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kX 5 i2fzole.

Frgexts & LTRRIBEBE YoMk, RN ES T 2D
M, PPN, MR, B OMBRMEDN. FRYEHRR L
UTix, B, IR, #, P, BRI Ebhic. #E
DL U CHARSERR L IR IR L7z, BIRK
ZEEND TR EOERC, b20WEBEDOE
REICHEH LTHEZBIRL THIEE L L 02 &R, R
RE DT ZNITFFRIOEE E b T IcE D 7ok
DWTHIE L7z, ZDER DT Degenhadt, Geis-
er, Kleinbrecht and Boster (1971) %, FA wHiikizi
¥ 5 BRTEEMIC W TSSO R (XO 2384 : 4
Qefafk bV Y I —2%20f) : EHAE R Y I =324 34F
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WREIZ 31T D YR iF %

HAfESE 31 % 3 &5

#* 3 HARMECHTIRAEEMCRTIZAZhOEAEREEEOBEE (%)

pEkR X0 A~G |m#mrvy | = | mfm M mERE:
i % * | H T PE TR PUYS—| 2= 0EMN

;%(ﬁ) % % % % % %
Arakaki 5, 1970 63 28.5( 18) 30.0( 19) 0 11( 7) 1.5( 1) 27.0( 18)
Boué 5, 1974 921 15(140) 52(481) | 1.7( 16) 20(185) 6( 55 | 1.1( 43)
Carr, 1967 53 24( 12) 52( 26) 0 18( 9) 4( 2) 8( 4)
Creasy 5, 1976 287 23.6( 68) 49(143) 0 13( 38) 4.2( 12) 9( 26)
Kajii &, 1973 82 13.4( 12) 61( 50) 12( 1) 12.2( 10) 6.1 5 4.8( 4)
Therkelsen %, 1973 139 28( 39) 45.3( 63) 1.4 2) 10( 14) 7.2( 10) 7-8( 11)

() BZzhzhBEHAK

P26 TV A 7 LERER 3B 2HRELTVED,
Wil z oML R TH 5. RBRKICB T 25
ARG ORI 2,557, BIRKIZ BT % Jeafifst
PIORRFT 2,107 2 Y, EHEOEMOHZ WHO o
HENE BT DR 4,664 FIC A TV S, 1966
DD 10ERIC FMED MIRIAFE R E LW RRE
LTW3. FisEs: ik soncz oftedy (e, 58
W, #E, Wit ie L) OMERRTEOMRIIERIF24~T78%D
BENRH Y, FH0%ATHTH D, pEhH L Yafkiby
DHBERLH L OFICFICBERIEA b h 2 v (Carr
1963, Hamerton 1971). E7=HuHl, 4 AFEORIC
biEEREFOHBERICEL NS EEITEL RN E
IThD.

REHIC R BREE R IR OMBIRE 25 b, RKBRK
TR 2, 55THI B RFFE S T, 8 ~BA%DEREN A LR,
ST L26%DHBENR L BN, ZhEFED BHE
iz WHO (1986) OFifikin DB S h220%ic
EWERTHE. —F, BRRICRT 2R B
KIFFELL{EL, 72 & 2 1¥ Arakaki and Waxmann
(1970) ™50%, Boué and Boué A (1971) M62%,
Szilman (1965) ?64%, Jherkelsen (1964) 49%,
Thiede and Metcalfe (1966) D44%7: E23H Y, #RE
2,107 Bl WFreShr-. REEREEO HBRO BRIZ
i, WAWAOERMNLEAKRLTWSLEZ LN, £h
Ii3Hg, AHE, RHEES, EREIFRESEZ RS
2, Z05 b THRERFOBRAPECEFEEZ LOTWS
LHlpEN5.

BARMEIC oM 2 REERREOME 225 L, 1004
P Eo#iREI % & TR HREL0fch L SnTZ 0Bk
ERLICELD/Z. S5 ER2ICEHLE.

RKLICHD X D12, #HHREI%K 100 PLEOHZE#RE IS
IF YA O HERIERIL 8 %  (Stenechevee, Hemp-
el and Maclntyre 1960, Boué and Boué. 1973,
Boue, Boue and Lazar 1975, Boue, Boue, Dehichat,

Perratdin and Yvert 1975) O g2 & & v, #EHRp]
4,030 10 95, 1,696 62 PefafkiiEg® RmL, F
HERRIZ 42% THB. Zhix WHO DRt 20% ik
N, EBPIEEW. EMEOEIRIZE 2D THA .
Huth SRV TRREIREL 1,695 e+ 5 et R i o El G
EHDE, XO 1319.3% : A~G MV Y I—i349.9% :
HERNY VI —131.4% @ 3513 17% « 4450
5.5% : BEREFOMITT%ERS (F2). KE
RBWE 6 M b, TAENOREREFIET 545G
R O Pt RRICH TR 3 ITTT.

a., TSI E—

i TR ICHER E 2 D TIET 50
DEFETHBN, ZOHO—FRRIFTWLOHRE ) Y
X — (monosomy) Thd. bt bhTEE/ YV I—ITk?D
LEREII45TH D, MELHDNZE/ VY I—EL
TIEXE/)YVI— (XO) HEET, HcGE,) VI—
Nb%b.

1. XO

MEE DY & UTRRICE LW O X ifke /
VI— (45X HBWIE X0) THhBD. XEIVI—F
WMERNICEEETA LN 5. #1010 Eogeds
MHEFHENTZ 1,695 Bl REMKED 5 5 326 41 (14.3
%), WBHHRHEIEED 8.1% (326/4,030) XX E /Y
I— (XO) Tha (F2).

22,500 ~3000 A1C 1 A0 FHERMEE ST
W5, XE/YI-DPHEARMEIZE L S EWEETHD
haH, XO JRIEREEREEL, REICL>TEDR
%.

—, Zo#E» b IHBUHE XOMEF) o TH
% &, Carr (1967) 1%28.8% (12/53), Dhadial, Mach-
in and Tait (1970) 1333% (31/94), Kajii, Ohama,
Niikawa, Ferrier and Avirachan (1973) 1%15% (12/
82), Therkelsen, Jensen, Janasson and Lamm (1973)
1% 28% (39/139),

Creasy, Crolla and Alfermann
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(1976) 1% 24% (68/237), Boué and Boué (1973)
1315.3% (140/921) 72 ED¥fERH B, LTFLH—
TELRWA, FHThIE20%I127 D, #BEH» RO
FTEE—#T 5. chprbiTh XO DOEWEIEE
HAEHAILTHS.

BEOFHOFEL LTELLRD X5 72 30 7
E, B WITRREIC X 5 I8T- 0 Eikis Lo 8T
XO REoBERLLTERY EFS k. X0, 3n,
4n ORMEERIZTZHhZN25.9, 26.7, 25.3%T, EW
e ROBARIEEI26 4% TH 5. ZOMICHEDOEIS
Si7evy (Creasy, Crolla and Albermann 1976).

VREE DY FE 1 BE Y B R IEIL R RO ER
i (Bals) THS. Miller and Poland (1970) i
198D FERR RO L5, THREMICRE 2R
OHBRIZONT, R 5 HLAND88%, 5~ 6IH358
%, 7~12fA332% L HELTWS. ZOBERITRARE
RFECBVTLRILERERLTWS. Tabb, Yuf
RENCIE R A TRERR W0 IE 1E 1/2 1% iR 17 0BT,
3/ 22D EICHEH & 23, WA IC LA E I
WROWMEIZI2~14GEORICKESPREZ2TWS. Z0
SBXE /Y I —RROFEERZOHIFICKIECEZ >
T % (Creasy, Crolla and Albermann 1976) .

WO THICRRSN RN T, FHECBWTHRERY]
12 Arakaki and Waxman(1970) kX% ¢®/ VYV 3I—1
], Larson, Aaro and Titus (1970), Boué and Boué
(1971), Boué and Boué (1973), Carr, Law and Eki-
ns (1972), Ohama and Kajii (1974), Kajii, Ohama,
Niikawa, Ferrier and Aviracha (1973) 2 Y XV, G
£V I—4f, FH5FIPHEENT.. Ohama and
Kajiit (1974) i X h i, GE/ YV I— 1o B
30 3%, 3 [EIDITHED FRERE T 4R 14 38 T HE Lic.
31x33mm O MEBPET FHDS LTS 2 V. R
M L TRERE L DR, BEERELL. N A
v G-y FEIZXST 10 RIFEEER No. 21
(45, XX-21) THhBHZ L&D, Carr (1972) DAl
1 fil 240 RS A B A3 A R85 ~103 H o IRZEIC
MENTZS ~6mm JETO kI I > T 28fiE D
5% 25 Ml Hefafi B 45 R L, BEIG T O R
No. 20 % O 1ENB RIFTWS No. 22F /Y I—
(45, XX-22) RBZLEBAINLTWS.

Hgatko® s Y I —DHBHEOFEZ L ARWEEH
D—2L LT, ZOEOIEFEELIEOMmD TRV
HICREEZIEIEL, MEERD S LD TE BLARNICH
Hahzd-wlEL5N%. Boué and Boué (1933),
Deluchat, Perraudin and Yvert (1975) 1ZXE/ Y I —
LE (No. 16) £/ Y I—m 2iER%K (134, 157) iz

® OB £ = Bf

(313) 21

EFLLIEHLTVS.

b. PY¥I=

1-23%t DAALICIER 72 SFEFR 2 HO Y2350 % 72
UTHET NSNS, 2 OfER% o 1 Hidf o getafkns
b 2B bV Y I — (trisomy) T, Yt 47
L. PIZECHDOLIENTY Y I—kEF47+C
Ths.

TEDPEERT L LTEHELVLDRARSEHC L 2%
et fk b U YV 2 — (autosomal trisomy) 23% %. ARED
LGREICEST MY Y I —2FASh, BE#HH1020.8
% (843/4,030), MEFH ©50%%E L0 5 (F2).
Carr (1971) ¥ TIERERALIHERTL MY Y I—
DFFEEIT46% (93/201), Boue and Boue (1974) DHfF
JETI1X49% (143/284), Makino, Iketichi and Sasaki
(1967), Makino, Awa and Sasaki (1968) % 48%
(11/23) TH5. A~GHIZBITS MY VI —0
TR YVOERBRL LS.

WAERRTE S e iyl (Sv RiR) 2k s e,
A~GEOERAMRITHYED 2 FICK Y IRBHICE
HIZKBI& 5. Kajii, Ohama, Niikawa, Ferrier and
Aviracha (1973) T b Y 7V v —F A¥F— v FEEIZ K
Y, Therkelsen, Jensen, Jomasson and Lamm (1973)
X Q- FEFFZ7 Y <A % —F, Creasy, Crolla
and Alberman (1973) I bV 7V v - FAF AU K
kY, ZhZRA~GHEDO MY Y I —LAaEOFREE
finofe., RA4CREShRAERERTEELD, ThH
FRIZOWTIRARS.

1) ARYII=

Atafko 3% (No. 1, 2, 3) 28 )Y I—T
b5, R2OBHPLHBE, FBBOLYYI—D)
HA MY Y —F2F b b3 ARITHBNDS. HEE
L, SEERUNT, MR LELOND. ALY Y
-0 PR B R, ZERagER LS L b h,
AHNZHEFA L £2TWW3S (Crrasy, Crolla and Alb-
erman 1976). ZDZ M HA MY VI —RBREFEHIRIE
245, IrERSANICHRESh b0 LEDRS.

Kajii, Ohama, Niikawa, Ferrier and Aviracha
(1973), Therkelsen, Griannet, Hjort, Jensen and
Jonasson (1973),
(1976) XAYYLEEIC XD A MY Y I —ReifkE AL,
FUY = AT & A BEKICHY T L EHED
2. A MY Y I EREERIhARWY.,

2) BERYYE—

BREAD 2% (No. 425) 28ty Yy I—
FFE20EBY, PYYI—0D 5 H14/843 (1.6%)
OFEERRL, THLMEICIBO THRRAETHS.

Creasy, Crolla and Alberman
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Boué and Boué (1973) 1% 6/481 (1.2%), Therke-
Isen, Jensen, Jonasson and Lamm (1973) %2/63
(3.2%), Creasy, Cralla and Alberman (1976) Z%h
FRB MY Y I =3 No 4QRAMIC tHY T2 2% B
R.L, Ikeuchi and Sasaki (1974), Ohama and Kugu-
mi (1977) @ 2§]ix No.5§AkLRIES Rz,

3 ErE s

CREfuEfk (No. 6~12) 2Z L bV Y I —T,BIEN
CEFTHD.R2ICHLESE, MY Y I—REH»HRD
HATHRNET182/843 (15.6%), Uik B EIz3 L
7.2%T&%. Boué and Boué (1973) (%86/481 (17.9
%), Therkelsen, Jonasson and Lamm (1973) [%11/36
(17.4%), Creasy, Crolla and Alberman (1976) %17/
143 (12%), Kajii, Ohama, Niikawa, Ferrier and Avi-
racha (1973) 137/50 (14%) OIEEE% & iF, FIIHEE
1116.1% TH 5.

TERR R & etk % &, No. 7, 8, 120 1Y Y
TR, No. 9, 100 kY Y I —RIX Y FEHHIMH
PEVERD D 5. WIHENBHNNTHBITHL, %BH
1335~42A TH 5. HERIZBWTERBOREWIEIEICH
Je L7 X< BETH L0 ).

BEC b Y =% Lo TEERIEEKLE, WA
BRETGSH R E RO b DG E Lo Lo h
TW3. ChYYI—+FFAIBENN, RITITHIE
RCHRY Y I-pHEER TS, No. 8h Y Y I—D
HAEHOBREIELRESE, Bim, & F, 5HE F
R, MR EELWIFETL b, [REAREDILEN T
HBH. b8 bV Y I —JEMERE (8-trisomy syndro-
me) & LTHFbh 5 X HIick>7z (Kakati, Nihill and
Sinha 1973, Hauage
1973, Tuneblick, Halicioglu and Say 1974). 7z
No. 8y Y I—F¥A 7, FTokzid (47, XY+8/46,
XY) bEEARSFEORKG (G Rnimns, KA TH
WOH, 8%, M, FRO#MY, HEOWY, HtEOF
T, WHEE, B RERE, OWESREERE) 21oZ
LT R SN TR ERERE (trisony 8 syndrome) &
LT#HbhTwWb (Atkins, Miller and Salam 1974,
Casperson, Hulten, Johansson and Lindsten 1971,
Fineman, Ablow and Howard 1975, Shiraishi 1977,
Mino, Kastbuchi and Goto 1971, Kondo 1976) .

4) DRIZI~

DD 3% (No. 13, 14, 15) ZkBiF5 hU Y I—
Thd. 120N LRD L, BRFH84BHFD Y
YI-—H0dHb, DY YI—IFZ184, ZoEER
21.4% (181/943), PAfkREREIC 3L 10.6% %R
L, ChYYI—XVEHETHS. Therkelsen, Jenss-

Jacobsen, and Henningon

WA B B P kB

HAME&RE 31 % 3 &

en, Jonasson, Crolla and Alberman (1976) 1316/63
(25.4%), Kajii, Ohama, Niikawa, Ferrier and Avira-
chan (1973) 311/50 (22%), Boué (1973) {%109/431
(22.6%), Creasy, Crolla and Alberman (1976) %
21/143 (14.6%) OHEZE HIF TV 5.

D bV Y I —HORMKOFHEEE, Carr (1971) 23
1834 IR U 75 5841333.45%, Boué and Boué
(1973) Iz X hix32.5 (*+1.3) 7%, Creasy, Crolla and
Alberman (1976) I X#iE33.3TH 5. WYKL
U Y= ORMAERS DO F) 30~31 % (Boué and Boué
1973) KRB ENR Y B EhkT /Y I—, K
P, BRMEAe ¥ ORMEATYERNI27 5B TH S, T TICHE
BFREE, GrY Y I—%b o480 VAEEHOMAER
B ORI & BN+ 2 HETH 5. FHEER D
N5 &, GHEGEORGMBRSEP T ES. R,
GRENY Y I—% b0 ¥ v VEBERO HAER 3R £ o
TL 2 Lfims hTns. B e ARaR 1o
(neucleous) LFEAELTWS. S LOfEEVREAMAKDS
HECTH L, BMICRaBiz B TR L LT, M
BgeEfRIZ b Y Y I —MEKT B eSS, Zonkd
ICUT, M ERD N Y Y 2 =TT R R O
IMBFHEEROIEIC B FE L, 2K & e 55
HEDHMAEARRL, ZofEEL L T HBHEEZ AT
LD LHzEEN S (Boué and Boué 1973, Kadotan-
1978). DY Y I —IiZB T B RBOTHEET, DR
Yetafi b Z O OIESHREIGL AR O THEEN 2, K
R OR T HE~OFENTE 2 B,

Ry FERISTRESENIZDHE MY Y I—1TEK3IC
SRTEY T, ThahbhvliLTas L, 13hY Y I—
(4f) :14r VY I— (A2 : 158 Y Y =25 17T
ZEAMBRESHTWS. RESN22360 M) YV I—
Db, DEENY Y I —DHIT14.8%, 1581 Y I —iF
EDORIT.6% % HDTNS.

5 ERYYI—

Efic)&T 5 No. 16, 17, 18D 3B+ 1~V Y
T—Thb. FlLl2ibl3nThaiE, RiH8434]
DEYYI—FEDIDL, EMY Y I—iT3204]T37.9%
(320/843) DFFFEERIRL, YR BHE ORI L18.9
%T, bYYI-—FPEEOEELRT. ThEthoR
Bz HOWTH S L, Therkelsen, Grunnet, Hjort, Jei-
nsen and Jonasson (1973) 1327/63 (42.8%), Kajii,
Ohoma, Niikawa, Ferrier and Avirachan (1973) %
20/50 (40%), Boué (1973) 12127/481
(35.8%), Creasy, Crolla and Alberman (1976) X60/
143 (41.8%) OHHEE HIT TV 3.

