation of DNA replication and cell prolifer-
ation.

DNA polymerase « activity changes with the
concentration of estrogen in immature rat uteri®
and ovaries®®, suggesting that the regulation of
the enzyme activity may be involved in the pro-
cesses of estrogen-related cell proliferation.

We hypothesized the relationship between DNA
polymerase «, DNA replication and cell prolifera-
tion in the endometrium of the human uterus in
Fig. 1, and examined changes in DNA polymerase
a activity in the endometrium during the men-




PRICHE4H 1A

Table. 1 Deoxyribonucleic acid (DNA) polymerases
in mammals.

Activity during cell
Function proliferation or
cell cycle
nuclear DNA changes with DNA
a replication replication
3 | DNA repair not change
mitochondrial not change
7 | DNA replication
Estrogen
//D\ DNA DNA cell cell
== polymerase a replication = division proliferation

in_ endometrium

Fig. 1 Hypothetic relationship between DNA poly-
merase @, DNA replication and cell prolifera-
tion in the endometrium of the human uterus.

strual cycle and obtained evidence that the
enzyme activity may be regulated by estrogen.

Materials and Methods

Endometrial biopsies were performed without
anaesthesia from 12 normally cycling women
(mean age, 26 years; range 24 to 29 years) and on
different days of the cycle. Informed consent was
obtained from each woman. The biopsies were
taken with a Novak curette from the fundus, 2 cm
down on the anterior wall of the uterus. These
endometrial tissues (5-17 mg wet weight) were cut
into small pieces with scissors and left to stand at
0°C in a solution (20 x1/mg wet weight of tissue)
containing 1.094 Triton X-100, 0.25 M sucrose, 25
mM potassium phosphate buffer (pH 7.9), 1.0 M
NaCl, 10 mM EDTA, 5 mM 2-mercaptoethanol
and 2 mg/ml bovine serum albumin (BSA), foll-
owed by homogenization with a Teflon-glass
homogenizer. The homogenate was centrifuged at
15,000 x g for 30 min at 4°C. The supernatant and
the precipitate were assayed for DNA polymerase
a and g activities, and for DNA content, respec-
tively, as described previously® (Figs. 2 and 3).

Endometrial tissue was treated and centrifuged
as described for the measurement of DNA
polymerase activities. After centrifugation, the

S. USUKI et al.

assay of DNA
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rat uterus
endometrium of human uterus
cut into pieces

with scissors in buffer A:1% Triton X-100. 0.25M Sucrose.
25mM potassium phosphate (pH7.9),
1.0M NaCl. 10mM EDTA,
5mM 2-mercaptoethanol.

[ 2mg/mL bovine serum albumin

homogenization

15.000xg. 30 min

wash with TCA

assay of DNA

polymerase activity content
(Burton)
Fig. 2 Measurement of DNA polymerase and DNA.
- T2r
>3
:zs
5 S
=& w0
g g
-1 ; 8
£s ¢
S =
Qo
8 4 +20mM NEM
Qg
0 i i i n 1 i
0 5 10

Supernatant (z£)
Reaction Mixture :
50mM Tris-HCI (pH 7.5),
50u#M dATP, dCTP, and dGTP,
10#M dTTP containing 0.4xCi [*H] dTTP,
7mM MgCl., 40mM NaCl, 5mM 2-mercaptoethanol,
100g/m2 activated DNA,
200£g/m2 bovine serum albumin,
10% glycerol.

+Sup (1~52)
+20mM N-ethylmaleimide (NEM)
final 252 at 37°C, for 20 min

Fig. 3 Measurement of DNA polymerase activity.

precipitate, suspended in 100 gl Tris-HCl buffer
(25 mmol/l; pH 7.5), was re-precipitated by addi-
tion of 10% (w/v) perchloric acid (900 xl), foll-
owed by centrifugation at 2,000 x g for 5 min. The
precipitate was washed three times with 5% per-
chloric acid by centrifugation at 2,000 x g for 5
min. The washed precipitate was assayed for
DNA according to the method of Burton”.
Blood samples were obtained concomitantly
with the biopsies and were centrifuged at 3,000
r.p.m. for 10 min at 4°C. The sera were assayed for
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E, and progesterone by radioimmunoassay. The
rabbit antiserum to 6-oxoestradiol-173-6-oxime-
BSA was used for the assay of E,, and progester-
one-3-oxime-BSA for progesterone.

The cross-reactivities of the E,-antiserum with
progesterone, 17a-hydroxyprogesterone, testos-
terone and androst-4-ene-3,17-dione were
<0.08, <0.08, 0.29 and 0.449%, respectively. The
cross-reactivities of the progesterone-antiserum
with E,, 17a-hydroxyprogesterone, 20a-hydroxy-
progesterone, testosterone and androst-4-ene-3,
17-dione were <0.06, 0.89, 6.73, 0.17 and 0.159%,
respectively.

(2, 4, 6, 7-*H(N)]-E, (sp. act. 130 Ci/mmol: New
England Nuclear, Boston, Massachusetts, U.S.A.)
or [1, 2, 6, 7-*H (N)]-progesterone (sp. act. 115 Ci/
mmol: New England Nuclear, Boston, Massa-
chusetts, U.S.A.) was used for assay and recovery
reagent. The medium was extracted with 8 ml of
ethyl ether and evaporated under N, and air in a
heating block at 40°C.

After evaporation of the ethyl ether, the residue
was chromatographed on a Sephadex LH-20 (0.5
gm) column in benzene and methanol (85: 15, v/v).
The E, or progesterone antiserum was added to
the separated fractions. The E, and progesterone
antisera were diluted 1:50,000 and 1:10,000
respectively in borate buffer (0.05 M; pH 8.0)
containing BSA (0.069), human gamma-globulin
(0.05%) and 1.8x10-7 Ci [2, 4, 6, 7-*H (N)]-E, or [1,
2, 6, 7-*H (N)]-progesterone.

The samples were incubated for 30 min at 20°C.
Blanks and standard samples of E, or progester-
one (0, 20, 50, 100, 200, 400, 800 and 1,000 pg) were
assayed in duplicate together with the experimen-
tal samples. Bound and free hormone were separ-
ated by incubation for 10 min with 0.5 ml saturat-
ed ammonium sulphate and centrifugation for 10
min at 3,000 r.p.m. at 4C.

The supernatant fractions were collected, and
then liquid scintillation counting was carried out
by using scintillation fluid (a mixture of 0.3%
PPO and 0.03% dimethyl POPOP in toluene and
Insta-Gel; Packard Instruments, Downers Grove,
Ilinois, U.S.A.; 1: 1, v/v, 10 ml). Water blanks
were close to zero for E, or progesterone. Accu-

racy was assessed by adding known quantities of
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E, or progesterone (0, 20, 50, 100, 200, 500 pg/ml)
to the medium and assaying the extracts. Interas-
say coefficients of E, and progesterone were 7.6
and 8.5%, respectively. Intraassay coefficients of
E, and progesterone were 12.6 and 16.7%, respec-
tively. The linear regression analysis of the
results gave the equation y=1.03x+0.5 (r=0.99,
p<0.01) for E, and y=0.90x+11.9 (r=0.93, p<
0.01) for progesterone, where y =amount recover-
ed and x =amount added.

The mean extraction efficiencies of E, and
progesterone were 84.3+8.3 and 88.7t7.8%,
respectively.

The assay sensitivities of E, and progesterone
were 10 and 20 pg/ml, respectively.

Protein content was determined by the method
of Lowry et al.?, using BSA as a standard. Stu-
dent’s t-test was used for the statistical analysis.
All chemical reagents were of analytical grade
and organic solvents were distilled prior to use.

Results

In Fig. 4A, DNA polymerase « activity per
DNA content (specific activity) was 20.2+2.8
(mean=+S. D.) nmol/mg DNA at the proliferative
phase. This value was significantly (p<0.001)
higher than that, 5.8+1.6 nmol/mg DNA, at the
secretory phase.

At 1 and 14 days of menstruation, the activities
were 9.0 and 16.9 nmol/mg DNA, respectively.
Thus, the activity changes cyclically during the
menstruation cycle: it began to increase at the
early proliferative phase, reached the highest
level a few days before ovulation, then began to
decrease and remained at a low level throughout
the secretory phase (Fig. 4A). The activity began
to decrease when the concentration of progester-
one in the serum began to increase. On the other
hand, DNA polymerase £ activity, determined as
a control, showed no statistically significant
changes during the menstrual cycle (Fig. 4A).

To elucidate the relationship between DNA
polymerase a activity and estrogen, the concen-
tration of E, in the serum was determined (Fig.
4B). Two peaks appeared increase of the prolifer-
ative and secretory phases, reached maximum
levels at a few days before ovulation and at 20-23
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Fig. 4 Changes in DNA polymerase activities in en-
dometrium (A) and hormone concentrations in
serum (B) during the menstrual cycle. DNA
polymerase @ (O) and 53 (®) activities were
determined in the endometrium obtained from
individual women on the indicated days of the
cycle (mean=SD, n=3). Concentrations of es-
tradiol-178 (E2, &) and progesterone (&) in
serum (mean*SD, n=6) were assayed as de-
scribed in the text, and E, and progesterone
are normal for follicular and luteal phases as
shown in Figure.

days of the cycle, respectively. On the other hand,
the concentration of progesterone in the serum
was low at the proliferative phase, showed an
increase at the secretory phase, and reached a
maximum level at about 20 days of the cycle (Fig.
4B). These hormone concentrations were essen-
tially the same as reported by other
investigators”. DNA polymerase a activity per
DNA content in the endometrium changed in
parallel with the concentration of E, in the serum
(p<0.001), at the proliferative phase, but not the
concentration of E, at the secretory phase or that
of progesterone throughout the menstrual cycle.

Discussion

Cyclic changes in the activity of DNA polymer-

S. USUKI et al.
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ase a, but not that of DNA polymerase 3, suggest
that the enzyme activity is specifically under
control of the menstrual cycle. The timing of
increase in the activity coincided with that of the
concentration of E,, but not progesterone, LH" or
FSHY", at the proliferative phase. This would
suggest that this enzyme activity is regulated by
estrogen, however, the enzyme activity was low
at the secretory phase while the concentration of
E, was relatively high. This is consistent with
actions of estrogen because estrogen primes cell
differentiation rather than cell proliferation in the
presence of progesterone, in the secretory phase'.
In E,-treated rats, the specific activity of DNA
polymerase « in the myometrium increased, how-
ever, subsequent administration of progesterone
decreased the activity stimulated by E, (data not
shown), suggesting that estrogen stimulates
inducement of DNA polymerase a but that
progesterone suppresses that of the enzyme.

The increase of DNA polymerase a activity at
the proliferative phase seems to be due to induc-
tion of the enzyme, i. e., an increase of the number
of the enzyme molecules but not due to activators
of the enzyme, since the enzyme activities were
additive and no significant stimulation was
detected, when the endometrial extracts with
different specific activities were mixed and as-
sayed for the activity (unpublished data).

We propose that estrogen stimulates the induc-
tion of DNA polymerase a to promote DNA
replication and cell proliferation in the en-
dometrium of the human uterus at the prolifer-
ative phase (Fig. 5). Whether the action of
estrogen is direct or indirect remains to be deter-
mined.
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0.01) LTEALL 7228, BEMTIHIEL ~L 3R 72,
%72 DNA polymerase a i&MEDR N3 F 5 PSRN
L~V TP DNA polymerase a 5 F DM & - 72,
—7, DNA polymerase a i (3% &1 o 1f th
estrogen 7 \» L AR M I h progesterone 1
CIAAB L 22 5 72, FE WS DNA polymerase 8
EHERARRMP AR LB RE L r o7,

LIEoERIZ, 7= NBEORARIZ estrogen 75, F&
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FHIR 12 BARBORE L EXINRHREIIOWTY, FAZE-REM IVF-ET) EAEFI0
R (GIFT) #1013 Lo & 3 2 EEVIHICRE T 2 R0t y, S S ICHISERD LEMED
BLLND LI Ich->TER 22 CEHANDIENCE T 2 HEOHERRTEZMET L, 36 ICHIRE
FIZE D EHEINTEARERHRARELORPENEROTNEZEL, FRELI LIT5H
FF OB RIAFRE Ulutra early abortion, 5 L% T 8 BREOMmRFLAGAE very early abortion,
8ELIST 12 BABORMFED 3 B ICHAMEHERT 2 2 LORERITOWTRET 2 A,

(Jpn. J. Fertil. Steril., 34(2), 297—301, 1989)

1. ZL&I

HAERHR ABFERIC XY, 12 BREOTE & E
HEINFWPFEITIIBRFORFEICL LD EN
bl Twd, BERKEEOESRLSZIIILAE
(LR~ — 7 — ORI EOESIC L), SNF
WICHHR D ZWT A TRE L 70 5 & & bIiT, ERIRRYICHE
FORELIVEMTKRETEL LI TN DOH
3. MHRZEEOFMLIC L ) fEkRDBINEICL 5
WENEMIZLRELELNA LN, EICHETS
HAEICLIFIF L LOMMFEHING LI IT%-T
X T\ 3, L3 Dorland D EFEFHIC LT
“The expulsion of the product of conception, or of
the fetus before it is viable” ¥ EFHI N T\ 5, It
BE &\ 72D Z DFIRRE TH TR FEFA A9
ETHDHH, BRBICHEAT 2 2 L IREETH - 72,
ek, MEROZRHIITEAROBLEIC L) St
JaR s DFEHIC X D iT b T &, KIS —
RFHE (IVF-ET) REBFIIEANBR (GIFT) @
BAF LRI & ) T E B RLURIOMERZN o B2
AL, & 5RO ZAEIN D WK E AT ISR
AR LBEAIT LS L)1 ->T&72, IVF-ET
R GIFT 28\ TIIERE % BT § 572D T

EHERID S E X F L HETHERDOFEALIHA S
11, biochemical pregnancy, subclinical preg-
nancy, clinical pregnancy Z9, & & IZHlD 7 TR
BrpEr E L, FRUCHIST IS D W TRES S
T3, ZHINOEHEICEI T 5 HF% T3 occult
pregnancy, menstrual abortion, 8-HCG preg-
nancy, preimplantation pregnancy, postimplanta-
tion pregnancy ZD HFEVER S 1, FEDOH—»*
HEN TV, ZDRDITBRYIADTEDWFZEIC
Hizh, HEEHL 2LORSZETEL91C%
St FZTINLDREEICOWTIRETEMA2—
ORI EZEAT DL L LICHBEEOEE 2 KA,

2. BREMBAREROER

1986 €&, HAERHE AFEE2OHEMEZRA 23
T PR L RIS L, REOTRE & RVED
SRR LINCERREREIL L7220, ZHUSRIL D, T
CREOERVIT LN TE N, RO TIZRET
LREI TN TREARE 1IBZ20HE LTHES
NEREIARIC & 0 3H, EF|SI N, ZTDEREIC
FHUTIRAEFHINEREFEBIILTORY TH S,

AR AE early abortion : 4R 12 B KIH O i
PE
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TG late abortion @ 4T4R 12 AL, 24 B
KD FRERE
L L ARAR 24 BLITR A & 37 BRI O %
(EHEE | RRER 37 LR 5 42 BAH O iR
BIHEE TR 42 BLIR O it
UREE L RO EFN, WORSNTHEFED TRERE
ZIEREIZ, F 7o RHAGRAE & BRI (3 2 DRI & B
IREDOHEZIEEICHHERSI N LI TH B, =
DEFIIEETERANCIIERICHERHTH 525, F
BRI 5 & SIS I3 ST e,
CDFHIT W2 BRI OWTIIRIL BB T L
SRR LT3,

3. BRI IR

1952 4F-7 Hertig et al. 12 & 2 ZH5HRE L OFKH]
%1251 2 2RI DM A IS 2 FFZELKY, T A
FHLANC b 2 OZEIDIERDFEHIZE 5 70\
FFICKLNTWE I LhbhrY), ERENEF
AR = — 77 — % W AR R D FEPRR IS B § 5 WF5E
Wi b TERSD CHH5NMETLIZ-ED L
PZREORER B RIT 22 L ZREETH D, FRED
FEEREIC D W T O EFEZ LML 2L DT LAY
v, — %, IVE-ET Tl3Z I 2 ERNICRE L, HK
HEVIENLBRTITHRET A L2HEET B
DIZHFIRUUEZD = — 74 — DRI & 0 IR DT %
SV E T EMUSE VL) THED o
& 9 IZHEAR D BAREREDIC B 3 2 B A 72D &
TERDIEMRDBWTE & DI X 1), ¥IADITMR IS
B8 L THiPE abortion (3 X 119", pregnancy loss
A THERINTE 28012,

Dorland D [E=EFE#IC X 1L iE, 4FiR & (2 “The
condition of having a developing embryo or fetus
in the body, after union of an ovum and spermat-
ozoon” LEFKIN T\ 5, THEFHIC L USRS
BRI R TH D 2 LT b, THOEFEICHEZ
(FIVF-ET (28w T 3% ¥ % €2 L developing
embryo # FEMICET ET (& 1) TERE B L7z,
ELMIRLEBLZEich b, IVF-ETDEKTIZ
B-HCG Z4h6 & § 5 Tk~ — 77 —»R ) R FUEIRD
HEGE I E 5 720w b D% biochemical pregnancy*!?,
B-HCG pregnancy'®'9 &L MELZ X 5B 5, Flz—K
T3 TERAEDEH OBRBELISMC BRI TR & B
biILd 2 LS TRAEICE S DY occult pregnancy®
EPRIN T 5, AR IZIEAR pregnancy & ) FEE
ISHERCRBICHEHINENETH BT b b,
occult pregnancy ? X 9 IZIHEDOHi 2 £b T 720
2L LN TV S Z LA FHREEH LRI KT IH

B #Eearly abortioniZBI$ 5 HEIZHOWT

HAREait 34%2%

HHEDEEZ b5, 2 512 biochemical preg-
nancy, chemical pregnancy, 8-HCG pregnancy @
&9 1T X % M8, preimplantaion preg-
nancy, postimplantaion pregnancy®!'©? L 5 |24
Yy % ) 7 B §&, menstrual abortion™'®, occult
pregnancy®'®? L 5 I TEHFEH % Hik L 72BERIG
7 H #&, & & |2 (3 subclinical-, preclinical-,

clinical-, early clinical-, established clinical
pregnancy®!s 181N FER DB & B LR &
DMEZ B LHEIRELTHERIATWVWS S
EPRELDEAVEEDZIETnEIDTIR LWk
Bbhs, Zo k) e kiticx LT 1983 4E12 Jones
etal. (F IVF-ET O FEICHT 2mXNEHEELT
“What is pregnancy ?” & \» 9 Bgfif] 2 £ 1Fp 77219,
#H 53 IVF-ET (1281 289055312k LT HCG o
2L T 27201 8-HCG DR HIC & 2 iR
DEIHBW DO KR I THEETH 72, 22
THEIR D HF, § 7 b B IR abortion 129\ T preg-
nancy &) FEEPEHINTW B 2 L 24541,

IR D BRI DO EFIC 3N W E £, HREOK
#& % 9 X T preclinical abortion, clinical abortion,
viable delivery @ 3 BI85 2 L #4208 L 72,
T 6 (IERITH 2 36412 28 H, 32 b b 4 BRIEOF
PE % preclinical abortion, 4 JALI&D & RS
BOWREICZ 5 £ TOFAEZ clinical abortion, #
#LLIBEIS viable delivery & E72, 2 Tl pre-
clinical abortion & clinical abortion |34 &%k
gestational age DHFR 6 B4 T 2RI TEFHKS
LT\ 52—} T clinical abortion & viable delivery
BROBMKE L ) BILERICL->TEHRINT
W3, 1985 41213 Grudzinskas et al. S F KB DT
FEFRIZBIT 2 KRN e TEEL < FHEBIZO W
THMF 2T A>T 519, i 5 (TR HFIRR F early
pregnancy factor (EPF), pregnancy-specificg 1
glycopotein(SP 1), B-HCG ZED At EitiE~—
A —RBEIRBHIE IOV T ORI D SBEIKIZ b
R nEIOGEA LI % clinical pregnancy, ##1
VIRT T & iia ik £ 7213 HCG ORI & 0 iFiE -
2 & 1172 L » % subclinical pregnancy, KRR L
oA RS 2 UL R S BRIR AT ICEEH LB D
P % suspected pregnancy & MEIsZ & 2FE0E L 72,

¥ 72 pregnancy & abortion DR FEDBMHEG <72
&, [FRIIFIZ abortion DEFK D pregnancy D E Ikt
DSBS THRE L, EBEFK2MES 7213 HCG

FR MY EIT IS 12 - 72 4 @ % abortion of suspected
pregnancy, Z 11L& THa R CHaBhod 2 A LLRI i e
I2F 5723 D% subclinical abortion, %L D
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7 % clinical abortion & E# L 7. suspected preg-
nancy & KT 2F)5 L L TiHiRARIE L 2 510
FE F 72 (38 AREIRBIT F B e LIC L 9 Tzt
ICEFENT WD L% DT, BEHEOKRD S EIR
DB TAEEZTWDEIEERELTWD

4. BRICHB TR

gk et al. (3 “HRINZHE - IKBRT O THEEIC
xRS E L T35, 2 ZTI3EIE % biochemical
pregnancy, early clinical pregnancy, established
clinical pregnancy ? 3 RS L TLLTFD LD 12
LT3

biochemical pregnancy=4{b2FrITER @ IR
T O EARHICHIE S Lz 8-HCG fEAS
HIRRED 72012 hCG #5070 SN EE
THRUEL i -7 8A8 %09,

early clinical pregnancy : GS (Gestational
sac) DFAEAHBEWTEEIC L - THEES
7ehi, b IR R OB OREE A T & 7&'“1»/7
BEVI,

established clinical pregnancy : #B& ik &%
2 & IR CEEDFER T E G A L ) Lk
’a‘: V.

WREEICEALTIE, Tk i 2 BRRBEICHTEL T

Wh,

subclinical abortion (menstrual abortion) : 4
{LFTRICW 72272 DD B, HE—ED
T fetal wastage H5EE 2 2 K55, BRKAITR
EETWHT, AR LREROT THREIC:
72537,

clinical abortion : ERFRIICATARD R % iRe>72
%, FREIC\W72 5 L DT, %< |3 missed abor-
tion (i I blighted ovum 2 7RY) D
2rb,

C DREHOAESITH T BB L& <, 1987 F0TREE
B ABIOERR,) (ETHEVMHORIE - BEDOEHE L W
IFREEITLV, Z0BED TREFNZ LT D
L TLUTFD L ) e LTw519,

biochemical pregnancy : #FiRE~— 7 — H IR

early clinical pregnancy : #BB&F K2 L %
GS WA

established clinical pregnancy : #8&FiE2Hr i
& 2 05RO ETRE

CNLDFHIIMELIREL LT, i
THALRLTWRKE, BREEOREIC L) RERAYIC
LT DEEERZ A LT3, 622D L) it
IROBHAICHIC T A TREL FHERT LI &H°
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P LW EEbNS,
5. BHBFLE early abortion DA EDLEM

Ui 12 BRGOTRE & EFRS N FHAGE D, §
TICS HICHML S BEEVLELRHHICE TS
ERbNE, HARERM ARSI 3L E THESZ
REHARE 1B 2 0H & LTHESNTERRIC
DAL THE, ZOFOFIRED SHICH L

T3, WK TIZMARIC & 2080 L REEEEIC & 29030
PRIE L TRV 61, ARIPTIIMARIC & 2980
RIBINTHWE0O9HATH 5. BEIC L 58I

EREETHDHERH LT W, LOREETXY)
D 2T THET 25, ) OKF2ETLITH
595 L, BEHEIC L 290BIIRELEDOESEED
HMELDLLODIILDENTEEING, RETIHF
bR TV IRERICL23HESEIC, BICE
D58 ERA DO EFIRZWIECL S GS LiE
WLHABN DR A RERFIHAS R A o b &7 B,

GSIFFWDHDTLBEDEDIZHERTEZ 2300 H
55, BREEDY 10mm ##82 5DII5BTHY), §

TICHRHTTREIC e B DI3 6 B L SN T 520, &5
12k 1000 [U/1 B EED HCG MR TR, 6 BT

T EFNBIERIOAA S LT W72y, RIEkDER(E
THRENTRE T % ) —f{b 3T 5 200 [U/1 /&
D HCG BREFETIZ 5 BT BN Ieh A
S5NB L% 5722 BRROIENCE L Tidia 4
FNCIIREAESE 4 BTHIET 5 LA o, EEEZK
Fi3BL TS5 EFRICLOEHBESETIIRIRTET, 8
BT EFNTHIIATERE & 7 520,

FLZ T READ ANHEEIIC L 2 b 6 $IEIR T

E‘%\&‘ﬁ)a?’c‘:mbhﬁmfﬂ —&ic, FTEARZ

WICHIABIR S 2 2 L 2 DR L7272 s
(i;ﬂ’) PN IEFIE RIS L2, £72Micd
occult pregnancy %° menstrual abortion M-It 5
HEDREDOWME N H D72, ZOHDFHEZIX
BT 20EEHDBEEZ LS, S 6ICHEELHASH)
ZPHERLIBOTEIC O W T LHRRENICEL LD
PHEEINLGZ s, RANGHET I ErRYLL
Bbhs,

biochemical pregnancy DHFHIZXTIE R 4 7217 &
24— 6 ERMOWTNPICRET S LIIAHE
LG 2 ERHUENDH L LB NS L, early clini-
cal pregnancy OEHHICH IR S AREEAIC L T LR
LAAEIDED LI LD 5 6 BLIBEICT 20, 72
3T RTICERDH LN D SBELIBEICT 20 L HE»H
5. L»L, wFhucLTH—Micllosrsn s
occult pregnancy ? & 9 Ze R BT, 5 EKRED
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Words and definition
of early abortion

Kazuhiro Takahama, Hiroshi Hoshiai
and Akira Yajima

Department of Obstetrics and Gynecology
Tohoku University School of Medicine,
Sendai 980, Japan

Early Abortion is defined as the abortion in less
than 12 weeks of gestational age by Japan Society
of Obstetrics and Gynecology (JSOG). But the fur-
ther detailed definition relating to the early abor-
tion has not exist in the society. According to the
progress of investigation for the early abortion in
the field of IVF-ET, GIFT and reproduction, many
kind of newly defined words appear in the papers.
The definitions are based on the physiological
mechanism, gestational age, method of examina-
tion and clinical standpoint. They are sometimes
used simultaneously and confusedly in the same
paper. These problems are pointed out by Jones et
al. and Grudzinskas et al. Grudzinskas et al. tried to
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divide early abortion to abortion of suspected preg-
nancy, subclinical abortion and clinical abortion.
We found it difficult to select the proper words in
the study for the phenomena that the pregnancy
ends to abortion before the time of expected men-
strual day, so called “occult pregnancy” or “men-
strual abortion” in Japan. So we tried to determine
the proper classification and definition for the early

o
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abortion according to the former principle of JSOC.
We make a proposal that the early abortion should
be divided three classes, namely ultra early abor-
tion in less than 5 weeks of gestational age, very
early abortion in less than 8 weeks and early abor-
tion in less than 12 weeks.