Ny RGYER EOTRIESNZZER MY YV I—R3F

and Boué
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L el -

(315) 23

£ 4 AUERRECEoTRIAES N ARFRERROAR~GHD MY ¥ I —
T i A B C D E F G
T~ F® | 5304 5|67 8910111213 14 15|16 17 18|19 20|21 22
g >~ 1?2 2|
Therkelsen, 1973 | 0 2 3| 2 0|/ 0 2 332 00| 1 4 10|26 0 6|0 0| 3 1
Kajii, 1973 01 1|1 0/ 143132°1 4 3/ 8 0 0/0 0|5 2
Boué, 1974 e = G BB RO D] = e = e e =
Creasy, 1976 061/ 1 0/,0033100 3 3 4|3 0 6|0 2|10 11
i ——— |- 8|—42—1——|— 1 —|— 2 —|1—|— -
s 223 09 5] 4 3| 1121312 9 2 2} 412 17]69 2 12‘ 1 2|18 14
Tra - - = ‘ ) - 3 32
& BN, % ( /223) | 14(6.5%) <3f;96> 51 (22.8% | 33(14.8%) [ 83(36.7%) } B s (14? b

ANZHBEY, 168D Y 2 —69% : 17U VI — 04 :
18hY YV I—126THB. 320FF1I7Y VI —1FIFH

JER SN ppo7z. i, Ohama, Kusumi and Ihara
(1977) 12X D 2D 17 Y Y I —DOWHERR KPR E

Niz. 2517 LA O AN BRI L D
T, 180 (7 X 6mm) &35H (32x28mm) OJEET
%, WEMIGEBELERETSHS. ROV
ICRESEZLDTHS.

F4IE DL 23FDFESAIZIY Y I —D ) HE9
FIWI6 LY Y 2 —=ThHB0b, HEIZ30.9%ER25. F
72, Creasy, Crolla and Alberman (1976) 3183fD%E
FHIZL ESWT, 16b Y Y I—DFEE 37.3% £H T
5. £, EFMNYYI—-NTHBL, 81.1% (68/83)
ZI6FY VY I—AEDTWS. WFhicLTH16hY Y
T —RIEFICEHWEETHEL, M) Y I -HTEMIC
ICEF 2 Lo v, WhiEl6 b U Y 2 — IR S
b ERALEERE TH S, 161 Y Y I —BRVEIE
KFZELDTNWS.

EFE MY Y I — 0L L5 ~TH%. Boué and
Boué (1973) OEEHZ i 2 ~ 4B TR IO FE »3ME
ELTW5. A 3ETI6 MY VI —JRREREEEL
LTW5. BAEAORWENCREPFELTSZ 00
E MU V=28 HEMICHNTWE Z L3 G
5.

16 bV v I —REERR VI REM (o — AR IR AL r i A3
2Ly, Carr (1971) P3184E2 5D LIcERIC X
L, REfobo TH, ZZIRgELF, FLWAERRL
T34, AARMCEFDOLDO1HTHS. Creasy, Cro-
lla and Alberman (1976) O#FEIZ L, 1681 ¥ 2
— A WTH R EEFEZIET (14KE3mm, 2
it 2mm), 12FICBWTREFEREE, 7HlicisnT
B RBlEiL, 18 Y Y 2 —TE55mm £150mm O
JRRR BN, gL bREENL o T, liLc
B, #wRofEL-oTV 5.

ENU Y 2— o R4 o 4l 13 29.58 (+£0.88) 7%
(Boué and Boué 1973), 29.35% (ZD 9 H16HY V2
—7329.75%, 18b U Y I—7%327.05% (Creasy, Crolla
and Alberman (1976)) O#H4ERH 5. EFHERILD
FHET 4 (26.458) & H_TRENRL, Yk
HIZIEFCHEBRL TV S L s b hen

6) FrUYI—

F#®»D No. 19, 20 2%fics 7 % MU YI—Th
5. F2rE3I02FEHICIOTHS &, 13f»HES
t, bV Y —HEOEREHD1.53% (13/843) DFEEE IR
L, QeffhkBaEdiicdl, 0.77%Th5. BEENY Y
I— LI FHO N Y I IEREICEE D THT H
5. FREROHREPRO>THS L, Carr (1967) D2/
26 (3.8%), Arakaki and Waxman (1970) ¢2/19
(10.5%), Boué and Boué (1973) ™7/481 (1.4%),
Creasy, Crolla and Alberman (1976) ©3/143 (2.1
%) HArbh, ZOMOWIEICE F-hYYI—-F 0T
bd. AU FSEEICIoTREShIZOE F20 232
B, F1OM1fTHS. FWEICF Y Y I —DHBIRA
B v d Z 2, B JRBOYHNIZREMMEILL, I
RLBDLNBUBNCHKELTLES Lo Bbhs.
IDZLRF MY YI-PEHENT S 52 LEEb ¥
5. 200U Y I—232f, FERRILE L FI15HIC HiEE L
TW3Z LA Creasy, Crolla and Alberman (1976) 2
kvFERIhTWS. BEERK?28.35 (Creasy, Crolla
and Alberman 1976), 30.317% (Boué and Boué
1973) OWED D D, Y kR BE~OREKER DK
#ITE 2 b, &, Carr and Gedeon (1977) T
VY)Y —D 1FPEELSS (0.45%).

7) GRYY =

GE®D No. 21, 202+ 5 VY I—Th
3. #1k208HcIE, BE843HIO Y v I—
D 9 H134{5]18.4% (154/843) DHFEEEZ L > TH LN S.
Y RREREICH LTI 1% TH S



24 (316) WREIZ 3T

Ny RGYHEIC I TRIES Iz, G MY Y I -1
iz G2123184, G224314%4 (31326)) TH 5. RES
NI ET et 2 3H1314.3% (32/223) TDELIZIT
RISHEETH 5.

No. 21222l 3B ik A— b7V 777 4
—ETEREREETH B, Ny FadukicX s LiE
FERICHN S B.

T, Niikawa, Merotlo and Kajii (1977) %46,
XX/47, XX +220 10T F A 7 HD2 ) VI —0
TEMREHRELTWS. BRBELCSWTIZEF A 2
MUY I—DFiZZ{FHTHS. Maeda, Ohno, Ishib-
Samejima and Sasaki (1975) X35 1EFRE R D>
» No. 228EERI L ) ¥ T —46, XX+t (229 22q)
DURENR A FEHR L.

GHOIB2A MY Y I—Lk221 Y Y I —DREREZ
Z ORI L TR,
(1976) lckhiF, 211V Y I —D%<L OFNI R
ERHREHECHIETHS. 80mm 1T 5 RN 2 Fl4
b, WTFN LA BRI TH B2, FHIcwmHizEd b
v, Lz, 228Y) Y I—% 1227, 29, 30mm
D 3PNTZENERE, EFRETRETOECRLETHS. 20
XoicnnE, 21N Y I —DNFF2 LD b RERY
DERKENL Y ThD. Carr (1971) DI8HEN L
RLIckERERDE, GMNY Y I —HEEZREL D
B, 25f)H 8 A RAJICIER T, ZDOMIIRELRE
W1 PIZERBENSHTH 5.

BEBLOFERSICO>WTH % L, Creasy, Crolla and Al-
berman (1976) DMETIIG MY VY I —HEDRED
TEAGEERIZ30.55 (2D 9 H21 MY v I —i330.85%, 22
MY Y2 —(330.25%) T Y, Boué and Boué (1973)
DIFAETIE33.2 (£1.45) THS. WTFhicLTHRE
HOERMBHIMATE NZ X HZ>. GhY Y I -3
BEOHEEDOENC &, LORBOEROE LW )
EDHEOBAELE—Th5s. G, D Bt kRICIZFRE
EENEZ Y B, UL RSBEORNMERE L £ 2
bID. MBIk ) Y I —OBERFIK L 5 R
SYBEDSERE O O BN ATEE S O 548 % 1 TV 5 R
e, ¥ U EREICBWTERBP B LT 5 H
ErbHLEZ HNS (Kadotani, Katano and Yamaoka
1978).

Kadotani, Katano and Yamamaoka (1978) (& BEA4F D
DENZ LD, JIRHHALICHHSER OIER 2L,
MUY —0RAEORRLERIASHEES, GMY Y
I-OREFEOIERLROIETHAI L LTWS.

Niikawa, Merotto and Kajii (1977) (¥ D # (No.
13, 14, 15) ZHONCGHE (No. 21, 22) IZ@T 584

ashi,

Creasy, Crolla and Alberman

% e fR B 52

HARESRE 31 % 3 45

BTSRRI Q AR LUIT R AN Y R AR
ER (R BEETHITLERBRLL. 20LBRME
Lotk HEEE LT, 3360 D, G Y VI —0fk
ERRE L ZoRXB L BHOMEERMLT, Y Y-
T TR T U TG AR DS O S B & T R R D U
FRDONT NN TSR EZ Lich®2BR L. 20
WFFED D, 13bY Y I—141:21bY VI —34]: 22}
VY I=5flicnT, ZhFh (No. 13, 21, 22
DYEARDPIFEIE O 5 1 IR B W Ty BkE % i
LR ThBZ L, 14021 bY Y I — [ZIFR
B 2 W AE (£72358 1 Bl Ji5E) 235w T
No. 210RSHE X352 L, 14013+ Y V2 —T i
N AY R T DA GTBECIRK L T WA HA A L. £
HOERIIREE O 1 B SZU AL 9 (13- Y
VI—14]:21Y I —3%:22rD Y I—5) T
T35, BEHOR 2 BEGRICFER L7221~ Y
S—14TIE2HETHS. I RFESRZI D H Y
Y I —WMEDTRTH, BPHOFICIRAEIZS T 53
@%DKQ%KE@LTwél&@EB&M%&%T@
%.

8) HHAEILNY YI-—
F—EERCBNT2BO MY Y 2 =B ETEH0
T, PR BITIBTH S FIZ T ATEE GIED 1 etafkn
HBHEMNI Y I 223841348, +A+C; E£/2FX k
YUY I—2¢D MY YI—DHEHFIIIE, XXY+D oL
Td%. Kadotani and Pergament (1967) % 2 :
Dhadial, Machin and Tait (1970) 2 X % 2 : Kajii,
Ohama, Niikawa, Ferrier and Avirachan (1973) 2 X
% 14 : Therkelsen, Jensen, Jonasson and Lamm
(1973) 12 X % 245 : Boué and Boue (1973) iZ X %164
RE, ABAPHEShATVWS (F1). FRBECH
LT0.6% (23/1,695), YefafiRiiEidsiicatl T1.4%
(#2), EELMY VI —OBEREM Y Y I —Bck
BELCRRICE W E WS Z i34, A, B,F gLt
IRWMEZ R LTS (&4). F—@Eficizshs 2
DLYYI-FEREFNEREGT, &b EREFRME

L7z 2 BOARSEIZER T2 LD THA 5. Boué and
Boué (1973) ORI # 4 LI L TEE MY Y 2 — 2Bk
LTWABRBEEEDO ik L THDE, AF(LE) : C
HE(347) : DEE (641) : EEE (74 : GEE (1045)

XbUvy3I— (34]) TH5. D,E,G BHEOEINE
{RLERNIE 35.0 (£6.09) FET, ZAUE Hkans Ao
fEELHEDbRS (Boué and Boué (1973)). +E, +G
(140), +C, +E(140), +D, +G (14)) THb
NIEPTIC X, Th b OMENFINTEILTED, B

THEFOEVNIWIRT- % & 2f%E T H % 2% (Carr
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(1971)), 7272 14 XXY+D {320mm, 7} R EIEFIC A
2 5EW%E L > T Wiz (Pergament and Kadotani
1969).

EETEINTLSZEHENY Y I-I2ix XXY+G:
XXY+18 : XXY+G : XXX +18 : X/XX+G : X/XX/
XXX+G: +D+G: +184+G REMHETATVS
(##$3% Human Chromosome Zff).

x B

Arakaki, D. T. and Voaxman, S. H.: Chromo-
som] abnormalities in early spontaneous aborti-
ons, J. Med. Genet. 7 : 118-124, 1970.

Boue, D.H. and Boué, A.: Abnormalies chromo-
somique dans les avortements sponeanes Syu.
on chromosome errors in relation to reprodu-
ctive failure Bo@é Ad Thibatlt, C. (eds)
Inserm. Paris : 29-56, 1973.

Boué, D. H. Boue, A, Deluchat, P. and Yvert. F. :
Identification of C trisomy in himan abortuses,
J. Med. Genet. 12 : 265-268, 1975.

II. AT FHE

10N/ O IR I 1 5 B SRIREE T1240~60%
2R Syeta R R % 55§ (Carr 1971, Boué, Boué
and Lazaar 1975, Creasy, Crolla and Albermann
1976). LA BIicHEBDEN], TAbLEERSCHEAD
EMIC 7 b1 B YRS OFENT 1252 {E<, 0.5
%W& T3 % (Court Brown, Buckton, Jacobs, Tough,
Kienssbery and Knox 1966, Labs and Ruddle 1970,
Jacols, Melville, Ratchiffe, Keasy and Syme 1974).
— RV HERE D15% I IREE ISR D D, & DOFE D28
%IRPERRETHS. ZOXIRFENDELT, BE
MO IRITIE PR Y ORTYAKBEIEET S L
BEMENB. Lizdi>TET & B3 VIZIIFER, 34,
R, R, BRIREE & O BERBEICHEWT, YAk
DEFEMAEOREEREEL, MELFET R0 M4KE
HORERFRDO—> & U THREEER SRR &2
Ezohsn, ZOMOBEENREEC W TR O
FEHRSA TV LEEREHETH D, FEkoRE
PDEDOBREF TREEOREORELRY, AEICE M
RHEZ—o0FHY R Bcwi, BEEKOHEL
L, efafkils & R L ORRE ST 2 IR EE
REHZLO. TORDICRAEORH L b U HARI
B Yk AR WK, REo 8, ik
b, RROAAERD L ATIRIENL & S5 B AR 0 HBUHE 2 & 0k
AR E RO B Z LBBETHS. I LR
D—or LTALHPE (induced abortion) 1Z331F %%y

OB =
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1. REFERBEOE

N TR, o Getafha SR~ 5 A3 19604
EHbih» bhFEic AARICBWT fTaabh7e (Makino
and Sasaki 1961, Makin, Kikuchi, Sasaki, Sasoki
and Yoshida 1962, Yasuda, Masuda and Tomdra,
Sasaki, Makino, Miaramoto, Ikeuch and Shima 1967,
Sasaki and Makind 1971, Sasaki 1971). 1966 4= I
WHO 2ME8 U 7245001 0 N THEETIEZZ D 2 %I HH
MWD LN TWS (Geneve Conference 1966). I3
TGO 77 b ie NLFRERR JiiT 4,530 R iic
MDIF%. Makino and Sasaki (1961), Sasaki, Makino,
Muramoto, Ikeuchi and Shima (1967),
1971), Yasuda and Neriishi (1971), Tomura, Sasaki
and Yamada (1969), Kadotani, Ohama and Sato
(1969), Carr(1971), Hahneman (1973), Kajii (1973),
Yamamoto, Fujimori, Ito, Kamimura and Watanabe
(1975), Yamamoto, Ito and Watanabe (1977), Ya-
mamoto, Ito and Watanabe (1976) & D100 LL_F o {4
ZOWTELDHERFESCELD. FhizthiE
4,139 o N TR BOREHESHIE S, it
HAADEE 6 fI3E Eh 5. e b FILWHAEX Makin
b Sakaki % OWHHFITE B 196LELHKD S DT AL
W2 5D 1,06061% . D 5b ik JeaffkRE 9
Bl (BFA 7 E2EL, 05 H5HIE 45, X), WiE
vy 3—44l, DgDq HELIH &= & & (%5).
Tonomura, Sasaki and Yamamoto (1969) [ZHITICH
W09 DR AL, 114 (1.8%) oYL fEik
(45, X 3HIBXUTDLIY Y I—) BHE (X5) L7
Kadotani, Ohama, Takakara, Kusumi and Makino
(1972) 135 B HI X > 18551 % BFgE L, B (AT I8 /L =
HTuv2v. Yamamoto, Ito, Kamimira and Watanabe
(1975), Yamamoto, Ito and Watanabe (1976), Yam-
anoto, Ito and Watanabe (1977) Z#iE#ikizs T
1,600f0% L 52, 7761 (7.1%) HFEDO N Y Y 2 —,
YA 7, 3EE, ABEZRELTHTNS(ES).

Ford and Hamerton (1956) X4 ¥V A4 7 v 7 A7
= FHUg» H307F 2 %8 L, REAEREIEZ0THS
LHELTWS.

Hahneman (1973) X=Xy —F 2B WT 1724
EHFEL, 64 (3.5%) mAEMEE (CrY Y I—,
EMDYI—, GPYYI—K1flLEF17 26 %
HELTWS (F5).

Kajii (1973) 3% = 3+ — 7HigIC S W T 618 7% L
B, 18 (2.9%) OREEHRE L TWw 3 (£5).
TRbbLFRFIZL ST BFIC BT 5 R 74

Sasaki
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VEEIC 1T B Ye ek i 5

ATRESGE 31 %3 &5

£ 5 ANLEICHT 2 REMEIE (Bae 100 L Eo®E L D)

Y e &
AT R o mwomom e+
H IEH R R
o % 3 2
Makino, Sasaki &, 1961~1971 1,060 1,046 J 14 1.3 498 562
Tonomura 5, 1969 609 598 11 1.8 325 284
Yasuda 5, 1967 188 183 5 2.7 85 103
Kadotani, 1970 185 185 0 0 99 86
Ford & (R)** 307 307 0 0] 157 150
Kajii 5, 1973 618 600 18 2.9 290 328
Hahnemann, 1973 172 166 6 3.5 86 86
Yamamoto 5, 1975, 1976, 1977 1,000 929 71 % | 516 484
7t 4,139 4,014 125 8.02 2,056 2,083

* X0kt ; XXY, XXYY, XYY, 20 F A 72 L3 BHEELTHS. ** Kajii 1973) =k 3

D OETH DS, KRE4,1390]0 5 61256110 gL
ERRERENTWEDT, 20 RF30.2% L Lnb.
ORFFAERICER SN TVSE (Hamerton, Ray,
Affott, Williamson and Diacase 1972) [ZHig+2 & 5
Emch 5.
abe (1975), Yamamoto, Ito and Watanabe (1976),
Yamamoto, Ito and Wanabe (1977), Ford and Ha-
merton (1956) XEHHE (LSS LEE) AV, iU
MUREHIEIC X T, IR DAL <
0%, FBUT HERICBWT X BEFTD L xiTn
D ZO& D HRRICSGEERRE OB ROJE O—2H
M %. Yamamoto, Ito, Kamimura and Watanabe
(1975), Yamamoto, Ito and Watanabe (1976) O
JEIKEPMERICE 2D T, ZAREFEROMD T
HW—EHE2TLOD0L D THS. ZOMITIE LR,
IR B ORREETH B,

2. FEFEEOR

RS ITBIFTHE P D, Y fREE 125 flog @R
WOMEREICE L. BEORT, HiEREEH
5501 (45.1%), MERLEARRE 233401 (27.9%), T4
71260 (14%), 3 R 144 (11.2%), & 3 ek
L, 4fEEB16RETHS. HHERZDIZNY Y
I —EEOFmERL A THEEERTRETF A 723D T
C, D, E, G bUYI—=0%L, 125012245 (25.6%)
THHMTH5.
EMREEHETIREY M 7250 T, XXY, XXX.
XXYY, XXXX & b6h3. XE/VI— (XO) v %
<176 (14%) Bouhd a3, Shix s —F—EREL
L THI1/3,000 DIHAERZ RTREFRETHY, Zh
PHREIC L RRICALNBZ LIEH#NHD. 2hbo

Yamamoto, Ito, Kaminura and Watan-

[ e
=

XE/ YV I—ZHARECLERICHE DR

I OTERRIIM UTRE) LRHEDOFERE R 7TICE L
»5.

H AR DR IEIE R © 08 o B (FE# 40~53
H) IZBWTHLAZDIIHL, 3 —r v 0EEHLE
iR lE (FI63~65H) RO LATWS. 4058 E
DERHFIZOWTH % L, Tonomura, Sasaki and Yama-
da (1969) (36094194 DEE DR & 0 2 iz,
Yamamoto, Fujimoto, Ito, Kamimura and W atanabe
(1975) % 500 £ 205k LA_ L OBEBLA 5 DGR 6 5] 12,
Kajii (1973) 136184 H 265 D& D FEHA 5 5 12 3 4
12, ThZnpaEREFEEZER LTS, Yamamoto,
Fujimoto, Ito, Kamimura and Watanabe (1973) |z X
3 L RHEIR2ARARIE RSB T 2 R IEIIE5.4 %, 25~
89 it > FLH IR VA 3.0%, 30~34 BEEE A R
2.7%, 35~39FREITIIT B BERIRIZ.7%, 4052
FETRMAREIZ24.0% T, BElOEE O L Jkic 8%
RRORDBHIMT 2EAEHENB VS, £, 22
TR Y I —RRIEAEHOER L RICEVWRTHEDRS
HAEbH>T Y Y I —DFETH B RHE L FHER O
WL O E TR S FENA LIS, FRIROREARK
S DR b OISR 4Rl & O T o MR
FETHLODEHTHS.

Hahnemann (1973) 3 [FRRICEHER O BN & 12
CBEREORPHINT ZHARH 5 LA TS (30~34
TS %, 405LL ETi227%).

Fujimoto, Fuji and Ichinoe (1978) (X ##&iEA L Y
DATLFREER: K 314 Gl O IC B TRAER OB L
ey, ROEREIRRORRENT 5 L2 RE LR
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£ 6 ANLHERICHET D REERLE

W% # e 5 PR R G| & & # | e 1 B B | GD
45, X 5 | 46, XX/47, XX, +C 1
47, XXX 1l 46, XXJ47, ¥X, +C 1] (®)
45, X/46, XY 1 5. X 6
' ‘ 45, XM&”XX 1 47 XXY 0
szlakmo,Sasam 46, XY/4/‘, XXY ]| 47 XYY 1
5, 1961~1971 | 47, XX, +D 1 47, XXX 4
47, XX, +17—18 1 47, XX, +D 5
% &L vl ! 47, XY, +D 3
45, XY, t (DqDa) . 47, XY, +2 9
47, XY, +C 1|04 7. XY, +3 )
45, X 3 47, XX, +3 1|
47, XXY 1 47, XX, +18 1
47, XY, +D 1 47, XY, +18 3
Tonomura &, | 47, XX, +17—18 1 | 47, XY, +16 1
1969 | 47, XX, +G ) 47, XX, +16 g
47, XY, +G 1 47, XY, +21 1
46, XX, inv (2p—q+) 1 | 47, XX, %21 2
69, XXY 1 | (1) | Yamamete &, | 47, XX, +G 3
——— 5 3 2 1975, 1976 | 47, XX, +G 1
1967 | 47, XX, +D 21(5) oy EEy =k :
47, XX, +mar 1
47, XX, +D il 48, XX, +18, +G 1
47, XX, +18 1] 46, XY/92, XXYY 2
47, XX, +G 4 46, XX/69, XXX 1
46, XX/47, XX, +G 2 46, XX/92, XXXX 2
Kajii, 1973 45, XX, t (DgDq) il 46, XY/47, XX, +C 1
47, XX, +16 1 46, XY/46, XY, r(D) 1
47, XY, +22 1 | 46, XY/47, XY, +D 1
69, XXY 5 | 45, XX, —C/46, XX/
69, XXX 1 | 47, XX, +C 2
46, XX, 99— 1| 3a8) 45, X0/46, XY 4
69, XXY 3
Hahnemann, 4% XK, +C . 69, XXX 1
e 47, XX, +E 1 71, XXY, +C, +G 1
47, XY, +G 1 | 92, XXYY (71)
(36~39 BTIE 4.4%, 40~44 B TIZ9.6%, 45~48:% WS, WFgediih, WRZERPEIOEIR, RO BE D FER,

T3 26.6%).
Yamamoto, [to and Watanabe (1976) (Z#T4E 5 i [H]

OEWORIIC, Bk EENBEERE N L a2
HLl7z. 6 ~1IEADKEETIE 6 ~8 %BOYBEMERER Th

575, S5HORREIIB%DOEETHS. fmiCTEICE
CERBMLBEL ENB.

FRioid~r=k 51, ATHECA LN B REERER O
HEREZ, FEHFCIS>THRYDOER HS (1.3~
7.1%). ZTOREIZOWTRBEERFICHBES LTV

BHOERe CEERERZD Y, TR O0OZE LT
WBZ LIIHONTHS.

3. BRAtEEE

THRFI ORI oM (FRNICRS T 2N 0lFE) 12
SWTiE WHO (1966) D F# TR4274| DFERIRIC
B BMEHIZA100: B 83L 0o T3, K5XHLA
X5 IcE oM A2,083 : F2,056L roT WS, #
PEDHRBRDRLE , 4100 : BI8.TL B, JAEWH
OFEIC W TR B HERZEERICHE W L Wb T
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x T ANLHERREORBER, MR L 5 MHE

% JE
&
T 2~3 | 4~6 | 7~23
% Bk Blk Bl Blk B
ol 20 30|13 12| 7 2| 0o of 4 4
17~20) “150.0 112.5
o105 39 44|70 63|24 23| 2 2|13 132
112.8 | 90.0 | 95.8 97.7
o 6 7|28 26|36 38|16 12| 8 83
26~30 92.8 | 105.5 96.5
arl 4 1] 3 12]24 21]21 13] 52 a7
Bl~39 87.5 | 61.9 | 90.3
1 1|5 6|11 12| 9 5| 26 24
36~4
i 92.3

41~46| 0 0| 1 0| 6 4| 4 3| 11 il

=t 70 83 120 119 |108 100 | 52 35 |350 338
" 118.5 | 99.1 93.5 67.3 96.5

# o KFRIOFAU LBz T DR
(%100 izt + % B oE4E) (Sasaki &, 1971)

W%, Mikano (1969) I iR 736 fEfko Myt 0
B 54335 U} 38l 0 FEREET, WA GEig
8 ~10#[H) DHEWIEIE (5E20~45mm) Tk
A<, 10 BELBICR 5 L BIERBIEL 2 5 Bl H
D, BEBEORMELZ T CRERBTERNE)THA.
Z DREIZ2WT Sasaki and Makino (1971) 13 4ufa fk
AN D OEEHT S L SWTEEMIZR 52 L T v 5.
1,000 > NTFREEN VAD JetafRBFZED 5 B2 b ot &
MR R DOTERE 737 2 3B, JRIBRIC L% ik L
THDE, FHEIZ 4100 B90.4 TH22, <blL
LG5 L BIEOBEEREVE ELNEL, bbb
A& H R OYIH 2> ¥ T8l 9 H BI04tk
DEPFEW (B79.7 : £100). 103ELBICH2 B LB
HWEREFEL R2HEARH S (B 102.7 : 1100). +ib
B 93 L 10 TIEMERHIC A2 5. BRI+ hiE
100 : 55 90.4 TLMDORRAFW. X5I220 ) b
5 AR & AEARIERL OHIB LT 5 688 ] gkt & 3
BL, RUVIURTEYBOFHIEL £51EY, T
WRIERZ 2SR VER, RO LRI < 22 HAR S b
5. 7ol 21T ~208% D RS B OITLIRIERL 1 DR EIC
BUF BMERIT 4100 : B150TH 5. 26~3080 M5
HIRIE 2 ~ 3 DIRIEICH > TiE4c 160 : 1H92.8L 720 T
w5,

Yamamoto, Ito and Watanabe (1976) 1360947119
2 DEERES D BV 2412, Tonomura, Sasaki and

MEEIZ 31T 5 Qe kgt

AREssE 31 % 3 &5

Yamada (1969) 136094 H112194 OEEREH N b ORI
2#liz, Yamamoto, Fujimori, Ito, Kamimura and
W atanabe (1975) (%5004 F405%0L D254 DEEE S
DI 6 412, Kajii (1973) 1% 618 £ th 26 ] EE
B0 3fllcznEFRREEREEZ BR L T W
%. Yamamoto, Ito, Kaminura and Watanabe (1975)
X 2 L RHER 4RI E 1T 11T B B IR R135.4%, 25~
20FRBED SR AT 7%, 40 HREL BRI 31T B BH A
WEZ24% 12 e S b5 . BB O ORI L 3Rl B L
WoORBS AR ALNS EVWD. £/, ZZThH

VY 2 — RO A & RiCmWERTH DI B
bHOT, MY YI—DFKTHDIRHEE L R4
BEE B R T2 HEERRLND. BIEOYAKER ORI
72 BUNCHHEE & FER O 4R & ORI O BIFR D7
ETBX5Th5.

Hahnemann (1973) % [RIEEICRHEREOHIN & iz iy
ERRE ORBENT 5% T3 (30~34%TiE
5%, 408 ETi327%).

Fujimoto, Tuji and Ichinoe (1978) Xtk AL
D NTLHREY 314 FlOFRE I B W TR O HIn ey
P RREIRRORPHNT S Z LW LIz (35~39
BTIX 4.4%, 40~443%TiX 9.6%, 45~48 B TIE 26.6
%).

Yamamoto, Ito and Watanabe (1976) (Z/F4E 5 1 [H]
DEBMOIRI, R AR HBEE GV & ICEH
LTW3. 6 ~1LEDBIIETIE6 ~ 8 %Dk T
HBICHR, 5EOIBIEIXS%DERTHS. i
SHILL OBRHPLETH .
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THE RELATIONSHIP BETWEEN THE NUMBER OF OVA SHED
AND THE TIME OF SODIUM PENTOBARBITAL INJECTION
IN SUPEROVULATION TREATED ADULT RAT

Satosi KAGABU

Laboratory Veterinary Reproduction, Faculty of Agriculture
Yamaguti University, Yamaguti-si, Japan

Abstract: The effect of sodium pentobarbital on superovulation rat were investigated.
The number of ova shed increased only injected sodium pentobarbital on the time of
““critical period” in the intact rat. In this study, suggesting that a sodium pentobarbital
is effective to maintain the ability of follicles to ovulate via blockade LH surge.

(Jap. J. Fert. Ster., 31(3), 323-325, 1986)

Introduction

The author have reported that sodium pen-
tobarbital increased drastically the number of
ova in superovulation treated adult rats”. It
suggested pentobarbital is effective to maintain
the ability of antral follicles to ovulate at
least until the day of expected estrus in PMSG
treated rats since LH decrease the number
of non-atretic follicles distined to ovulation.

The purpose of this study was to determine
the influence of pentobarbital injection time
on the number ova shed in rats in order to
clear the mechanisms.

Materials and Methods

Experiment 1

Wistar-Imamichi strain rats used were kept
in lighting conditions of 14h light (light
on 5:00 a.m.)/24h, and food and water
provide ad libitum. Vaginal smears were
taken daily between 7 : 00-9 : 00 a.m. to esta-
blish the reproductive state. The animals
were maintained for two cycle before use.

Since preliminary results indicate that age
was an important factor in superovulation®,
only females that aged 12 weeks at the time
of PMSG treatment were used. At 9:00
a.m. on the day of metestrus, each female
was intramuscular injected with 401i.u. PM-

SG (Serotropin, Teikokuzoki) in 0.2 ml saline
(0.85g NaCl/l). On the day of proestrus at
8:00a.m.-4 : 00 p.m. and on the day of
estrus at 3 : 00 p.m., females in the experime-
ntal group were injected 4mg/100g B. W.
sodium pentobarbital (Nembutal, Abbott La-
boratory) intraperitoneally ; the control were
injected 0.2 ml saline. At 3:00 p.m. on the
day of estrus, all females were intraperitoneal
injected with 40i.u. hCG (Gonatropin, Tei-
kokuzoki) in 0.2 ml saline.

At 11:00a.m. on the day of metestrus
(i.e. 20 h after the hCG injection), all females
were killed. Oviducts were removed and
flushed, the contents were examined under a
microscope at X25 magnification for the pre-
sence of ova in cumulus cells and for number
of ova shed.

Experiment 11

In order to determine “‘critical period” in
the colony, injected sodium pentobarbital intra-
peritoneally various time on the day of pro-
estrus and estrus, female was killed and ob-
served ovulation as described for experiment I,

The data were analysed by F-test.

Results

Experiment I
As shown in Table 1, the highest ovulation
occurred when the pentobarbital injection was
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Table 1 Effect of sodium pentobarbital on the number of ova shed in
superovulation treated adult rats

Injection time* of No. of rats ovulated/ No. of ova shed
sodium pentobarbital rats examined (Mean +sem)
8 :00 a. m. 10/10 2.9 £ 7.1
9:00 a. m. 10/10 60.2 £ 5.9
10: 00 a. m. 10/10 85.6 = 7o
11: 00 a. m. 10/10 70.1 +10.6%
the day
¢ 11 ;s 30 & i, 10/10 95.1, £11.8*
© 12 : 00 noon 10/10 101.6 +13.7*
proestrus
1:00 p.m. 10/10 60.3 = 8.0
2:00 p.m. 10/10 58.79 = 7.6
3:00 p. m. 10/10 834 £ 9.1
4:00 p.m 10/10 47 .4 + 5.7
the day
of 3:00 p.m. 10/10 32:2 + 6.9
estrus
Saline** 12 : 00 noon 10/10 4.1 & 7.4

Rats kept under the lights being on for 14 h each day. ‘* Midnight’’ on the colony time scale
is the midpoint of the dark period. Rats were injected 40 i.u. PMSG i.m. at 9 a.m. on the
day of metestrus, 40 i.u. hCG i.m. at 3 p.m. on the day of estrus and observed 23 h after hCG
injection. Sodium pentobarbital 4 mg/100g B.W. were injected i.p. * Significantly defferent
from saline group, p <0.05. ** Saline injected on the day of proestrus.

Table 2 Effect of sodium pentobarbital on ovulation in intact rats

No. of rats
Injection time*
blocked** not blocked

8:00 a.m 0 10

9:00 a.m 0 10

10: 00 a. m 2 8

11: 00 a. m. 4 6

the day of 11:30 a.m 9 1
proestrus 12 : .00 a; m; 10 0
1:00 p.m. 5 5

2+ 00 p,m, 1 9

3 200 p.m, 1 9

4:00 p.m. 0 10

the day of 3. 00 p.m. 0 10

Sodium pentobarbital 4 mg/100b B.W, were injected i.p. and autopsied on
the morning after presuptive ovulation. * See the footnote of Table 1.
** Including partially blocked.

12 : 00 a.m. compared with 8 : 00 a.m.-10 : 00 eggs compared to another time of the inject-
a.m. and after 1:00p.m. (P<0.05). ion (Table 2).
Experiment II
Rats treated with pentobarbital at 12 : 00
a.m. on the day of proestrus ovulated more Treated with 40 i.u. PMSG on metestrus,

Discussion
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large antral follicles expected ovulation which
developed over ‘‘critical point’’® show the
peak on the day of estrus about 110 follic-
les’. HCG inject at the peak, however,
the number of ova shed did not increase than
injected at proestrus according to early met-
hod of superovulation treatment. In the st-
udy, demonstrated that sodium pentobarbital
increased the number of ova shed drastically
in superovulation adult rat which injected
hCG on the peak. Therefore, must be clear
that the effect of LH on the increasing the
number of ova shed in such rat.

In the present study, the number of ova
increased only injected sodium pentobarbital
on the time of “‘critical period’’® in the intact
rats. The results might be supported by the
study, which there is LH surge in PMSG-
treated rats, although the LH levels are lower
than intact rats”. In the fact, exist LH surge
in 40 i.u. PMSG-treated rat on the day of
proestrus 300 ng/ml serum in the peak by
radioimmunoassay® .

On the other hand, there have been repo-
rted concerning the block of the LH surge
by sodium pentobarbital on rat injected PM-
SG. It appears safe to conclude from the
resutls describe in this paper that sodium
pentobarbital injected on the time °
period” is effective to increase the number
of ova shed in superovulation rat. Suggest-
ing that a sodium pentobarbital is effective
to maintain the ability of follicles to ovulate
via blockade LH surge. In general, LH
leads a follicular lutenization, whereas folli-
cular atresia are similar to the lutenization of
the preovulatory follicles”. The effect of
sodium pentobarbital on increasing the num-
ber of ova shed may block to LH release.
Absence of LH release the large follicles were
rescued from lutenization without ovulation,
nearly equal follicular atresia.

However, the mechanisms underlying these
phenomena are not clear understood.