(Zf+: 1988 47 H 22 H)
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Study on Fertilizability in R-AFS III and IV
Endometriosis at 2 Years after Completion of Therapy
(Value of Side-to-Side Separate Evaluation of Adnexae)

% h BB i A B
R — K X M FH F
Kazuo NAKATANI Yositaka KIMURA

Deparment of Obstetrics and Gynecology,
Kamaishi City Hospital, Iwate 026, Japan

HALK IR MR AR E
2 A =
Hirosi HOSHIAI

Department of Obstetrics and Gynecology,
Tohoku University School of Medicine, Miyagi 980, Japan

Revised AFS 43111 - IV = PIBREE IC B 1T A IEAEIC D W T, 16HT4 2 £ 2 808 L 72% 1526
1117 (A5 F, IVIA6 ) 2 xi% e L THGET L7,

=N %9, LB L TEM LTI N,
(1) MHAD 5 FI&Fl, IVEAO 6 Fld 3%, & 11 Fk 8 Flic, ZE~ 9 [ DAEMRATHL L 72,
(2) AR TIIERAO AL MIBSRE DR 2RO L1, Friss & ) BRE 2 flo Mg ok iE
H, HRBOMFEEEEER R L.
(3) REN LN BB D F72 5ATRIZ chocolatecyst TH Y, ¥V — kb & FRioH
I3, ZDHDIEFEE EDI2,
(4) TEEDOKATIZ 8 # ALINIC 2%, Gk 4 A A LB L 72 IR A R IF 288 2 R L 72,

(Jpn. J. Fertil. Steril., 34(2), 302—307, 1989)

bH, EREDFE)T1.50+0.71 1, FFEEREETIE

& B 2.40+0.80 B1TH ), Beecham HIMILIHoEMESE
T B O BT £ D TS5 T, P& F %7 L 7. Beecham [0 3Hel:— (50 5>
B SR 2 X 2 WO, Wlh ot 2ELLEOMEAE 75 AEORE, HIHEELT

LHAENOD D B, FH SVUILIENC W O DTN H N, 2N % Ilcm Ll E » Endometriosis/Ovary/
4+¥H (Beecham, Acosta #£74%, R-AFS) &, HF4 Deep 12 16 Fi&E L, 2 16 S E2IMIAE T3
1 288 L 7Bl TCOIIRE DM &£ 17 - 7229, R-AFS 52 H T3 5 &, Frilloss £ o chocelate
TR L IR IS RO 2 3 7, NBAr cyst DTFAENAT Beecham IIIHIZ R-AFS 43 Ti3
123> < Beecham N ATH 72 (F1)., T4 AL EICwmAIN B I Lickh b, Lid->TR-
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# 1 Stage by initial laparoscopy in relation to pregnancy outcome
No. Beecham Acosta Sugimoto AFS
Pregnancy 16 1.50:0. 17 2.00+0.71 1, 56+0.37 2.13+0. 86
Non-Pregnancy 10 2.10+0. 80 2.20+0. 87 1.90+0.83 2.90+1.33
P-value 0.01 = =

A AAETHISE L £ OBROMRSOL & OBLEEOMET (HEREE39%E 6 % & ) i)

#2 Cases of R-AFS III and IV, having elapsed
2 years after completion of therapy

At initial visit

Primary Duration of
Stage Case Age or infertility
Secondary (month)

Y. 26 2 21
N.T. 29 S 24
III RO. 25 8 40
RN. 29 P 61
S.Ko. 26 S 14

27. 0L 7" 32.0+16. 8**
Y-S, 30 12 35
HF. 24 P 24
v H.S. 28 8 90
RM. 33 P 84
W.C. 36 S 38
SKi. 31 S 53

30.3+3.7* 54.0124. 9**

*n.s. sk *kn.s.

A F SAHEIL, VBB O W T oM, FrmiE
ELAEEDBFEORBICBWTETBEOH LI L &
EZ N5,

#OR

Revised AFS (R-AFS) #3311, IVHO 75 NIK
ZabY AR, 2 R ER LB AL 11 7
(m%SM,W%6ﬁD%ﬁ%&LT%mﬂ¢E%ﬁ
L7z, IVEAENZINGE & D SE4A T, REUED
BEWEmd R o Ned, BRAETE»r-72 (&
2],

L5, HFEBARRICRIL > TIERESRIC L 22 &
R-AFS 53312 & % staging 2%TZchiiiz, £ 16—
22 Wich72 b FF V=N ehs, 9FlciE
FF b TN, T (MUBIROIER, AR,
chocolate cyst RNz, T 2038R) (25F»5
FV—nAr5RZ, 2 FpE5opiic, o 25
TIHE SR TRICIT b, 26, HROK TR

ICHEERESE IS L ) RO RHE S I, BRI
LTy —niksmbma i,

2B, S EOLF— o PMEHEREICE W
T, FERBRELSNMCAEDR h 5 RO T 5
FHEERA L 72,

0

AFRI3 R-AFS 7012 & - TR L 72 IV T
4512 (Posterior cul-de-sac obliteration) 7% -
7= F72, EAKMBROR AT ICHRELXE2ET 5
Ao, HESEEENEH (Endometriosis/
Ovary), (Adhesions/Ovary-Tube) D& % 4B %
#EL, #heho Mg X 2 7 (adnex score) |
YL2YRT, RaT7oLn{llzTREL, 2wl
= TREM, L7z,

HIEEDHRRISOWT, (1) FEWBEDAR LA
Wtk DI Z 1 — &Eﬁ‘fl—’ﬁm?m. ToeEr, (2) HK
X & RO R, BB OITIRR T (4
IR F THOEAMIZB B T,h%i Tk Lot K
EDTA AR E R 2 BRAD & 2okl 2R
L7

®w =R

[1] FEEMNIEDRR L HRT
4)
(a) FH@%s 2 a7 4L (K5, £6)
DIEFERTIC TR EE TR (P <0.003), VA
(P <0.05) & bISAEAZEDTEAE L72hs, FEEREET
3EAZE IR, BRI TTH 2 ETH-T,
QIR I 3 1T 2 EFFI O Bllo 2 2 713, 4T
RO Z 2T & ) A7% < (P/nP,:p<0.003) 8LI'F
Thotz, LPLAREIR 27 LEFEFEDOR T
L &I o7z (b or P’/nP,: ns.).
QIR 31T A1, VIO BB Z 2 712 (3R
Btk L bEII 572 (a/by, ax/by: ns.).,
@IEERED B2 2 T ICHERRIGRN £ (3 - 72
75 (P,/Py: ns.), FEAFIREE T3S FEA RO H1Uz (nP,/
nP,: p<0.05), L& L, EREBEOIFERFEOZ 2T
LITRREO B Z 2 7 X DRICIIKIkE LTHER
EDTEAE L7 (Po/nP,:p<0.003), AR{MlOZ 2T

SO (K3, &
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73 Details of cases of endometriosis (R-AFS III - IV stage) having elapsed 2 years after the last treatment

R-AFS scores Th
(better side/worse side) crapy
Endomet- =
= .. 3 Adhesions g 2 g
S riosis < - o ©
2 - o L n >,—g
E (3] I o =0 g g0 o—
o N0 n T o o S0 | o B o B S w
OB © =3 1) g2 | © O Q e g.g
58| O | § g B |22 8 0% = R 5E
o 2 2 w8 & @ " =SQ |2 2 & O 2m &S
a g IS 25 < = 3] SQ |3 & < O-;:
2l B 58| 5 5 s | 2|5 =8 =
ke 2 < A
Ay
YY | 6 0/4‘ 4 0/4 0/8 0/16| 18 Delivery 8 (124)
NT. | 2| 0/20| 0 0/4 0/4 0/28| 17 | < | Adnexectomy Delivery 4 ( 28)
* . Abortion 1 (166)
III |RO. | 0 «— | E t
0 0/20| 4 | 4/4 | 4/1 | 8/25] 26 vacuation [De“very P g
RN.| 0 1/0* 4 0/8 0/8 1/16| 20 Abortion 2 (100)
SK. [0 ] 0/20f © 0/0 4/0 | 4/20] 21 | — | Resection Abortion | 3 (100)
XSy Il = 0/0* 40 8/8 0/0 8/8 62 | & | Adhesiolysysx2 | Delivery | 21
HF. | - 2/2*() 40 0/4 0/4 2/28] 24 | < | Adnexectomy Delivery 7
v HS. | - 0/2*0 40 0/16 | 0/16 | 0/56| 16 |« | Adnexectomy Abortion 2 { 55)
RM.| — *0/2*0 40 | 16/4 | 16/8 |32/44| 24 | < | Adnexectomy Sterility -
K.C. | — | 16/16 | 40 4/16 | 16/16 | 36/36 | 28 | < | adhesiolysis Sterility —
SK. |- | 0/0 40 |16/ 16/16 | 32/32| 16 | — | Adhesiolysis Sterility =

% chcolate cyst (> 1cm)
# 4 Post-treatment R-AFS scores and outcome

Post-treatment R-AFS scores
(better side/worse side)
= o ) T e
QE) Endometriosis Adhesions v QE’ 2 ©
= @ =} o = 8 E
00 3 oo Q < m 3
[l < S g5 i = Q
5% O = E9w & % =g 5
! = U gy & « 5] o ®
2 g > | 338 o e | 2 | § | BS ©
~ S | § |EF8| £ | 5 ol Lo
= o 2 @) =
Q
o
YY 1 0/0 0 0/0 0/0 I 0/0 +/+ Delivery
N.T. 1 0/0 0 0/0 0/0 I 0/0 +if = Delivery
m | RO | 1 0/0 | o | oa | 40 | W | aa | 4ye | [RDorHO0
Delivery
R.N. 0 0/0 0 0/4 0/4 II 0/8 +/+ Abortion
SK. 0 0/0 0 0/0 4/0 II 4/0 +/+ Abortion
¥S. - 0/0 40 8/8 0/0 v 8/8 +/+ Delivery
H.F. 7 0/0 0 0/0 0/0 I 0/0 = Delivery
v H.S. e 0/0 40 0/16 0/16 IV 0/32 | +/— Abortion
R.M. - 0/0 40 8/8 8/8 IV 16/16 | +/— Sterility
K.C. — 4/4 4 4/4 16/16 v 24/24 | +/— Sterility
SK. — 0/0 40 16/16 | 16/16 v 32/32 | +/+ Sterility
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#5 Side to side comparison of adnex scores
before onset of therapy
(better side/worse side)

»
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# 6 Side to side comparison of adnex scores
after treatment
(better side/worse side)

Stage Pregancy (n =8) Non-pregnancy (n = 3)

Stage Pregancy (n =8) Non-pregnancy (n = 3)

ai ar az as’
1 2.6+3.2/21.0+4.8 1 1.6+3.2/2.44+3.2
p < 0.003 n.s.
(n=5) (n =5)
b1 by’ nPi nPy’ b2 by’ nP» nPy’
v 3.3+3.4/30.7+19.4 33.3+1.9/37.3£5.0 v 2.7+3.8/13.3+13.6 24.0+6.5/24.0+6.5
p<0.05 n.s: n.s. n.s.
(n=23) (n=3) (n=3) (n=3)
P P/ nP nPy P. Py nP; nPy’
2.943.2/24.6+13.5 33.3+1.9/37.3£5.0 2.0+2.8/6.5+£10.3 24.0+6.5/24.0+6.5
p < 0.003 n.s. n.s. n.s.
(n=28) (n=3) (n =8) (n=3)

[Significance] ai/bi:ns. Pi/nP1:0.003
b1’ or P1'/nPy or nPy i n.s.

[Significance] Pi/P2:n.s. Pi'/P2':0.003
Pa/nP2:0.003
nP1/nP2:0.05 nP:/nP2':0.01

#:7 Combination of therapy and outcome

prinad ( 2 )zeemonsmmmenes Danazol : IIT (2)
: [Chocolate cyst]

Resection

' Adnexectomy/Danazol : III (1)
SR (7)== l: Evacuation /Danazol:IIl (1)
/Danazol : I (1)

reeeente (2)--e=ef--A ---Adnexectomy/Danazol : IV (3 )—+—(1 )—-j-f-*-
‘ Adhesiolysis /Danazol : IV (1 )% —¢—+—-

% bilateral

'*( 2 )_'—'—1

Non-pregnancy

SO 15 UR—— - Adhesiolysis/Danazol : IV (2 )—+—+—+—e—+—«—s|— (1)—o—

I3REE D%ER IR L2 (P /P, p<0.003, nP,/nP,
¢ p<0.01),
(b) F7F7RAEIR & EFE
IV B2 ERANIC S 77 RO TRHELE
LT, FREFRBICIBEWTL, TR, FETER
BICF 7T R RDZE T L - 72,
(c) HHBRAE DRWIC & BIEK L4
HEFERNIIVED 1 1% B < & TICHfloIiE D&
WEDRD Sz hs, EFTRICIZIN 5 Fld 17,
IVEA 6 5 4 oo AINE EE M (T kb T W2,
Z DOtk WENE EEF 6 sk 55 (A 4 Fild 4
B, IVEA 2 Bl 1510), Fr (190 @8 50 5 Fde 3 51 (11T
A 10 165, IVEE 4 fld 2 7)) ICHEER SSRGS L 72
(n.s.)
[ 2 AR L IR BT B L UF Rodkss (%

.y [Complete obliteration of cul-de-sac]

7)
(a) AWERRR L A
Ehocolate cyst(—) ]
omplete cul-de-sac obliteration(—)

A 2 AU L, Wi BEOMESE 2 2
T3 (0.1) Thot, 2TV —nDAh
DEFEHR8AHA, 278 (69H) %HBBT LA-%
Lo TR L 72,

[zhocolate cyst(+) ]
omplete cul-de-sac-obliteration(—)

A 3 FIH5E%Y L7z, chocolate cyst (33741
LEHETHY, sHlloRa 720 - 4 - 8 THo
72, FNFNICHIESRYIER, chocolate cyst NS
%, RYIBR» T2 b, WL ER% 4 4 H (116
H), 1#H (28H), 34 H (100 H) T L.
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[zhocolate cyst(—) :|
omplete cul-de-sac obliteration(+)

IVBHD 2 Flosas i L7z, EAMIERS: 2 2 713 8/8
32/32 L EAZEII L K, WL LIRS HIEERT & 2 1T,
8/8 DI MWL 21 7 H HICHEMR L727%, o> 14
IIPEEFRHRL T 5

[zhocolate cyst(+) ]
omplete cul-de-sac obliteration(+)

IVERD 4 Flnsi% 4 L7z, R {Alo chocolate cyst %
ALz 3BT L MBS TR %2172, 9
L 2FITIZRMBIOMES R 2 TIZBH 2.0 TH Y,
FhEnTAH, 248 (55H) RICIERL, o
1FHERMDZ 2T L 32 THY, RIEZ L T
5. Wifilo> chocolate cyst 2 & L7z 1 5l TlIEH
FEET TR, 77T R B O PAZEIZER > FIBEICHE U 7208,
e X 2 T ICF L w3 < (24/24) Ao F
ITHSD.

[3] HFHLOIAR & MRS A,

(@) GEERMIC BT B AEMRMAL E TOMBIZ 1 ~21 7
HTHh-7270% 9+ 8% (89 %) Nitlkx 8 » H
PIPHZRT L 72,

(b) R 3 7 A LIAOAER (100 H LI O EREAE
bR ABNITTHRE L2, F o0 4 5% 1)
(347 BtRICHIER LtRicE 7205, 3FITIRZ
DEBU 24 7 AL EO R8RS L T b

(c) Srilefsl 5 Bl dtlE £ THORARIZTNT 4 (118 H
HEEERE ES) ~21 7 HoMTH Y, #iCiHRE
47 A6 2 FDORNTHT L7245 5 i3 & Toik
[CE =72,

z B

FEAIREIC B 1 2 BRSO Ar a8 3L D
[RIRFAEAT Tl 7 vy, BEMV S TWw 28T
M TIIALRNICFHE S 5 08137 v, R-AFS 33T
LIRS TIXAEAMICFHME S % A%, stating D72
DOEFRIEIC L ) 2RIz &b, & 512 staging
PIBETH B720, PRAIOFRIZHES < HETM
ICHAAN LB EIAICH ), AT E
REEDOTHROBMELZFZHICT L2 -HEEZ LN,
Z 2T TIE R-AFS OIS 53 E H DR
ATOAEHCTEABMERZ 2T 2ERL, £
DY) T E ORE LG L2, ZOMRE, 1
RSO T L E 2 ET 5 DT TIIL R
BRORTH D, »ORMO 2 2 7I2ITiAR
LA AD SNAh 72T L b, BFEE
Al BAND Bt 25 DK HEAS IR TR DA X B %
552, Lo¥RzEl. 2L TULOELAGDHR

R-AFS 1II - IV 5 PUBSAE O (58 1% 2 SERI D IE 2t

HAMESGE 3482 %

ER YL LAh b, ok E L ToOMITIHZII,
IVERICH L BT T 2 B2 KT, LS micrgs
LY TlZ, Ko chocolate cyst DIELE & F 4L
R 5 MBS EBEE TH L L F 2 s,

—%, WHBITIZ & 77 REDOAZE L 2 ir
RTH-72, LarL, 2% L SUHECHET LR
0, 77 REDOFRIEFRK% 2 FROITIRK A &
DR ZEDBICEL L - T2,

ERFBE LT, FMNCAEMOF = PRAEE
EHED, HDVCIIRFITE 6 FF 5 FIZERIC
BIHL T 205, REHBEDAD 3HITIZ 1 HIH 21
7 A BICHER L7275 o, RS E T > Ty
5, L bR THREELAT LB b5 B
UDMTE,%EX aTh, ERAIBTEEZRE LW e

b, BROBFRIIFME, EWOFERICE 2 ARRM
DF = NBREALEL D volume reduction IZH Y, Z7D
HROTFESPWEMEE» b7 ury 7y 00, =
787 7 —VDEERD L EH. BIAIMIES O
(L fABERE, I NEARERE) o, W TRERE 152
2525 EZ505. TBIEFEREICBLWTHH
MOUEENED R 5N 55, HREED HEFE% O W
22T EDEFCWTNLARTH Y, HHHK LIS
HRHE T IIATAR v RE e FEE DRSS e - 72
HEEZLND,

T B NEREE 2 (RTEMICIHERE L 2354, 2O
FaE 6 A RLIMNICEE F 2459, 7 — b ko gk
Mom4EIZF<, 1 47HRI%TIEIZ 100 %DPEIPH

RondZ e, —fRENETAET %L 5K
b*&ﬁhﬁf]‘@]ﬁ‘)%ﬂfh . —H, FEAKRE:

BRI DFHBIIC D\ TS, ?ﬁ%” THBRFIB L
XHRIE B LB EMRER T L Tw 5%, (TR
MOBHHE DREIZOWTIRE /R LT W, Ly
LS 513Y, ¥V —NI3@E % D 400mg/ B 5T
(¥ antigonadotropic ZZfEF & Y &, T L A RArEH
75 <, 8L L5 T35 RO EH L
EUEMMELLLAEHRELTEY, IR
HAFR & A [MALBIED ¥ + v 712 & 2 HKRAL
B, IRPEREUIC RO L 7GR 2 R Lo B T EE
HIITBETE LW, S5IFFY =iz k) HE90:E
Baeasbkd3ns, LB TFEMCL 228D
MEN—HELNHTLLEEZLNEY, YRETD,
ER%Z 3 A H (100 ) INOBB T EH-2 4 - THE
R L7z 4 2T, WBEE BECHEZRDEL W
BRI L7z, FidodEBEBRICL3FHETH-
ZEAREMEDBETE LW, 2, HEIHIZZNHE
BURMORNEZHERE L T35, ZHIISRED
FEFADCTHLI, IVEHOESTRITHE 2 &2 5,




FIRICFE4H 1R TR

FENBREDRIANTFHEEIC L 23D EZ L2,
Ub»6, FENBSEER%IIHERO TR O »
HI3HR 72T RIAICIIRZ A D RETH 505,
BB R DIERBOLOBIC oW TIE, S 512K
ORI NT B EEZ L7,

b

CNETOMER DTENEREICH T 20\ rEE,
REINTED, RAFS L&D TENLITTE
WBEEDIR DN E, B 53 Lo severity 57
LTidWnahy, s LTHEEIN 22T LR
TEDBEHIISIZERELLOTIELR YV, ARIRLGE
13 R-AFS S 31IL, IVIAGIORBETH 6, BFRIOT &
DR OMIBSEO RAMEFRED TR EMEEL S
T EDRERE/L, Fi2, T REMLOMIE S
1ZxF L TIZ volume reductive 24L& & 7'+ —1L o
B> 2 DHOFEEENREICFS L, 5125
V—IVIEREAT > 725A1E, RT%3APHEZRET
PO L7 IR OB BIFTH 5 & DiER %15
5,
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9) WHE—, WMHBR, AT, FTHEE
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Study on fertilizability in
R-AFS III and IV endometriosis
at 2 years after completion of
therapy (Value of side-to-side
separate evaluation of adnexae)

Kazuo Nakatani and Yoshitaka Kimura

Department of Obstetrics and Gynecology,
Kamaishi City Hospital,
Iwate 026, Japan

Hiroshi Hoshiai

Department of Obstetrics and Gynecology,
Tohoku University School of Medicine,
Miyagi 980, Japan

The fertilizability of R-AFS 3 and 4 en-
dometriosis was evaluated on 11 cases desiring to
bear children when 2 years elapsed after comple-
tion of therapy. Subsequent to preliminary staging
by laparoscopy, Danazol was given to all cases
accompanied with some surgery if necessary. (1) All
of 5 cases in 3 stage, and 3 of 6 cases in 4 stage,
succeeded in achieving conception. (2) In pregnancy
group, discrepancy was noted between the degree
of bilateral adnexal pathology, and the condition of
less-involved side by prelininary staging, well
predicted the future fertilizability following the
therapy. (3) The principal finding of more-involved
side was chocolate cyst, and surgery followed by
danazol increased the chance of pregnancy. (4) The
occurrence of pregnancy was significantly frequent
within 8 months, but the prognosis was preferable
when pregnancy took place 4 months or later after
treatment.

(Zft 198848 H2 H)
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Danazol 12 & % 15 fiEDIER
—YfarE I & B n-vitro DIEREFER—

Treatment of Uterine Leiomyoma with Danazol
—Basal i Vitro Experiment by Cell Culture—

BERRPERHEI ARE (AT © WM 953D)
K & B R = ' K — & B OB
Haruo OTSUKA Shuichi KUSANO Kohji YOSIDA

Department of Obstetrics and Gynecology, School of Medicine,
University of Occupational and Environmental Health,
Fukuoka 807, Japan
(Director: Prof. Y. Okamura)

T R 8 &R T8 % W T F B i IR B R B 240 1o 53 % danazol DR = RER 1S
BEEL 7,

danazol & 10~5mol/1 Tl 8 3, 10-°mol/1 TiZ 8 Flrh 6 %, 10~"mol/1 TiZ 8 Flvp 4 5, 10-°
mol/1 T2 8 Fr 2 {8, 10~°mol/1 TiZ 8 Flrf 1 FA A & ICHIIaRg G AAAE L 72, 2L LTI,
10-°*~10~*mol/1 IZ 3 \» THUBLIEFEHIHI DI A5 B - 7245, 10~°mol/I D A BB R AR L
7z,

Bz D4EA, HBEER, g eatradiol-17 g (E,) fll, MDA, K& S &, WHEEHREEERIC
%3 2 danazol DREREHNH] & DRUE TIIFFEAI L L D2 R LA » -7,

LILEX D, in-vitro Tl3, dose-dependent |ZHERZREFEIIHIZIFATEAE L, in-vitro TOF = B3
3 % danazol OREREHIEIZ, IR danazol D LEMEEZ IR L7z,

(Jpn. J. Fertil. Steril., 34(2), 308 —311, 1989)

# E

TEMEL, W ARES DR D — L EETH
B, —HRICETEE, TERH S 2 3R &
Vo 22 ANBHIALE 3T b AL, JEBLIMLITE R IR S
NTww, L L, TEBEIIREEETHY,
NRHIERO THEME 2 AR SN LIRS LB bR
5.

TEMIETEERINIC, =R oy RTEEER &
= bNTETw 5, danazol (3 17 a-ethnyltestos-
terone NFHEATH ), RRDEERT A FD 5
LTHRLIEWDIE, TAMRTRCTHD, AHII
Ik b ErSWEIH L OBRINE» LD
2 by e ETEE, Ty ey AEHLIF

FET B, Lizdio> TTHERBEICHT 5 BYHETA
Hle@HT 52 L FBIChL>Tn5,

Afal, W2 IIHEBHOER 2 BT T XL, FEiE
HikrsEia % T, in vitro T danazol D
FBELOTI ZICHmET 3.