‘critical
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1) BAEFHOWPIE

ERARKE AN ABNICELFE L. BNt
HEHKOEE Lo TEIOEFE L Lz

5) HHRREARDER
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SHREEC W, A0S L S FINT - HREE:
L TEMFHFIREO FICHEZERD bhviedorz.

FEBRFHC B 5 24 OZINFIRE ORI % (X 3
IR Lie. T&bb, ERIFEIRER FkpTiE 12.2+
1.0cm saline T&Hh-2 72 75, FHIEHICIE 19.9+2.8cm
saline & FH- L TW/z. HEEROMIZ 7 D TI4.4+
1.2cm saline & FHFEBICHELSRMET LTV 223,
28 H#E Tl 15.4+2.6cm saline, 56 HEETiZ 14.9+1.9
cm saline TH Y, FimofEICHLEHEZ R L TW
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# 1 EA#IRIE (cm saline)
O O R
i F il EH %
7 R # 28 B # 56 H %
I o %2 1t % 4 % 4 % 4
£mp —No. 1 12.0 13.0 19.8 14.2 14.4 13.8
2 10.4 102 152 11.0 12.6 9.8
7R 3 126 12.8 19.4 12.2 152 13.0
4 10.8 12.2 164 11.8 13.8 11.8
L. B 13.0 14.2 23.0 150 16.0 15.4
= g 12.0  12.4 214  12.6 5.6 11.8
7 1.4 120 164 12.2 1.8 12.0
BHE 8 13.0 13.6 21.6 15.0 14.6  14.0
9 12.2  13.4 204  14.6 15.4 13.6
10 13.6  11.0  25.0 10.2 19.8  11.0
— f 14.0 12.8 23.6 13.6 16.0  14.6
12 122 9.6 19.0 9.6 6.2 10.6
56H B 13 1.4 11.8 17.6 11.4 13.4  11.4
14 11.6 11.6 17.4 11.4 12.0  14.2
L 15 122 12.8  22.2  12.8 17.0  14.4
mean+8,1) 12.2 122 19.9 12.5 14.4 12.8 15.4 12.5 14.9  13.0
£10 +1.2 +88 416 <18 =10 S5 =11 08 =17
ER 1 12.4  12.6 12.4  12.4
THEE 2 12.8  12.8 4.2 12.8
L3 1.2 11.8 104  11.4
-4 13.6  14.2 13.4  14.4
BHE 5 1.4 10.8 13.0  11.4
L. & 122 12.6 10.6  12.2
— 7 1.0 1.8 13.8  14.0
S6HBE 8 10.8  10.6 1.4  13.2
L 10.8  10.8 10.8  13.0
—_— 1.8 12.0 13.3  12.2  12.3 127 12.0 13.4
0.9 +1.1 +1,6 0. 212 =13 =13 =£04
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XIHBHETIE sham operation Jiij, FPAER: & L AL D
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FEERIE O ERAAEM T, 7T HHETIX7.820.4ml/kg
B. W., 28 T126.5+1.1ml/kg B. W., 56 H T
6.7+0.8ml/kg B. W. TH2T, {h b LR
BEOEBENIZH LRSI Tc. ERBEOARIETE
i, 7 HEETIE8.7+0.4ml/kg B. W., 28 A TII8. 1+
0.4ml/kg B. W., 56 H#{T136.9+1.7ml/kg B. W. T
HoT, MNWH L OMICHEEEIR»OK.
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T b b ERNFIREORKME & RN O /22 HETE
LORIITADHE (r=-0.52) »H@Hbh (F5),
BRI O ZE B AFIRIE L EEAAF L oIz E b IS
BWEOHE (r=-—0.71) B L (K6).



Wifn 61 £ 7 A 1 H o H
cm saline
20+ ® 7
h @ venous pressure of left testis
N O venous pressure of right testis
|
|
[
f \
\
| S ® ® ®
|
|
/
00 @) @) O
10 = 5
op. Tdays 28days S6days

3 BIE IR O R R HE R

—7, AR L TS O ERBIFRIRE & OIS
AR A SR T (£=0.001), FFER O ERIHIR
EL ooy HERED bhahrofk (r=0.21). &6
12, EEAAHLAZLAH L OMICLHEERED b
otz (r=-0.10).

4)  EILOMBRFHIET R

1. SEETAR
a. FHME

FHICEHE L ORHEYR DY, BEREBALTHOT

LY RUPERRBEHETHD LIRS T, FaOMl

Wk 2T B DEEL TS, A% TIREL
FE T FEIM DO IEMICHHMET 2700, BIELIHE
Wi 2RI T 6 IR A E L 7.

full spermatogenesis % 73 HiE (X7-

Type 1 :
1))

Type I : late spermatid 23HE L, maturation (3R
FCh 57, B oMTHREESRD L T v 5 R
(B7-2)

Type I : young spermatid % T maturation (358

WIS A, late spermatid DFEDH SR WEEME (X

73

Type IV :
FEEW SN 5D, spermatid 13F D bR WREHIE (X

primary spermatocyte E T?¢D maturation

7-4)
Type V :
2 R

spermatogonia & Sertoli cell D ZFEDH B

7-5)

Type VI : Sertoli cell ® %W bLALBFEHE (K7-

6)

EEREEISIL, AR IED 7 v b OWMEAOEF B

(329) 37

{Ir

X 4 f. m#**%m (» <€) @ﬁﬂﬂz‘;ﬁﬁﬁs b b

% (#£5%# No. 11, 56H %K)
T WA 180 LA DEHIE &

HICBWT, K HfiC
EEE

HEL, 6->0 Type IZHFELTHOHEE
REGRFLE (#£3).

BB AL, £/27 HEE, 28HEE 56H
BL L4 Type DOFEMEOHBHIEICEREATIABNR
fhvolk,

FERHED BRI HOWTIE, full spermatogenesis %
% Type I H5HNGE o HBIHENS 7 HEEA B IK LS,
28HAE, S6HMEE HEREBIC LA 2> TRFEICEINT %
A, FTOHBFETW TR ORBEEL VK227 F
7z, TEAEETIESEDT v METEBEPZLALALEARD
NPT, 28 HEER L UV56 HEE TGS BEL

<, HIC28AFED No. 9, No. 10Tix Type I 5%

FIEEAEED DT

—7F, EECEESNz Type VIREHMIEE, J2BREE

TIHBEEL Y DHLMICECHBE LTV, 7 HEEC

B2 O HBHEHEIZ2.7~6.9%Th V EEETHEY

bl holoh, 28HEETIX 0 ~58.9% Tdh > TEMK

SERKAEL, S6AMTHLBHABITE TRAEVERITD £

DO ICEREL DT,

Type VIS IZ28A# D No. 9, No. 103 X 056
H#E£» No. 11, No. 13, No. 15i12%< HEL TH
D Type VSRS O HERSEEE L Type VIESAIE o IR

L ORI AR D bz,

Type M7 BN Type IVEEHIE L, & 2R £ C°F
HIME O BAHEIT LR CfF L L 72K, T4hbb
maturation arrest Z R TFREHIE T H 5 25, T HEHOD
No. 4i2BWT Type MFFHEARLLL HRALTWS



38 (330) 5 5 R8I B 5 % S BRI BF 58 ARgE&i 31 % 3 4
# 2 BAKRH (BI%ALZEY) (ml/100g B.W.)
5 N L
il
7 % 28 H % 56 H %
%= ) # H 7 ¥ el %= e
FiEHE —No. 1 9.6 9.5 7.3 8.3
2 9.7 9.6 8.2 8.6
TH# 3 9.4 9.6 7.5 8.8
4 9.6 9.7 8.2 9.4
— 5 9.8 9.4 7.7 8.3
— 6 9.7 9.5 6.8 7.6
7 9.4 9.6 7.3 8.7
2807 8 9.5 9.5 7.6 7.8
9 9.6 9.4 6.2 8.1
10 9.6 9.8 4.4 8.4
! 9.9 9.7 7.8 5.9
12 9.8 9.6 6.3 7.8
S6H#E 13 9.6 9.6 6.7 5.6
14 9.4 9.6 7.4 B3
— 15 9.8 9.8 5.4 9.7
mean=+S.D. 9.6+0.2 9.6+0.1 7.8+0.4 8.7+0.4 6.5x1.1* 8.1+0.4 6.7+0.8 6.7=1.7
##pE T No. 1 9.5 9.4 8.6 8.7
THRE 2 9.5 9.4 8.7 8.7
L3 9.8 9.9 8.6 8.8
T A4 9.6 9.6 8.4 8.3
28HEE 5 9.7 9.6 8.4 8.0
L s 9.6 9.4 8.3 8.4
7 9.8 9.8 7.8 7.
56HME 8 9.5 9.5 7.5 7.3
L 9.7 9.8 7.4 7.4
mean=S.D. 9.6+£0.1 9.6+0.2 8.6+0.0 8.8+0.0 8.4:0.0 8.2+0.2 7.4+0.1 7.3+0.1
* P <0.05

PISMI AR L bRt LEra b an-ol-.

EEBRBEOAEMNIZONTIE, Type | B A%
IZRT2 ERBRICT TR, 28HHE, S6HBETR
REML T W22, SBEEORI O b DItk 3 &4
otz Fio, R—BECRIT B AT EEIIC LD
NBIEEKRE L 2hofz. Type VIB XU Type VEEH
Eix, 28H#ED No. 9, No. 10, 56H#®» No. 111z
BNTROREHBE L TWR, FoftidstBEickL
TRENR DTz, Type B L Type IVEEHIE 14
ZBIHIZBIT B LRERIC T BIFED No. 4i1000% < HE
LTWeds, ZofidstBRICH L TERR LR
T,

U bon {5z Type BIZAEL THE L5

B, FEBRBEHCRBW T4 DRSS O IR A L
7h, WITERDEINICOEAECSHF LTV 2L DT
F IR L TIHFEEL TV, I Type VEH
$ U Type VIHHIE O X 5 ICHEEICREE S RIS
2, 507U EDEMEFRLTVWELDL ALK, &
D& D RIEEFET, 2LOBDWMHET L1
NERLEICHBEIT 222450, TNz
WTE—EOBEIF 7 H i hro 7z

T O, BIICH LN DREHEIR 25D R, T7hb
© sloughing & vacuolation IZ-5WT % 148 UE! 217
7c. Sloughing Z /RIS 1%, FEREE, SHREEL
BHOPLEHTIEDARL, AR EIEICE S b
T, EIOWRIE O maturation arrest # 5 3 Mk



B 61 47 H 1 H B7S

Z | e e
s O 7
g o e r=-0.52
=, A [ ] )¢
o l¢] ® (P<0.05)
= 7
E 2 o
(<5}
= - -
= &g ® 7days
g 6 O 28days
5} A S6days
= P23
=]
£ o

15 20 %

left testicular venous pressure (cm saline)

M5 FHfE % 07 A ARE & 3 BIER o 72 2
HELOBRF

= e o ’ r=-0.71
b 8 & (P<0.01)
= 0o ®
= & ® B
= 7] ® Tdays
z a © 0 28days
;é N A 56days
=] . (&)
Z 6
=
8 a
z o

10 15 20

left testicular venous pressure(cm saline)

X 6 FHENOLERAFERE & ABLFRL
o B %

(Type M) IZiEcHB LTV (X8 ). Vacuolation
CH: & N Z2Ha) 11 full spermatogenesis % 73 A1
(Type 1) 76 Sertoli cell @ HZMTELE T 5 FE
(Type VI) I2We3 £TH 5 5BED FHMEIC B
L, =OZERIEE I ZEE SRICRE LA oh s b o
DFFRKE»DTZ (X9-1, [K9-2).

Type I, Type IV, Type V, Type VIR IZ1Z
late spermatoid 1FF» LT TR THOh T
V. 20X D I IR R O BIEREEE 7 b OV
vacuolation = sloughing OMHIEEHEL L, Zh HORER
B ESI SR ITIRE L o/ L EZ OB EEIL
BRI & DRAfRICOWTHRA LIcHERE R 4 ITR LTz

FEERIE O AL S I 33T 2K T IR o B EE
L, FREEBOLERZIEIRE, b batk—@Etk
CAT SNICEIRE &L ORISR R (r =
0.56), PR OLERAFIRE, F7b bEtkaist

7-1 Type 1 Hifms
BB oM A A LD, MEEL S

7-2 Type I K4
Late spermatid % THRIEM ORI ARD b

N5, MBEEGEHL M Thme.
AR R O, REREBE ORET, RME
% (Vacuolation) 23R 5 #H %

ZDEAXRTII,
N ZE Bl 7

AT SN HRE & OIS I3 E 12 W HE (r =
0.70) 3@ b7z ([¥10).

EERH ORI T BT E AR o HIREE
L, FINEBOLEEIFEIRE & OHITITHBIZED b
T (r=0.36), FHHIERNEOZEIEFIRE & ORI S

PRED b2 (r=0.33).

Vacuolation O HEHFE 1L, ERFEOLEEZITITIZ.2
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N

[E 7-3 Type I #5045
Young spermatid % T o %% sk 24 BE P o> Fs {1 L 2% 58
W bHhb A, late sprmatid FFED LR

N

7-4 Type IV ¥M%
Spermatogonia, primary spermatocyte (X8 ®» b H
% %%, spermatid FFE® Hh kv

+0.7 % & GFBEED0.8420.7 %I LH] & 2T E i E 7
Liz. EBRBOAENIICBNTY, FOHBEMFEET 3.0
+3.1% L% HBEED 0.9410.6% ITH LI Y BiEEZ L
&,

Vacuolation HESHE & ELIFHIRIE & OBBRIZOW
THD L, FHREEZOLEEIHARE L ELLD va-
cuolation HERMHE L OFICIZIEDHHE] (r=0.63) A3
OHN, FHEROLEEAFRE L Z2£HD vacuolati-
on MBI L @ BT & HICEVWAAR (r=0.75) 2338
wohhie (FM11). =72, A= O vacuolation [HE

RS IR AR 12 B 3 2 SR BT ZE

HA SR 31 & 3 %

7

7-5 Type V R
A M 12 Sertoli cell &% » spermatogonia
DHHBBRBDBND

[ 7-6 Type VI HimeE
A N I2 1 Sertroli cell B @EH LMD

HEEE b 2R S IUIRIE & AR B8 25 5 it (1=
0.49). FFEERREEE O HISEE L vacuolation
FHE L OIS S IEQHBNGR btz (r=0.49).

Sloughing % 733 RMIGE O IHBURELE, SRR U
LLEADENITENTIREALEERL LR PO,
FZERIE® No. 5, No. 10 DERAD X 9 IZEED RN
BHIZBWTIZ, sloughing HBFE IR L AIKETSH
o7z, Sloughing B L thD T A —%—, Thb
HARITIRE, BT SRR E HBE S XU va-
cuolation HIRHEE & DERICOWT hHF L7228, W
FTHLHEEED bhihol.

b. &

FEBRFHCOWTIE, Bk o <RME IS iR0 B E
Bwlcoicxtl, BHEECIEN2ZERDIZLO
Zh7 <, fEnic No. 9, No. 10, No. 110727,



Hf 6l £ 7 A1 H

E73

i

# 3 HME O type BIHBE (%)

(333) 41

tubular type I I il Y Vv VI
E /A VA & VA <) & /A E /& =/ f
Bt No. 1 3.2/ 6:2 89.2/92.4 0.2/ 0.4 0.8/ 0.6 0.2/ 0.1 6.4/ 0.3
2 9.2/ 7.2 84.2/89.6 0.1/ 0.3 0.9/ 0.4 0.3/ 0.1 5.3/ 2.4
7 3 6.8/10.1 87.8/88.5 o /0.8 0.6/ 0.9 0 /0.1 4.8/ 0.2
4 5.9/ 6.3 84.2/88.8 2.6/ 3.3 0.4/ 1.1 0 /0.3 6.9/ 0.2
5 5.8/ 4.2 90.7/96.4 0 /0.1 0.3/ 0.3 0 /0 2.7/ 06
| ean S 6.1+2.0/ 87.6+2.6/ 0.6+1.0/ 0.6x0.3/ 0.1+0.1/ 5.2+1.5/
i 6.8+1.9 90.9£2.6 0.9+1.2 0, 7+£0.3 0.1+0.1 0.7+0.8
6 15.8/12.6 80.4/83.6 0.2/ 0.2 0.6/ 0.6 0 /0.2 3.2/ 0.8
7 175118 78.9/85.0 0.2/ 0 0.8/ 0.8 6 /0.1 2.6/ 2.2
98 F Bt 8 19.2/16.8 80.4/80.6 0.1/ 0.1 0.3/ 0.6 0 /0 0 /1.9
9 1.1/14.8 63.6/80.8 0 /0.1 0.4/ 0.4 15.0/ 0.4 18.9/ 3.5
10 0 /0.6 11.6/83.0 0 /0 0 /0.2 27.6/ 2.8 58.9/ 3.4
(p—0 10.7£8.4/ 63.2+26.1 0.1+0.1/ 0.4+0.3/ 8.9+11.9/ 16.7+22.1
e 13.3%2.2 /82.6+£1.7 0.1+0.1 0.5+0.2 0. 711 /2.4+1.0
— 11 11.1/ 9.5 58.1/86.8 0 /0.3 0.2/ 0.5 21.7/ O 10.0/ 3.0
12 7.9/ 8.2 88.2/90.4 0.3/ 0.1 0.3/ 0.6 0.1/ 0.1 3.2/ 0.6
56 H Bt 13 21.2/11.4 67.5/86.8 0.1/ 0.2 0.1/ 0.1 3.2¢ 0 7.9 1.5
14 30.5/25.6 69.1/73.6 0 /0.3 0.4/ 0.3 0 /0.1 Q0 /0.1
15 5.7/18.2 80.9/79.8 0.3/ 0.3 0.1/ 0.4 6.8/ 0.2 6.2/ 1.1
|- raames T 15.3+£9.3/ 72.8+10.6 0:1+0.1/ O.Ziq.l/ 6.4+8.1/ 5.5+3.5/
U 14.5+6.5 /83.5+£6.0 0.2:£0.1 0.4+0.2 0.1+0.1 1.3+1.0
A —No. 1 27.8/19.6 71.3/79.3 0.1/ 0 0.6/ 0.8 0.1/ 0.1 0.1/ 0.2
7‘]3}4% 2 19.6/20.5 81.0/78.7 0.1/ 0.2 0.2/ 0.4 0 /0 0 /0.2
3 22.4/18.6 76.8/80.3 0.4/ 0.3 0.4/ 0.4 0 /0.2 0 /0.3
’—meaniSD 23.3+3:4/ 76.4+4.0/ 0.2+0.1/ 0.4tq.2/ 0.0+0.0/ 0.0£0.0/
U 19.6+0.8 79.4x0.7 0.2+0.1 0.5+0.2 0.120.1 0.2+0.0
= 4 20.0/18.5 77.7/80.4 0.2/ 0.1 0.3/ 0.4 0.6/ 0 1.2/ 0.8
28’l§{3}¥ 5 16.8/17.0 82.5/81.1 0.2/ 0.3 0.5/ 0.5 0 /0.3 0 /0.8
6 25.4/22.2 74.1/77.0 0.1/ 0.3 0.1/ 0.3 0.1/ 0.1 0.2/ 0.1
‘—meaniSD 20.7+3.5/ 7§.1i3.4/ 0.2+0.0/ 0.3+0.2/ 0.2+0.2/ 0.5iQ.5/
: 19.2::2.2 79.5+1.8 0.2+0.1 0.4+0.1 0.1+0.1 0.5+0.3
7 32.0/24.6 64.7/71.4 0.2/ 0.2 0 /0.6 2.2/ 1.1 2.8/ 2:1
56’EIE¥ 8 21.2/28.6 77.3/70.4 0.3/ 0.1 0.1/ 0.4 0.6/ 0.2 0.6/ 0.4
9 25.1/30.5 73.7/68.5 0 /0 0.4/ 0.5 0.2/ 0.2 0.7/ 0.3
Leoson, SISty I CEM RN IRV oA,

. 10D AHLRILITBW T HEMAE O BERNZED
lcT Ehpol. ZhboflTRwTh b EE
ERFEAEALTHY, WEAEREMLTWeb o
bl (H12).