MR FiE

1. x5

1) EEpE

EERKERABTTEHE: 2SN, BT
AR A REAT S 3T i~ 46 S\ e b B AR A
SHIDFH T L NiFELs. TNHDBHIZIEY
ZAKEMEA L, FHRHCTSRTaA Fefk
BEN T, TEBEDRMBHT (AT

L e e e a i e e



Pkt 4 A1 H

FUCHER L7z, R1ICZDNRZBIF2.
2. WL
1) Fe e R MfE ) RS 2%

—HITAT DN T WV B 5EEREIC L 2 HERE#T
HY, ZOREERDERIS, T TICHE L2, iR
ICERIT A L, MEMESEEMmYIL, P72
77 F =X T 1 ReEH LB U ot 2, (K
& 25cm? o tissue culture flask (Corning Glass
Works, Corning, N.Y,, USA) ICTEEL2DLD
Th5b. BEERIMIL, 5% CO;, 95% air, 37CT
T, FEEIC McCoy 5 A & +10%4-H W ii#E % A
Vv, B2 MR E L7z,

2) BERE

RERARIR A SERSR IC L A L ica o=
—13, 10%HERL=) CEER, 70 RF N4
F Loy PRI & 5 RIRNE L OORBEMBIEE 2 1T -
72,

3) BERDIARREICL TR I vl

RN YT 5 W R HR SRS T H 5 2 L DiE
Mo—FEE LT, HEMiES & UsESEmiao 72
Iviar Lz, FERIZTTICEHREILTW5,
WICEHT 2, Ta—)VEELHEE Lo
#FHHMiw % peroxidase-anti-peroxidase iz k), €
J7ut— AR E LTHOTRI v 2HWTRAL
72,

3) FE M E kG R 12 X3 5 danazol DRLE

F = 5 R kAR AR O #1552 #H8E A confluent (2
7o 72lE, #ECL, SMR2KEZHG0.25% ) 7
T rlkEER SR, I L2 1 X105/ml 127
LRRICEERWR THIFEE L 22, Falcon @ 24-multi-
well tissue culture plate (Becton Dickinson) %
W, &2 D well ([ZHFUF MR 0. 1ml T2 2 2
AATE, FEthiz, 10%FHa R in McCoy 5 A 55t
&L, #Ef 24 BER#21C danazol (Tokyo Tanabe
Co., Tokyo, Japan) % 10~°~10~°mol/l IZ7 2 FEi
B B TSR A L 72, BE##E, danazol (358
2 [MZ84 L, Kxtriplet IC THEE L7, 7 Hf%, con-
fluent 3 < 1% - 72BF, EBERZHIEL,0.25% b )7
VU ERER SRR L, MiakrilE L
72, ffEEOBIE T, BEMEREHEHES (CC-108,
Tokyo, Japan) # fH\»72, ™, danazol Z{&f#$ %
Bg, PBSICZ s /= &INZ 7278, HIESERHEIC 3
5x8 /) —VIREXDOBZRTII, 0.1, 0.3, 0.5, 1.0,
2.0% LB ErBE L2 5, 1.0%& D HfaEGH
DA T E72 (X 1). 10~°mol/1 ? danazol %
BT DR, 0.3% % /) — )L THEETH 2720,
FTRTCZY /) —VIRELL, 0.3%Ic L7, control ?

KK
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#1  TEBHERREIZREEOMNR

Patient Age Day E,i&% (pg/ml) BENHHT HENERE(cm)

1 37 10 30 BT 5.5
2 42 17 60 N 6.0
3 43 12 50 5@ N 10.2
4 40 13 45 HERE T 7.0
5 41 15 60 @M 8.0
6 46 20 70 BN 5.0
7 39 27 62 ST 6.5
8 42 20 72 5@ 8.0
(x10%)

20 ——F—
5 1.0t

oL

éont. Ofl 0.|3 01.5 11.0 2%0(%)

K1 e iphEd ke Ic 3 % ethanol D%
(n=3, mean*SE, * =p<0.05)

ENFHELTIE, =%/ —1%PBSIiZish L, 5l
LTZg/—RE 0.3%IC L7232 EIciEA L
THWw7,

iEdoR |

O & M ME B R ¥E MM I 31 3 % danazol D2

213, e 1 ~ 8 D& =, KU b —2 )W) danazol
DHBERLIZLDTH S, EFI1 ~ 513, R
7 danazol D5z % /R L, danazol D& 10-°mol/1
ICEE LTV HIIBSE IR » A Sz, F7e,
fEF 6 ~ 8 I3, danazol DB AR T 12D, Hiahg
FEOMHIEm 2R L, SR6EF—FNT D E,
IREEAHE IO h, MENRSE REHN B 0% A & 41 5 A,
BAEZIIFE L -7 B, 10"°mol/l DA P<0.01
DEEZEL L - THIIRMEAEHIHIIE XA bz, &
1 & R~ &, 4, AR, estradiol-17 8 (E,)
IR, BENBATAUEE JICHL, HEn7%Em
PRWISR LT,
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X2 7w ok s 28 e 2 2§ 2 danazol O 2 %8
(=8). meanstS.D, (JEf 1 ~8), meansES.E,
(&) *=P <0.05,**=P<0.02, ***=P<0.01,
X =P <0.001,

z B

FE I 2 EPHREIC A L T—ED BRI
o, TEBEFZZ Moy AKTFEEEEEZ S
NTWaE, BEEFZEEEMNEDR ey itk
EEO< Y, BEOHIANNEL D >72L T B H
A E N5, danazol 1, HHXI{ERL, KT 2
Fer REEOLSDIETONELLEHTHY,
ICTICEIERVE ARFORT v Py AAERVE
LOLINTWB, D%, FEFEICK LT danazol
25T 5HRIIAHNTH S, LarL, FEHEKL
DENIRIE—F LT e nwnD Aal, in-vivo L TN
REHEN T 5 %, in-vitro THE~2 D danazol IBEND L
DEEML T, HEf kR Ea o R 2 BEE L7,
FERZ 1075 mol/1 IHINEED A, TN THREFNZ BT
B RICHIIa RN e L 72, 2 2T, mn-vivo b,
danazol 200~400 mg/day (23} 5 IfiiHh danazol i
2 10 "mol/1 FREETH N 1213, ZniREICEIT 5,
in-vitro TORFAIPHIZHR 2 BB T 5 L, ER 1, 6,
7, 8 8 4 A BICHHIRIE REHDEI A A S 4L
20D, b= NELTREEREIIGELLH >
7z. 10°mol/1 (2% % &, fEFH»2, 3, 5, 6, 7,
8 7 8 il 6 Bz B\ TH R ICHIN RS FEHNH A7 AE
L7z, b= N TREBEVHFEL L, 72,1078
mol/l LIFTI3T L A LR Z RS Lo 72,

DanazollZ & % 1 & B ifH#E

HAESEE 34%2%

S>TARDERE LT, REIHEITIZON, HIFR)
Bk b b, 1077, 10-°mol/l T, FFRIT/ N5y
XDTEAE L7203, 4, AR, E, RE, HE
DFFFREZIDWTIIIK L TH, REFIH D nE
b MR 2 AR 7 L 0 2 B I LIS, danazol
xS B EMIL D BRI L DB, BEDTE R T
X7, F72, in-vitro DIERE in-vivo ITB EH»NZ
LBRiCiE, HETHLEETLETUT L bW, %
W5, AMDE#TIE, 1) cell-to-cell contact ¢
KHNIRIETH D), IEFERES T3, 2) 5
FHHA 13 insulin %° cortisol DEEZ: growth factor 3
X UMo> Hormone {EFIAT in-vivo & (3@ -72@s8 %
T2 L, 3) ARDFEERIL, danazol D
BIEREZATW S, 4) BEEORBGHEILA & 7 5 1
FHRIS, 205 bO—FAHW L T 5%EAR Hor-
mone (ZHBE I ITHICTEL WAL THELW, FE
B, FMizHE Lo Wil FEBEEFICH L, dan-
azol 400~600 mg/day 13 EL FIRALTH S5, A
ZERBERMERZ L > T, ROHER LA,
fah 2 8, AE 4B, R 2FOmEE L2, 2D
RS fthod SCHR e NS I in-vitro & DFEFZ Ik LT
T AL, 1) BEOHZ I3 KEHIETE
LREFNITFAET 545, IR ZATFTE 2 HEDORE
37\, 2) KEIC danazol (2 & 0 Hfassgind 3 (5
I TR A0S DT, ZORXkEDH
235, 3) KDDL nL i, AFRIREDS
BREINDIRETH DY, FRHEY, FhzHLL
b, PR SR ICH LTI, HEDR,
B ICx L CAHRI LB P EE L wWh, 530
9 LAEMERTH S, 4) H5REET, TEUES
RIS danazol %% X3 5726 400~600 mg/
day & 2 WIHEFIZ L D 800 mg/day %55 5 HEH
HY, 12E8EHS LT, 20OME2AT, #Hiizr &
DEDBL DT LW EEZ TN,

FTeEpERIREREETCH L. ZnBITTE AT
TELEESHIBEEERLTVS, FMELLWT,
FEpE s FETCEUT AU EDEWXIE, BTE
BEBREICE-STIEEWEBLNSE, ARSI LICHR
SEmMZTYEW,
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Treatment of uterine leiomyoma
with danazol
—Basal in vitro experiment
by cell culture—

Haruo Otsuka, Shuichi Kusano,
Kohji Yoshida and Yasushi Okamura

Department of Obstetrics and Gynecology,
School of Medicine,
University of Occupational and
Environmental Health,
Fukuoka 807, Japan

The effects of danazol on cultured cells derived
from uterine leimyoma were studied for each of 8
patients with uterine leiomyoma by using their
resected uteruses.

The cell growth was significantly suppressed in
all 8 patients by danazol at a concentration of 10~°
mol/l, in 6 at 10~ mol/1, in 4 at 107 mol/l, in 2 at
10~® mol/l and in 1 at 10~° mol/l. In general, the
cultured cells showed a tendency toward suppressed
growth at 107° to 10-® mol/l, but significant sup-
pression of the cell growth was observed at 10°°
mol/I.

Investigation of the relationships between the
individual age, menstrual cycle, blood estradiol-17
£ level and site/size of the myoma and the inhibi-
tory effect of danazol on the myoma-derived cul-
ture cells provided no characteristic findings.

Thus, the in-vitro experiment revealed an inhibi-
tory effect of the drug on the cell growth, which
was dose dependent, suggesting that danazol at
high concentration is required for the drug to exert
an inhibitory effect on uterine leiomyoma in vivo.

(ZAF 1198849 A 19 H)
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Study on the treatment
of vaporizatim for uterine
cervical erosion by CO, laser
in infertile women

Masuo Kusakari, Kentaro Takahashi,
Kazuo Yoshino and Manabu Kitao
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Department of Obstetrics and Gynecology,
Shimane Medical University,
Shimane 693, Japan

We performed veporization for uterine cervical
erosion by CO, laser in six infertile women. These
patients had chronic cervicitis, broad cervical ero-
sion and large quantity of thick cervical mucus at
anytime of menstrual cycle, and had no other
demonstrable cause of infertility except the cer-
vical factor. All patients cured within 5 to 8 weeks,
and 4 patients (66.7%) became pregnant within 1 to
7 menstrial cycle after the treatment. The vaporiza-
tion by CO, laser was useful for uterine cervical
erosion of infertile women.

(ZfF: 198849 H 12 H)
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In Vitro Studies on the Early Stage of
Rabbit Blastocyst Implantation
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In vitro studies
on the early stage of rabbit
blastocyst implantation

Ichiro Tateyama

Department of Gynecology and Obstetrics,
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Kyoto University, Kyoto 606, Japan
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To elucidate the mechanism of implantation, an
in vitro experimental model was carried out using
rabbits. Blastocysts obtained 6 Y2 days after mating
were placed on cultured endometrial cells and cul-
tured for 3, 6, and 12 hours. The blastocysts and the
endometrial cells were studied by light and electron
microscopy and the following results were
obtained.

1) After 3 hours in culture, cytoplasmic projec-
tions from the endometrial cells had thrust
through the zona pellucida, and particles of
toluidine blue stain were observed in the blas-
tocysts.
After 6 hours, the protuberances of the en-
dometrial cell layer, which contained large
amounts of collagen fibrils, were observed
around the blastocyst attachment, and large
numbers of lysosomes and glycogen granules
were present in the endometrial cells.
After 12 hours, the zona pellucida had become
very thin and coarse. The most charasteristic
finding was the existence of a layer of sub-
stance between the endometrial cells and the
zona pellucida (SEZ).
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Relationship between the Degree of Cumulus Cell Detachment
Caused by Treatment with Hyaluronidase and Maturation Division,
Fertilization Capability, and Ability for Development of
Preovulatory Oocytes to Normal Young in Mice
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BPEINILEE % i L7z C57 BL/6 ] Rk #ulit~7 2 n8ile & 1), HCG E44% 10 B ICIREX L, 2 RS
DHIE#E%, hyaluronidase LF #2177\, (2T LICIVEMILA R E S W00 F (BULIIF) L 3
eir 5 1290F GEMMLIRTF) (22T JCL @ ICR R AMENEE RS T % i\ THRAZEE % 47
L7z, B 6 ITIRKET. 29 RIS 2 MIFRIAASRAE L 2R 2 R AN L, JEF~DOREIZOWTHR
L7, 728K, ZRZNDOINFO—EIC oW THRBSHEUNEREZRE L. BB 23
BALINF DRIAST H O BLRE 13 metaphase [ 7 & metaphase I D#EF T 5 - 724%, metaphase II # 2
TRIMFOEANE, bTH 14.4% (15/104) TH D, HIVZHERES & CFEF~DORER LIEHET
Hotz, —F, BILINFD85.1% (80/94) 13, 1¥¥5HE, metaphase I DHFEUEEELTED, 24
SINFDEIZHERIE L L U EF~DORERZ, FEINFNOZNZRNEICH~N, BEICEES
mLz,

(Jpn. J. Fertil. Steril., 34(2), 324—2330, 1989)
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2605,

ZHU) & CIIRDRIE 2 SMBERICBEL, 20017
DEEEHET S LICENITH > T W358, &
FTLUEGPOEMAHEERL ZEVE#WL 5 128
Hi B4 2 = TR TIIHEINE R DIz
BWT, RAENEVIITFII—RICIIEDRE, &
Toa S EBICEA, +4012 expanding L7l E %
IR = KRN 3 G BY AN S ¢ 1), Kcl 12075
REEEGPOIEMEICHET 2 HEDEFLELT,
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1. YIia9D#RELE & UF hyaluronidase 0L

URRBIN DIREUL TR THIERICHE - 7211919, B 5,
5iu PMSG & 5iu HCG # 48 B iFRClER5-
L, B+ L7223 ~4 5 A C57BL/6 ]
T~ 2 DI & Y, HCG FE4H% 10 By ic
U0 AR @ F N7 HRINEL R D IRRRIN D A % FRER L
72X 1—a). T HIPRIN%E 37°C, 5% CO,,
95% air DTH T2 v — VINDGRENI YZ 7 1 ~
HTF $5#th 7T 2 RE O RijRE# % 47 7% - 72, hyalur-
onidase &L # (3 = #L & IF A2 IN % 0.05% hyalur-
onidase AN T 2 FHFHFET 5 Z LITE DITH W,
HTF $%#hic T 3 [likif, EESEME T ICITTELIC
INEMlasREI N D BLINF, K1—c) &
SN olzb o GERILIF, X 1-b) 258 L,
ZNENDINFO—EIZ DO TIIF DR ZDER
P& L7210, $ 723 BBIX & LTI hyaluronidase
WER % AT 7 b 7 i o 72 L 0 IR IN, ENH, HCG
5% 10 BeRRICOMi & D IRER L, 2 BRI #E %
177 > 7290Rasn % Fiv 7z,
2. Ry 2K

Ay 2Z#E(2 JCL © ICR RIKHUEDREER LR L ) £
L, HTF $5#ip0 ¢ 1.5 BTG 38 L 7o 1 % Bk
FETIBEEN 15048 F/ul L% B L9 2, 2R FENDIP
FEAUEMANRNT 22 L2 NiThw, HFFk
k5 EEEICZ N SIITFO—EBIZ DN TR—I =7
MNEARERL, ZREORECOWTRELITE
S7z, M, PFOBEICHY, BWRHRONMICHE
THAEET M TIITNTHETRAINE L, 20
1372 DFERREIZ X D stage | & stage ITICXFIL
7210 F 72, BIMIIRE WIS ARSE & IS L L 7248 FEEER
RIS, HIWIEIREMOAZRDDELOD, PFD
Jufa k3 FHEIL & 117, prometaphase II #* % meta-
phase I1 12 & ¥ & 5 T\ 2I0F (3T R TRE ZHEIN
EHE L2,
3. g L UROBE

—%, ERE%SEEICR—L o7 s MERICHY
o T2ITFIT oW Td 24 BRRTBINsERE L, 2 i
WNDHEEITOWTERELZIT e »72, 512 2 #iig
FANRE L2 F I oW TS SRR B LIS
TEIE % 3548 L 72(A0EIRSE 1 B (ERMEEH) ORA
HEDINVE~DBIEE T > 72, 72, 2 HGINE
Lo 2Bl FIZ oW TidR— ey v MERE(E
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1. FAERRIC BT IR DB A EHRIZ DN T

113, FRERCBIT I FORATROERM %
RL723DTH B, EHEIF (C+) I2BNWT
metaphase I 7* & metaphase II F THE % DR DK
A FUE BB X L7z, 5E2 7% metaphase I # 2
T 2I1FDEIAIL, 14.4% (15/104) SMEMETH -
72, —F, ¥LIIF (C—) 128\ T metaphase II
PETHIITOEAIT85.1% (80/94) &, JEHALIN
FoFENEEN, M5 IZE{ %L, chromatin
mass stage RN 32§ %2 2T 90 FOEIAIZ(EL
TH-72 (1.1~3.2%).
2. RS KGR

BHE1% 5 R BT 2 RN B E K 2 (TRT.
JERAILIN T (C+) BLXUBLIIF (C—) DR
ARIIZNZN 83.4% (146/175) 35 L1~ 89.2% (190/
213) L IEMMLINFIZB W THESIEE 2R L7255
MEBICERZIIRED LT, T 23X (89.9%.
142/158) & HER L T H ZZBDH LN s - 72, R
¥EFEEE A L, INF0iffkAht anaphase I 225 telo-
phase Il #7379 stage | DZAFINDE| & IIIEBILINT
BIUBMLIIFIcB W TE N 21 27.3% (38/139)
BLUr22.3% (42/188) L mHEICEIIFBD L%k
Inolehs, MR E R T 5 stage Il DZAFIND
HAL, BT T62.2% (117/188) & IEMR(LIN-F
DEN(7.2%, 10/139) ITl~EEICEMBEEZRLR
(p>0.01). —%, BEZHEI, AL, INHEIZENIC
eIl L 7o FIEE & BES, & 5 WIIEHD
AEBEDDBHOD, PFORAKIME LI NT,
prometaphase II #* 5 metaphase Il iZ& £ F > Tw»
LIFDEIAIL, IEBRILINFB LUl TZ N
F1.65.5% (91/139) BL1r15.4% (29/188) &,
R FIC BT RE BN EHEICBREIN
72 (p>0.01). FREHETZBMOESEIWEL D
1ZT 10%HITR & ABBROF (12.4%) L HeEL,
EIRD 5N o 7z, EERIX, Bl 5, hyaluronidase
WP % 1T 72 IERLINF & BMEINF % £ L O FH
ZHERHE ((C+)+ (C—)) i2, hyaluronidase JL#
BT o X B D ELEINT O Z 1L L (3T
FROMEmZ R L, MERICSRE L Z3BD L -7,
3. 2HEMANORAEB L UBHERE

NG 29 BEEIC BT 2900 2 Mg~ R AR
2 3ITRT. FERILIF (CH) iITBWTENDITE
A EDBRANMEZ /T IRRH Ic i Lkt B
THLEREZEINTHY (83.3%, 110/132), 2#Hfa
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[ 1 Phase-contrast microphographs of an intact pre-
ovulatory oocyte surrounded by a large number
of cumulus cells(1-a), a preovulatory oocyte with
moderately detached cumulus cells (*+") (1-b),
and a preovulatory oocyte with completely de-
tached cumulus cells ("—") (1-c) after treatment
with hyaluronidase.
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HANRE LI F S &3 H T2 12.9% (17/132)
ERETH -7, —H, BRI (C—) iIcBnwTid
REZREIND 2D 28.1% (54/192) 12FEDH S N7z
Lo, 2HINE~RE LT OEAIZ68.2%
(131/192) & LI TFOEFNE HNEEICSMEE
wL72 (p>0.01).
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JERALINT- (C+) 1I2BWT IADZ 2425 17 1/
DML AL, 20 b 10» 581,

M2, 30T (17.2%) DETHHLNL. —H,

LI (C—) 2B W T, 22 12 IcEH 1311M
DREHBHLI2E 25, 2D b 10 Filh & FEHEES
D 33.6%I1224725 44 T (419, M 25) DRETAHY
Bo, 2 MIRHIRDBHEIC & 2 EFORERIC

# 1 Stages of maturation division of preovulatory oocytes with moderately (“+") and completely detached
cumulus cells (“—") after treatment with hyaluronidase.
No. of stages of maturation division*
oocytes
examined Met-I Ana-I Tel-1 C.M. Promet-II Met-II
C+ 104 20(19.2)  23(22.1)  21(20.2)  11(10.6) 14(13.5)  15(14.4)
L o 1y 11y 3032 11D 8(85 80651
(CH)HC =) 198 21(10.6) 24(12.1) 24(12.1) 12( 6.1) 22(11.1) 92(46.5)

x  Met-I: Metaphase [, Ana-I : Anaphase I, Tel-1: Telphase , C.M.: Chromatin mass stage,
Promet-II : Prometaphase II, Met-II : Metaphase II.

#¢ 2 The results of in vitro fertilization of preovulatory oocytes with moderately (" +”) and completely detached
cumulus cells (“—") by treatment with hyaluronidase.

No. of No. of No. of oocytes undergoing fertilization
oocytes oocytes :
examined penetrated (%5) total stage-1 (%) stage-Il (¢5) abnormal (%) polyspermic (%)
C+ 175 146(83.4) 139 38(27.3) 10( 7.2) 91(65.5) 15(10.8)
C— 213 190(89.2) 188 42(22.3) 117(62.2) 29(15.4) 18( 9.6)
(C+)+(C-) 388 336(86.6) 327 80(24.5) 127(38.8)  120(36.7) 33(10.1)
control* 158 142(89.9) 137 37(27.0) 55(40.1) 45(32.8) 17(12.4)

x Qocytes not treated with hyaluronidase

#: 3 Development to 2-cell stage of preovulatory oocytes with moderately (“+”) and completely detached
cumulus cells (" —") by treatment with hyaluronidase fertilized in vitro.

No. of No. of No. and (%) of oocytes at stage of

oocytes oocytes
examined fertilized Pronucleous Syngamy 1-cleavage 2-cell Abnormal
C+ 151 132(87.4) 3( 2.3 1(0.8) 2(1.5) 17(12.9)  110(83.3)
C* 225 192(85.3) 2(1.0) 2(1.0) 3(1.6) 131(68.2) 54(28.1)
(C+)+(C-) 376 324(86.2) 5( 1.5) 3(0.9 5(1.5) 148(45.7)  164(50.6)
control 191 161(84.3) 1( 0.6) 2t 1.2) 2( 1.2) 75(46.6) 81(50.3)
# 4 Results of transplantation of 2-cell embryos derived from preovulatory oocytes with moderately (“+")

i

and completely detached cumulus cells (" —") after treatment with hyaluronidase.

No. of No. of No. of No. of animals No. of live young
recipients 2-cells pregnant which delivered
used? transferred? animals®(c/as  live young®usaoy o $  total®esdon
G- 3 17 1(33.3) 1(33.3) 1 2 3(17.6)
C-— 12 131 10(83.3) 10(83.3) 19 25 44(33.6)
(CH+)+C—) 15 148 11(73.3) 11(73.38) 20 27 47(31.8)
control 7 75 5(71.4) 5(71.4) 8 13 21(28.0)
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BwTh, EBLINFOZNICENERBICEWET
Ho7z, (p>0.01),
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0.05% hyaluronidase T 2 4 [ilL3 %, 90 mfHl
DBERRDIRTE T o33 L 72 HRINE AT ~ 7 R Yadnic
BT, OINEMIEITEEICHREI LD - 20T
13, #DiF & A ¥ H* prometaphase I LIRiD 2 2%
2L, B4 5 REICHIBH 2 23 290 F0dl &,
2 IR~ D RE, B X UHHEF~ D RAERIEAE
ThH-o2Z k., @K, BUTEEITINEMErBEE
SN2IPFDIT & A ¥ A prometaphase IT & 2 Wi
metaphase I1 TH V), Z 15 BALINF DRI ZHERK
B L UFEF~ORERIIIFRLINFoZ 51
REEICEEZRT Z LD 6NL,

YRF- DR & 9 g DR bicB L, Eppig'id
HCG #5707 2 Yifiap 2 2RISR L, HEI0
EAL, BB, JIFOBEAHNED < IZOTRE L0
FEDt% 72, Dekel'?135 » FIadN % VT
Itk BE T2, INEHEE oA I ED H
WOGMAD k0t A EEWmELL. 2, IR
fHla g DRI E -, I0 B AR 4 2 28,
FRCETA R BN 52 L= 208 LU
DIfZINC BN THEIN TS, & 512 Bavister
et al? (3 PRI ATDINEIN %2 F 727 2 7 o ik
S ZH#512B\\T corona radiata % & TI0 w0l E AT,
I DHMLL THBINFIEE, BREBRDERT—Y (4-cell
~molura) ~NDRERNIFE NI L 2HwE L2 [k
WCHEINE R OI eIl 2 WA E PO IVF & ET I8
WTh, Haicibl, ERMEIECIEZAT S
INF-12, £ DR HS i W EIENC & 5 2 &Y Testart
etalPc X VEEINT 5, PEIPERTD~ 7 250
fadniz BV T—E &M hyaluronidase LI L 0,
(TR AR R E S NI FDIT L A DS
prometaphase II % % \»(Z metaphase [I D453 ZH% %
BLZk, S5 INLINTOEINZRERSS &
UFTHEF~DREERIIEBLINF D Z L 6 ICH~E
BIIEWEZRLARERER(EL, 2, 3, 4)13,
INLHMERTHICEMNTI LN EBbNS. WL,
HEUNE R DYIFIC 3 W TIIF ORI PE, 90 efl
faBick 7o o ExEmL, INEMEfEoEAsD
Wa A, EHICIZIEDRALIIIENREL L )
L5DTHIULE, —ENZEMAF T hyaluronidase L
L7222 BT, RADITITTT LRINFiE, 90
EORL L )9 Al E e IR L, 1ZEAE
LI NBbDEEZ LN 5,

Hyaluronidase LBEIZ & 2 90 F~DESEIZTONWT,

H-asefLBIZ X ) 3 3H L 72— 7 ZINEII D A 12D\ T

B2 34%2%5

Mahadevan et al??i2t F?DIVF & ET i28W T,
PRELE L7290+ % hyaluronidase RLEEIC L 1) #4L L
THEBEROZHE B SURERICIIHEL 5 LW
ZrEHRELL, 2URIFITBENTH ZH0EE
A RN TH Y, hyaluronidase L8 L 290 Fn=Z
FEREIFE T T2 & 329, LW E LERE ST 52320,
L L7Zhis, AFEERIZHE T hyaluronidase XLEE
X ((C+) + (C—)) DERIZHERALS L ORI~
DFRER(IAIRX, B 5, hyaluronidase SLBE % 177
o EUBIlFoZFNS R L, MbsXER
EDurolaZ E N (FE2, 3, 4), RERSEHT
128 T hyaluronidase 82 L 2 I0-FDZHERES
SURERE~NDHEBII LoD BbLS,

BAE, $REX L7z & F I % hyaluronidase JLEE L,
Z IS INFORGAEE # I Al DO BERRDFERE I X Y
HE L7724 (IKIC hyaluronidase test & MEFR) (3
4 < , hyaluronidase LB L& % 9) e D BERR D RE
BV E ZNSINFOREE & DMEBIIZ O W TIIAH
TH5H, b MIFITHEWT ) AERRER L RS
A8 515 % 613, hyaluronidase test (3, &
FDOIVF & ET 5V GIFT icB W TR 1L
12IFORBEZHET 5 LTENFRELS D
DEBbh s,

AHFFE O —EILIEH 63 4R S EAE BT R B Al
Bh& (No.63780061) 2k 2L DTH 5.
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Relationship beween the degree
of cumulus cell detachment
caused by treatment with
hyaluronidase and maturation
division, fertilization capability,
and ability for development of
preovulatory oocytes to
normal young in mice.

Naomi Nakagata

Central Laboratory for Medical Sciences:
Division of Pathology, School of Medicine,
Juntendo University, Tokyo 113 Japan.

Preovulatory oocytes were obtained 10 hr after
injection of HCG from the ovaries of C57BL/6]
superovulated mice. The oocytes were treated with
hyaluronidase after 2 hr incubation in vitro. After
treatment with hyaluronidase for about 2 min, the
oocytes were transferred through three changes of
the medium and were classified as either moderate-
ly detached (“+”) or completely detached (“—")
according to the degree of cumulus cell detachment.
These oocytes were inseminated iz vitro with
epididymal spermatozoa obtained from JCL: ICR
mature mice, and the oocytes developed to a 2-cell
from 29 hr after insemination were transferred to
recipient mice. The oocytes not used for insemina-
tion were examined for the stage of maturation
division. For oocytes classified as moderately
detached (“+7”), the proportion of oocytes with
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metaphase II at the time of insemination was only
14.49 (15/104), and the incidence of development of
oocytes to normal young was low. For oocytes
classified as completely detached (“—"), the propor-
tion of oocytes with metaphase II at the time of
insemination was significantly higher at 85.1% (80/

94) and the rate of development of oocytes to

AAGE2EE 34%2 %

normal young was higher then that of oocytes
classified “+”. The degree of cumulus cell detach-
ment caused by treatment with hyaluronidase
seems to represent a criterion of maturity of the

preovulatory oocytes in mice.
(Zf+ 198849 H 7 H)
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Study of Preserved Media Used
for Mouse Embryo
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77 R 2cell RIEH#IT & 0 R ZCHERIRICE LT, ZORGEHE BEHBICOWTRI L &
#F L7285 (3 Ham’s F-10, Whittingham’s Ts, R mBWW D 3FEHTH D, REHIFE AL
WEHIZAHT, W3 H, 7H, 10H, 20H, 30 HT, ®EIZ7H, 10 H, 30 H, 60 HD{RAELAR
& L7e #ERIS, BTERE LR T Blastocyst DR AR # g L TA % & Ham's F-10 T3 Whittingham’s
TR mBWW ICHANERIECRERTH - 2. IREFHE- TR, AEEREOEA20 A T3
IREFRED IV EDP L B RERTH -720%, 30 HTIIREFIFEEICER Y 2072 BEHIR
T3, Ham's F-10 2%, 60 HF TR LA YR RAERTH - 72,

Dbz &k, FREi~7 ZEEE#ETIE, H#i%12 Whittingham’s Ts, mBWW %% B i 70 R 458
ZRLTEY, REFETIZ 20 HE TIRABRES RV EB LIS Y, 2L EOBEOEA 36

RfEPEE Lt Bbi,

(Jpn. J. Fertil. Steril., 34(2), 331—335, 1989)

w E

b MESAZRE - BBEICB W T, ZOREICIIFEL
DERFHPEEL TS, ZOHTLINFRZREIND
EEFRFEIEDDOITRECEERZ L OLEESNS.
L L7ehs s, (RIMZEE - IRBHEATRICH - S
SEBBIIMRICLIVELY, ZORGEHELRE-
TWEDHFBRTH B, 72 TAHME, RKENLIEE
HRICEI L Thesk & 1) 3530 quality test & LTiThH
NT B2 R 2cell IREEFEDIZE N FORMGEHER
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F 1 REERAERK
Components Ham’'s Whitting-

(mM) F—10 ham's T6 "o W
NaCl 126.60 99.40 88.00
KCl1 3.82 1.42 4.78
MgS04-7TH20 6.2 — 1.19
MgCl,-6H20 — 0.47 —
KH2PQ: — = 1.19
NaH.PO,-12H-0 — 0.36 =
Na,HPO, 1.10 = =
NaHCO3 14.29 25.00 22.60
CaClz-2H20 0.30 1.78 =
Ca lactate = — 2.41
Na lactate = 24.90 21.60
Na pyruvate 0.99 0.47 0.25
Glucose 6.10 5.56 5.56
Penicilline 100U/ml 100U/m1 100U/ml

Streptomycin SOs 50pg/ml  50pg/ml 50pg/ml

0.001% 0.001% 0.001%
Phenol red (w /V)o b /V)” oty

ICRRVYR (£%BALOEM)P
PMS 51U KT
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Study of preserved media
used for mouse embryo

Akihiro Uchida, Kentaro Takahashi,
Kazuo Yoshino, Masuo Kusakari,
Hiroyuki Yamasaki and Manabu Kitao

Department of Obstetrics and Gynecology,
Shimane Medical University, Shimane 693, Japan

In procedures related to human in vitro fertiliza-
tion and embryo transfer, the culture media and
methods of preservation differ with the hospital.
We observed the culture media and the period of
preservation, as related to mouse embryo develop-
ment. The Ham’s F-10, Whittingham's T, and
mBWW culture media were compared with find-
ings in case of cold storage (4°C) and refrigeration
(—30°C). The preservation period was for 3, 7, 10, 20
and 30 days in case of cold storage and for 7, 10, 30
and 60 days refrigeration. The rates of blastocyst in
Ham'’s F-10 were significantly lower than those in
Whittingham’s Ty and mBWW. With the cold stor-
age, the same rates of blastocyst were seen with
preserved and non-preserved media, for up to 20
days. With refrigeration, the rates of blastocyst in
Whittingham'’s Ty and mBWW did not relate with
the preserved period.

Thus with Whittingham’s T; and mBWW media,
the rates of blastocyst were higher, and up to 20
days with cold storage was better than findings
with refrigeration, however, the latter was better
for long term effects.

(ZAF 11988 49 H 7 H)



THE EFFECTS OF ANTI-LH SERUM AND
SODIUM PENTOBARBITAL ON SUPEROVULATION IN RAT

Satosi KAGABU and Kouichi MAMBA

Department of Veterinary Anatomy, Faculty of Agriculture,
Yamaguchi University, Yamaguchi 753, Japan

Abstract: The effects of LH on follicular atresia and ovulation in superovulation were inves-
tigated. There are 2 patterns in LH secretion, pulstile secretion and ovulatory surge. When

remove the LH with anti-LH serum, there is no ovulatlion. However, treatment with sodium

pentobarbital, blockade the ovulatory surge, resulted large number of ova shed about 100 per rat.
The results of this study suggested that low levels of LH are needed for follicular development
and maturation even in PMSG-primed cycling rats.

(Jpn. J. Fertil. Steril., 34(2), 336—339, 1989)

Introduction

The method of superovulation was established
by Cole” who was able to induce the ovulation of
up to 55 ova with a single injection pregnant
mares’ serum. Several investigators have studied
the increase of the number of ova shed in super-
ovulation treated adult rats. But the average
number did not rise more than 50 ova per rat. It
has been previously reported by Kagabu? that the
number of ova shed increased about 100 ova using
sodium pentobarbital, and that sodium pentobar-
bital is effective to maintain the ability of antral
follicles to ovulated at least until the day of hCG
injection. In the report it has been suggested
sodium pentobarbital is effective by blockade the
lutenizing hormone (LH) surge in PMSG treated
rats.

The purpose of the present investigation was to
determined the effect of LH on ovulation by
blockade with anti-LH serum or sodium pentobar-
bital.

Materials and Methods

Animals;

Twelve weeks of age virgin female rats of the
Wistar-Imamichi strain were maintained under of
light schedule of 14h light and 10h dark (lights of
7:00AM). The midpoint of dark period is consid-
ered as “midnight, colony time” and all times are
reported in relation to that. Food and water were
supplied ad [libitum. Viginal smear were taken
daily before 9:00AM for at least 2 consective
cycles before any treatment was administered.
Only animals showing regular 4-day cycles were
used in the experiment.

Preparation and characterization of anti-LH
serum;

Anti ovine LH serum was prepared by immuniz-
ing the rabbit with ovine LH (NIAMDD-oLH-22)
emulsified in Freund’s complete adjuvant. The
binding capacity of the anti ovine LH serum with
rat LH was determined by using '*!I-labelled rat
LH (NIAMDD-Rat LH-I-5). Eighty percent of rat
LH (9ng) was bound to 200x1 of diluted anti-
serum (1:50). The percent binding of !3'I-labelled
rat LH with this anti-serum was reduced to 27.7%
and slightly reduced to 92.5% by 10ng of rat LH
(NIAMDD-Rat LH-I-5) and rat FSH (NIAMDD-
Rat FSH-I-5), respectively, when the final antiser-



PERTE4H1H

um dilution was 1:10000. Rat prolactin
(NIAMDD-Rat PRL-I-5) did not reduce the per-
cent binding of ''I-labelled rat LH with the
antiserum. The minimum amount of antiserum
required to block ovulation in cycling proestrus
animals were 0.2ml when injected i.v.¥

experiment 1.

9 :00AM 12:00AM 3:00PM 2:00PM

40iu PMSG anti-LH serum, 40iu hCG  observation
NRS, sodium pento-

barbital or saline.

experiment 2.

metestrus| diestrus | proestrus estrus

e B BE OB
t ! !

9 :00AM 12:00AM 3.00PM
40iu PMSG observation

anti-LH serum,
NRS, sodium pento-
barbital or saline

Experimental schedules;

experiment 1. Effect of anti-LH serum on the
number of ova shed in superovulation
adult rat

Rats were divided into 4 groups:

Group 1: Anti-LH serum treatment.

The rats were injected first, with 40iu PMSG
(Serotropin, Teizo) at 9:00AM on the day of
metestrus, second after 51h with 0.2ml anti-LH
serum. On the next day females were injected 40iu
hCG (Gonatropin, Teizo) i. m., and after 23h killed
and number of ova shed in oviduct were counted.
Group 2: Normal rabbit serum treatment.

Forfy iu PMSG-primed rats were injected 0.2ml
of normal rabbit serum (NRS) i. v. Rats which
were treated in the same manner as group 1.
Group 3: Pentobarbital treatmenmt.

PMSG-primed rats were injected 4mg/100gB.
W. of sodium pentobarbital (Nembutal, Abbot) i.
p. at 12:00AM on the day of proestrus, “critical
period” in the laboratory. Rats which were treat-
ed in the same manner as group 1.

S. KAGABU et al.
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Group 4: Controls.

PMSG-primed rats were given an i. p. injection
of 0.2ml saline instead of sodium pentobarbital at
12:00AM on the day of proestrus. They were given
an i. m. injection of 40iu hCG and killed after 23h.

experiment 2; Effect of anti-LH serum on the
number of non-atretic follicles expected
to ovulation and early atretic follicles.

Rats were divided 4 groups:

Group 1: Anti-LH serum treatment.

The rats were injected first, with 40iu PMSG at
9:00AM on the day of metestrus second, after 51h
with 0.2ml anti-LH serum. Animals were killed at
the time coresponding to hCG injection time in
experiment 1. Ovaries removed, fixed, embedded
in paraffin, serially sectioned at 15zm and stained
with Meyer’s haematoxylin and eosin. The largest
diameter of a follicle appearing in serial sections
and another one at right angles to it were mea-
sured by micrometer; the mean of the two values
was taken as the average diameter. The non-
atretic follicles =550um in diameter was mea-
sured from the basement membrane to the base-
ment membrane. Follicles, classified as non-
atretic and early atretic with reference to crite-
rion of Braw & Tsafriri¥, were recorded.

Group 2: Normal rabbit serum treatment.

PMSG-primed animals were injected 0.2ml of
NRS i. v. Rats were treated same procedures as
described above.

Group 3: Sodium pentobarbital treatment.

PMSG-primed females were injected 4mg/
100gB. W. of sodium pentobarbital i. p. at “critical
period”®. Rats were treated in the same manner
as group 1.

Group 4: Controls.

Rats which were treated in the same manner as
described avobe, exclusive of injection of 0.2ml
saline i. p. instead of sodium pentobarbital injec-
tion (Fig. 1).

Results

Ovulation

All the superovulation animals given anti-LH
serum did not ovulated. Rats, received NRS
instead of anti-LH serum, ovulation occurred in
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Table. 1 Effect of LH on the number of ova shed in

superovulation cycling rats eliminated sev-

eral manners.

Rats ovulating/ No. of ova
rats examined (Mean+SEM)

Treatment

PMSG 40 iu
+ Anti-LH serum 0.2 ml
+hCG 40 iu

0/5 ==

PMSG 40 iu
+ Normal rabbit serum 0.2 ml 5/5
+hCG 40 iu

25.1+7.6

PMSG 40 iu

+sodium pentobarbital 5/
4mg/100gB.W.

+hCG 40 iu

5 100.1£9.8

PMSG 40 iu
+saline 0.2 ml 5/5
+hCG 40 iu

PMSG were injected i.m. at 9:00 AM on the
day of metestrus and after 51h with 0.2 ml anti-
LH serum. Next day rats were injected 40 iu hCG
at 3:00 PM, and killed 23h after hCG injection.

23.51+6.9

Table. 2 Effect of LH on the number of follicles mor-
phometrically.

No. of follicles=5501m

Treatment (Mean*+SEM)

non-atretic early atretic

PMSG 40 iu

+Anti-LH serum 0.2 ml 16.5+6.6 81.1%+7.2

PMSG 40 iu

+Normal rabbit serum 22.7%+8.2 79.2%6.9

0.2 ml

PMSG 40 iu

+sodium pentobarbital 102.6+9.8 5.914.0

4mg/100gB. W.

PMSG 40 iu

+saline 0.2 ml 22.5x7.1 77.8%5.9

PMSG, anti-LH serum, sodium pentobarbital
and saline are administered by same manner as
footnote of Table 1. One group consists 5 rats.

EFFECTS OF ANTI-LH SERUM AND SODIUM PENTOBARBITAL HA@F£#E 34%2%

1009 of animals. In the rats injected with sodium
pentobarbital occurred ovulation about 100 ova
shed per rat. Saline-injected control rats had
ovulated 20.6ova per rat (Table 1).

Non-atretic and early atretic follicles

The effects of anti-LH serum on the number of
the non-atretic follicles is shown in Table 2. The
rats recieved anti-LH serum, NRS or saline con-
trol had the follicles less than the rats administer-
ed with sodium pentobarbital (P <0.05). In the rats
given anti-LH serum, NRS or saline, there were a
great number of early atretic follicles than the
rats injected sodium pentobarbital.

Discussion

In rats, follicles of over 550xm in diameter at
early estrus destine to ovulate®~®. Thus, it has
been considered that these follilcles =550.m are
Graffian follicles. On the other hand, the develop-
ment of greater than normal number of Graffian
follicles has been stimulated in cycling rat by the
administration of PMSG. In this way a single
injection of 40iu PMSG induced an acceleration of
the number of follicles of over 550um up to about
110 per animal 78h after administration. How-
ever, the injection of 40iu hCG to increase the
number of ovulations; resulted in a number of
ovulations that was much smaller than the num-
ber of large follicles?.

As mentioned earlier, LH leads a follicular
lutenization, which looks like atresia on large
follicles. While, the existence of LH ovulatory
surge in PMSG-primed rats as well as cycling rats
were confirmed'”. Therefore, this suggests the
possibility that large number of ovulation occur
to remove the LH with anti-LH serum. However,
there is no ovulation using anti-LH serum.
Schwartz & Ely'", Schwartz'? described that
pituitary hormones, probably both FSH and LH,
are needed continously at low levels through the
next stage all the way to maturity; in the even
temporary absence of low levels of LH, atresia
begin and responsitivity to gonadotrophins surge
is lost. In this present study, elimination of the LH
on proestrus by mean of an anti-LH serum,

prevented the follicular development and mor-
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phological sign, karyo pycnosis in granulosa cell,
of follicular atresia appeared on the day of estrus.

There are two patterns in LH secretion, one of
them are pulstile secretions and the other are
ovulatiory secretions. Clearly, sodium pentobar-
bital can block only ovulatiory release of LH'®. In
recent study'®, made certain of the truth of
matter that ovulatory surge are blocked by
sodium pentobarbital only administration at “crit-
ical period” by radioimmunoassay.

Therefore, treatment with sodium pentobar-
bital resulted large number of ova shed about 100
per rat. The number of ova shed increases to
amount 1009 of Graffian follicles expected to
ovulation. This study supports the suggestion of
Schwartz & Ely'?, Schwartz!? that lack of low
levels of LH, atresia begins. In conclusion, the
resultls of this study in conjunction with the
results of previous report strongly suggest that
low levels of LH are needed for follicular develop-
ment and maturation even in PMSG-primed
cycling rats.
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APPEARANCE OF UNFERTILIZED OVA CLEAVING
IN THE AMPULLA OF THE UTERINE
TUBE AFTER REPEATED OVULATION INDUCEMENT

Kiichi KANAYAMA, Tadashi SANKAI, Tuyoshi ENDO
and Yuzi SAKUMA
Department of Veterinary Physiology,

College of Agriculture and Veterinary Medicine,
Nihon University, Fujisawa, Kanagawa 252, Japan

Abstract: By repeating superovulation or induced ovulation on mice, cleavage occurred at a
high percentage in unfertilized ova in the ampulla of the uterine tube. In the present investigation,
we studied the relation between the frequency of treatment repetition and the incidence of cleaved
unfertilized ova.

The superovulation group received 5iu of PMSG—5iu of hCG, and the two induced ovulation
groups received either 5iu of hCG or 10iu of PMSG. The treatment was unrepeated or repeated
2 to 5 times at intervals of 5 days, and the ovulated ova in the ampulla of the uterine tube were
examined 24 hours after the hormone administration. In each of the three experimental groups,
the first treatment brought about cleaved unfertilized ova in the ampulla in 1.59 or less. With the
repetition of the treatment, the ovulatory responses reduced. On the other hand, the ratio of
cleaved ova to the total ovulated ova increaced in any of the experimental groups, especially at
the third treatment and thereafter. Morphologically, most of the unfertilized ova already cleaving
in the ampulla had developed further than the 8-cell stage, some looking like morulae. Their
cleavage was ununiform for the most part.

It has been found that unfertilized ova can begin cleaving as degeneration progresses with the
lapse of sufficient time. The present study demonstrated that, when superovulation or induced
ovulation was repeated on the same animal, the ova produced began to degenerate sooner than
normally ovulated ova.

(Jpn. J. Fertil. Steril., 34(2), 340~344, 1989)

ocasions, within the ovary or oviduct®=%.

Introduction

It is known that most of the ova obtained by
superovulation or induced ovulation are mor-
phologically normal, as confirmed by the embryo
trasfer’. However, there are reports on occa-
sional abnormalities in some of such ova?.

It has been demonstrated, on the other hand,
that spontaneously ovulated, unfertilized mam-

mal ova can begin cleaving, though on rare

Ishibashi® showed that ovulated and unfertilized
ova of the rat began to cleave as time lapsed. This
type of cleavage is regarded as a process of frag-
mentaiton of unfertilized ova®, though it may be
very rarely attributed to parthenogenesis?.

We had experienced that, when mice which
were not mated were repeatedly treated with
superovulation or induced ovulation, cleavage of
ova occurred in the oviduct at a high percentage.
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No normal fertilization could be expected of such
ova, which had already begun cleaving in the
ampulla of the uterine tube. In the present investi-
gation, we studied on mice the incidence and
morphology of the unfertilized but cleaved ova.

Materials and Methods

The animals used were nulliparous mice of ddY
strain aged 8 weeks at the start of the experi-
ments. They were kept under artificial illumina-
tion, i. e., lamps were lighted for 14 hours a day,
between 6:00 a. m. to 8:00 p. m., with free access to
feed and water.

The superovulation group was given, with no
regard to the animal’s estrous cycle, 5iu of PMSG
at 5:00 p. m. and then 5iu of hCG 48 hours later.
The two groups of induced ovulation received,
irrespective of their estrous cycle, either 5iu of
hCG or 10iu of PMCG. All these gonadotropins
were administered by means of subcutaneous
injection. Each of the three experimental groups
was subdivided into five subgroups receiving the
superovulation or ovulation inducement treat-
ment 1, 2, 3, 4, and 5 times. The intervals between
the treatments were 5 days throughout the experi-
ments, and each of the subgroups consisted of 10
animals.

Ovulation was confirmed by laparotomizing the
animals 24 hours after the hCG injection to the
superovulation group and 24 hours after the hCG
or PMSG injection to the induced ovulation
groups. The ova in the ampulla of the uterine tube
were microscopically counted to yield the number
of ovulated ova. They were also subjected to
morphological observation.

Results

Superovulation can be induced in the mouse by
injecting 5iu of PMSG and 5iu of hCG at an inter-
val of 48 hours. Table 1 shows the incidences of
ovulation and the unfertilized but cleaved ova
resulting from the repeated superovulation treat-
ment. Our present procedure for superovulation
yielded at the first trial approximately 3 times as
many ova as are obtained by physiological ovula-
tion. That is, 338 ova were obtained from the 10
animals, of which 5 were cleaved unfertilized ova.
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Tablel Cleavage rate of unfertilized ova in repeated
superovulation treatment with 5iu of PMSG
and 5iu of hCG

Treatment times
1 2 3 4 5

No. of mice examined 10 10 10 10 10
No. of mice ovulated 0 10 6 5 2
No. of ova examined 338 131 85 36 10
No. of ova cleaved 5 g & 12 5
% cleaved 15 6.9 9.4 33.3 500

When the superovulation treatment was
repeated, the ovulatory responses (ovulation
positivity and average number of ovulated ova)
were remarkably reduced. That is, the ovulation
positivity was kept at 100% up to the second
treatment; then it fell to 609 at the third, 509 at
the fourth, and 209 at the fifth treatment. With
the reduction in the ovulation positivity, the num-
ber of ova examined reduced, too; the second
treatment yielded 131, the third 85, the fourth 36,
and the fifth 10 ova. On the other hand, the ratio
of cleaved ova sharply increased; 6.99 at the
second, 9.4% at the third, 33.3% at the fourth, and
50% at the fifth treatment.

When ovulation is artificially induced, the num-
ber of the resulting ova is comparable to that
from spontaneous ovulation. The results of
repeated ovulation inducement are given in Table
2 (with hCG) and Table 3 (with PMSG). In these
two experimental groups, the ratio of cleaved
unfertilized ova was less than 19 at the first
treatment. As the treatment was repeated, how-
ever, the ratio rose remarkably. As seen on Fig. 1,
the increase in the incidence of abnormal cleaved

Table2 Cleavage rate of unfertilized ova in repeated
induced ovulation treatment with 5iu of hCG

Treatment times
1 2 3 4 5

‘No. of mice examined 10 10 10 10 10

No. of mice ovulated 10 10 7 5 4

No. of ova examined 113 121 61 43 20

No. of ova cleaved 1 7 9 9 8
% cleaved 0.9 5.8 14.8 20.9 40.0
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ova followed a similar pattern among the super-
ovulation group and the two induced ovulation
groups.

The incidence of abnormal cleaved ova at the
first treatment was very low in all the three
experimental groups. At the third treatment and
thereafter, however, the ratio rose rapidly in any
of the groups. Thus, as either superovulation or
induced ovulation was repeated, the number of
ovulated ova reduced and abnormal cleaved ova
increased.

Fig. 2 shows the unfertilized ova with abnormal
cleavage we obtained in the present experiments.
Morphologically, most of these ova were at a
more advanced stage than the 8-cell stage. No
morpohological difference was detected among
such abnormal ova from the three experimental
groups. The cleavage in the unfertilized ova was
usually found to be more uneven compared to the
normal cleavage.

Table 3 Cleavage rate of unfertilized ova in repeated
induced ovulation treatment with 10iu of
PMSG

Treatment times
1 2 3 1 5
No. of mice examined 10 10 10 10 10
No. of mice ovulated 10 10 10 5 2
No. of ova examined 124 129 115 27 10
No. of ova cleaved 0 6 10 15 6
% cleaved 0 4.7 87 556 60.0
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Discussion

No morphological abnormality is demonstrated
in the ova obtained by superovulation or induced
ovulation. Most of the ova resulting from such an
artificial treatment with hormones are considered
normal, as the results of incubation, chromosome

701
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Fig. 1 Cleavage rate of unfertilized ova in the am-
pulla of the uterine tube in mine. -— O — indi-
cates cleavage rate in repeated superovulation
treatment with 5iu of PMSG and 5iu of hCG;
— @ —, that in induced ovulation treatment
with 5iu of hCG; —A—, that in induced ovu-
lation treatment with 10iu of PMSG

Fig. 2 Unfertilized ovum cleaving in the ampulla of the uterine tube after repeated ovulation inducement in mouse
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test, as well as embyo trasfer and fetus develop-
ment indicate.