ML T, WEMIEOE, mEBEOE SR LI
DWTHBE LD, EBREE L xR & ORI A D
iz,

RHHPTA
R R

ARFFETid Lancy & Rotbalt!® OFFHICHE, il

SRR RO A I LT

—
1. Inner noncellular layer }—Z:f’nﬂ

& oW

(IR E)
Inner cellular layer (PNAIAGJE)
Outer noncellular layer (FFIEHINGE)
. Outer cellular layer (JMHAEJE)

&

J&
U]

(basal

lamina)

FH B CEBENICEN B ke Bl b0k, B
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TSR RAR 2B 3 2 BB 58

ARESE 31 % 3 %

8 Sloughing

538D Type V, Type VIFSHIG T/, Type 14
A I BT RIZE» b3, Type 1, Type IO,
Type VIS 2550 T LM I Z N, DT
IR 2T S A s v o 7.

FEHIT DS D & 2 WIS 2 L 7Rs (K13) T
1%, Sertoli cell ®HfIE & basal lamina & D[E1Z0.01
~0.5n DOHFEAFED Hiv, basal lamina (2 (3 EL W
FEFTR A v Te. NIRERIIAE o h I AR o
o By, NIEMIRE O IR R B2 %<, &
O—IBEFWHRL T W e, NHIKE DMK E X E 51
Fil, PEOIFay Ry 7RR SN, RN
BEILGED D07z, 72, vesicle AFED LA
B, 0BT RBEICH L Dleoie. AR REE
basal lamina {2 U A O/NE WEEFT2 75 L b2
HThoTc. SMEEOETHEIETCPHL, VAR VR
RO WER Gy LR L iz b, ZoRiilicizst
FEHINEIE DEETTITIR D 7o MM AR Hiv 7.

b. Sertoli cell

PEERFEC B WT, IO AR HBHIE D2 235>
D53, Type 1, Type I, Type I, Type IVIEHIE
PN Sertoli cell OHIMIN/NEFEITITFFICHRAIZED &
nig otz JEWIEIE Type I¥H5ME TldkEonl/3~1
FBRENKRESDLDONEL, HOEIiEYTS LD
DIEDOTED, KK ORI Uiz Type 11LLEDRHI
FETIIEMHEOES %L, Type T1EDV/IAEVLDOL R
S, IHICTh ORI L Y BRI AEI b 3R
EORSY g Wy el

—7J5, Type V, Type VIKi#li45 @ Sertoli cell 2%
UTo XS prpaohi (13, 14). T+4bb,

[4 9-2 Vacuolation (Type V %)

SHBREC A, HE/ MR LICh > TRANRFR O
ZERNPELB DN, 2 bay Y 7TRETFEEDE
WHLoOoMNEL, TAVEBIRED ORRNLOT. BT
WREWLDOREEL bl BHIEELELTVWS
HERARSIZIE LIE L infolding 3ROz, E72, =
T ORI HE I L TV SRS IZB WL, spermatozoa
A Sertoli cell DOHMIFIERNICED bz ([X14).

c. [AE

KT ROETHRAI2 L 91, EBREICBWTIZRE
CEE SIS I —EDHERICEFT O THELTR
Y, ZOFBREADCEDHAZ LLH D, PO
DT ELdol. Thbb, —o0fHhotic, EHRE
e B ERE WRIELIOREETH o722, ZhEEBH
BB T 5 &, TER TR MBI R BT R 2



Wif1 61 48 7 A 1 A %M H (335) 43
F 4 EEIFNRILE & 050 S50 0 95 BE AR 28 00 45 1
42 S I IRIE BEHEaEHBRAE (%)
(em saline) N(olhsie&mft\c]){fnwe)ms Vacuolation Sloughing
FINE®R THIER E /& £ /S H £ /K
E£EBE —No. 1 19.8 4.4 | 7.6/1.4 7.1/0.3 3.1/2.4
g 15.2 12.6 ! 6.6/3.2 8.3/2.8 1.6/1.9
TH® 3 19.4 15.2 5.4/1.5 13.3/0 2.2/3.8
4 16.4 18.8 9.9/4.9 8.2/3.0 2.6/3.1
L 5 23.0 16.0 | 3.0/1.0 28.0/2.8 0.9/2.7
— 6 21.4 15.6 4.0/1.8 3.271.1 2.4/3.0
7 16.4 11.8 3.6/3.1 0.6/0.6 2.2/1.6
28AR 8 21.6 14.6 0.4/2.6 5.1/2.2 1.3/1.2
9 20.4 15.4 34.3/4.4 31.1/8.6 3.0/2.0
L 10 25.0 19.8 88.5/6.4 31.0/8.2 0.2/4.2
— 11 23.6 16.0 31.9/3.8 2.5/9.8 1.8/1.8
12 19.0 16.2 3.9/1.4 12.7/2.1 1.9/3.0
56HE 13 17.6 13.4 11.3/1.8 0.2/2.0 2.2/3.3
14 17.4 12.0 0.4/0.8 0.1/0.8 3.0/1.8
L 15 22.2 17.0 | 13.4/2.0 14.0/0.6 1.8/2.9
mean+S.D. 10.2+18.4/2.7+1.6 12.2+10.0/3.0+3.1  2.0+0.8/2.6+0.8
R No. 1 12.4 0.9/1.1 1.9/2.1 4.1/2.2
7THE 2 14.2 0.3/0.8 0.6/0.3 3.2/1.6
e 3 10.4 0.8/1.2 0.1/0.3 1.4/1.4
r 4 13.4 2.3/1.1 1.7/1.7 2.2/1.9
28 5 13.0 0.7/1.9 1.1/1.3 1.7/3.5
L 6 10.6 0.5/0.8 0 /0.6 2.8/1.9
T 7 13.8 5.2/4.0 0 /0.2 3.6/3.2
56HE 8 11.4 1.6/1.1 0.8/0.6 1.4/2.6
- 9 10.8 1.3/1.0 1.0/0.8 4.3/2.9
mean=S.D. f 1.5+1.4/1.4+1.0  0.8%0.7/0.940.6 2.7+1.0/2.4+0.7

LY, EEFEHOMEICKOL D T FTRMED b 1
7o Tiebb, FEREEOEAEIITE W THERICE
f#72{ Type V, Type VI{EHIEHES L THHHEHIKRD
AT Leydig cell oF LWEEPRE D b (X
15). #IMINL, RIEZOBIRAR D B 6 ERFIE R
IR T o7, HREZETFEED &L BREEE 2
L, Ziangikibhiz. £7c Leydig cell & H—
DTH D EIHFIIHBBEICLE L Dol

z &

b MREEREIRE (< 31T B SRR R O AR IC
U IR, FEER S L OEREEH O 3 o Df
BERLOTHD. bt MERFIREICHLTRD S 0k
BRERES V- IOH—E ST 74 —EHVWTHEL

TSIz X5 L, BAUORFRIIER LY b,
SHUD R S BN & Wb, F AT T ER A
IRHESE HWTEIMBERNEEZ T HED L # 5
, BREIREICB VW TIEEALORES EF LTS
LA—RITIFIERE D LA TN S.
EHOBEE LR 285 o RFWREEa L LT ey
FIAMONTWD. FEREEA T — IR Tl
a&a %L, FAEREIOEAICL SR
TRV TR IR TR b v o gk
TERFRARE O AL T & b Hi g Mg 7%
moﬁiﬁﬁh6héuﬁ%&w Z DOWE DOFIEX
(SRR EE R IGEOREREIC S 2 DICH L,
EHRFNRE OB TIXIEREILL D bENICHWEED
HEREICHZZ L O—EOBBIZTE 52, F&E
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seminiferous tubule with vaouolation (%)

non-spermatogenic seminiferous tuble (%)

B R R IR o B 3 B BRI B %2

8]
801 =070
(P<0.05)
W ® T7days
O 28days
60- A Stdays
504
104
O
A
304
20+
Ay
104 Lo
L ]
[ ] .O &
0 & o @ :
10 15 20
left testicular venous pressure (cm saline)
10 HHEROLEEILEFIRE &, LRiLizB T
TR EIT » Tl RTINS o HBLEE
& OB
=0.75
401 (P<0.01) o o
[}
@® T7days
O 28days
A 56days
20
A
@0 4
104 A
® o
[ ]
O
0 @ 4 . :
10 15 20

left testicular venous pressure (cm saline)

11 HHEROLEZIHRE L LEHITBT S
Vacuolation [HIEE L o R

SR =g

31 % 3 ¥

12 #0072 [ A A

% 13 #E4F L7 kEM4EEE » Sertoli cell (No. 4
7 v hE#2IL Type VI Fifi%) x12,000

14 Sertoli cell (No. 4 7 v

VI Fifiag)  X7,000

F A EH Type



B 6l &7 H1H "

K 15 ME (e Amie) No. 4 7v bE
#23) x8,700

WRIE 2 351 B ERS B AR S (RIS LA O ZER b B 5

LTWAEERETER.

FE IR B AR I B L i, AR
JIR L P U R Y R IS TR S B R DN EE N R IR 2 AR T 2SR
FLIENL OFARICHIFE L, 7+ O RERALOBIESFES
N5 LW Vb BEMMERGH Y, FEWELELT
FavF S =, BFasIv®, FTurg oY
VIDAERPE ST VWS, W BRI O R 1
FERMLP OMEL Y bE L, HERHIEEEICBNT
FEIEALOFARMAPIC S ERIEICHFEEL, Thbool
BRI LT D DB Y 5.2 TV 2R S &
ETERW. Lhl, ZhbomE»HiloRILIcE
FRIETTDICE, EAOEHLOHIGRICZERD S Z
LBMETHDL. L L—fRITiX, EADEILOFHIRR
FEAEFRISILTWAS L& TR Y, FRRECs
iF B3I OB HEER O 20 HHEAT 2
I EEED S LEDNRD.

i SRR PURTTIRR OFRIRNE DS LA L 7o /iR
plexus pampiniformis 23EF ICHHEE L7ORIETH Y,
IR 5 2 72 BN ILI B MM 72 R ER R
ERELTWE LEZ NS, BRERELED plex-
us pampiniformis 2> SIMEE R LT, W AGEDS
EAE VR EOREMEOEET S EICXoTE
FLOIEEEIEIREERFEH L & 9 LR ATk L 605,

HIOMIBIBRVEESN S L XD X 5 BRI LE
B4 2500, NEWMERENEDI BTN, %
728D X D IR EHRRSA B LR S lcT O EITon
TRHBEEEZEHALMCERTW W, Bl D A A
BT & &SRB L LR RIBER S 505, BNk
HHOMPARBRE TR E LTS S TWwn. &
BHIC 72 5 L 2HICBIRBELIERZE S EITL, 2RI LR
METRIRBREEINEC 2 b D e E XL DN DN, EFEER

I (337) 45

FBET PR TEABERESIT L, EFENPET

LT, 2oz kAKIBREGZETSLOTIRRL, A
WO L FRHCHETT 5720, BABAILAHD
NB B BIEMERREEO L2 LD THS LI
WA, i, BILOFBRMIEE F WE T S MAEED
s TRV Y, ZOMEDOMEINZ FEEZLT
WEREHHD—o L ROTNS., ZOERICEWT, BH
R T HAR T 0 S AL AR M I AR BRBRSE & 7o 5
P L LTHIREN L O Th 505, FRFEIRMICS T 2
MR RS b BRI O R E LD L0 TH Y, Ul
BIORNEEHITHZ LIIHETHS.

ARFGEIC 35 T IR D L OB IR E 2 Tl 2
A AR L. UL, Bl &I ENEHIR
72 ORISR EL, £ PR THAREIZ RS IR
FL, 7HHEUBECR—EDMHE Ro7h, it
IvEEmEsLE. ThabL, BiAKICEMNEILIC
TR ENE D D, RS & L b ICRETENY
DGO BMEREE~BIT LI b DL EZ LS.

FEHEOTRTDT v MTBWT, BlELosEE
WREOZNICH LIRS LT, HIREDHWSDEF
FEHAREIBMOLTWER, FHEZOBIRELD
TEEAMEE ORARIE & LV EWAEZ R L. T2b 5,
BEHOFRITIAMFBRBEEORE X Y bt T 2 1B
BEEOBREICLS>THOMEBEASG LD LEDNS.
7o, BHOFELBICRSZEILOMBAHITR LD
MUZIZ D WT I, FRmo/h X VRIS SRIaE O R
U7 o IR S <, BHAROMANTZICH
ORIz B b0 L Bbhs.

BHIIE L OB IS LR TDH Y, Tk 2k
BT HO T FOPITIIIER ARG X2 D) TR
74, fix OREOBERME S MR ZEATHS.
L7=iHo T, —o OIS KEICBW TELN T iE
ST CIHBEAAEEZE LLGEHET S o & 25 kR
W, b MEILOMERRFENREEE: £ L Tk Johnsen O
score count H0R FIMERENTEY, THHHJAL
FIFHSATWSA, 7 v b8BT X 2 il
FEFHESLTWRWN, Z 2 TAFEICB O TIEREM
Ha ¥ LR R L LT, RICET & S R O
Type BIGEEITY, TORBEBELZ L5155 LICX
ST EAMFRGE FBNISTHET 22 LT L.

Type I FiflE & MR < AEE B IEF 20
b % full spermatogenesis Z Ry Fiflly Th 5. EKHR
BEZHIT5 Type DRMEOHBFILEIWAOEAN &
L7 HEE R LIRS, 28AME, S6AREL HEREDITLI
MOTHRAICEL 250, FER O BRI~ S L&
fETHoT. Thbb, FHIREC X > TERISEILIZA




46 (338)

HERREENEE SRR, £ oFiE BT
IR Licb o L& x bh, BloRRicohT
EHFHIREPRECET T B0k oTIh b OREES
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Experimental study on

varicocele in rats

Takashi Ogita

Department of Urology, Osaka Medical
College, Osaka, Japan
(Director : Prof. S. Miyazaki)

A new type of experimental left varicocele
was created in the adult rat by ligation of the
left common iliac vein. Venous stasis of the
left testicle seen in human varicocele was indu-
ced to rats. High venous pressure of the left
testicle developed immediately after the operati-
on, and decreased gradually but remained high.
The volume of the left testicle was reduced and

L (341) 49

the number of germinal cells lessened. In addi-
tion, vacuolized seminiferous tubules were form-
ed. However, ‘‘ maturation arrest’” and ‘‘slou-
ghing *’ reported as typical findings in human va-
ricocele were never seen. The winding tubular

“

wall and the loss of attachment between the tu-
bular wall and Sertoli cell cytoplasma were ob-
served under the electron microscope. On the
other hand, in the right testicle decrease of the
number of germinal cells and formation of vac-
uolized seminiferous tubles were recognized as
well, but the degree of these histological chang-
es was quite little.

In conclusion, venous stasis might play a cer-
tain role in provoke testicular damage, but per-
haps other factors are also involved in the prin-
cipal pathogenesis of human varicocele.

(A}« EAN604E12H 25 H 4548)
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ELASTIC TISSUE IN THE SEMINIFEROUS TUBULAR WALL
IN THE TESTES FROM PATIENTS WITH
IDIOPATHIC MALE INFERTILITY

Koji MIYAKE, Masanori YAMAMOTO, Junichi HASHIMOTO

and Hideo MITSUYA

Department of Urology, Nagoya University School of Medicine,
65 Tsurumai-cho, Showa-ku, Nagoya, Japan

Abstract: The structure and distribution of elastic tissue were studied in the semi-
niferous tubular wall in the testes from patients with idiopathic male infertility. For light
microscopic identification of components of the elastic system, resorcin-fuchsin staining
technique was used. For the electron microscopic visualization of elastic tissue, 3 % glu-
taraldehyde in 0.1 M sodium cacodylate, pH 7.4, containing 0.25 % tannic acid fixatives
were used. Elastic fibers (patches of amorphous material surrounded by bundles of
fibrotubules) were observed in almost all intercellular spaces of the seminifeorus tubular
wall in normal control testes. However, such elastic components were decreased and
demonstrable only in the outermost layers of the seminifeorus tubular wall in idiopathic

male infertile testes.