Sakuma and Ishijima? transferred superovulat-
ed ova of the rabbit to recipients and obtained
many normal young. Kasai et al.®. fertilized super-
ovulated ova of the mouse i vitro and confirmed
the development of those ova into fetuses. They
further showed the fertility of such offsprings.

There have been reports, on the other hand,
that a few abnormal ones are included among ova
obtained from rats, mice, rabbits, and sheep sub-
jected to superovulation or induced ovulation®!?.
Those abnormal ova are known to be mostly
gigantic or immature.

Ishibashi® further revealed that unfertilized
ova of the rat began to cleave in the oviduct as
time passed. He stated that, though all the unfer-
tilized ova had remained in the single-cell stage
up to 17 hours after the ovulation, many of them
showed cleavage in post-ovulatory 50 hours.
Charlton'” maintained that unfertilized ova of the
mouse became fragmenting ova with two or more
nuclei in the uterus or oviduct, until they were
decomposed and absorbed by phagocytes. Thus, it
has been fairly long estabshed knowledge that
ova obtained by induced ovulation include a few
abnormal ones and that unfertilized ova develop
cleavage in the oviduct.

In mice, superovulation with PMSG and hCG is
believed to cause ovulation 12-14 hours after the
administration of hCG'?. Qur observation of the
ova 24 hours after the hCG injection means, there-
fore, that we observed them 10-12 hours after the
ovulation. By this time they were in the ampulla
of the uterine tube where fertilization is to take
place. Degenerative cleavage was observed while
unfertilized ova were descending the oviduct®!?.
Our present study demonstrated that repeated
superovulation or ovulation inducement increased
cleavage of unfertilized ova in shorter time after
the ovulation. It was speculated that such cleav-
age of unfertilized ova, already existing when
they reached the umpulla of the uterine tube,
would prevent them from normal fertilization.

In the present study, the cleaved unfertilized
ova constituted 1.59 or less at the first treatment;
as the treatment was repeated, their ratio sharply
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increased. It was thus indicated that, when super-
ovulation or induced ovulation was repeated on
the same animal, the resulting ova began to
degenerate sooner than normally ovulated ones. It
might be possible that these ova had already
cleaved even at the time of ovulation. That is,
there must have been some ova which had already
in the process of retroplasia in ovarian follicles
and were ovulated by virtue of the hormone treat-
ment.

Most of the abnormal ova we observed were
more advanced than at the 8-cell stage. As
mentioned before, we observed them 10-12 hours
after the ovulation. If we studied them at an
earlier time, we could have found ova at an ear-
lier stage of cleavage as Ishibasi had observed®®.

It has been reported that, in embryo transfer
practiced on domestic animals, especially on
cows, repetition of superovulation on the same
donor results in an increasingly smaller number of
ovulated ova'®. In such cases, the recovery rate of
normal fertilized ova can also be affected, as the
results of the present study strongly suggested. If
an ovulation inductive agent is repeatedly given
to a woman with no ovulatory function and then
ovulation is induced, the produced ova may well
have no fertilizing ability.

It is our belief that repeated superovulation or
ovulation inducement at short intervals is one of
the factors for the development of unfertilized
ova with abnormal cleavage. Our concern is now
focused on the relationship between the hormone
treatment interval and the incidence of abnormal
ova. We hope to report on it in the near future.

Refernces

1) Sakuma, Y. and Ishijima, Y.: Studies on the
trasfer of superovulated ova in the rabbit. Bull.
Coll. Agr. & Vet. Med., Nihon Univ. 20: 53, 1965

2) Sekiya, Y. Study on the normality of ova
ovulated by induction with gonadtropin—with
special refernce to their ability for fertilization
and development—J. Nihon Univ. Med. Ass. 41:
707, 1982

3) Spalding, J. F., Berry, R. O. and Moffit, J. G.:
The maturation process of the ovum of swine
during normal and induced ovulations. J. Anim.
Sci. 14: 609, 1955

4) Austin, C. R.: Activation of eggs by hypother-



148 (344) UNFERTILIZED OVA CLEAVING IN AMPULLA OF UTERINE TUBE H A 4t25k 34%2 %

mia in rats and hamsters. J. Exp. Biol. 33: 338,

1956

Ishibashi, I.. Cytological observations on

cleavege of the unfertilized ovum of rat. Jpn. J.

Zootech. Sci. 32: 291, 1961

Ishibashi, I.: On cleavege of the unfertilized

ovum of rat. Jpn. J. Zootech. Sci. 30: 212, 1959

Smith, S. C.: Degenerative changes in the un-

fertilized uterine eggs of the opossum, with

remarks on the so-called parthenogenesis in

mammals. The American Journal of Anatomy,

3b; 81, 1825

Kasai, K., Sugimoto, M. and Toyoda, Y.

Normal progeny produced by parents derived

from mouse eggs fertilized in vitro. Jap. ]J.

Zootech. Sci., 50: 885, 1979

9) Austin, C. R. and Braden, W. H.: Anomalities
in rat, mouse, and rabbit eggs. Aust. J. Biol.
Sci. 7: 537, 1954

10) Awverill, R. L. W.: The production of living
sheep eggs. J. Agric. Sci. 50: 17, 1958

11) Charlton, H. H.: The fate of the unfertilized
egg in the white mouse. Biol. Bull. 33: 321, 1917

12) Edward, R. G. and Gates, A. H.: Timing of the
stages of the maturation division, ovulation,
fertilization and the first cleavage of eggs of
adult mice treated with gonadotrophins. J.
Endocrin. 18: 292, 1959

13) Jainudeen, M. R., Hefez, E. S. E., Gollnick, P.
D. and Moustafa, L. A.: Antigonadotropins in
the serum of cows following repeated therapeu-
tic pregnant mare serum injections. Am. J. Vet.
Res. 27: 669, 1966

5

—

6

~

7

~

8

r

HSEOREZ CHERXEAT
SEGEERTRIERFOHRICOVT

AR BN R DR e

EliE—, iE B, EE W
PEAR BIK

=7 2@ PR AL F 72 (3R PRI & I AE L
P2BAIS, REWINTTH 2120 200b 6 TIIERK
WATHERZEL TWAIF2ERICEDRL. 22
T, WPRINGERAI S L ORI o BCAE ] £k &
BESEURE R T RZHEINT O MBS & R
DWTHRET2INZ 72,

PMSG5iu-hCG5iu iz & % 8 HE 90 &% #2 & B BF,
hCG5in % 7212 PMSG10iu i & 3 40 R ER BT
WT, FNEFNOUIEZE 5 HERT 1 ~ 50 % TRE
L, RV E %514 24 Wi HICORE BN o HEINID
FizoWwTREL,

BRI ER X B & O 2 DD FE PRI AEREE S,
WL 1 [ HORFRIZ B W TIPSR N TorE|
BRERTRZRIVTOREEIZ 15 BT TH - 72,
F 72, BHEIERAE F 22 (AP 2 KET B
EHEINRE  (BEINBEME S B L U8RI ER) (3R L
72, —F, HEIIRF IS B o Bk 2 R TI T oEA
IMmL, WFhoRBREEICEWTH 3FEBLBENK
EEIZ BT asicHmL 72, JIEAEICEWT
FTTIZHERZEL T A REFHINFOREIZ, £<
DLDOHE L D £ DEIEREH L, morula Bk E
BLTW3bDLbo7, IN5DINTDEIERIZAY
ERENERLTWEID0KEHTH -7z,

REZRINFITBWT L HRIE, REFM»E8T 5 &
BAT « B WEIZBGT 522 LA LT W
%, [Al—EA I ABEINLE & 5 W (3PN R % )
BLTIT) &, 557800907 13 I HEIROR 1 1T e
NT, LR BIT - BHEBGT 5 2 L AARIFRIC
SaTmahis,

(ZA+ 1988 47 H 20 H)




<=7 ZWEARDENRB I AT T EDTA B X F BSA s

Effect of EDTA and BSA on Development
of Mouse Zygotes In Vitro
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AREERTIZ, ICR, C57BL/6N, B6C3F1 (C57BL/6N XC3H/He) 3 £ BALB/c &7 X % x4
12, 1B S5 IR E TOREBIZ, TFL U7 I CUEEET"F ) 74 (EDTA) BrUvrw
CMETNT 2 v (BSA) BMOEEH B0 E ) pEMD 2D, {REDR M IBHEINLE %,
FIRF MR 2/ L TH72 1 MRIRHIN B & or 2 MBIHAR 2 Fvs, BSA %3 L 72f&1E Whitten 553112
EDTA (100M) o &, BSA (2.4mg/ml) DA, 7213 EDTA+BSA ZHML, W|AEMOEE L ik L
7z,

ZOFER, AREBRICHH L2RHD 1 #ilaiigni3, EDTA & BSA ®FENTIIREIRIICIZ S R
B L% (ICR, C57BL/6N, BALB/c) 72, LT H b3 4 9.9% & K3 (B6C3F1) T# - 7275, EDTA »
Wi X 0 R~ D RHAEFH ICR B L U BALB/c T#1 50%, B6C3F1 T#J 80 %~ ixEI 7z,
L2 L, C57BL/6N Tidh F h&ZEI N L h 7. —F, BSADADFEMTIE, B6CIFL (76 %) #
LW TIZZEA E&EE N -72, EDTA & BSA ofih 27 L7234, ICR, B6C3F1 3 L1 BALB/
c T EDTA RO A L RIREL, HFTREINTEETH 7255, EDTA B L1¥ BSA ¥ TI3%
HERDE A - 72 C57TBL/6N (I HFDOTRMTHIH THI50 %izm b Lz, 7ok, 24iaAh s T
iZ, WFhoR#d EDTA 8 LU BSA OFMN & ERMR IS & RICHEBIE~RE L 72,

UEknZ 6, EDTA IS D=7 ZIRD in vitro 2-cell block DERICERT. > TwWwa 2 &,
FRRHICL ST ZONRREICBS ADWMETH L EHREI N,

(Jpn. J. Fertil. Steril.,34(2), 345—348,1989)
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Table 1. Effect of EDTA and BSA on development of mouse zygotes in vitro.
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% of embryo developed to 2-cell or blastocyst

ICR C57BL/6N B6C3F1 BALB/c
EDTA BSA
S 2-cell Blast. 2-cell Blast. 2-cell Blast. 2-cell Blast.
_ _ 77.8 0.0 67.1 0.0 80.7 9.9 90.0 0.0
(42/54)* ( 0/54) (57/85) (0/85) (146/181)  (18/181) (36/40) ( 0/40)
" _ 84.4 50.0 76.6 25.0 87.3 81.7 83.5 51.9
(76/90) (45/90) (95/124) (31/124) (62/71) (58/71) (106/127)  (66/127)
_ 81.4 2.5 69.5 9.7 94.8 76.2 96.7 23.3
(162/199) ( 5/199) (107/154) (15/154) (163/172) (131/172) (29/30) ( 7/30)
" 75.6 55,5 68.4 54 .4 85.2 81.8 79.4 67.6
(124/164)  (91/164) (39/57) (31/57) (75/88) (72/88) (27/34) (23/34)
* : No. of embryos developed/No. of zygotes cultured
Table 2. Effect of EDTA and BSA on development of mouse 2-cell embryos in vitro.
% of embryo developed to blastocyst
EDTA BSA ICR C57BL/6N B6C3F1
- = 84.8 (39/46)* 92.5 (62/67) 86.4 (51/59)
+ — 91.9 (91/99) 92.8 (64/69) 92.3 (24/26)
— + 89.5(102/114) 95.1 (39/41) 100.0 (24/24)
+ + 87.5(105/120) 97.0 (65/67) 100.0 (73/73)
% : No. of embryos developed/No. of embryos cultured
RFEAEICB £33 EDTA %%, HE28, 56
X 931, 1985
1) Whetten, W. K. and Biggers, J. D. : Complete 8) **Tﬁiﬁﬂ, /J"%%%_’_ ﬁm?ﬁ’ %*E&m . —‘7
development in vitro of the preimplantation 7 A ZRIROUIIEREO BT, WFLIDFTEE, 2
stages of the mouse in a simple chemical 43, 195?5
defined media. J. Reprod. Fert., 17: 399, 1968 9) Suzul.n, H and -T’oyoda Y.: Normal young
2) Kasai, K., Minato, Y. and Toyoda. Y.: Fertili- from in vitro fertilized mouse embryos devel-
zation and development in vitro of mouse eggs oped in a medium supplemented W]t_h_ EDTA
from inbred strain and Fl hybrids. Japan J. and trasferred to pseudopregnant recipients. J.
Animal Sci., 24: 19, 1978 Mamm. Ova. Res., 3: 78, 1986
3) Tunoda, Y., Wakasu, M. and Sugie, T.: Viabil- 10) ’%’ik{;g—’ EIRLAL, E*z‘%—‘ - BS Afinss
ity of blastocyst and morula culture from I cell iﬁ”“f’ 2 6'\_717 AMDIER B L UL, WL
stage and transfer to recipient in the mouse. JE}HE}T;.%E, 5 ;538’ 1388 . . .
Jpn. J. Zootech. Sci., 56: 417, 1985 ) fiﬁﬂi; miké_’ il ,N”(%,%: : %E
4) BHOA, AEEE | EERRGE L £ s Tk e S
(M 16) L:ck évﬁxﬁﬁfﬁﬁﬁ'%#‘%ﬂﬂﬂ)%ﬁjtlﬂlﬁ U’H‘:%&E; ) %éﬁmi«nn 32 .ﬁl ) 1986
HER, WILIIRFEE, 3 : 91, 1986 12) BATEAL © =7 2 IMIE s L BABURAE, 2tk
5) SRERE, IR ¥, EHEG, WAL A5 PFEE, 35020290, 1984
ZHEICHR T 2 EHRRE 7 AROE#RS L
RRREtC DT, WFLINRTEE, 4 [ 55, 1987 Effect of EDTA and BSA
6) Abramczuk, J., Solter, D. and Koprowski, H.:
The benefical effecto of EDTA on development e develoPment (')f miouse
of mouse one-cell embryos in chemically early embI'YOS m vitro
defined medium. Dev. Biol., 61: 378, 1977
7) B R, BH % EARECHERTEACTX
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Jun Kim and Tokutarou Takahashi

Department of Lavoratory Animal Sciences,
Yakult Central Institute for
Microbiological Research,

Tokyo, 186 Japan.

This study examined the effect of EDTA or BSA
on development of mouse early embryos in vitro
using the strain of ICR, C57BL/6N, B6C3F1
(C57BL/6N xC3H/He) and BALB/c.

Zygotes or 2-cell embryos were collected from
superovulated and mated female mice of each
strain.

One-cell Zygotes or 2-cell embryos were cultured
in modified Whitten’s medium supplemented with
EDTA (100 xM,), BSA (24 mg/ml) or EDTA
(100 M) plus BSA (2.4 mg/ml) at 37C in a CO,
incubator. The modified Whitten’s medium without
EDTA and BSA was used as a control.

Zygotes in the medium without EDTA and BSA
failed to develop to blastocyst, but 9.9 % of zygotes
of B6C3F1 developed into blastocyst. In the medium

HAME2EE 34425

supplemented with EDTA, the rate of development
of zygotes to the blastocyst was 50.0 % for ICR, 25.
0 9% for C57BL/6N, 81.7 % for B6C3F1, and 51.5 %
for BALB/c. The development of zyotes to the
blastocyst in the medium containing BSA was
lower (2.5~23.3 %) except 76.2 % of B6C3F1. In the
medium supplemented with EDTA and BSA, the
rate of development of zygotes to the blastocyst
was 55.5 % for ICR, 54.4 % for C57BL/6N, 81.8 %
for B6C3F1 and 67.6 % for BALB/c. Development
of C57BL/6N zygotes to the blastocyst was enhan-
ced in the medium supplemented with EDTA and
BSA than in the medium containing EDTA alone.
More than 84 9% of 2-cell embryos developed into
blastocysts in the medium supplemented with or
without EDTA and BSA.

The results suggest that the development of the
zygotes of ICR, C57BL/6N and BALB/c to the
blastocysts require EDTA, and further development
of C57BL/6N zygotes require BSA in addition to
EDTA.

(%ZA+: 198848 B 31 H)
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Auto-transplantation of Bisected
Embryos in the Sheep

REMROK B R R BR E D

i B % &
Yukio TSUNODA

Department of Reproduction, National Institute of Animal Industry,
Ibaraki 305, Japan.

AIAERCR T ~ 8 HHICPRFMIC L > CFEMERZ EML, HEKERKOIMTF 2RI 1 1E
DEDEFEREZHLTW2158 (44 %) Dy PiconWT, YR BRBERBR L1774 -7, EIR
SNTHDREERT — Y ZERBRECELERIETSH ), &5 26H 5 ISR T Ty
Wr 2 SrHER%, BEEMX L7 LR LEMIcOIliRz 1Mo 1ME2% 5 L5 ICHflFEa~BHRL .
ZTORR, 2EH—IMERTF %, SEAET 2 LI (MR, 47 %), ERAE, EEHEITT
NLEEMATHY, AL LEOBEIIBEI ALY -7,

(Jpn. J. Fertil. Steril., 34(2), 349—352, 1989)

w B

SEMUR(ER M ORI L L 20w, 1 EOWIK %
2MEICBED 5\ IIYIT L, Zh2n e 200k R
LTI TFZ2B/LI TR, 79X, ¥
¥, bvy, v, vehEnxL OWILEMWET
FREIC L > TETW Y, —IIE R e E I,
F—BRIEHEZE b OMEEEEHTE 5, BELR
EHMCFIATE S, BHEOBEBREBME L2 &
WZELE 7)) —~—F 2 (MEXFTEICLLRSR) %
BHiIET& 2, 29MRN—FOMEEaEEREST 2
CEIRINEYDROMR THTE 3, HERERK
MEHHT S LIk > TERDORL 2[F—&EH
Bz OB EERTE 2L D2 DEA»LE
FESTFIZBWTIIEENGE -, 20728, 1979 4£9L)
KZLDRBHEVFEBINTETEY, HETIL
T BWTIRERNZEME LTHBETEsET
2% > TETW Y, ZOEMICIZ, BNRERE
AT 5 I I 2 BRPINFRLE, Kot
W, CIMFRDIRIEZ: & IR~ DB 7 ¥ D —
HEOBMBEENE, LA LAHS, BRERIL:

BRI RE L NSWRE T ICH 5728, —EDOH
MZIEE LTHRT 2283 TE AW, —F, §
EERERE DR & 1T 3 BIRE ISR DY) W
MZICHLTEFROHMZ (35 2354, IR%EREK
L7zeRl—nttintic L B (BRBH) Tx52
L FEN 5, Willadsen and Godke®l3, Zhifg
6 ~8 HEICHRE L2t PIR2 YT 2 5rBiEfg, 4t
IR FERE L T — I F D MEHICRTh L Ty B2,
ZNLSMT IR B RBHICET 2HME 1345
NZen, RER, RIKSY0OHE2E8RT22 L%
H Az 3 L 72,

WhE LUFE

BRI (3 LG RE D 2 ) LB L k) F—
NEEX Y7 + — 7 FEOMERERAMEE 34 FHTH D, W»
TN 1~ 2EHREFMICL 28NS 2 1IBHE
T-o72bnTHha, EERIZ, 1984410 H 13 H~12
HT7THBLW19854 11 H12H~198641H7H
DENZTNEFEZHFICER L7,

BERMEIZHEE O CHBREOEEZREL, B
RWOALNI2D DI RET 25, 5\ Ii2HEE



154 (350)

O 7 ~10HBIZZRRY 7574~ Fra bmg %
2 BRI AES L TRBEFR L COBER L.
BRI, HEHFATALM (2HM) 18 2EYT
o, RRAEAZ0BELT7~8HHEICKEZMN
WL 7=, RO, ERY 2S5 —NICE 22 8REET
TTIESHETFMICL > TERL, EADOEEEE
BRIINEB LIV TEE2EMSEL, 20T, F8
BOFEE A L) 5ml DR ERIBENERL L HIC
IERANA->TW - ) EIFEAL, HERICEAL
2R ZF L (MR 2.3mm) FaE L THEEREE
SHREREICEL L 72, EFRTEIZIE D ICRRITL, B
LRI OIIFH LR AL LA EoREERaH 5 (3
I IR A A3 T2 AE L 7235 A 0 A RO EINT 2 & R )
WiR OB % £ L7, Kaglalz, ~f27av="7
L—% —I2k ) DT REMY T R TEWT & RE
Lo bgiricfit Lz, BoYlfig, 77 Xétd 5
WIIBUNEB A (7 = —8) 2w TN
mEEy A o It B XD EEICT WX, 2),

M1 ARCH 8 HHICHRIL 22 by VIR IR, Y
Hilo
M2 [X1D0kE 7T ZEHTUME LD 2 5B,

Az L2 AI3d 50 LHRER LN T v
BEIREAYMR LA LS. &8, BWFOKRE,
ROGINE, PIMEDBEHFE~NDFAL ERD~ A 7
ov=71—% 3 VIR(EIZEREOICE> TERB L.
YIWTRIE, LR O fE AR L 2205, BRIP
OB E TICE LRI LRELINT H - 72,
T/, B, BRo~>=71Lv— a3 BIUBHLY
D—ENEIEIZIZ, 20 BATELE Y PIHLTFEZEML
72PBI#@&"%HW\7z,

wm 2

8 1RITRT &9 ICHE 34 BEE A L 7ok s L
FEDINF AR S Nz iF 2586 (T4 %) TH Y,
FEODI0ETIZRSERINTE L -7z (450) 1,
HDHVEEEKL Y DL CEOITF LIS Lk
Ptz (58H), Wb 255N 5 B LELULEDIER
R A& 4172 15 58 (44 %) % YIHTIR > B KA

Ly YU 2 sk o B KB

ARk 34%2%

EXICHW2, YIICHWRRORER T —VI3, It
&0 (618 X UBMEER (9 TH-o72.
YIWFICHWRBER 2 VWEROEBTRA T —VDE N
bbb, BRIGRT LI ICEFTIZLA LA
B K BIFICUM T 5 EHTE,

23S, YINK 2 DBER O A K BHERE EZ R L7,
AL 15N b, ETEa LD 7HHAET
%)THY, &Y D EHTITMRAIL L -7z,
EFEMMELZTHED I B, RFE2FMHRLAZDIT2
FHOATH Y, Y SHENETIIWTNLHEFTH
St BONREFOREIF29~43kg L wThd
EXICRBELTEY, AELLEORFEILCEES
Nhrote, 72, (FEREEIG 141~148 BTH Y,
BEORHYNTH - 72,

£ K

—IMERF e @S, HREERLVES 28
5L CRBBHIMLEZ B L L ) 280K
FRELL, CIMFTR, BNCHE L/CRINMERNICHMT 5
Lo TERBINTWS, DL LHET,
SRFTCe2A, 2IE, ¥¥, BYP, T, 7
<7 ¥ 2L DEE T —INERFOERICHRII L T
Wa, TYITBWTIE, BRRIEEERET S
ENTHRZERELILEFE 1 OHWNICHABING
TREIBH MO I D AL, EFHEN
mE 2 HMTERLEN TV SY, —7F, Willadsen
and Godke® |3, hVE ULER S 37 I ASRARLHE
FRILL 72K 2 4017 2 v L, IRAERELL 72 Al—D
My DIcHEE (BERBHE) $528128-T, &
bOTEWITIER (16/18, 89 %) 7 & RIC—IIHER
FARER (8/18, 44 %) 2B T5, RERICBIT
BIEIRE (7/15, 47 %) B L U —IMERFAEmE = (2/
15, 13%) iz Willadsen and Godke® D #HIZ < &
RTENDLDTH-72%, YIRS ARKERIC L 5
—IMERFER BRI L, BROBRBHT
3, HEFRE A ENRERENICHERMT A L
5, ROBMIEFZE T2 FE~ORRE b8
ERICHRIET B IEFHTEZ TEARI DU THLE
HHYD, CNHLDOERFHDEWHIHREES LU—
IR FIERRICRKM L2 D EFE L LD,

7 L ROYIETIZIE, HRORIDE S S A R AT
P I ATEME ORI A b, RIHRER ~ 91
RANRAD R DS — R IV ST W B9, RORE R
F—yhER i O TR ML, #z Dl
DRKEIHPNEIL LB LS, SVRERT—Y
DHEA IR 2 H V2GRN IEE 2 5 1T Sl
DENIADHFAXHI D7 e B 2 EHF LT N5,




FRtE4 A1 H A H (351) 155
Table. 1 Results of embryo recovery from naturally ovulated and mated sheep
Sheep No. Day of No. of No. of eggs  No. of normal Stage of
pregnancy ovulations recovered embryos embryos used
recovered for bisection
84 i 3 2 2 =
69 T 2 2 0 =
61 7 2 2 1. hatched blastocyst
76 i 2 2 0 =
73 T 2 2 0 =
79 7 1 I 0 =
69 i 3 3 0 =
61 i 4 4 0 -
76 7 . 0 — =
74 7 1 1 1 blastocyst
75 i 1 il 1 blastocyst
65 i 3 3 3 hatched blastocyst
62 i 3 3 0 =
86 7 1 1 0 -
82 7 2 2 1 blastocyst
85 7 2 2 2 blastocyst
70 8 3 3 3 blastocyst
84 7 2 2 1 hatched blastocyst
88 T 1 1 1 hatched blastocyst
73 7 1 0 — =
50 7 1 0 = =
70 7 4 4 0 =
82 7 3 1 1 =
83 7 2 1 1 =
66 7 1 1 1 hatched blastocyst
85 8 2 1 1 -
80 7 1 1 0 -
54 7 2 2 1 blastocyst
86 8 2 2 1 hatched blastocyst
109 8 3 3 0 =
87 7 il 1 1 hatched blastocyst
64 7 2 2 1 hatched blastocyst
108 8 3 3 2 hatched blastocyst
67 8 3 0 — =

ARERICBWTIL, REHART7 ~ 8 HEICERIL 2K
Blaz HO5Ae L IRBEBRE Hu28a L Tl
THRFRICKED A b h - 7255(3/6, 50 % B L O
4/9, 44 %), 9 H BLUBEDBEH IR %2 v uig 2
LICHELGmET AL LIEREINS,

WRICATR 2 ERT 51247 ) 0 1 TH - 221
REZR FH, BEREE) LovricEE—HK (K
SIREERRY) ICRHT 5. £/, ARE K
BTHW 72 LGB R AR L IE#HORE LT

5.
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Table. 2 Detailed results following auto-transplanta-
tion of pair of bisected sheep embryos

Sheep Pregnancy Duration of No. of Body

No. pregnancy young weight of
(days) born  young(kg)
61 No = — =
74 Yes 148 2 2 3.1,3.4
75 No = — =
65 Yes 144 1 % 4.0
82 Yes 143 1q 2.9
85 No = — —
70 Yes 141 1 & 3.6
84 No - — =
88 Yes 148 1% 4.3
66 No = — =
54 No — - -
86 No = — =
87 Yes 148 l1a 3.5
64 Yes 146 2 & 31,34
108 No = — —
X ik

1) fmHEsE  HILEHIN o~ 7a2=71L -
3 ¥, FRC—IERF R IO W T, ERFH,
24 1109, 1984

2) Yang, X. and Foote, R. H.: Production of iden-
tical twin rabbits by micromanipulation of
embryos. Biol. Reprod. 37: 1007, 1987

3) Willadsen, S. M.: A method for culture of
micromanipulated sheep embryos and its use to
produce monozygotic twins. Nature, 277: 298,
1979

4) Leibo, S. P. and Rall, W. F.: Increase in produc-
tion of pregnancies by bisection of bovine em-
bryos. Theriogenology, 27: 245, 1987

5) Willadsen, S. M. and Godke, R. A.: A simple

procedure for the production of identical sheep
twins. Vet. Rec., 114: 240, 1984
6) Tsunoda, Y. Tokunaga, T., Sugie, T. and
Katsumata, M.: Production of monozygotic
twins following the transfer of bisected em-
bryos in the goat. Theriogenology, 24: 337, 1985
Whittingham, D. G.: Survival of mouse em-
bryos after freezing and thawing. Nature, 233:
125, 1971
Terrill, C. E.: Reproductive cycles-sheep. In:
Reproduction in Farm Animals, Third edition
(ed. Hafez, E. S. E.): p 265, Lea & Febiger, 1974
Baker, R. D. and Shea, B. F.. Commercial
splitting of bovine embryos. Theriogenology,
23: 3, 1985
10) Chesne, p., Colas, G., Cognie, Y., Guerin, Y.
and Sevellec, C.: Lamb production using super-
ovulation, embryo bisection and transfer. Ther-
iogenology, 27: 751, 1987
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Auto-transplantation of
bisected embryos in the sheep

Yukio Tsunoda

Department of Reproduction,
National Institute of Animal Industry,
Ibaraki 305, Japan.