(Jap. J. Fert. Ster., 31(3), 342-347, 1986)

Introduction

In the course of recent advances in andrology,
it has become recognized that testicular dys-
function is one of the most important etiolo-
gies in reproductive failure. Such recogni-
tion has led urologists to make histological
and histopathological studies on testicular tiss-
ues obtained from male infertile patients by
means of the accepted technique of testicular
biopsy"®. As a result of these studies, mic-
roscopic observations of the state of sperma-
togenesis and of interstitial cells and fibers
have been correlated with various types of
testicular dysfunction®*. With the onset of
testicular dysfunction in idiopathically infer-
tile men, progressive changes in various his-
tologic structures of the seminiferous tubules
and interstitial tissues have been noted. Th-
ese changes include a decline in the diameter
of seminiferous tubules with decreased num-
bers of germinal cells, an apparent increase
in the amounts of collagen fibers and microfi-
brils in tubular walls, multiple lamellar for-
mation of the lamina densa of the semini-
ferous basement membrane and a relative in-

crease in the amounts of cells and fibers in
the interstitium®?,

In the present study we have attempted to
investigate, at the light and electron micros-
copic level, the structure and distribution of
the elastic tissue in the seminiferous tubular
wall in the testes from patients with idiopa-
thic male infertility.

Materials and Methods

Testicular tissues were obtained by means
of the accepted biopsy technique (Charny’s
method)"® from testes of six control indivi-
duals (aged 30-37, individuals having under-
gone vasectomy) and from those of nine pa-
tients with different grades of idiopathic male
infertility (aged 24-36). The tissue specimens
biopsied were fixed in a Carnoy’s solution,
dehydrated, paraffin-embedded, sectioned and
deparaffinized according to standard proce-
dures. For light microscopic identification of
components of the elastic system, resorcin-
fuchsin staining technique (Weigert staining)
was used”. Other sections were stained with
H-E and Azan-Mallory. For the electron
microscopic visulalization of elastic tissue, 3 %
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glutaraldehyde in 0.1 M sodium cacodylate,
pH 7.4, containing 0.25 % tannic acid fixa-
tives were used (2 hrs)®. Tissue blocks were
post-fixed in 2 % osmium tetroxide, dehydra-
ted in ethanol and embedded in Epon 812.
Ultrathin sections were cut on a Porter-Blum
ultramicrotome and stained doubly with ura-
nyl acetate and lead citrate. All the stained
sections were examined in a transmission
electron microscope and pictures were taken
at original magnifications of 10000 to 30000
times.

Results

Fig. 1 shows the light microscopic finding
of normal testis (H-E stain). Fig. 2 shows
the Azan stain of normal testis. In this sec-
tion, thickened tubular wall was not recog-
nized. Fig. 3 shows the Weigert stain of
normal testis. The elastic fibers appeared as
wavelike thin fibrils staining dark violet
with resorcin-fuchsin. These circular fibers
surrounded the tubules completely or partially
and occurred in all layers of the seminiferous
tubular wall. Fig. 4 shows the electron
micrograph of elastic fibers in the semini-
ferous tubular wall in normal testis. At
the ultrastructure level, two components
could be identified: fibrotubules (oxytalan
fibers) approximately 10 nm in diameter and
an amorphos material, identified as elastin.
The diameter of elastin varied between 14
and 211 nm®. The elastic fibers appeared as
patches of amorphous material surrounded by
bundles of fibrotubules. The amorphous ma-
terial formed elongated structures of globular
units, among the fibrotubules. In this photo-
graph, distinct difference in contrast between
the collagen fibers and the elastic fibers was
disclosed. Large arrow head shows the pat-
ches of elastin surrounded by fibrotubules bet-
ween myoid cell and fibrocyte. Small arrow
head indicates the collagen fiber. In some
cases of normal testes the elastic fibers closely
related to myoid cells were observed (Fig. 5).
When elastic fibers surrounded myoid cells,
no basement membrane-like material could
be observed. In the testes of control indivi-
duals, the elastic fibers were recognized in
almost all intercellular spaces of the semini-
ferous tubular wall (Fig. 6). In the testes of
patients with mild idiopathic male infertility
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e : : L ia R
The testis of a 31-year-old normal adu-
It. Hematoxylin and eosin stain. X200

L; 2 : g 5, B Nk 5y
Fig. 2 The testis of a 31-year-old normal adult.
Azan stain. X200.

%

Fig. 3 The testis of a 31-year-old normal adult.
Weigert stain. X200

(whose seminiferous tubules showed apparent
sloughing of germinal epithelium and semen
analysis showed oligozoospermia), elastic fib-
ers were normal except for a decrease in the
staining intensity. Fig. 7 shows the light
microscopic finding of the testis of a patient
with severe idiopathic male infertility (Ser-

toli cells only syndrome, H-E stain). Fig. 8



Fig. 4 Elastic fibers in the limiting membrane
in normal testis. Patches of elastin sur-
rounded by fibrotubules are showed
between myoid cell and fibrocyte (large
arrow head). Small arrow head indicates
the collagen fiber. x30000

Fig. 5 Elastic fibers closely related to myoid
cells in normal testis (arrow head).
% 10000

shows the Azan stain of the testis of same
patient. This staining reveals the thickness
of tubular wall markedly.

By Weigert stain of the testis of same
patient, the elastic fibers could be observed
only in the outermost layers of the semini-
ferous tubular wall. The amount and stain-
ing intensity of the elastic fibers were decrea-
sed compared with the normal testis (Fig.
9). Ultrastructurally, elastic components were
recognized only in the outermost layers of
the seminiferous tubular wall due to prolifera-
tion of collagen fibers. Inner layer of
tubular wall was occupied completely by

Seminiferous tubular wall in the testes AARESGE 31 % 3 &

Fig. 6 Elastic fibers are recognized in almost
all intercellular spaces of the limiting
membrane in normal testis. % 10000.

Fig. 7 The testis of a 27-year-old patient with
severe idiopathic male infertility. Hema-
toxylin and eosin stain. X200

¢ 8 * : "
RN e SR 2 R
Fig. 8 The testis of a 27-year-old patient with
severe idiopathic male infertility. Azan

stain. X200
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Fig. 9 The testis of a 27-year-old patient with
severe idiopathic male infertility. Wei-
gert stain. X200

Fig. 10 Distribution pattern of elastic fiber in the
limiting membrane in idiopathic infertile
testis. Elastic components are recognized
only in the outermost layers of the
seminiferous tubular wall. x10000

collagen fibers (Fig. 10).

Discussion

Routine techniques used in light and elec-
tron microscopy do not visualize all the com-
ponents of elastic tissue. In previous works,
three types of elastic fibers have been defined
by their tinctorial affinities: the elaunin fi-
bers (stain with aldehyde fuchsin, resorcin-fuc-
hsin or acid orcein)!”, the oxytalan fibers
(visualized with the same elastic stains after
previous oxidation)!”’, and the elastic fibers
(stain with the Verhoeff’s iron hematoxylin).
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At the ultrastructural level, two components
can be identified : fibrotubules (oxytalan fi-
bers)'? approximately 10 nm in diameter, sta-
ining with uranyl acetate, bismuth subnitrate
or lead citrate (cationic stains), and an amo-
rphous material, identified as elastin'®, with
affinity for phosphotungstic acid”, silver te-
traphenylporphine sulfonate!* or Verhoeff’s
iron hematoxylin (anionic stains)'"’.

In the intercellular spaces of the limiting
membrane (tunica propria or tubular wall)
of seminiferous tubule, collagen fibers, fibri-
llae and basement membrane-like materials
are observed with the routine electron micro-
scopic techniques. Elastic components are
localized in the empty spaces or low electron
dense areas usually observed with the routine
techniques, namely without using the fixatives
containing tannic acid.

When fixatives containing tannic acid are
used, all the intercellular components of the
limiting membrane, including the fibrotubules
(oxytalan fibers) and the amorphous material
(elastin) of the elastic system, are visulaized.
With high concentrations of tannic acid (4 %)
or on the superficial sections of the tissue blo-
cks, there is an overstaining of the connective
tissue and even the collagen cross-banding
is obscured. With lower concentrations, or
when an adequate depth of sectioning is sel-
ected (tannic acid has a low capacity to
penetrate tissues), the cellular preservation is
good and the elastin can be clearly demons-
trated and differentiated from the other
connective tissue structures. In this study,
we have tested three concentrations of
tannic acid: 4%, 1%, 0.25%. We have
concluded that the concentration of 0.25 %
tannic acid was the best one for visualizing
elastic component at ultrastructural level.

Tannic acid, a glucoside with strong affinity
for proteins, has been used in several kinds
of histochemical techniques. The tannic ac-
id-glutaraldehyde fixative, recently introduced
for electron microscopy®, is a simple and
reproducible method for the visulaization of
connective tissue, including the fibrotubules
and elastin'®.

When tissues are fixed with tannic acid-
aldehyde solutions followed by osmium tetro-
xide, the orthopolyphenol radicals of tannic
acid combine with some proteins and os-
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mium®. This makes a dark-brown, electron-
dense, protein-tannic acid-osmium complex
that can be identified on unstained thin sec-
tions.

Previous histologic descriptions of the limi-
ting membrane of the human seminiferous
tubule seldom refer to elastic fibers!”2”. The
purpose of this work is to study the elastic
tissue fine structure in the seminiferous
tubular wall in the testis from patient with
idiopathic male infertility.

Elastic fibers were identified both at the
light and electron microscopic levels in al-
most all intercellular spaces of tubular wall
in normal testes. However, elastic fibers
were decreased and demonstrable only in the
outermost layers of the seminiferous tubular
wall in idiopathic male infertile testes. The
mechanism underlying this phenomenon re-
mains unclear. From our observations, the
thickening of the peritubular connective tissue
with severe idiopathic male infertility seems
to be related mainly to the increase of coll-
agen and basement membrane material.

In man, the fibrotubules are the first to app-
ear, before puberty. Elastin synthesis begins
at puberty?”, mainly in the outermost layers
of the limiting membrane, probably because
they are the first to be exposed to hormones
or other substances which influence elastoge-
nesis. In our present study we did not find
out the significant relationship between hor-
monal level in serum (testosterone, LH, or
FSH) and structure and distribution of elastic
components. Therefore it is still up in the
air whether or not there is any possibility of
hormonal influence on elastogenesis in idiopa-
thic male infertility.

Brissie et al suggest that myoid cells pro-
duce the elastic fibers identified in the limi-
ting membrane of the seminiferous tubule,
because these were located in close contact
to myoid cells*®’. Bustos-Obregon says that
as smooth muscle cells in arterial wall pro-
duce collagen, elastin, smooth muscle fibers
or basement membrane-like material, myoid
cells in the seminifeorus tubular wall may
be multifunctional cells which can produce
various substance in the tubular wall or in
the interstitium of testis?®. The different
morphologic aspects of elastin observed in
intimate relation with myoid cells probably
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correspond to stages of its synthesis®’. Fur-
thermore, human myoid cells exhibit a pro-
minent rough endoplasmic reticulum, as can
be observed in smooth muscle cells when
connective tissue matrix is being produced®’.
However, the function and significance of
elastic fibers have not yet been fully elucidat-
ed. The junctions between myoid cells, des-
mosomes and gap junctions, are essential to
the contractile activity of the seminiferous
tubule. Although the fibers, collagen and ela-
stic, are presumably related to this mechanical
function, they probably have, together with
the other intercellular components, an impo-
rtant role in maintaining an adequate envi-
ronment for the germinative cells.
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An effect of luteinizing

Testicular blood flow in

intrascrotal disorders

Hideo Aikawa

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

Blood flow of testis and testicular artery were
measured to clarify the relationship among these
and intrascrotal disorders. The results obtained
were as follows.

1. Blood flow of testicular arttery in oligo-
zoospermia, azoospermia, and Klinefelter’s syndro-
me were decreased compared to normozoosper-
mia.

Blood flow of the testicular artey in Klinefel-
ter’s syndrome was reduced than that of oilgozo-
ospermia and azoospermia.

2. There was no difference in testicular blood
flow of testis among asoospermia, oligozoosper-
mia, and normozoospermia.

3. Testicular blood flow was not affected ne-
ither by the presence of varecocele, nor by var-
icocelectomy.

4. Increased blood flow through testicular ar-
tery was observed in testicular tumor and acute
epididymitis, but not in chronic epididymitis.

5. The estimation of testicular blood flow was
useful to establish the diagnosis of testicular to-
rsion, although doppler sound could be heard
even in the case of the testicular torsion.

(A} = WEFN614E 2 27 H 448)
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JEAHE LIZRBIC 13 2 IMP (3R] LT, 3kl
2 B—lE0REDE PRL MEICHITS IMP 0%
JEBFIZARHATS 5.

IMP & PRL DOBfREHOMCTZ LR AMLL
T, IMP BF oM PRL EEZWEL, # PRL M
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MERELVHIE

W 4RI ERRR TR BRI R AR & 522 L 7,
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say (TFifkEE) CHIELRZ. RMUIASESDZREEL Uiz
7o, SEOFEFIIFETION: & Y 12RO ficEii S h T
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w R
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IMP BF ot PRL JBEZ K LITR L. 205814
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60i%LA L (n=18) 11.847.98ng/ml T, &FEFIDOFEY
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ml B 76 EHEEE L, 407 5100ng/ml 37 4
T, BEEES1FETHLoN. M TES #BE 25 KiE
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=, 7w s5F =<0 13 TRt TH
ATV, RELHHTHY BCR #—H15mg #5
T3 LB OEE L Lbic IMP A& L, ok
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Diognosis of impotence

report 6 hyperprolactinemia

Akio Imagawa and Yasuo Kawanishi

Department of Urology, Takamatu Red
Cross Hospital

Plasma prolactin concentrations were determi-
ned in 163 male patients with sexual impotence.
The results were as follows.

1) The median plasma prolactin in patients
with impotence was 13.4+8.29ng per milliliter
(mean=+SD), and no significant variation was seen

S I (359) 67

between prolactin level and the age of the pati-
ent.

2)  Hyperprolactinemic patients were defined
as those whose serum levels were greater than
30ng per milliliter, and fifteen out of 163 such
cases were found on the initial test.

3) Eight out of15cases were confirmed as
hyperprolactic by reexamination. The cause of
hyperprolactinemia was drug use except for one
patient who suffered from prolactinoma.

4)  Two patients who discontinued drug use
showed improved sexual potency, as did five pa-
tients treated with bromocriptine.

(AT - IBFN604-10H 24 H )
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Hypogonadotropic Eunuchoidism
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(Director : Prof. J. Shimazaki)
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T, MBEELEV AR LE o7 ZREEKD, EEELSZAER 2L HER L
UERBOEIEIE, ZhE1168.4cm, 172.8cm L HBED LES>TWe. KEDZFMIE65.1kg Thoto. Hd
FiI 2 PIICEARR DI, Mflids Lo, BRAEWT, EHZNEN1.9ml, 1.8ml Thof. Y
FEII N H46XY TH-o7z. Kallmann JEFEEED 3HH 7.

M LH B3X0 FSH ffix, EFTR~EEZRLEZ. h 72 b2 7 e ffid, 2FEHE<T, F936.0

ng/dl THoiz.

LH-RH #Bx <, LH %, 305 ENHHEDS. 7%, FSH (%, 1.9k o=,
hCG WA TIE, MHF T2 bRF a5, BHED6. 7H & BIFARFISE R Uiz, EfRIcELRZ 260,

RIS X WFIRICE T OB E 2/
hCG #hHiz kv,

9B S FNTMFF 2 R F e D EREZRL, ZREBOBEL 7. 2095 34

&, FHRICHF2HB L7, hMG 0B 5 & Y FERET RO B ks & Bl b o7z,

(Jap. J. Fert. Ster., 31(3), 360-366, 1986)
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U FSH ofRTh 55, omffiimeon boL
BWaRWvw., 22T, bhvbhix, FEDEERER SV
IRRTHRERN L, HEFOMRAE L O THRET 3.
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TR D WIS FHiE
197345 1 H X 0 19844F12H & Tlo FREAZAE 2L IR
BRI TR UES 5 F b e © oM E 106 2 55
Ll 2hbd5h 14, TTREBELEMNL, &
[ED v Y — KTz THEER & gt L. 2hbic

DE, EFF, RIS, FEETR, il R
HWFTR, BEBLUZOTRICOWTHRE L.

MH A Ve I, LH, FSH X, #hZh LH % v
FTEL1L, FSH%y 1l KT, 7R FRFuy
i, “HB ¥y MCTHEIELZ. LH-RH #EI,
LH-RH # 4 ~EHIE® (H) 100xg #iE12T, hCG
RERE, FF e EU® () 40008467 3 H ERE
(LTS,

i, 5 HERKEE, AT TR LERICE LY.
JR#E, hCG 1000Hif7, W2 EX VEIE L. 13
Bz bMG (b 2 2 2@, HARA NV ) ) T5BASE 2
EfE b HFH L. hCG EHHIZ, 72 FRTFry
(Z=F ey FR-0, 7lE) 250mg, 3z 1 [EOH
FEE L.
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(?) (Cm> (Cm> (kg) ks (ml) o3 (mD i} 2
R . WL
1 A 15 126 121 24.5 (=) 6XY Lrmay
2. 1" 15 142 28 (—3) 0:3 0.3 T 0 452 1 =2 i
3 ZRMEEOR 24 B
4. HBRREERE 29 142 155 63  (—) 1.0 1.0 46XY
5. FEEEE 26 180 186.5 65 ) 4.3 4.7 46X Y WLk mpEsE
6. R 25 175.5 182 76 (=) 3.7 3.5 46XY
7, HREELRL 27 182 190 57 (—) 1.0 1.0 46XY
8. 7 33 175 190 69.5 A& 2.1 Ko 46X Y WA HREGE
0. % 20 154 147 60.5 (=) 1.4 1.3 46XY
10. =R R A 21 170.5 159 65 (—) 17 1.1 46XY
168.4+ 172.8%+ 65.1% = -
mean+S.D. 14.8 18.4 6.2 1(9:184 l('f:17'6
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“'T 900 o
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I — 500 40 40
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10 1047
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* " 2 = M 2 LH-RH #8B (LH-RH 100xg #ik)
IL O : A BT EH
- N a5 A—AREERPICHFOMEBE L H]
g o2
3a
: L., [ S fBoFiE, WFRL20EUBICZB LTV (3
>0 o8 1)
- '’ i :
o 3)  HARTR :ER 4 ~100 55, 15, REDOFR
o 5 o ; 72 5. o
0 = e e HEE, #hFh168.4cm, 172.8cm, 65.1kg ToH
meantS.D. 6.4+2.4 3.9+17 36.0+27.7 A BAKRTO 7. BENPFEX VK THo. BEF, EFB, 8Tk
= = = HEL 8 .
it i l EHONIMOBITIE, ZLwimho k. BIEHR
M1 M LH, FSH X072 b 27 = vl X, Wihb 5ml 2, ELOVHARIT, B0
£ & $71.9ml, 1.8ml THhotz (F1). RBEMS DAE
HERE~ V=T OFHBICHE LI L D Th DTk
1) = EBRREREV AL R LEhO. = 4) YA 8HICHEITL, WA b46XY LIE

WK, EREHRERER 2Hlbole. BEFE,
BEMIC 2T, SRE#SHEET, BEERELE
#oR Lic. RO bE 2 3milTe 27
IE, SHEREENE LFITHo (R1).