Embryos at the blastocyst and hatched blastocyst
stage were recovered on day 7 or 8 from naturally
ovulated and mated sheep. When the all ovulated
eggs were collected and at least more than one
normally developing embryos were recovered, one
embryo was bisected into halves with a glass needle
or metal blade and then retransferred to the
embryo donor. Seven of 15 sheep went to term. Two
of them produced monozygotic twins and the

remaining 5 produced singles.
(%ZfF 1988 48 A 20 H)
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AGING CHANGES OF MICE IN THE
SIZE OF OOCYTES, NUCLEI AND NUCLEOLI

Akira NARITA and Kazuo ISHIDA

Graduate School of Science and Technology,
Niigata University, Niigata 950-21, Japan

Abstract: The size of oocytes, nuclei and nucleoli showed following changes with the aging of
mice. The oocytes stocked in primordial follicles were significantly smaller in size, while growing
ones in such follicles were larger; those in secondary follicles smaller, and those in antral follicles
larger, compared to those of younger animals. The same tendency was seen in nuclei and nucleoli.
The nuclei of stocked oocytes in primordial follicles tended to be smaller in size, those of growing
ones in such follicles were significantly larger, those in secondary follicles smaller, and those in
antral follicles larger. Oocytes generally contained one nucleolus but occasionally two. Compared
with younger mice, mature and senescent ones had significantly smaller number of oocytes in
secondary and antral follicles that had two nucleoli. As for the size of nucleoli, the diameters of
such in the oocytes in primordial follicles could not be measured because of their markedly small
sizes. In secondary follicles the nucleoli in the oocytes were significantly smaller in size with age
of mice, but those in antral follicles larger. Thus, the sizes of nuclei and nucleoli fluctuated

parallel with that of oocytes.

(Jpn. J. Fertil. Steril., 34(2), 353—360, 1989)

Introduction

Increase or decrease of cell volume has been
mentioned as one of aging phenomena of the cell.
The volume of cells participating directly in the
maintenance of life, such as nerve cells, hepatic
cells, urinary tubule cells, pancreatic acinar cells
and endocrine gland cells increases with age,
whereas the volume of those that do not partici-
pate in the maintenance of life, such as uterine
gland cells and epithelial cells of oviducts
decreases?.

Aging fluctuation in the sizes of nuclei and
nucleoli has also been studied: the size of nuclei
becomes smaller in uterine gland cells and epi-
thelial, cells of oviducts, while nuclei in hepatic
cells tend to be larger and some cells come to
have two nuclei?, and the size of nucleoli becomes

smaller in nerve cells?. Studies on aging of eggs,
however, have not been done, that deal with the
fluctuation in sizes of cells, nuclei and nucleoli.
The present investigation deals with the com-
parison in the sizes of oocytes, nuclei and nucleoli
among infant, young, mature and senescent mice.

Materials and Methods

Forty-eight female mice of the ICR strain were
kept and fed normally in a chamber (Koitotron,
EA-8HW) at 24°C and lit 14 hours a day, 4 a. m.
through 6 p. m. Some animals were killed at 2
days of age (infant), some others 20 days (young),
60-90 days (mature) and 360-390 days (senescent).
One of the ovaries of each mouse was immediate-
ly taken, fixed in Rossman fluid, embedded in
paraffin, serially sectioned at a thickness of 7 um,
and stained by the periodic acid-Schiff method®.
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The sizes of oocytes, nuclei and nucleoli were
measured by application of the method for
erythrocytes;* the size was indicated by the value
obtained when the long and short diameters were
added and then the answers were divided by two.
A statistical analysis was performed using a x*
test.

Results

1. The size of oocytes

The numbers of stocked oocytes of different
sizes in primordial follicles composed of one layer
of flattened granulosa cells (Fig. 1, arrow) are
shown in Table 1, and percentages of oocytes in
different sizes in such follicles are given in Fig. 2.
In mice of every age, the curves obtained from the
percentages of oocytes in different sizes roughly
showed normal distributions: in 2 day-old animals,
the oocytes of 14 xm in diameter were the most in

number; in 20 day-old ones, those of 12 xm; in
60-90 day-olds, those of 12 xm; and in 360-390
day-olds, those of 10 um. There were statistically
significant differences among the age groups of
the animals (P<0.001). Thus, the size of oocytes
tended to become smaller with age.

Fig. 1 X 1,000 Fig. 4

AGING CHANGES OF MOUSE OOCYTES

HAMESEE 34%2%

Table. 1 The number of different sized stocked
oocytes in primordial follicles

Days after birth

Sizes(um)
2 20 60-90 360-390
0 0 0 16
8 0 0 6 35
0 2 22 32
10 1 28 49 55
11 10 94 61 33
12 48 138 84 20
13 71 85 55 7
14 74 32 30 8
15 71 25 12 0
16 34 6 1 0
13 20 1 1 0
18 10 0 0 0
Total
339 411 321 201
numbers

The numbers and percentages of growing
oocytes of different sizes in primordial follicles
composed of one layer of cuboidal granulosa cells
(Fig. 1, arrowhead) are shown in Table 2 and Fig.
3. In mice of every age, the oocytes indicating

X400 Fig. 6 X250

Explanation of Figures
All microphotographs show mouse oocytes in follicles at various stages. Nuclei are indicated by N, and nucleoli

NO. Periodic acid-Schiff method.

Fig. 1 Stocked (arrow) and growing (arrowhead) oocytes in primordial follicles taken from a 380 day-old mouse.
Fig. 4 An oocyte in a secondary follicle from a 70 day-old mouse.
Fig. 6 An oocyte in an antral follicle from a 390 day-old mouse.
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Fig. 2 Percentages of different sized stocked oocytes
in primordial follicles —— 2 days of age, ------
20 days, "t 60-90 days, ——360-390 days.

Table 2 The number of different sized growing
oocytes in primordial follicles

Days after birth

Sizes(um)

20 6090  360-390

10-19 3774 9483 2433
20-29 161 757 974
30-39 27 39 70
40-49 6 0 1
Total 3968 10279 3478

numbers

%

100

80 |

60 |

a0t

20k

10-19  20-29 30-39 40-49 pm

Fig. 3 Percentages of different sized growing oocytes
in primordial follicles —— 20 days of age, ==
60-90 days, -+ 360-390 days.

10-19 gm in diameter were the most in number,
and the older the animals were, the larger the
oocytes tended to be. There were statistically

A. NARITA et al.
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Table 3 The number of different sized oocytes in
secondary follicles

Days after birth

Sizes(um)
20 60-90 360-390
10-19 27 46 13
20-29 203 410 178
30-39 385 506 193
40-49 493 439 140
50-59 329 241 114
60-69 77 60 22
70-79 2 5 2
Totl 1516 1707 692
numbers

%

50¢

a0}

30}

20}

10}

0

Fig. 5 Percentages of different sized oocytes in sec-
ondary follicles — 20 days of age, ------ 60-
90 days, - 360-390 days.

significant differences among the age groups of

the animals (P<0.001).

The numbers and percentages of different sized
oocytes in secondary follicles (Fig. 4) are given in
Table 3 and Fig. 5. The curves obtained from the
percentages of different sized oocytes roughly
showed normal distributions as well as those of
stocked oocytes in primordial follicles did: in 20
day-old animals, oocytes of 40-49 um in diameter
were the most in number; in 60-90 day-and 360-390
day-old animals, those of 30-39 pm. There were
statistically significant differences among the age
groups of the animals (P<0.001). Thus, the
oocytes of senescent animals were smaller than
those of younger ones.

The numbers and percentages of different sized
oocytes in antral follicles (Fig. 6) are shown in
Table 4 and Fig. 7. The curves from the percent-
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Table 4 The number of different sized oocytes in
antral follicles

AGING CHANGES OF MOUSE OOCYTES
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Table 5 The number of different sized nuclei in
stocked oocytes in primordial follicles

Days after birth

Days after birth

Sizes(xm) Sizes(um)
20 60-90 360-390 2 20 60-90 360-390
20-29 10 18 2 5 3 5 6 8
30-39 45 75 15 6 19 20 37 39
40-49 152 233 45 T 38 61 68 65
50-59 174 352 108 8 51 92 78 73
60-69 48 211 93 9 66 47 34 26
70-79 1 30 32 10 70 16 17 6
80-89 0 0 1 11 34 10 0
Total 12 20 0
numbers — oA 208 13 2 0 0 0
Total 303 252 240 217
numbers
%
50 -
. 50
40t
30 - 4[] [
ar 30 c’.-"/"yﬂﬁ"-.
10+ 20|
07019 20-29 30-39 40-49 50-59 60-69 70-79 80-90um ol
Fig. 7 Percentages of different sized oocytes in antral
follicles —— 20 days of age, ----- 60-90 days, 0
...... 360-390 days. 5 6 7 8 9 10 11 12 13 pm
Fig. 8 Percentages of different sized nuclei in stocked
ages of different sized oocytes roughly showed oocytes in primordial follicles —— 2 days of
N e Bty . age, =re=ss 20 days, <= 60-90 days, ——- 360-390
normal distributions. In animals of every age, the e

oocytes of 50-59 gm in diameter were the most in
number. The older the animals were, the larger
the oocytes became. There were statistically sig-
nificant differences among the age groups of the
animals (P<0.001).
2. The size of nuclei

The numbers and percentages of different sized
nuclei of stocked oocytes in primordial follicles
(Fig. 1) are given in Table 5 and Fig. 8. In animals
of every age, the curves indicating the percent-
ages of different sized nuclei roughly showed
normal distributions. In 2 day-old animals, the
nuclei of 10 gm in diameter were the most in
number; while in 20 day-, 60-90 day- and 360-390
day-old animals, those of 8 xm. Statistically sig-

nificant differences were found between 2 day-old
animals and 20 day-, 60-90 day-or 360-390 day-old
ones (P<0.01), between 20 day- and 60-90 day-old
animals (P<0.001), and between 20 day- and 360-
390 day-old animals (P<0.001), while no differ-
ence was found between 60-90 day-and 360-390
day-old animals.

The numbers and percentages of different sized
nuclei of growing oocytes in primordial follicles
(Fig. 1) are shown in Table 6 and Fig. 9. In ani-
mals of every age, the nuclei of 10 #m in diameter
were the most in number. The older the animals
were, the larger the nuclei were. There were
significant differences among the age groups of
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Table 6 The number of different sized nuclei in
growing oocytes in primordial follicles

A. NARITA et al.
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Table 7 The number of different sized nuclei in
oocytes in secondary follicles

Days after birth

Days after birth

Aizeslum? 20 60-90  360-390 - 20  60-90  360-390
8 56 11 12 5 1 0 0
9 84 88 43 6 2 0 2
10 113 149 137 7 4 2 0
11 57 114 128 8 7 6 4
12 43 59 95 9 19 7 i
13 21 24 86 e A 52 55
14 0 0 29 11 66 112 67
15 0 0 17 12 76 211 64
13 105 181 78
L. 8 374 445 547 14 8 122 38
15 164 181 44
16 139 119 32
% 17 144 113 40
wr 18 146 98 38
w0l 19 81 47 26
. 20 111 67 25
30+ ~N 21 47 24 17
22 36 22 18
L 23 16 13 4
il 24 2 7 1
25, 5 3 1
0 26 2 2 0
8 9 10 11 12 13 14 15 pm 97 1 0 0
Fig. 9 Percentages of different sized nuclei in grow- 28 1 0 1
;“fga‘;‘:y__tff_‘25_’;?5;3;? -f-?ll?l,faﬁgo dajg i Total numbers 1280 1390 572
the animals (P<0.001). %
The numbers and percentages of different sized %
nuclei of oocytes in secondary follicles (Fig. 4) are 16
given in Table 7 and Fig. 10. The nuclei of 15 um
in diameter were the most in number in 20 day-old 12
animals, those of 12 xm in 60-90 day-old ones, and
those of 13 gm in 360-390 day-old ones. Thus the 8
nuclei in the oocytes of older animals were smal- 4
ler than those of younger ones. Significant differ- i
ences were found among the age groups of the 0 - Doy,

animals (P<0.001).

The numbers and percentages of different sized
nuclei of oocytes in antral follicles (Fig. 6) are
shown in Table 8 and Fig. 11. The nuclei of 18 xm
in diameter were the most in number in 20 day-old
animals, while those of 20 gm in 60-90 day- and
360-390 day-old animals. The older the animals

5678 9101112131415161718192021222324252627 28 pem

Fig. 10 Percentages of different sized nuclei in oo-
cytes in secondary follicles —— 20 days of
age, == 60-90 days, -+ 360-390 days.

were, the larger the nuclei were. There were
significant differences among the age groups of
the animals (P<0.001).
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Table 8 The number of different sized nuclei in
oocytes in antral follicles

AGING CHANGES OF MOUSE OOCYTES

HAERE 3482%

Table 9 The number (%) of nucleoli in oocytes in
secondary follicles

Sizes(um) Days after birth Eu%lgéli in Days after birth
20 60-90 360-390 an oocyte 20 60-90 360-390
6 1l 0 0 1 463( 92.4) 606( 95.9) 245( 97.2)
7 0 0 0 2 38 7.4)  26( 4.1) 7( 2.8)
S g g (0) ngrggilrs 501(100.0) 632(100.0) 252(100.0)
10 4 0 0
1; g 13 (2] Table 10 The numb.er (%) of nucleoli in oocytes in
B 15 - . antral follicles -
14 17 18 0 yu%lgéli i Days after birth
15 34 57 3 an oocyte 20 60-90 360-390
16 38 1 3 1 228(92.7) 533( 95.0) 194( 97.5)
17 54 66 4 2 18( 7.3)  28( 5.0) 5( 2.5)
18 57 113 17 Total
19 4 66 17 S 246(100.0)  561(100.0)  199(100.0)
20 49 129 58
21 27 90 34 oocytes in primordial follicles could not be mea-
22 15 60 37 sured because of their markedly small sizes. The
;i 11 ig lg numbers and percentages of oocytes containing
95 1 14 12 one or two nucleoli in secondary and antral folli-
2% 0 1 5 cles (Figs. 4 and 6) are given in Tables 9 and 10.
97 0 9 9 The number of oocytes in secondary follicles that
28 0 1 3 contained two nucleoli tended to decrease with
29 1 1 1 age of animals. Statistically significant differ-
30 0 0 1 ences were found between 20 day- and 60-90 day-
T otal murbers 369 763 230 old animals (P<0.05), and between 20 day- and
360-390 day-old animals (P<0.01), while no differ-
% ence was found between 60-90 day- and 360-390
- day-old animals. Oocytes in antral follicles that
24 contained two nucleoli also tended to decrease
with age. A significant difference was found
18 b between 20 day-and 360-390 day-old animals (P <
0.05), while no difference was found between 20
I day- and 60-90 day-old animals, and between 60-90
6 day- and 360-390 day-old ones.

i P M

6789 1011121314151617 181920212223242526 27 2829 30 7am
Fig. 11 Percentages of different sized nuclei in oo-

cytes in antral follicles —— 20 days of age,
----- 60-90 days, ------ 360-390 days.

3. The number of nucleoli
Oocytes generally contained one nucleolus but
occasionally two. The diameters of the nucleoli of

4. The size of nucleoli

The numbers and percentages of different sized
nucleoli (Fig. 4) of oocytes in secondary follicles
are given in Table 11 and Fig. 12. The nucleoli of
6 um in diameter were the most in number in 20
day-old animals, while those of 3 xm in 60-90 day-
and 360-390 day-old ones. There were significant
differences among the age groups of the animals
(P<0.001), and the nucleoli of senescent animals
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Table 11 The number of different sized nucleoli in
oocytes in secondary follicles

A. NARITA et al.

(359) 163

Table 12 The number of different sized nucleoli in
oocytes in antral follicles

Days after birth

Days after birth

Si Sizes(um)

fees{mn) 20 60-90 360-390 R 20 60-90 360-390
2 0 24 35 2 4 0
3 18 167 61 3 3 16 0
4 31 136 39 4 16 29 2
5 75 131 38 5 28 59 11
6 187 96 15 6 97 158 59
7 173 71 29 7 90 263 101
8 14 8 8 31 24
9 3 0 0 9 3 1 2

Twtal 501 632 952 Total 246 561 199

numbers numbers

% %

50 60 [

40+ 48 1

30 36

201 24 +

10 121

0 0 g :
2 3 4 5 6 7 8 9 pm 2 3 4 5 6 7 8 9 wpm

Fig. 12 Percentages of different sized nucleoli in oo-
cytes in secondary follicles —— 20 days of
age, 60-90 days, -+ 360-390 days.

were smaller than those of younger ones.

The numbers and percentages of different sized
nucleoli (Fig. 6) of oocytes in antral follicles are
given in Table 12 and Fig. 13. The nucleoli of 6
pm were the most in number in 20 day-old ani-
mals, while those of 7 um in 60-90 day- and 360-
390 day-old ones. There were significant differ-
ences between 20 day- and 60-90 day-old animals
(P<0.01), between 20 day- and 360-390 day-old
ones (P<0.001), and between 60-90 day- and 360-
390 day-old ones (P<0.001). Thus, nucleoli of
senescent animals were larger than those of
younger ones.

Discussion

It was clarified from the present investigation
that stocked oocytes in primordial follicles

Fig. 13 Percentages of different sized nucleoli in oo-
cytes in antral follicles —— 20 days of age,
------ 60-90 days, ‘- 360-390 days.

became smaller in size with age of mice. This
decrease in the sizes of oocytes was assumed to be
caused from the fall of their metabolism. While
stocked oocytes became smaller in aged animals,
growing oocytes in primordial follicles larger. It
is considered especially about aged mice, then,
that among the oocytes ranging 7 to 14 gm in
diameter, the biggest ones preferentially start
growing. Oocytes in secondary follicles became
smaller in size with age of animals, and this fact
seems to suggest that the growing speed of
oocytes during such period becomes slower with
age. The size of the oocytes in antral follicles (the
late stage of growth) was observed to be bigger in
senescent mice than in younger ones.

It has been said, as is already mentioned, that
the volume of somatic cells participating directly
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in the maintenance of life increases with age of
animals, and it has been explained to be a com-
pensatory hypertrophy resulted from the decrease
in the number of cells®. The phenomenon about
the size of growing mouse oocytes in primordial
and antral follicles does resemble that of somatic
cells. However, because this phenomenon could
not support the compensatory hypertrophy the-
ory, it may be considered rather as the result of
metabolic changes in granulosa cells closely sur-
rounding the oocytes.

As for nuclei, also, the influence of aging upon
their size has been studied, and human uterine
gland cells and epithelial cells of oviducts were
reported to become smaller in size with age,
while, concerning human liver cells, some of them
come to have larger nuclei whereas others keep
those of ordinary sizes". In the present investiga-
tion, the nuclei of stocked mouse oocytes were
found to become smaller with age, and those of
the oocytes at the earliest stage of growth (pri-
mordial follicle) and the last stage (antral follicle)
larger with age, whereas the nuclei at the middle
stage (secondary follicle) smaller. These facts
may suggest the difference of speed in nuclear
growth between young and senescent animals, as
well as the difference in growing speed of oocytes.

The present investigation showed that the size
of nucleoli in mouse oocytes at the middle stage of
growth became smaller with age, whereas that at
the late stage larger. From these results, it is
assumed that the ability of protein synthesis in
oocytes at the middle stage of growth is lower in
senescent animals than in younger ones, but that
at the late stage is higher in senescent animals
than in younger ones.

From the present investigation, it is clarified
that the sizes of nuclei and nucleoli fluctuate

AGING CHANGES OF MOUSE OOCYTES

HAE2E 34%2%
parallel with that of oocytes with age of animals.
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X1 Time course of the uterine weight ratio in the
Reserpine Group (O——QO) and Vasectomy-
pseudopregnancy Group (H------ m).
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# 1 The rate of pseudopregnancy induction and duration of pseudopregnancy in the Reserpin-and Vasectomy-
Pseudopregnancy Group.

The rate of pseudopregnancy Duration of pseudopregnancy

(%) (day)
Reserpine-Pseudopregnancy Group 10712 83.3 14.1+1.4
Vasectomy-Pseudopregnancy Group 8,9 88.8 14.4+0.7
Mean+S.D.

# 2 The deciduation induction score, uterine weight and uterine weight ratio in the Reserpine-pseudopregnancy.
(The left uterine horn) Mean+S.D.

Time of traumatized n Deciduation Uterine weight Uterine weight ratio

induction score (mg) (x107%)
day 3 17:00 h 4 0 208+30 BEl17
23:00 9 0.6£0.5 276 80 95+23

4 5:00 8 1.4£0.5° 369+£93¢ 130+24¢

11:00 9 2.6%1.0% 687 £304¢ 240+ 974
17:00 8 2.5+0.8 686+ 160 262+59
23:00 8 3.2£0.7 7321189 275+72
5 5:00 8 3.6+0.5 1039+267¢ 357+96

11:00 8 2.2+1.0% 621+439° 224+142¢

17:00 8 1.8+0.5" 567+161° 198 +£56°

23:00 8 0.8+0.9% 339+150"¢ 114 56"
6 5:00 4 0.8+0.5 340£71 114+29
11:00 4 0 23616 78+34

a P<0.05, b P<0.01, versus corresponding the vasectomy-pseudopregnancy group.
c P<0.05, d P<0.01, versus corresponding group of the preceding time of traumatized.

# 3 The deciduation induction score, uterine weight and uterine weight ratio in the vasectomy-pseudopregnan-

cy group. (The left uterine horn) Mean+S.D.

Time of traumatized n Deciduation Uterine weight Uterine weight ratio
induction score (mg) (x1075)
day 3 17:00h = = - =
23:00 8 0.4£0.5 262+72 86+21
4 5:00 8 1.4%+0.72 390+£159 136 £56
11:00 9 1.6+0.9 4374183 15765
17:00 8 2.940.8 8444330 3074113
23:00 8 2.4%+0.7 771+£224 248+78
5 5:00 8 3.8+0.5° 1127 4245P 379+ 720
11:00 8 3.2+0.7 866 +259 307+106
17:00 8 2.9+0.6 989+182 36180
23:00 8 2.5+0.5 8601224 298169
6 5:00 4 1.8+0.5 515+1972 167 £57°
11:00 4 0 20330 76+15

a P<0.05, b P<0.01, versus corresponding group of the preceding time of trumatized.
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# 4 The deciduation induction score, uterine weight and uterine weight ratio in the vasectomy-pseudopregnan-
cy. (The right uterine horn) Mean+S.D.

The reserpine-pseudopregnancy The vasectomy-pseudopregnancy

E;r:fnzfized n Uterine weight Uterine weight ratio n Uterine weight Uterine weight ratio
(mg) (x107%) (mg) (x107°)
day 317:00h 4 16011 58+9 = = —
23:00 9 165 £40 5710 8 163432 56+8
4 500 8 158 +£19 56+6 8 155+24 54+8
11:00 9 161 £28 58+11 9 157+£65 55+6
17:00 8 128 £16¢ 49+6 8 135+ 16°¢ 49 +5°¢
23:00 8 162 +26¢ 56+9° 8 151 :£13¢ 48+3
5 5:00 8 166 +28 5710 8 158 +£32 53+6
11:00 8 164 +36 Sl 3 179+41 63116
17:00 8 164+23 57+11 8 146 £13 53+6
23:00 8 169+23° 5T fand 8 136 £20 47+6
6 5:00 4 160+30 537 4 170 £15°¢ 56+3
11:00 4 16672 545 4 128 +20¢ 48+12
Mean 16011 56+3 152+16 535

a P<0.05 b P<0.01, versus corresponding the vasectomy-pseudopregnancy group.

¢ P<0.05, d P<0.01, versus corresponding group of the preceding time of traumatized.
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Deciduomal response in reserpine-
induced pseudopregnant rats

Hirotada Tsujii

Laboratory of Animal Breeding and Reproduction,
Faculty of Agriculture, Shinshu University,
Nagano 399-45, Japan

The uterine susceptibility to deciduation was
comparatively examined in rats with pseudo-
pregnancy induced by injection of reserpine and by
mating with vasectomized male rats. Wistar rats
with at least 2 regular 4-day sexual cycles were
used.

As a Reserpine-group, lmg/kg of reserpine was
subcutaneously injected at the metestrous stage.
Vasectomy-pseudopregnancy was induced by mat-
ing with vasectmized male rats from the evening of
the proestrous stage. Rats confirmed to have a
vaginal plug the following morning were used. In
both the groups, the estrous stage was defined as
Day 1 of pseudopregnancy. The left uterine horn
was traumatized with a needle-knife from 17:00 of
Day 3 of pseudopregnancy until 11:00 of Day 6 at
intervals of 6 hours. The deciduation induction
score and uterine weight were measured after 100
hours.

No differences in the rates of pseudopregnancy
induction and the durations of pseudopregnancy
were found between the two groups. In both the
groups, the uterine response to deciduation in-
creased to the peak at 5:00 of Day 5 of pseudo-
pregnancy and disappeared at 11:00 of Day 6. At 11:
00 of Day 4 of pseudopregnancy, the deciduation
induction score and uterine weight ratio were
signicantly higher in the Reserpine group. After
reaching the maximum levels, the score and uterine
weight ratio were diminished more rapidly in the
Reserpine group. On Day 5 of pseudopregnancy, the
score was signicantly higher at 11:00, and the score,
uterine weight and uterine weight ratio were signif-
icantly higher at 17:00 and 23:00, in the Vasectomy-
pseudopregnancy group. These differences seemed
to be due to the:difference in the mechanism of
pseudopregnancy induction.

(ZA+ 198849 A 17 H)
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THE EFFECT OF INTRAUTERINE BACTERIAL INFECTION
ON IMPLANTATION OF FERTILIZED OVA IN RATS

Makoto AKAIKE, Tsuguaki FUKUYASU and Kiyomi ASHIDA

Department of Animal Health II, School of Veterinary Medicine,
Azabu University, Kanagawa 229, Japan

Abstract: Fertilized ova (blastocysts) and bacteria were infused simultaneously into uterine-
hornes of the recipient rats, in which pseudopregnancy was induced by electro-stimulus of
cervix-uteri. The blastocysts were collected from the donor rats on the 5th day of pregnancy.
Staphylococcus epidermidis (Staphylococcus) and Escherichia coli (E. coli) were used. On the
examining of behavior of the bacteria in the uterus of pseudopregnant rats, Staphylococcus and E.
coli were isolated until 3rd and 10th days respectively after the infusion.

Successful implantation of blastocysts was observed in 10/10 (100%) rats, in which only
blastocysts were transplanted into the uterin-horns on the 4th day of pseudopregnancy. Also, the
implantation rate of the total transplanted blastocysts was 51 /85 (60%). In the group of simultane-
ous infusion of blastocysts and the staphylococcus suspension into the uterinehorns on the 4th day
of pseudopregnancy, implantation was observed in 8/10 (80%) of the recipient rats. In the group
of blastocysts and E. coli, same result was obtained.

However, the implantation rate of blastocysts was 17/83 (20.5%) in the group of Staphylococcus
and 28/94 (29.8%) in the group of E. coli. Successful implantation rate of blastocysts in both of
the groups of simultaneous transplantation of blastocysts and bacteria infusion was significantly

low compared to the rate in the group of only blastocysts infusion.

(Jpn. J. Fertil. Steril., 34(2), 366 —373, 1989)

Introduction

Many factors are involved in disturbance of the
implantation of fertilized ovum of animal. Imbal-
ance of hormonal control in reproductive organs
is one of them. Infection of the uterus by indige-
nous bacterial flora existing in reproductive
organs such as the vulva and vagina is another.
Such infection is mostly caused by non-pathogenic
bacteria. Intrauterine infection is transvaginal
and occurs by accidental invasion of bacteria in
most cases”. Intrauterine infection by non-
pathogenic bacteria is more frequent during the
luteal phase rather than the estrous stage®. Ear-

lier studies including the above have shown that

the hormonal control is closely associated with
the development of endometritis®~®. Artificial
insemination in the cow is carried out in the
estrous stage which is hormonally estrogen-
dominant. Transplantation of fertilized ovum is
carried out in the early luteal phase which is
progesterone-dominant. The uterus ready for
transplantation of fertilized ovum during the
early luteal phase is susceptible to bacterial infec-
tion and intrauterine bacterial infection may
exert an adverse effect on implantation of fertil-
ized ovum.

An experiment was carried out in this study to
investigate how implantaion of fertilized ovum is
affected by non-pathogenic bacteria, especially
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Staphylococcus and Escherichia coli, that exist
indigenously in the vulva and vagina.

Materials and Methods

Experimental animals: Non-parous matured
femal Jcl-Wister rats (10-15 weeks old, weighing
180-220g) were used. Forty-eight rats with regular
sexual cycles of 4 days were chosen by the vaginal
smear method. Seven male Jcl-Wister rats
(approximately 4-5 months old, weighing 260-
300g) were also used.

Bacteria and infusion of bacterial suspension:
Staphylococcus epidermidis (Staphylococcus) and
Escherichia coli (E. coli) isolated from the vagina
of the female rats and the rifampicin resistant
mutants were used. Also, the enzymatic activities
of the bacteria were examined®. After culture of
these bacteria in a heart infusion agar medium, 1
mg of the bacterial culture was suspended in 1 ml
(approximately 107/ml) of sterilized physiological
saline solution immediately before use as a bacte-
rial suspension to be used for infusion into the
uterus of rats. The reproductive organs were
pulled out to confirm the presence of corpora
lutea in the ovaries after the incision at dorsi-
vental parts of the anesthetized rats. Two mi-
croliters of the Staphylococcus and E. coli suspen-
sion were then injected into the bilateral uterine
cavities near the uterotubal-junction using a ster-
ilized microsyringe?.

Preparation of recipient rats for the transplanta-
tion of fertilized ova (blastocysts): The estrous
cycle of the rat was confirmed by the vaginal
smear method for more than 2 sexual cycles at 4:
00 pm daily. Pseudopregnancy was induced by
electric-stimulus (10 volt, 60 seconds) of the
cervix-uteri of proestous rats at 5:00 pm and at
the same time of the following day. The day of the
2nd stimulation was defined as the 1st day of
pseudopregnancy. Rats on the 4th day of pseudo-
pregnancy were used as recipients”®.

Preparation of domor rats and collection of
blastocysts: Female rats, which were found to be
proestrous by the vaginal smear method at 4:00
pm, were allowed to cohabit with male rats over-
night from 5:00 pm of the same day. At 9:00 am on
the following morning, copulation was judged by
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confirming the presence of a vaginal plug and
sperm in the vaginal smear. The day on which
copulation had been confirmed was defined as the
Ist day of pregnancy. Blastocysts were collected
from the rats of 5-day-pregnancy by uterine
frushing”.

Infusion of blastocysts and bacterial suspension
into the uterine-horns: For the transplantation
only of the blastocysts, the recipient rats were
incised dorsally under anesthesia to pull out the
ovaries and uterine-horns. After the confirmation
of the presence of the corpora lutea, blastocysts
were infused with 3ul of flushing fluid using a
microsyringe into the bilateral uterine cavities
near the uterotubal junction.

For simultaneous infusion of the blastocysts
with the staphylococcus or E. coli suspension, 3-6
blastocysts were first aspirated into 1 1 of flush-
ing fluid using a microsyringe and 2xl of the
bacterial suspension were also aspirated. The
blastocysts and the bacterial suspension were
then infused.

Autopsy and examination of bacterial infection:
The uterin-horns of each rat were examined
macroscopically at 0.5, 12 hours, 1, 2, 3, 4, 6, 8 and
10 days after infusion of the bacteria suspension.
In the transplantation only of the blastocysts, and
simultaneous infusion of the blastocysts and the
bacterial suspension, implantation of the blas-
tocysts in the bilateral uterine-horns was con-
firmed by the presence of fetus and placenta.

In examination of bacterial infection, one loop-
ful uterine mucus or secretion was collected and
diluted in 1 ml of sterilized physiological saline
solution. These bacterial sample were inoculated
on a heart infusion agar medium containing
rifampicin (50 xg/ml) for the quantitative analy-
sis. Furthermore, the bacterial growth was
examined by tryptosoy buillon culture of one
loopful uterin-mucus for the qualitative analysis.

Results

Intrauterine behavior of Staphylococcus and E.
coli in pseudopregnant rats: The Staphylococcus
and E. coli suspension were infused into the bilat-
eral uterine cavities in each rats on the 4th day of
pseudopregnancy to examine the intrauterine
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Table. 1 Intrauterine infection of Staphylococcus and macroscopical findings in pseudopregnant rats

Isolation of bacteria
Macroscopical findings Mo, af

Days after

32;2;;5)1;6% Bacteria/ml g::lr;tsxitsatlve ?r?:lzts?stwe of uterine-horns ICL?trezora
into uterus LY R L R T R L R
0.5 hrs. 3.4x107 3.0x10% 2.7x10° L No remarkable changes 7 6
12.0 hrs. 3.4x107 45x10% 4.8%x10? = + No remarkable changes 8 8
1 day 9.0x10° 1.2x10* 2.8x10° + £ Swelling Swelling T 7
2 days 9.0x10° 4.0%x10% 6.2x10* + + Swelling Swelling 8 9
3 days 3.0 x 107 2.6xX10° 7.3x10° + =+ Deciduoma Swelling 7 8
4 days 5.5x10° <10* <10! — - No remarkable changes 7 6
6 days 5.5%x 108 <10! <10t — — No remarkable changes 8 6
8 days 30x107  20x100 <100 4+ —  Swellng - Swellng 5 7
10 days 5.0x 107 <10! <10 = = No remarkable changes 6 5
1) L : Left uterine-horn, R : Right uterine-horn
2) + : Positive isolation of Staphylococcus, — : Negative isolation
behavior of these bacteria. In quantitative analy- quantitative analysis.
sis of the Staphylococcus growth, 102—10*/ml of Macroscopical examination of the uterine-
the bacterium were detected from the bilateral horns revealed no remarkable changes until 12
uterine-horns of rats until the 3rd day after the hours after infusion of the Staphylococcus suspen-
infusion. However, after the 4th day, only 2.0 X sion. However, all the rats developed a swelling in
10'/ml were detected from only the left uterine- the bilateral uterine-horns from the 1st to the 3rd
horn on the 8th day (Table 1). Qualitative analysis day. On the 3rd day, 2 deciduoms of a rice-grain
showed the results corresponging to those of size appearay near the site of infusion in the left
Table. 2 Intrauterine infection of E.coli and macroscopical findings in pseudopregnant rats
Days' after Iso.lati.on of bacterija : Macroscopical. findings No, of
gf::;ioiztzf Bacteria/ml Ssj;tslit:twe g:;l;]ts?stwe of uterine-horns lcli)tre];ora
IIETHR LE R L R L R L R
0.5 hrs. 1.2x 107 3.4x10% 4.1x10? + + No remarkable changes 9 8
12.0 hrs. 2.3x107 1.0x10' 3.0x10! + + No remarkable changes 8 6
1 day 2.3%107 <10 2.0x10! + + No remarkable changes 7 8
2 days 3.9%107 <10 <10! = = No remarkable changes 7 6
3 days 2.9x107 4.2x10? <10! + = Swelling Swelling 8 9
4 days 2.9x107 <10 <10 + = No remarkable changes T 7
6 days 4.0 %107 <10'  1.0x10! = + Swelling Swelling 8 8
Secretion Secretion
8 days 4.0x107 <10! <10! + + Swelling Swelling 7 ®
Secretion Secretion
Deciduoma Deciduoma
10 days 4.0x107 1.0x10"  <10! + o Swelling Swelling 6 5
Secretion Secretion
. Deciduoma

1) L : Left uterine-horn, R : Right uterine-horn

2) + : Positive isolation of E.coli, — : Negative isolation .
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Table. 3 Effects of intrauterine infection by Staphylococcus and E.coli on blastocysts implantation
No. of No. of Rate of : o No. of _—
No. of transplanted implanted jmplanta- Impa'nta- Mac;oscoplca_lhfmdmgs corpora {)sfolatmn
rats blastocysts  blastocysts tion tion. 1n O ATEELIHE “HrHs lutea bacteria
7 each rat
L’ R Total L R Total (%)” L R LR L R
Blastocyst group 7 6
il 4 4 8 02 2 25.0 + No changes No changes 7 6 = ==
2 3 3 6 32 5 83.3 + No changes No changes 7 7 =, =
3 55 10 35 8 80.0 + No changes No changes 5 6 = =
4 75 12 2 2 4 33.3 + No changes Deciduoma 7 5 = =
5 5 b 10 20 2 20.0 + No changes Deciduoma 8 6 = =
6 3 3 6 11 2 33.3 + No changes No changes 5 7 - =
7 4 3 7 4 3 7 100.0 + No changes No changes 6 7 = ==
8 4 4 8 4 2 6 75.0 o No changes No changes 8 8 = =
9 4 4 8 43 T 87.5 = No changes No changes 8 7 = | =
10 5 5 100 8 5 8 80.0 I Deciduoma No changes 7 7 = B
Total 85 51 60.0 10/10(100%)
Staphylococcus group
11 3 3 6 00 0 0 = No changes Deciduoma 7 7 - =
12 4 9 01 1 11 + No changes No changes 6 4 =
13 46 10 10 il 10.0 o+ No changes Swelling 6 4 = e
14 56 11 04 4 36.4 + Swelling Secretion 6 8 + +
15 4 4 8§ 10 1 12.5 = E Swelling Swelling 7 8 4+ &
Secretion Secretion
16 3 3 20 2 33.3 + No changes Swelling 5 7 = =
17 56 11 0 4 4 36.4 += Swelling No changes 8 8 = =
Secretion
18 3 4 7 11 2 28.6 3 No changes No changes 6 7 = =
19 4 4 8 0 2 25.0 e o Swelling Swelling 6 7 =
Secretion
20 3 4 7 00 0 0 =3 No changes No changes 7 = 8 = =
Total 83 17 20.5  8/10(80%)
E.coli group
21 55 10 4 2 6 60.0 =+ No changes No changes 9 8 ol
22 6 6 12 06 6 50.0 + Swelling Swelling 7 6 4= | ok
Secretion Secretion
23 55 10 3 2 5 50.0 + No changes Swelling 7 5 2= I
Secretion
24 4 3 7 01 1 14.3 + Swelling Swelling 8 5 +
Secretion Secretion
25 5 5 10 0 3 3 30.0 + Swelling Swelling 6 8 - +
Secretion Secretion
26 5 4 9 00 0 0 = No changes No changes 7 6 = =
27 5 5 10 & 2 5 50.0 -k Swelling Swelling 6 7 + =
Secretion Secretion
28 5 6 10 140 1 10.0 + No changes No changes 6 5 = =
29 56 10 0 0 0 = No changes No changes 9 8 = =
30 3 3 6 01 1 16.7 + Swelling Swelling 7 7 + +
) Secretion Secretion
Total 94 28 29.8  8/10(80%)

1) L : Left uterine-horn, R : Right uterine-horn

2) Rate of implantation = No. of implanted blastocysts/No. of transplanted blastocysts X 100
3) Isolation of bacteria by quantitative analysis (+ : positive isolation, — ' negative isolation)
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uterine-horn. A marked swelling and retention of
the uterine secretion were observed in the left
uterin-horn on the 8th day in rats from whom
Staphylococcus was isolated. A remarkable swell-
ing and 2 deciuomas were also found in the right
uterine-horn. However, no remarkable changes
were present macroscopically in the uterin-horns
of other 3 rats autopsied on the 4th 6th, and 10th
day respectively after infusion.

In quantitative analysis of the intrauterin
growth of E. coli, 10'—10%/ml of E. coli were
isolated from the bilateral uterine-horns until 12
hours after infusion (Table 2). The bacterial
growth was 2.0 X 10!/ml in the right uterin-horn
on the 1st day, 4.2 X 10?/ml in the left uterine-horn
on the 3rd day, 1.0 X 10'/ml in the right uterin-
horn on the 6th day and 1.0 X 10'/ml in the left
uterine-horn on the 10th day. In qualitative analy-
sis, E. coli was not isolated from the bilateral
uterine-horns on the 2nd day, from the right
uterine-horn on the 3rd day and 4th days and from
the left uterine-horn on the 6th day. E. coli was
isolated from the opposite sides on the 3rd, 4th
and 6th days. Though the growth was low, E. coli
persisted for a relatively long period in the bilat-
eral uterine-horn. After infusion of E. colz, macro-
scopical examination of the uterine-horns
revealed no remarkable changes, except for a
mild swelling in the bilateral uterine-horns on the
3rd day. However, after the 6th day, a swelling
and retention of the uterine secretion were found
in the bilateral uterine-horns of all the rats.
Furthermore, a few deciduomas of a ricegrain
size were detected in the bilateral uterine-horns
on the 8th day and in the left uterine-horn on the
10th day.

Simultaneous infusion of blastocysts and sta-
phylococcus or E. coli suspension: Table 3 shows
the results in the group of recipient rats treated by
the transplantation of blastocysts alone into the
bilateral uterine-horns on the 4th day of pseudo-
pregnancy (Blastocyst group), the group treated
by simultaneous infusion of the blastocysts and
the Staphylococcus suspension (Staphylococcus
group) and the group treated by simultaneous
infusion of the blastocysts and the E. coli suspen-
sion (E. coli group).

INTRAUTERINE BACTERIA AND FERTILIZED OVA
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The successful implantation of blastocysts was
10/10rats (1009%) in the blastocyst group, and each
8/10rats (80%) in both the Staphylococcus and E.
coli groups. In individual rats, the highest rate of
implantation amounted to 100% in the blastocyst
group (rat No. 7) but was 36.4% in the Staphylococ-
cus group (rat No. 14 and 17) and 60% in the E.
coli group (rat No. 21). The lowest rate was 20%
in the blastocyst group (rat No. 5), while implanta-
tion was not achieved in 2 rats each of the Sta-
phylococcus group (rat Nos. 11 and 20) and the E.
colt group (rat Nos. 26 and 29).

The group ratio of implanted blastocysts to the
total number of transplanted blastocysts was 51/
85 (60%) in the blastocyst group, 17/83 (20.5%) in
the Staphylococcus group and 28/94 (29.8%) in the
E. coli group. As a result of one-way analysis of
variance of the implantation ratios of blastocysts
in the 3 groups, significant differences were obser-
ved among the groups (p<0.001). The implanta-
tion ratios in the Staphylococcus and E. coli groups
were significantly low than the blastocyst group
by method of least squares (p<0.01). However, no
significant difference was observed between the
Staphylococcus and E. coli groops.

Macroscopical examination of the uterine
horns disclosed no remarkable changes except the
development of a few deciduomas in the uterine
cavities near the site of blastocyst infusion in 3
rats of the balstocyst group. In the Staphylococcus
group, no abnormalities were found except the
formation of 1 deciduoma in the uterus near the
site of infusion in 1 rat (No. 11) of the 2 rats in
which the implantation of blastocysts were not
observed. A swelling and retention of the uterine
secretion were observed in 6 rats (Nos. 13, 14, 15,
17 and 19) of the 8 rats in which the implantation
of blastocysts were confirmed. In 2 rats (Nos. 14
and 15) of them, retention of the uterine secretion
was found in the ipsilateral uterine-horn simulta-
neously with the implantation of the blastocysts.

In the E. coli group, no remarkable changes were
found in the 2 rats (Nos. 26 and 29) in which the
implantation of blastocysts were not observed
and in 2 rats (Nos. 21 and 28) of the 8 rats in which
the implantation of the balstocysts were observed.
In the remaining 6 rats (Nos. 22, 23, 24, 25, 27 and
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30), however, a swelling and retention of the
uterine secretion were found in the ipsilateral
uterine-horn simultaneously with the implanta-
tion of the blastocysts.

The bacteria were not isolated altogether from
the uterine-horns of all the rats in the blastocyst
group. In the Staphylococcus group, the bacterium
was isolated from the bilateral uterine-horns of 2
rats (Nos. 14 and 15) but nor from 8 other rats
(Nos. 11, 12, 13, 16, 17, 18, 19 and 20). In the E. coli
group, the bacterium was isolated from 7 rats
(Nos. 21, 22, 23, 24, 25, 27 and 30) but not from 3
rats (Nos. 26, 28 and 29).

Enzymatic activities of Staphylococcus and E.
coli: In the examination of the activities of 19
enzymes on Staphylococcus and E. coli, activities
of 8 kinds of enzymes including phosphatase,
esterase and amidase were observed in both the
bacteria (Table 4). Of the 8 enzymes, activities of
acid and alkaline phosphatase were higher
degrees than the other enzymes. The activities of

Table. 4 Enzymatic activities of Staphylococus and

E.coli

Enzyme Staphylococcus — E.coli
Phosphatase alkaline ++1) el
Esterase (C4) + ++
Esterase Lipase (C8) + ++
Lipase (Cl4) + +
Leucine arylamidase +++ +
Valine arylamidase + +
Cystine arylamidase — +
Trypsin + —
Chymotrypsin = =
Phosphatase acid +++ ++4

Phosphoamidase + a
a-Galactosidase = =
B-Galactosidase
B-Glucuronidase = -
a-Glucosidase = +
B-Glucosidase = -
N-acetyl-58
Glucosaminidase
a-Mannosidase ' - -
a-Fucosidase - -
1) £ :1—4 nmol, + : 5 nmol<, ++ I 20 nmol<
+++ 140 nmol<
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leucine arylamidase in Staphylococcus and E. coli
were more than 40 nmol and 5 nmol respectively,
demonstrating a higher degree of activity in
Staphylococcus. Conversely, the activities of ester-
ase and esterase lipase were higher in E. coli.
Trypsin and B-Galactosidase in Staphylococcus,
and cystine arylamidase and a-Glucosidase in E.
coli showed activities of approximately 5 nmol
respectively. The patterns of enzymatic activities
thus differed between the two bacteria used.

Discussion

The condition of uterus for the implantation of
fertilized ovum is progestational proliferation in
the endometrium under the infulence of progester-
one. Intrauterine bacterial growth is more easily
inducible under the infulence of progesterone®*”.
Furthermore, immature development of the uter-
ine artery does not allow enough exudation of
blood phagocytes in the early luteal phase?®.

The uterus at the time of blastocyst transplan-
tation is considered to have a reduced resistance
to bacteria. When the staphylococcus suspension
was infused into the uterine cavities of the rats on
the 4th day of pseudopregnancy which cores-
sponds to the time of transplantation of fertilized
ova, a relatively large amount of the bacteria
were continuously detected in the uterus until the
3rd day in this study. However, the bacteria
reduced subsequently and detected in only one rat
on the 8th day. In the case of E. coli, a small
amount of the bacteria was continuously detected
until the 10th day. The differences in behavior
between Staphylococcus and E. coli in the uterus
seems due to the difference in phagocytosis of the
bacteria by macrophages and neutrophils exudat-
ed into the endometrium approximately on the 4th
or 5th day of pseudopregnancy.

Extrication from the zona pellucida is first
required for blastocyst to implant. It is known
that the zona pellucida is lysed by proteolytic
enzymes such as pronase and trypsin. Since the
hatching mechanism of blastocysts or some lytic
mechanism on the endometrium or both of them
are involved in denudation of the zona pellucida®,
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it seems that proteolytic enzymes are secreted in
the uterus at the time of blastocyst Implantation.
Therefore, it was considered that Staphylococcus,
which contains proteolytic enzyme such as leucine
arylamidase, valine arylamidase and trypsin,
achieves easier growth in the uterus than E. coli.

The functional life of corpora lutea of pseudo-
pregnant rat is about 14 days. The grycogen
content increases in the early stage of proges-
tational proliferation in comparison with the fol-
licular stage'®. Grycogen is dissociated into a-D-
glucose-1-phosphatase by phosphorylase!®. Such
an intrauterine condition during pseudopregnancy
when a-glucocidase exists in the endometrium
seems to be better suited for growth of E. coli
than that of Staphylococcus.

In the blastocyst group in which only the blas-
tocysts were transplanted, the rates of implanta-
tion ranged from 20% to 100% for the mean of
609, which approximately agreed with those
reported earlier”. The mean implantation rate
was 20.5% in the Staphylococcus group and 29.8%
in the E. coli group. These were considerably
lower compared to the rate in the blastocyst
group. When the blastocyst are simultaneously
infused together with Staphylococcus or E. coli,
these bacteria largely infulence the implantation
of the blastocysts, but both the bacteria failed to
completely inhibit the implantation. In all the
individual rats in which Staphylococcus and E. coli
were isolated from the uterus, the implantation of
the blastocysta was observed. Furthermore, the
difference in the rates of implantation between
the Staphylococcus and E. coli groups seems to
have resulted from the overall effect of factors
such as the difference in the responses of intra-
uterine macrophages or neutrophils to Sta-
philococcus and E. coli and the difference in the
activities of uterine mucous components and bac-
terial enzymes. At any rate, the uterus on the 4th
day of pseudopregnancy offers an indispensable
condition for implantation and development of
fertilized ova, but at the same time is an environ-
ment suited for bacterial growth.