2)  WBEER | FREAHICTRL, 15K TH

WHFRTHON (F1).

5 APHE : WEREZMES Kallmann FEFERE 3
Blpoiz. Flo~7omL, EEERY, EH 1B IV
2z i (FE1).

6) It LH, FSH 3XU'F A F 27 v oAff : ML
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LH ffiZ, 9 5 PIDMEEZR R Lk, 4FIIERT
MRicdo7z. FSH fiix, EF 1, 6 D 260 %4 2% KiE
T, Lo THNIZ, EFEICho. MHFA AT r Y
i, 2pUEfEZR L, FHfE 1%, 36.0ng/dl THo
7. RBIRFRIC X 20 o1 O OB L 1t ik
WE AEIZIE—EDHEZ 2o (K1),

=g F b e M EEE

HAiESREE 31 % 3 45

7) LH-RH #Bt:futh LH ©305EIE, Aifio
3.76%, FSH fAmziux, 1.9fL, Ml RIFR RIS
BoR LIz, JERIS, 8B XN, BARKGRIIRIFTH
DI, ZOE— s BOFLUETH Y, RIEOBIEL B
Wiz, RIS X BEET OB TFoME oA LH-RH
IZkE3 % BOSHE L ZBIR R0 (M 2).

8) hCG #RBR: M7z b2T w0 FiED FH
fiE30.1ng/dl 73, 200.4ng/dl L6.7f5DEMBEFL,
EFUEOENER L. ER3BXU51E, RABRT
EFIRICE L. bARRCZO 240, Wb B
XY, FikhioETroBREL AT Y, BET, B
BHEOITEE 77 (K3).
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#L hCG #5107 A, 6 7 A, 6 WHIKTMH TR =
FuERER LAWY, TFArEY - FR-B KL
CEE L.

JEFI2, 3, 572 BN 91, hCG #HEicTl P = b
27 v AORERRIFThH 21T, BIELHEEHFT
BB, RBREF 3L 51, BERICEToOMEE
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JEG] 4 3 X6 1%, hMG Z3EEE L, Higi3E
AR ROWEE i), #HE, fihF A bAFn
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—®E L L.
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3 hCG 1000 Hifiz, sH2[E (3 4) + -
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6 hCG 1000 ¥f, 32 (11% f)—hCG 1000¥: 7, hMG 75K {7, i 2 [ (104 H)—

e FR—=250mg, 3BI1IE(1E£9»H) — =
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9 hCG 1000 Bifiz, @2E (3 #» AH)
10 =FvEY7FR— 250mg, 3Eic1H
(146 % A)

A)—xFnvEvrFR— 250mg, 3@z 1 [F (1494 A) = =
# o A)—=FEVTFR—250mg, 3 1E (104 H) = =
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SEG] 51%, BEEEHICTH 54, hCG 1000Ei47iH 2
B 144, SEERRE ALY, FBTIEE82X10%ml,
FETETHE30% & BIAFRIFIRAT REZ R Lic. 198442 A
WIS L, EMBEOIEE R, 0L E ORI,
EHZEDOENTHo (F5).
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TEMANZE SR LT v AWEED, RS E0E, 2
DHRNELDENEBEMRIE L CHT b5, HBED
5 F b v ErOSREERET T F b e € MRS
LRETHS. BFIZBWTIE, BBBETESL,
A bImARX 51T, BEHICA-STY, ZREEOH
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¥, Kallmann JEBEREE VWb, HROEFL 58LW

MR ZIICHHY TS, BKEY® LH-RH OHWARE
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AER, BT Fe X iz d, EE, MEL, &
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WEERDRv. L LEROERS, 7id, MIREOE
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25
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BENT, TEEZEFRETHLOREN2O LB TH
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THNE DV TS,

MG, LH (o hCG & FSH {Efz 1o
hMG OFPREOFELEVWZ X 9. 3k, hCG D&
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OEEPT bR TWE, EEBREE A, LH,
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Hypogonadotropic eunuchoidism

Hideki Fuse, Hidenori Sumiya,
Zengo Kataumi, Masanobu Takahara
Haruo Ito and Jun Shimazaki

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

The clinical observations of ten cases of hypo-
gonadotropic eunuchoidism were performed.
Four cases had chief complaints of incomplete
development of their genital organs, which are
most frequent. The other chief complaints
were lack of secondary sexual characteristics in
two cases and cryptorchism in two.

The average stature and arm span were 161.4
cm and 172.8 cm, respectively. The latter was
larger than the former. The average body we-
ight was65.1 kg.

Two cases had several pubic hairs but the ot-
her cases had no pubic hair.

The average testicular volume was1.9ml in
the left side and 1.8 ml in the right side. The
karyotype was 46, XY in all cases.

Kallmann’s syndrome was recognized in three
cases. The basal levels of luteinizing hormone
(LH) and follicle stimulating hormone (FSH) in
blood were low normal or low. The basal level
of testosterone in blood was low in all cases and
the average level was36.0 ng/dl.

The average LH and FSH levels thirty minu-
tes after luteinizing hormone-releasing hormone
administration were 3.7 and 1.9 times as high as
the basal levels of LH and FSH, respectively.

The testosterone level in blood after human
chorionic gonadotropin (hCG) administration pr-
oved to be6.7 times as high as the basal level.
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In two cases whose testosterone levels reached
normal range after hCG administration, the ap-
pearance of sperms in their semen was observed
after hCG therapy.

In five cases out of nine, testosterone level in
blood was elevated and secondary sexual chara-
cteristics appeared after hCG administration.

K=+ Fre EUoMEEBE

HAfE=E 31 % 3 &

Three out of the above five cases were found to
have sperms in their semen.

In one case, significant improvement of semen
findings was observed after additive human men-
opausal gonadotropin (hMG).

(ZZAF - WEFN604E 8 A 9 H)
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GnRH Agonist O E#HEICX %
“Medical Hypophysectomy”

“Medical Hypophysectomy’’ Using Repeated
Administration of GnRH Agonint

BHESREERGARFEE
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Kaoru MASAOKA  Tetsuo NIIBE Takahiro KUMASAKA

Department of Obstertrics and Gynecology, Dokkyo University School of Medicine

GnRH agonist (GnRH-A) |z X 2 MEIMEREIMBIRIE O RIBFF I oW TRE Lic. PRI 2 HiRA
F 14 LT ENBEERE 241k L, GnRH-A (des-Gly!0-[D-Leut)-LHRH-ethylamide) 7% &5 i H Bhififiig
RO THEBRE T FRE TR L. 34 b5%1 ~28HT GnRH 72 Maxt$ % LH, FSH
OB I Uz, b, LH 3E5HMELL Lo v v e HER L7228, FSH 13—@MEic i L 7<%, M
IZIET L7z, estradiol (Ez) % #5-504% 2 HM TRV ALVE TR T L. BEAREBECEREIRE
(E: 23pg/ml) XY GnRH-A & L%z hMG (150IU/H) ZHif#5E Lzt 25, 16HHICX E» 13553
pg/ml {Z#HIL, hCG DL X VIRFER RPEINFER S iz

Pl EAss, GnRH-A OMEMRMEHER I FEAD Gn SWOERN, BHZEHICEI2b0THY, Jil~D
EHEAEERMAS Gn v &7 % —0 down-regulation ITEMTH S Z LAVRIBE I,

(Jap. J. Fert. Ster., 31(3), 367-370, 1986)
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%1,  gonadotropin-releasing hormone (GnRH)
@ potent agonist (GnRH-A) 2 X % FEANEEDIR
WREHShT WS, L, ZoEABFEVWER
ATz 2 <, JED Gn vE7H¥ —~ D down
regulation? PR GnRH L+ 7% —~DEBEHE
JEFAZ®, 3 %WE bioactivity @ J&F L 7z Gn ok
Ssteroidogenesis DIETORE, WL D Hn @ AJFEMES
B/ESHTWBHERTHS. 22 THE, bhvbhid
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“Medical hypophysectomy’” using
repeated administration of

GnRH agonist

Kaoru Masaoka, Tetsuo Niibe
and Takahiro Kumasaka

Department of Obstetrics and Gynecology,
Dokkyo University School of Medicine

In an attempt to suppress ovarian steroidogen-
esis, one woman with hypermenorrhea due to
anovulation and two women with endometriosis
were administered a potent long-acting GnRH
agonist, des-Gly!®-[D-Leu®]-LHRH-ethyl-amide
(GnRH-A)in an intermittent or continuous fash-
ion for 14 to16days. Serum LH, FSH and es-
tradiol (E2) levels increased initially and then
FSH levels declined markedly, followed by a de-
crease in Eq levels, whereas LH levels remained
above pretreatment values during GnRH-A trea-
tment. The LH and FSH responses to 100 ug
GnRH challenge test were completely abolished
within two weeks of treatment. In a hyperme-
norreic woman who received intermittent regim-
en of hMG in addition to GnRH-A since the
9th day of treatment, Ez levels increased progr-
essively from 23 to 553 pg/ml within 7 days in re-
sponse to hMG and then ovulation occurred fo-
llowing hCG administration.

These results suggest that the suppression of
gonadal function by repeated administration of
GnRH-A is due to an alteration of the pituitary
LH and FSH secretion, and down-regulation of
gonadotropin receptors or a direct inhibitory ac-
tion of GnRH-A on the ovary is not responsible
for this antifertility effect.

(Z2fF - BAFI604E11 48 2 H)
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GONADOTROPIC REGULATION OF DNA POLYMERASE-«
ACTIVITY IN RAT PREOVULATORY FOLLICLES

Satoshi USUKI
Department of Obstetrics and Gynecology, Institute of Clinical Medicine,
University of Tsukuba, Niihari-gun, Ibaraki, Japan
(Director : Prof. Hirokazu Iwasaki)

Abstract: The present study was carried out to elucidate the effects of LH, FSH
and prolactin (PRL) on the induction of DNA polymerase-a and -§ activities of preovulatory
follicles. Twenty-seven day-old rats were injected subcutaneously with 10 IU of PMS
and follicles excised 48 hours after the PMS treatment were incubated for 120 minutes
or perifused for 90 minutes with ovine NIH-LH, NIH-FSH or NIH-PRL at 37 °C. In the
succeeding in vitro experiment, the animals were injected intravenously with 20 zg of
NIH-LH or FSH 48 hours after the PMS injection. DNA polymerase-a and -8 activities
in tissue were assayed by incorporation of [*H] dNMP into acid insoluble fraction. LH
and FSH stimulated the accumulation of DNA polymerase-a in the follicles incubated,
while they showed no effect on DNA polymerase-5. PRL showed no significant effect on
DNA polymerase-a and -8 activities. In the follicles perifused, DNA polymerase-a
activity began to increase 3 minutes after the initiation of LH- or FSH-stimulation and
reached its peak 20 minutes later, thereafter revealing a plateau. In the in wivo study,
the whole ovaries, follicles or oocytes obtained after LH- or FSH-injection augmented
significantly DNA polymerase-a activity. The effect of LH was similar to that of FSH.
These results suggest that LH or FSH stimulates the preovulatory follicles, mainly oocytes,
to induce DNA polymerase-a required for DNA replication.

(Jap. J. Fert. Ster., 31(3), 371- 378, 1986)

Introduction

DNA polymerase has been classified into
three species (@, g and 7) and well characte-
rized in eukaryotic cells’’. DNA polymerase-
a is thought to be related to DNA synthesis
by nuclear DNA replication and recently,
two types of DN A polymerase-a were sugg-
ested to be separated®®. On the contrary,
DNA polymerase-3 is considered to partici-
pate in nuclear DNA repair»*®. Unfertili-
zed eggs contain a large amount of DNA po-
lymerase-« required for DNA replication of
rapid cleavage during early embryogenesis in
several animals®. Grippo et al.” and Ben-
bow et al.® reported that accumulation of
DNA polymerase-a took place during oocyte
maturation in Xenopus laevis, and the enzyme
was induced in full-grown oocytes of Xenopus

laevis during in vitro progesterone-induced
maturation®.

It is well known that pituitary gonadotro-
pins have an important role in the initiation
of resumption of meiosis. However, there are
very few reports of biochemical studies on the
relationship between pituitary gonadotropins
and DNA synthesis in preovulatory follicles
in mammals.

Recently, our previous in vitro study'® has
suggested that LH or FSH stimulates rat
preovulatory follicles to accumulate DNA po-
lymerase-a and that DNA polymerase-a may
be related to oocyte maturation. In the pre-
sent study we elucidated iz vitro or in vivo
the effects of LH, FSH or PRL on DNA
polymerase-a and -3 activities in rat preovu-
latory follicles.
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Materials and Methods

Animals

Immature female Wistar-Imamichi rats pur-
chased from the Imamichi Institute for Animal
Reproduction (Saitama) were maintained in
an air-conditioned room with controlled li-
ght-dark cycle (light 8 AM to 8 PM). The
rats were injected subcutaneously with 10 TU
of PMS (Pregnant mare’s serum gonadotro-
pin ; Teikokuzoki Co., Ltd., Tokyo) at 27
days of age and sacrificed by decapitation un-
der ether anesthesia 48 hours after the PMS
injection. The ovaries were removed to cold
saline, cleaned of adhering fat, blotted, and
large follicles (about 1 mm in diameter) were
collected under a dissecting microscope and
then they were incubated or perifused.

Furthermore, to examine 7z vivo the effects
of LH or FSH on DNA polymerase, 20 1g
of LH or FSH in 0.2 ml of saline was intra-
venously injected 48 hours after the PMS
injection and killed 15, 30, 60 and 90 minutes
after LH- or FSH-injection. The ovaries we-
re resected, and large follicles and oocytes
were collected from the ovaries resected 60
minutes after LH- or FSH-injection under a
dissecting microscope.

Incubation or perifusion study

Twenty follicles were preincubated for 60
minutes in the synthetic TC-199 media con-
taining 1.0 % glucose and 0.2 % NaHCOs3;, at
37 °C in an atmosphere of 95 % O:-5 % CO.,
and then they were incubated for 120 minutes
under the same condition, with 2.0ml of
synthetic media containing various doses of
LH, FSH or PRL as described in legends for
tables and figures. The medium was agitated
throughout the incubation period.

In a parallel experiment, excised follicles
were perifused in the apparatus illustrated in
Fig. 1. Twenty follicles were placed in a
chamber room (0.5 ml in volume) and exposed
to a continuous flow (flow rate 2.5ml per 20
minutes) of synthetic TC-medium 199 (1.0 %
glucose and 0.2 % NaHCOj;, pH 7.4) saturated
with a mixture of O2(95 %) and CO: (5 %).
The medium was maintained at 37 °C in a
water bath and was forced through the appara-
tus by a multichannel infusion pump (Yoshie
Science Co., Ltd., Tokyo). Following a 20
minute-preincubation, medium was delivered

Effects of LH and FSH on DNA polymerase-a in ovarian follicles HR~#ifE&5E 31 % 3 &

.- Stimulus |

0, 95%

C0: 5%
Chamber Room 7 —__}--Medium
Organ [ X PH7.4

Water Bath
37C

Sample
Collector

Fig. 1 Perifusion system

for 60 minutes to stabilize flow rate without
any addition of stimuli, and then 2.0 zg/ml
of LH or FSH was infused together with the
perifusion medium. The follicles were coll-
ected 3, 5, 10, 20, 30, 60 and 90 minutes
after initiation of LH- or FSH-stimulation.
In control groups, the medium alone was
superfused. After incubation or perifusion,
DNA polymerase activities were measured in
follicles.
Hormone preparations

FSH (ovine follicle stimulating hormone ;
NIAMDD-oFSH-15, AFP-5529 C, having
FSH potency 20Xthat of NIH-FSH-SI, LH
potency 0.04 X NIH-LH-SI and prolactin pote-
ncy less than 0.001 X NIH-prolactin), LH (ov-
ine luteinizing hormone ; NIAMDD-oLH-24,
AFP-0754, having LH potency 2.3Xthat of
NIH-LH-SI, FSH potency less than 0.005X
NIH-FSH-SI and prolactin potency less than
0.001 X NIH-prolactin) and PRL (ovine pro-
lactin ; NIAMDD-oPRL-15 having PRL pot-
ency 30.5 IU/mg, determined by the pigeon
local crop-sac bioassay method of C. S. Ni-
coll, and LH and FSH potencies less than
0.005 by weight) were gifts of Dr. A. F.
Parlow (Harbor-UCLA Medical Center, To-
rrance, California).

Measurement of DNA polymerase activities

One ovary or 20 follicles or 30 oocytes were
homogenized in 200 gl of 1.0 % Triton X-
100, 0.25M sucrose, 20 mM potassium phos-
phate buffer, pH 7.9, 5mM EDTA (ethyle-
nediaminetetraacetic acid), 5mM 2-mercapto-
ethano! and 0.25M NaCl and centrifuged at
10,000X g for 15 minutes. 100 ¢l of super-
natant was added with 50 gl of 90 % glycerol.
Aliquots (0.5-5 1) of the supernatant were
assayed for DNA polymerase activities.