INTRAUTERINE BACTERIA AND FERTILIZED OVA
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(%, 8-brom CAMP (Img/ml) ®#shni, progeste-
rone 43 &2 L 724, PRL 1000ng/ml THAN % B
W#ET S E, 5 HREEE#EORRIE, CAMP OfER % %
IRz, ZDE) TR, S, PRLIGIIEIZY
EREALTZOMEEZET IR LY, 200
IIRET, HIREOHBERTILNEH DL
bha, 7, BEELHAI post CAMPicbH 3 &
HWEINSG,

21, E FEEKDT I AVBREOREFICRITTRE
F[ERFIRA - I K - 5% 3

2 fE-%#E =
(18 B 1B 3T [E K FENR)

JRR AR EAE 13, IS FAES, BepopEsE
DI WEHED b PERED T NBEAER E D £  GE
TEIEN, BMELP-TETWE, FOEED—
DL LT, WBEEIC & 2 BKDZELICHE S ¥ TFEE)
T, 90 - WEFAREAER, WIREE AT 58S
PHREINTW S,

Allbiibilit, TENREREL LUEFEN
BEREBE & D13 6 N2k 2 @ik, s
mz, =722 TN SEN RITTHEIZON
THRET L 72,

FENBRERE K %2 N2 28T, IBEREM IO
RE;HIHI S N EmP R b, F72IERBERERIC
A, ZRINE L D P WSEOBICRE ST Z &5
n, B b ERbN, L L, JERNBGE
FEkDHIZ L REZIHIT 26055 0, PEBEER K
IZNAHR LN DRRRN L HEPE?S, ABREL
TP TN LD EHEZ TW S,

22, EFENEEMICHT 2
4707w Eal—>arnicl
PRBRSAD - FEMESCE - FEREREAN
IRFIEE (LK EEST)

WP JPERERI T, HAZBORIIRIFEL,
A TOREDHECREPVETH -7, i~
4 7vv=tal—i3>%HT Zona Opening %
W FHINEEAE» BRI, bbb Z0KE
2HOTHEFENEEFOENRE 2 BITL, Zokik
DF AR R L7,

VHDEE DENZREOEREE 2 T L Z 2R
Dh -7z 10EF LD 33MEDINZRILL, BED

(379) 183

g (10 18), Zona Opening ( 5 1#), *&-FHHINRE
FEALL (1811) % FHWTHEHRE L, 18 BERIf£IC 2 Rl
DHEMWICTRKEEZHE LIz, BE OERE, Zona
Opening Tl3ZH*ED T, BFHIEEAETIE
2{EDINIC 2 HikZRD 2 (11%). £72, Zona
Opening T3, FIIE~NDOREFH#AZ RO L1 72,

PLEX Y, ¥F8IERER T ORI 2R
BT L WERITY, HBT2EMEE TEAT
TUIZHEREN 2R TIEBI D H 1), A& FEHYIREE ALk
DA RAMEIRE X L7,

23. YIHARABINARRE TORBEREFADOKRE
PERECE - ABRIER - IKFFIEE
(LIRZEK L)

IIEIF DA T D LR T OGS IR IR T A
WMEINTWE, bhtbilid~=y 270 1 fllafAif %
Hv, HAERER), ZRBROBEROE I & 2 3
A & Mt L7z,

B6C3F1 =7 212 hMG-hCG ##% 5, hCG 5%
24 WeI#21C 1 flE AR 1.5M  dimethylsulfoxide
(DMSO) +0.2M sucrose, 1.5M propandiol
(PROH) +0.2M sucrose, Z72i% glycerol Z/inz,
I'C/min T— 7°C £ TW#IL72#%, HkL, 0.33C/
min T—35C AL, tRFL 7. £72 hCG 5%
27 K, 30 KT PROH # Fivs THEAS L7oBER &1
72. hCG 1% 24 W[ Tl3 PROH #ARhfigk: 64.3 %
HIEH, 42.3 %0 R4 I INE| % BR kA L 72%, DMSO
B, glycerol HTIIMABRORBIIMET L. £
hCG #t5 27 B E¥ 30 REMBECIIRAARRY, 72.7,52.1
%7 1EH, 69.7, 37.5 %45INEI L, hCG #4514 30 i
LI S HAE D BGEDE B 72, 1 e ToBER
TEIHIZHAD 58 1 %A1 PROH % FH\ Ui
LR, AHTH2LEbLNS,

24, WWHBRZICHETIEHARHEICLS
YRR 36 Bl DT
AR — - e - el E
FlFHE - ZRBRREA - J1BE 2 B
JRFEIEE (IWFERERT)

2N - R (LU, IVF-ET LB3) (374
REDIBRGE L L THRIKICIRRHINTW 3, Ly
L, ZOMIERIIES, 2R THESN LT
Ee 6w, A6, bhbitUi4FHz T IVF-ET #
AT L, iR I - 72 3BIEFI 2 Z D THIT & - Tk
FERE (ARE) CE¥E (NB) 2o}, & 574 —
F—IZDOWTHE R ML, ZDER, EFHOTH%
1, R, RINE, WEFIRE, WAEEE, R
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BITE > TREL2ZT 5 HMEL D 5% KR4
DFERTI, Fh, BRIV, BEINEUC & - TR
22, MR TS, RO THICKE CRER
BIZL T,

FTubb, ﬁiﬁﬁfr*w:cé fEv, TRICLTY
T B HE2E , ERENER B AT E D D7
aﬁéfﬁllciEiﬁiﬁ%'@‘éﬂ‘ﬁﬁ'l‘i%?ﬁi}&)éftﬁrﬁm%ﬁ;hf:.

LIk o
ANBEAE S B HERL

FRAKEM
(RALKRFRERIR, 2 XX iR ER)

% 33 [l H ANAE 72 LN SRS 2

(ESEANEMEEFERETFHE)
H By BRAI63 4 11 H 27 H (H)
- R =L L

1. SR H 3 BEREDERRBMORET
{% Bt - B IERL - P T —
AKFEA « PR UK EE)

Hﬁ‘] PHEREDIRRKIZ ZIEICH2Y), NTWR
W, TEMERELEICMIT, EFREFNARY
i dos CHIBINT B, 40, HFRHZIHIT5EMH
PREDRIERR 2 AT L, WBROFMEIC VTR
FdEMZ o THRET 5.

MRE LR | URERESR EZ2 L 7aE 2
VL EDFRERE 2 A ¥ 5 64 SEFI 2 KRR & L7z GiE
JEIK & LTI & 2 SRR RE SR & 2 /R RERAT 43
Bleid £<, 2065 %ICHBITEVWHL AR
a4 2 a7z, ’DL"C% [ﬂ{*, kR, B
ER 7 & TH - 7o, WWRERDOERAERIZ 37 FIT, £
nEN2HF, 8F, 1FITH-7c, EABEEEREE
BBEOITMRD 5 5 3 FlEIE R AR R, 2 F27)5
HAPATHE L2, TERFTollk 8 iEFD - 5
AT D 6 FlZ T XTHSRICE D, F=RERNR
#, BERTEHED 2 FIH5HME L f:.

Feam  EEREOERR & L ORARMERE (35 2
LB EN L EL FERIRLECAD LN,

2. YURHCHT 2 BEMREDNEE BIZFHIRR
ratk= - WINER - BRNEE
BHIC—H - EOKEH - Eit B
338 G 71<EBﬁ“T$

b= wNa o)
WERAARIZBWT, TNFTHEARHEINTE

AREREE 34%2%

BRI R 18 MW T, v RRT, HLA
2478 L ELISA B2k 21940 S IEEHL
ROFEL Y, RIE  BIEFIREE TR -7,
Pt AR R HIT 12 M 4 Flic A s 725, 9
L2l FD%RITRE L, WIE CRIREZ AL, &
VAR, KIER HLA @A, HLA-A, B, C
PR T 2 DL EdEABIA 9 b 6 41, D RIUEHE &
Fl oM 24T H - 72, ) Y IEEEREEOSEER
BTHLIEHMI o K77 2F VEMERTL
A sz, ZoEFIZURIE D SLE L 287
NTHH, FENREECOBDIGIEIZIIFEEN A
L1, HOREMZLHETOME»RE S e,
uLm‘t;O BEERE IR >S4 T
HY, BREIZINZA 7T L) 2T, ER
mx_é. BROBHEZROL LWV ELRbNIS,

3. FEFHICH T 2BHERREDBMMEIC
¥ 3 #xEt
b5 - AT — - B
Ak A i (UK )

HE &S 0mER 16 %2 o R IB & kRE
2T, FoWriEE e L.

HiE o RIEETS 26, RAaFE 1H, B
TE56l, AEePRFEZLETRTFE6R, B
frE 2 Th o7, 20N ERF IS, fbiZIRiEA
BIUHAEMICBWT, BT BERERTICE7 2
MEFAX e 2HOTTERYBEL..

R IR T T E OB R T H
S 7255, HRM T echogenic 7 = WNIEAEE R
N, FEERcBI2NERE ZEZEHOFER
JEDITNBEIZ LY, ZOFEREN S 1 72
DARETH 72, ZO@EBHWZWNL, BESRE
ZRBETFME T L 729 FlIcBWT, ZRLDAF
RA—F LTz,

G L FEAMICBT 2EBEFRSNE, BRI
$1T 5 echogenic &= FEMNKZBET LI LICLD
BHERY, ZOREKRMZ A Rtk RE S 7z,

4. 46, XY gonadal dysgenesis & & A b /-EEH]
FATRTAL - WHE— - TN
- RETE
(BEJR B K i)

ERMEAEE EHRE L, 46, XY TTFE LR
LIRALTWE LD EEZ LNIEFZREER LD
THET 5.

REBIE 19 B B, Fleid 3 ATHilc ARERE
1387, BAI63. 5 AMARE EHRE L CER




FICHF 4 A 1 H

2L, ’VECRIESE21T2 L RMmIEA LT,
F4E 7 A 2 B LREEFICTLRIZ2

5 160cm, A& SOkg. ?L%iﬁ%’%é. BE (-
SMEER/ANERR, NI T AR IR, WfEfE
B33, USTTIZF=E L 2Dkl
LLEDLDEZEZETE L, AW EHIZIL,
LH135mIU/ml, FSH124mIU/ml, PRL8.7ng/ml, 7
Z b AT 8 335ng/ml, 7u 25 0 0.3ng/ml,
E,7.4pg/ml, DHEA-S505ng/ml T hyper-
gonadotropic hypogonadism # 7% L 72. Kaufmann
BWEERAIEL IS, LPEOHBMZ RS, Yefafk
(X 46, -XY TH -7,

PIE&Y, 46, -XY THRERI LR 2R T
LB ERED 46, -XY gonadal dysgenesis & 2 L
7z,

5. EEBEEICHT V05T —EBK(E2R)
— IR R K M A A2 (TOITUKH-700) D
ENERRRIOISLICE 3FE—

EIEAE - FHHBHA - KIREFR
BVFIRR - flAS %
(P ZE[E KRR

INE BT ZRE & BUBREEORFE L L ToEk
&m%muﬁﬁfb%mbtb@tinz&w.ﬁ
REEHICIZEE, BBRERLE A A
ZRAT 2, 7aXr—v Ll 2ME>DH 2
LBRbh3,

TaXxF—YoMBEELTIE, 747 ViEED
B, SRAOALEL O RUAREIEE, INEIRENES O E AL
LEFREINTWS

%EuﬁﬁMB$BH:EW$Tﬁ%§nt¥5
AN WBESTHRE L2 LSS, F—4 v
IR @K 2 RS KH-700 1 /1% 2 NEC o
2% a2 PCI801 UV % T4 #T L, FH@KE,
JENERE2HET IR TA2HCTHH LD
THET 5.

Urokinase I2133 F ) +FREKKN 7 0 ¥ F—+
3 N1 6,000 IU % FHw 72,

6. EEX P LXBIETICH T 5CRF-ACTH
ROTHE IF FOECDBICRITTRE

5k (E LA )
FTHEMREL - AIAKR - EAHE
OUKRZEERF LR

HEERIER b L 223 L THERISEZRTAS, eh
TH TEFE—BIFROKIEAHLE LT, FMk
NEAELTY, RPNV ZDOBREIZE V2R

(381) 185

Bisdh o, 2 ML ZPBBITHIUE, MRekasE
k7T,

Abitbiud, —BEOSEKRERE LT, KE
g7 (NHERE) L2 2EKERE2, 272
FERURI BT & LT, 2 8IS H 7255 7,000m D%
W% E&EL, &AL €2 (ACTH, FSH, LH, Prol)
DEALB LU OFHEM, & 512CRFARRE
IZHT ERILE TN, ZOHE, KEZX LT
ACTH, a2V F YV —NDEIBRZRKRLE LD ERHH
L, RIFHIC 72 272F L EH L2 Lal,
FSH, LHIZOWTIEELEH*» R eh -7,

7. 7a0®J ) FFoREREIZEITB
FILEERIZOWT
EHHE  (BILR IR RE )
FEERER - AT AR - mAKE
UKEEIFFER)

W4, Dopamime agonist T3 % Bromocriptine
DHRIERE R EN R E 5 L 5 L EbNT W5, 4
[\, bbbz, AEEEE E¥EBEbhsmE
6 f7l, MERESEMTE T 2 RAMEINBIERERE (P CO)
L2 L7z 8 flic>w» T, Bromocriptine 5mg/day
# 12 » AMRG-L, %580, 3 » H, 12 » %D
LH, FSH, PRL, E, iz 5 2 2 8% #H~72. IF
WE, PCO®REZ, LHWIZ, 3 » Afkiciims
SRTWz, L2 L%d s, 12 » ARICIZIREHIC
HWER L THIRI R LT3 W2 b, 3 » F%IC s
L’CLH?J‘UZ (3L T2, FSH, E, 7t 3%1t

BE T NoF (RGP

SO L D IEERE, PCOBOMEEIZE W
T, Bromocriptine ® #4512 k), LHS WIS
LLAMMT 2., 2oz iz, LHSWIHE A
TWuaEFRHOREE LT, PLTLTF il
YESGWL LD ETAEREREN—EERL TS
DT TWrEEZLND,

8. TEMARLELFBIZHTIHLL
dopamine 2R FEEBEDER
ARG —ED - FRRE - )1 e
Aall— €A IPN )
IR - ERIEE T ([F3KE)

Prolactin 4343 dopamine HE#E S & - TH
fi & 11, bromocriptine % ¥ ? dopamine D-2 %4
{EEIZE AT hyperprolactinemia DR & L TEH X
NTWw 5. ARl ILIZHE L\ dopamine Z 2K (E
F#ETH S B-HT 920 (talipexole) £ SND 919 &
prolactin WA 3 2B 2 MGT L 7z,
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Fi% - Wistar RS v b % v, prolactin fiid
WrSERR I 7% radioimmunoassay i & D #IE L7z, %
HTFRETOERERDITL - 72,

4 prolactin (3, B-HT 920 (5~100xg/
kg s.c.), 3-PPP (5~10mg/kg s.c.)  %\>(3 SND 919
(5~250pg/kg s.c.) 512 & ) FHEARTFRICHD L7z
%72 prolactin ffil3 @-methyl-p-tyrosine (300mg/kg
i.p.) *° estradiol (35mg/kg x3days s.c.) LEIZ & D
gL, 2oy B-HT 920 & % (2 SND 919 #%
Bz X p = cm &, —7%, B-HT920 (31078
~107°M B 12 B T T EE R MR 5 D
prolactin 43  #01) L 72,

60 B-HT 920 3 LY SND 919143, TEEME
dopamine D-2 Z & &N fil#zhF % 4 L T prolactin
R0/ 11 R W SN A N R (B

9. BREENEEEMAVE, RF hCG
BRERE TS 70— L 50 DRE
HRTFEE - PHT— - BROEZ
OIS - HibsE - EHBUE
TR (JLKER )
FATRERL  (REREBIE R ERR)

HEIR 5 L OSBEMER B I 513 5 KR hCG
HERELThCG D ¥ 7=y bDCHREFIZXT
2 2 ODH 7 o— k% Hv 72 hCG IZERIYIZK
BT 2 GIERERETH S T 7 0—4 50 DRETE1T
ot

124 hCG Bk & 72 IRBE S BR T3 E (T 31
mIU/ml T 1x10" mIU/ml £ 7oy —r8H1%2E
Dlerote, EMER, BERZTEICBWNTLRE
WS (3%, & 612 LH,FSH 3k F TSH & b
% 25000 mIU/ml £ TREK &2 BDOLP 72,
FERBEPICEFRICE > BESHTEHRIFE LD
T3WE5H, 4BURIEFITHEEERLE, RE
245, FeEibER 15, MEMRESHITE, W
Ny 2B ARREK L L2, EREZE
Tt R A 57 (7 TIIBRSE, (ARS1E 13:RO % 2
572, 7272 LR TREMR B LIS 0 BIE TR &
Tl3 25 il 52 % I (b 7 R 7z,

PILEI2 & ) 20tk % oo L CERTUET
BRTHEHTRHEREE Z LN,

HAMESd 34%2%

10. EENBIENMBESLUWERPTA IO
& BERIC & B IR BT E
ANHALEE - & - FPER—
=ENBAE - F EE
(e W 12 K FEE )

a2 23, 3 & L T estrogen DRIE &
AE W BESR G SNTWS, L2 L, MLH estrogen
DRNERIEPERTHM 2L, FREREE
W BETIE, BEMEMOERE Y, ZOMEN
LUTLLMRETEL LT o7z, 40, b
b AU E A B 12 4ok TEIMMTEEZ i 5 R
X buy BlEE O =2 —E) LREMNE
TR LR BT, IilakBo2iiz e Lo
THET 5.

K5 27 mh S 39 B E T 16 BIDARITAE & & (]
BT 12 ), #ERALE 4B T, TOWRIT BB
9n#E 5 1, Clomid-HCG %8 9 15, HMG-HCG #%
HEE2 1.

#iE ¢ Clomid #i(3 clomid 50-150mg/H % 5 H
5, HMG #:13 ARE® 5 B X ) HMG 150IU/H
»HEAS L7etk, HCG 9,0001U ##%5 L THIN %
FHL, BB 10 B X 000 F CEEL .

FEEL DR R b R RIE & R AR B R T
BRI & 2 I0REEH RN IR E BRI O FENCHE T
Hote,

11. EEMNBEZENBEEs SURPLHMES AE
i%(Discretest) DA Z & 2HEIPFEAUZDOWT
AT - AR - 138 i
(R IRy K PR )

PRIEHTEE ST I L AUMaRENBEE LR
L HfiSMlEH: (Discretest) 12 & 5 LH surge DR
A HAEDLESZ LI & DB TR % 1T %
v, AREOHINTEE L LT OBEKRIMIEZ BT L
7z,

MR EFiE D LUREREASR T A TR 2 T L2
300 (62 R ZxiZkE L7z, BIRHEINIE 32 M
(AB¥) B & Uf clomiphene 12 & 2 HEIRFEH (3 30 H3H
(BREY) Tho7:. ARFEAMI10 B H X 0 EHEER
BEREBEIC L DV INaRE 2 BE L, KR Di-
scretest 12 & AR LH ORIZE #4T% - 72,

B 7e < L DRTH ISR TRATHRET H >
7-Mi3 51/62 AR (82.3%) THN, ARTIZ 26/
32 JEA (81.3%), BEET(Z25/30 FA#A (83.3 %)
Thotz, £72, JHIEHOINEE O FEMEIT AR
T3 22.6£3.0mm, B # T3 25.8+4.8mm TH -7z,




FRTE4A LA

fiiw C Lo L 0, AEZHSOFmIcK L
THRKRNMED BN HETH L EEZ NS,

12. 51248 - FBH#EZ(IVF-ET)ICc &7 3 I
LH @ Enzyme immunoassay(EIA)D& B
BHERZ - AR « $ri ke
EAARLEER « B’ B - PIlES
(kA A7)

IVF-ET i28W T3, FRIPDOBHRR E 217709 726
ICHRRBEDE=5 ) v 7RO TEETH S, I
fane=2") > 7ichz->TIIHEFR, USGIcL 2
IfaEORAlL RPLH, E,2RELTE2, R
th L HORGEMEIIERREEL, REESICL ) s
ZIFRT W72, LH surge @ & ) IFREZ IR 12 R
ERIZTIEND D, AEbAbiLZmy L HHEE
IEFERBEEINE/ 7 0F— L Hifk% B\v-72 EIA
(MS-8001) ##A L7z,

PR LH %3882 L 72 8 Filrh 2 iz 35~ T2 H 01
faHicin % R4 b -7z, 29 2 i3 retrospec-
tive I24T % >7zMH LH JlEE» 634U, §Ti2 LH
surge PHEZ > TWAFITH -7, —Flup L H#45
B L2 7HITid 2T LH surge EEEZ M5 =2
ETE, $RTBRIPHFTE,

Dby L HORERIZE (ZIERETE=%
Vo ZIZBWIERHTH»L LB b,

13. LHEHEDH R VWhMG 2R L1
hMG-hCG SiEDRL K
FAEER - F)I11ES%
(18 B RP A 4 )
FATE— - BE . (JUKRE)

LHE&EFEN L% HMG THHF, ® (THRF)) #
5/ L 72 hMG-hCG % %2 177\, Z DR % et
L7z,

MBIIERFLEFHRE L TR L2 SRonpEE %
BT 221HT, 5B 15HITIE, ~—TFA®12L 3
BEINER AT - 72, IlaRBnE=%) > 7,
FELTE7IRETRX v > 2L, WETE,
Rz bayr (E)iEzSEi2L.

PN—TFNRS L7 15 6 50 FR T, 13 %1(86
%), 41 A8 (82 %) #HEIRL, 3 GIAsHELE L7,
—7% TH#F T, 234 (85%), 40 F#H (86 %)
PHEIN L, 6 FUATEELR L7z, P B8 R iR R B
(OHSS) (F7¥—TF AT 10 B (20%), THHF,
TI3 9 B (19 %) 12 bz, hCG YY) » 2 B
DIRHPEfEE THHF 2HEE LA 23 B TRIEL 7
%, R EfEA® 200ng/ml LIl OHSS 598

(383) 187

XY (AN

PEXY TR OB REEIZ S—TF &
WL TIZEA 2T AL, $72 OHSS dRAERY
EbbkWwZ EDREEN,

14. & IR L EHERSE EEDRETT
(PENEZEBEFTICRITTHEICLOVT)
TT— - oot — - & 4
sk HATHE (BE 2 B K RER)
FUILAERR (A% 3 MF})

SN ZAE BB (IVF-ET) 13, EBTINSHE
1 (GIFT) IR THHRRAME -, 22T, bhb
NBIVF-ETOFRIERE AR D IFINER F Ak
WIZEELTWw3 EEZTWALEI L) bbbl
PRI L TR 5 # IR Tglycoprotein (fibro-
nectin) DRI HE L TWEEEZRE L T2,
A, THZ & LINERT & DOREEMY 2 HET 3 72
DT, b MPE LR RRERELL, EaR
L7z,

FMZLVELNHRIBADINE 2 EEIYICHR
BL, collagenaseflL¥ %, L L7zDb, % L
HilE 2 medium-199 (109%NCS) 12 THE# L 7>, 3%
E#FE, a3 boe—nk & HIZELISAEIC Tfibro-
nectin Z#E L, ML 722,

3 612k bII%E LK monolayer cell culture iz
~ 7 X ¥ ¥ I # embryo-assay & # #& A L co-
culture Z47% - 72,

15. 7% & TO GIFT BiTA K
Pt E - AREES - ILA%ET
TEFHEL « AR AL - ARl P
Bl — - FEAT 3
(HEAK RESR)

LFETIE, BRI624 8 A X ) GIFT: Gamete
Intrafallopian tube transfer (BCAS-FI0% NFEHA,
LI GIFT £89) 247%->THEY, WAEE T GIFT
DEFRERE LIS T 5,

BREARLES K THEF 62 45 8 H LIKEIZ, GIFT ol
o& L7z 27 B2 At e L7z, @Eepfilikon ik s L
T hMG-hCG %% v, AR 3 HE L Y hMG
Z2T 7 VEBRE L, LBEENEL:, By
6HEHEVIRE=%") > 72Kk L BIEEEK
WrEEIC & 2900aR 2 DMOFHRIEB L RP T % b
o RIESE), R 16 omll o diia % 2 @ELLE,
2R Ef# 100 ng/ml UL Ei23# L 7285512 T hCG
5000 iu Z3%5 L, 34 75 36 BEfE#%ICHRINZ EM L
7o, BEESETICSIRINZ TR, 125 4 [Ho IR
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2 B OIIE I ERRE 7 10 H & L bicBmL 7. 27
JA# 1 hMG-hCG FEZ % fifT L, 5 FAMIcERInz
1L (18.5 %), 22 FE#AIZ GIFT # HfT L (81.5 %),
1 JE1#A1z chemical pregnancy (4.5%), 1 E#iZ(Z
HEMRARAERE] (4.5%) A% HALTz,

16. Swim up ¥F 2B V/- AIH OFRH
B IER « [AHZE - PifE—
wEOM - AREZ LD
(R85 K RE b))

Hi : fLE (3, Boll, WiRFEE T swim up ¥
F2EYLL AIH 2T LT3 (ARD. 13l
Hil, SECIRREEE, 2 SYBISPREES LU Ficoll #IC &
BikigiEHEE T AIH 2477% > T 72 (BED. 4,
AR E BEEOA 1 HOomuh % IBHRE L7z,

HAMEREE 3482%

xR B D ABE QTH) DA THD@INE, Z
5 T9E 16 (51, ¥5FENE 37, BREEALE 4 51, B
AR R 3B L UWHATIEERE 1ITH D, BiEF
(20 ) 13, ZHEFIE 126, BEREMEAAE 4 BB LU
SERRAR 4 HITH 5. '

fERSR(T, EMH) ARE25.9% (7/27), BEE
5% (1/20)7, EAH-) AFE10.1% (7/69) BEE
1.0%(1/97) THh - 72, {EEFO A T HiEdT R £,
ABTII7HIE b 3ELIA, BEO 1FIZ3EITS
o7 MFRESEIE, AR 1R, BEO 141
LIRFETH - 72, swimup ¥+ % FHv7z AIH (3, fib
FERT 5 e LWiERE | EAFA LN, A
I Hofgiaisik & L ¢, swim up ¥ 1 EIUEID,
FHTHDEEZLNS,

STEE 65V
A% 1 5135(135) H 5 140(140) B
0, EL-ALko, 19881 A 1H - 33%5

Bid, TNTNINIELIALE - 34% 15D
BYTT, AELTB®HUBLETET,
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SHCFERKOTET7TH 15 H (1) -16 B (H)
R Tz=v IR T
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1. Alexander Lopata (Australia)
The early human embryo: Its potential for growth, blastulation,
hatching and hCG production in culture
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Biology of implantation

3. Jean Cohen (France)
Cryopreservation of pre-embryo in IVF/ET and related reproductive
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