DNA polymerase activities were determi-
ned by incorporation of [*H] dTTP (deoxy-
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Table 1 Procedure for measurement of DNA polymerase-a and -8 activities

Ovarian tissue

Homogenize in 200 pl, 1.0 %, Triton X-100
0.25M Sucrose, 0.25M NaCl
20mM PBS, pH 7.9
l 5mM EDTA, 5mM Mercaptoethanol
Centrifuge at 10,000x g for 15 minutes

Supeinatant, 100 1

Add 50z, 90 % Glycerol
Sample, 0.5-5.0 gl

Incubate at 37°C for 20 minutes

in 50 mM Tris-maleate, pH 8.0,
20 M dATP, dCTP, dGTP, 10 M dTTP,
0.4 £Ci (3H] dTTP (100 cpm=1 pmol dNMP),

7mM MgCle,

4 pg Activated DNA (Calf thymus),
50 mM NaCl, 400 zg/ml BSA,
2mM S-mercaptoethanol,

10 % Glycreol
l (final volume 25 pl)

Saturate filter paper (Whatman 3 MM)

|
Was}ll in 10 % TCA, 5% TCA (Tricarboxylic acid), 95 % Ethanol

Dry paper
i)

Count incorporation of [3H] dNMP into acid insoluble fraction

by liquid scitillatin counter

DNA Polymerase a-Activity ; Activity sensitive to 20 pg/ml Aphidicolin
or 20mM N-ethylmaleimide

DNA Polymerase f-Activity ; Activity resistant to 20 zg/ml Aphidicolin
or 20mM N-ethylmaleimide

thymidine 5’-triphosphate) into the acid inso-
luble material. The reaction mixture con-
tained 50 mM Tris-maleate buffer, pH 8.0, 7
mM MgCls, 20 #M each of dATP (deoxyade-
nosine 5 -triphosphate), dCTP (deoxycytidine
5’-triphosphate) and dGTP (deoxyguanosine
5’-triphosphate), 10 M dTTP containing 0.4
p#Ci(®*HJdTTP (100 cpm (count per minute)=
1.0 pmol dNMP (deoxynucleotide 5'-monopho-
sphate)], 50 mM NaCl, 4 pg activated DNA,
400 #g/ml bovine serum albumin in a final
volum of 25 ¢l. Incubation was carried out at
37°C for 20 minutes and incorporation into acid-
insoluble fraction was measured. For selective
determination of DNA polymerase-a and -8

activities, the assays were carried out in the
absence and presence of 20 pg/ml aphidicolin
or 20mM N-ethylmaleimide. These drug-
sensitive and resistant activities were named
DNA polymerase-« and -8 activities, respect-
ively (Table 1). DNA polymerase activity
was expressed as pmol dNMP incorporated
for 20 minutes at 37 °C.

Student’s t-test was used for statistical
analysis.

Results

Table 2 shows DNA polymerase-a and -j
activities in the follicles excised 48 hours after
the PMS injection.



82 (374) Effects offLH and FSH on DNA polymerase-« in ovarian follicles R RiF4zE 31 % 3 =
Table 2 DNA polymerase-a and -8 activities in preovulatory follicles
DNA Polymerase-a DNA Polymerase-$
) ) Activity Activity
Bimuli Mean = SD Mean + SD
p mol dNMP incorporated®
Control 38.00 = 7.00 1.67 &= 0.33
FSH 0.02 pg/ml 45.67 +£12.33 2.00 = 1.00
0.2 pg/ml 65.67 *£12.33%* 1.67 £ 0.67
2.0 pg/ml 83.33 +12.33* 2.00 = 1.33
20 rg/ml 63.00 £18.00** 1.67 £ 0.67
LH 0.02 pg/ml 45.67 + 6.67 1.67 = 0.33
0.2 pg/ml 58.00; &= 8,67 2.00 + 1.00
2.0 pg/ml 86.67 £16.33* 1.38 # (.33
20  pg/ml 61.00 + 8.67%* 1.67 + 0.67
Prolactin 0.2 pg/ml 40.00 + 3.33 1.67 = 0.67
2.0 pg/ml 38.33 £ 8.00 167 == 0.83
20 rg/ml 50.00 = 7.00 2.00 £ 1.33
101U of PMS was injected at 27 days of age and incubation was done 48 hours after the
injection as described in Materials and Method.
® p mol dNMP incorporated/follicle. Values are expressed as means=SD of ten experiments.
* P<0.01, ** P'<0.05
3l
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° 2
£ k=
= (=3
= 2 N
g =
® =
o _:
Q 1
5 =
Q ~—
= 2
e T B
§ o
= g
=
=
0 — s
Control LH LH Control FSH FSH
2.0 2.0 2.0 2.0 0 1 L ; i
ng/mt #9/mt «g/ml  #9/ml 0 10 20 30 60 90
+ + Incubation time (min)
Control Control
Fig. 2 Additive effects of LH, LH-+control, Fig. 3 Time-courses of DNA polymerase-a

FSH and FSH+control on DNA poly-
merase-a activity, 10 IU of PMS was
injected at 27 days of age and incubation
was done 48 hours after the injection as
described in Materials and Methods.

activity by preovulatory follicles perifused
in vitro. 10 IU of PMS was injected at
27 days of age and perifusion was done
48 hours after the injection as described
in Materials and Methods.

O——0; LH, A——A; FSH, e——@;
control. Values are expressed as means
+SD of four experiments.
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-8 activities in preovulatory follicles by
LH or FSH in vivo. 10 IU of PMS was
injected subcutaneously at 27 days of age
and 20 pxg of NIH-LH or -FSH was
injected intravenously 48 hours after the
PMS injection. The ovaries were rese-
cted 15, 30, 60 and 90 minutes after
LH-or FSH-injection.

DNA polymerase-a activity: O——O;
LH, A—A; FSH, O0——O ; control.
DNA polymerase-$ activity: @:---@;
LH, A----A; FSH, H----H; control.
Values are expressed as means+SD of
five experiments.

0.2 to 20 pg/ml of LH or FSH significantly
(P<0.01, P<0.05) augmented DNA polyme-
rase-a activity, depending on an optimum
dose, whereas PRL revealed no significant
effect on it. The efficacy of LH was almost
similar to that of FSH. No significant cha-
nge of DNA polymerase-5 activity was obse-
rved by LH, FSH or PRL. This result was
almost similar to that in the whole ovaries
at the same stage® .

Mixing experiments on the homogenates
from hormone treated and untreated ovaries
showed only the additive a or B activity of
both homogenates (Fig. 2).

The perifusion technique was applied in
order to clarify the kinetic pattern of DNA
polymerase-a activity. In the perifused folli-
cles excised 48 hours after the PMS injection,
DNA polymerase-a activity began to increase
3 minutes after the initiation of LH- or FSH-
stimulation and reached at its peak 20 minutes
later, thereafter revealing a plateau (Fig. 3).
The effect of LH was almost similar to that
of FSH.

20pg/ml 20ug/ml

Fig. 5 DNA polymerase-a activity in preo-
vulatory follicle. 10 IU of PMS was inje-
cted subcutaneously at 27 days of age
and 20 pg of NIH-LH or -FSH was inje-
cted intravenously 48 hours after the
PMS injection. The follicles were exci-
sed from the ovaries resected 60 minutes
after LH- or FSH-injection. Values are
expressed as means+SD of five experi-
ments. * P <0.01, ** P <0.05

The perifusion study is relatively similar
to the in vivo study and therefore, the in vivo
study was performed in order to confirm the
results of the incubation or perifusion study.

As shown in Fig. 4, DNA polymerase-a
activity was increased in the whole ovaries
30 minutes after LH- or FSH-stimulation, the-
reafter showing a plateau. The effect of LH
was almost similar to that of FSH. DNA
polymerase-8 activity was not stimulated by
LH or FSH.

The cellular localization is also another
problem.

Our previous incubation study!'® has shown
that LH or FSH accumulates DNA polyme-
rase-w, which is required for oogenesis or

100

embryogenesis, in the oocytes of the PMS-
treated rats. Therefore, the cellular localiza-
tion of DNA polymerase-a was detected in
the ovaries resected 60 minutes after LH- or
FSH-injection as mentioned in legends for
Figs. 5 and 6.

In this iz vivo experiment, DNA polyme-
rase-a activity was significantly (P<0.01, P<
0.05) augmented by LH or FSH in the folli-
cles or oocytes (Figs. 5 and 6).
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Fig. 6 DNA polymerase-a activity in the oo-
cyte. 10 IU of PMS was injected subcu-
taneously at 27 days of age and 20 g
of NIH-LH or FSH was injected intra-
venously 48 hours after the PMS inje-
ction.

The oocytes were collected by puncture
of the follicles excised 60 minutes after
LH- or FSH-injection. Values are expre-
ssed as means=+SD of ten determinations.

Granulosa cells and thecal and interstitial
cells showed a negligible change (data not
shown).

Discussion

It is well known that mammalian oocytes
have been in the first meiotic prophase for
a long time and that LH and/or FSH surge
initiates the resumption of meiosis. How-
ever, the detail mechanism at the molecular
level between pituitary gonadotropins and re-
sumption of oocyte meiosis is not well clari-
fied. Recently, our incubation study of the
whole ovary®!” has suggested that LH or
FSH stimulates the preovulatory follicles to
increase DNA polymerase-a required for oog-
enesis and embryogenesis and that DNA poly-
merase-a accumulates mainly in the oocyte.

In the follicles excised 48 hours after the
PMS injection, DNA polymerase-a activity
was stimulated with LH- or FSH-treatment.
This result is consistent with that in the wh-
ole ovaries”. The combination of control
and LH- or FSH-stimulated ovaries resulted
in only additive amount of DNA polymerase
« activity and this fact indicates that there
seems to be no activators or inhibitors. Th-
ese results suggest that DNA polymerase-a
activity was directly stimulated in rat preovu-
latory follicles by LH or FSH.

Effects of LH and FSH on DNA polymerase-a in ovarian follicles H f#E&i 31 % 3 &

DNA polymerase-a is known to partici-
pate in nuclear DNA replication in eukaryotic
cells. In oogenesis or embryogenesis of
Xenopus laevis, the enzyme accumulates in
the oocyte during oocyte maturation, provid-
ing for rapid DNA replication during embry-
ogensis”®. LH or FSH was reported to in-
duce oocyte maturation through a cyclic AMP
dependent reduction in the level of a matura-
tion inhibitor in mouse!'''® and the membr-
ane permeable dibutyryl cyclic AMP regula-
tes DNA polymerase-a activity in the oocy-
te!®. This fact indicates that LH or FSH
may regulate the accumulatin of DNA poly-
merase-a through its cyclic AMP accumula-
tive action!®s1%:14,15)

In the follicles perifused in vitro, DNA
polymerase-a activity was augmented by LH
or FSH. This result is in agreement with
that of the incubation study. Considering
the time course of an levation of DNA poly-
merase-a activity, the initiation of the accu-
mulation of DNA polymerase-a is very rapid
and the time of initiation is almost similar
to that of cyclic AMP level (our unpublished
data). This result suggests a possibility that
the pathway different from that via the cyclic
AMP system may also exist, for which further
study is currently in progress.

In the in vivo study of the ovaries resected
60 minutes after LH- or FSH-injection at 29
days of age (48 hours after the PMS injec-
tion), DNA polymerase-a activity was increa-
sed by LH or FSH and furthermore, follicles
or oocytes excised accumulated DNA polyme-
rase-a. This in vivo accumulation of DNA
polymerase-a in follicles or oocytes is consi-
stent with the results of the incubation st-
udy'® 19,

Since DNA polymerase-a is known to be
required for DNA synthesis'®, this accumula-
tion of DNA polymerase-a indicates that the
accumulation of DNA polymerase-a in preov-
ulatory follicles with LH- or FSH-treatment
may take place in the oocyte for initiation of
oocyte maturation.

Recently, two types (a; and az) of DNA
polymerase-a were separated®®'” and DNA
primase, which is specifically associated with
DNA polymerase-a;*, was reported to be
augmented in the preovulatory follicles by LH
or FSH!®., This result suggests that multi-
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enzymes concerning with DNA replication
are accumulated during oocyte maturation.

DNA polymerase-5 activity is supposed to
participate in DNA repair in eukaryotic ce-
lIs". This enzyme has been reported to be
regulated by ACTH in rat adrenal gland!'®,
and by testosterone and pituitary gonadotro-
pins in rat testis'®’. However, this enzyme
showed no significant change by LH, FSH

or PRL. This difference remains to be clari-
fied.
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Effects of LH and FSH on DNA polymerase-« in ovarian follicles
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FEFI TN EE S LU E G0 L 72512325%, i
EHFATHIH8.9% b oIz LEHRE L. —F Jewe-
lewicz 5% [%25(]> Microprolactinoma TIZITEH
FRIERSCHBFEE ORI LIz b 0ol Lk,
Gemzell® 13 hPG L THEME U7 FTIIKIRIE 4 B0 5
O 3PN MESUEIET LS, 1 FNEERFEf 2 04
BLLl, 4L GICTMAD D 3FICHREEENTED S
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Long term bromocriptine treatment
during pregnancy in 5 patients

with macroprolactinoma

Yoshito Ibuki, Hironaka Taguchi,
Mitsunori Yoshida, Tadahiko Shinkawa,
Hideki Mizunuma and Masao Igarashi

Department of Obstetrics and Gynecology, Gunma
University School of Medicine

Out of 26 patients with macroprolactinoma
thus far we treated, 21 visited our clinic for st-
erility. Nine patients had been surgically trea-
ted before and 12 were with intact tumor when
pregnancy occured or ovulation induction was
initiated. Eighteen cases (8 : operated, and 10 :
non-operated) conceived spontaneously or by ov-
ulation induction and 5 showed intense complic-
ations such as severe headache or field disturba-
nces during the course of pregnancy. All of 5
patients who showed severe exacerbation of the
tumor were of a non-operated group and were
medically treated with bromocriptine (BC) thro-
ughout most of the pregnancy.

Thus we treated 21 sterile women with macr-
oprolactinoma, obtained 18 pregnancies and en-
countered 5 cases who showed severe complica-
tions by pregnancy. The results of our observa-
tions were as follows:

1. Non-surgically treated patients with macr-
oprolactinoma are at high risks of exacerbation
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by pregnancy.

2. Surgical treatment shoud be proceeded to
pregnancy, since no complications were seen in
patients who had received tumorectomy before
pregnancy occured.

3. BC effectively suppresses PRL secretion
and reduced tumor size even in pregnancy.

4. There was a patients who did not respond
to BC treatment. In this case surgical treatment
was performed during pregnancy.

5. BC crosses placenta and exerts its inhibit-
ory effects on PRL release from the fetal pitui-
tary gland, but not PRL in amiotic fluids.

6. Further observation is necessary to mention
about safety of BC treatment during pregnancy
from the standpoint of long term effect of BC
on development of a child who was born from
the mother receiving the drug during pregnancy.

(B2« WEFI614F 3 A11A %48)
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ROLE OF ADRENAL ANDROGENS AND DEFECTIVE 114-
HYDROXYLATION IN HYPERANDROGENIC
ANOVULATORY WOMEN

Osamu NARITA, Tetsuo MASAHASHI, Mitsuoki ASAI,
Masami OHSAWA , Fumitaka KIKKAWA, Kazuo HANAI,
Masaya OHW AKI, Nobuhiko SUGANUMA*, Shigehiko MIZUTANI*

and Yutaka TOMODA*

Department of Obstetrics and Gynecology, Nagoya University, Branch Hospital, Nagoya
*Department of Obstetrics and Gynecology, Nagoya University School of Medicine

Abstract: The causes of androgen excess and the possible role of the adrenal gland
in the development of hyperandrogenism were examined in 42 patients with hyperandrogenic
anovulation. Estradiol, testosterone (T}, dihydrotestosterone (DHT), dehydroepiandrosterone
(DHEA), androstenedione, FSH and LH were determined in 42 patients and 6 control women.
The responses of adrenal steroids such as 11-deoxycortisol(S), cortisol(F),11-deoxycorticosterone
(DOC), and corticosterone (B) were studied in connection with the administration of
adrenocorticotropic hormone (ACTH) after dexamethasone suppression in 24 of the patients
and in six normal control women. The mean basal concentrations of T, DHT, DHEA
and LH in patients were significantly higher than in controls. Analysis of the substrate/
product ratios in these 24 patients revealed abnormally higher ratios for 11-deoxycortisol/
cortisol in three patients and 11-deoxycorticosterone/corticosterone in seven patients than
in the normal control women. One patient had abnormally high ratios between these
steroid pairs. These results suggest that 11 5-hydroxylation was deficient in hyperandrogenic
anovulatory patients and adrenal-derived androgens played an important role in the deve-
lopment of hyperandrogenism. (Jap. J. Fert. Ster., 31(3), 385-391 1986)

hydroxylase deficiency. The adrenal contri-

Introduction

Hirsute and oligomenorrheic women often
have elevated serum androgens. However,
the source of excess androgens is controver-
sial. Several investigators suggest an adrenal
origin, whereas others assume an ovarian
source or mixed adrenal and ovarian sour-
cesl?. Subtle, incomplete steroid biosynthe-
tic enzymatic deficiencies such as 3 Sol-hydro-
xysteroid dehydrogenase (3 8-01)®, 11 g-hydro-
xylase? or 21-hydroxylase®® have been im-
plicated as a cause of excess androgens in
some hirsute and oligomenorrheic women.
Rosenfield et al.? reported on a 17-yr-old girl
with androgen excess and a partial deficiency
of 3B-0l. Although 11 g-hydroxylase defici-
ency and 3 §-ol deficiency have been seen,
the commonest abnormality seems to be 21-

bution to the androgen excess and its enzy-
matic deficiency in hirsute and oligomenorr-
heic patients have been assessed by adrenal
steroid responses to dexamethasone suppres-
sion and ACTH stimulation®”. In this st-
udy, the response of multiple adrenal steroids
to ACTH stimulation was examined to inve-
stigate whether enzymatic deficiency of 11 8-
hydroxylase is present and to explain the role
of adrenal-derived androgens in the develop-
ment of hyperandrogenism.

Materials and Methods

Forty-two patients with clinical manifesta-
tions such as hirsutism, acne andfor seborr-
hea who attended the Gynecologic Infertility
Clinic at Nagoya University Hospital, parti-
cipated in this study. These patients, who
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were between 18 and 37 years old had the
chief complaint of menstrual disorders and
desired to have a child.

These women were moderately hirsute and
were classified according to Ferriman and
Gallwey’s criteria®.

Six women between aged 20 and 26 years
old, with regular ovulatory cycle and no signs
of androgen excess served as the controls.
Twenty-four of the 42 patients were given
the ACTH stimulation test for further eva-
luation of androgen excess. Two of the 24
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