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Synopsis

I. Teratogenic study of mice exposed

to ultrasound

In the teratologic experiment, animals
with «clarified backgrounds about the
spontaneous malformations and species of
the strain must be used. In this experi-
ment, the DHS inbred mouse strain was
used. This strain has been maintained at
Hokkaido University for more than 200
generations. An ultrasound generator

with a frequency of 2 MHz of contineous
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wave was used. Mice were bound in the
holder, and exposed to different intens-
ities of 0.5, 0.75 and 1.4W/em? for 5
minutes respectively in the constantly
regulated water bath of 38°C.

When ultrasound intensity otf 0.5 and
0.75W/cm? were applied. anomalous fetus-
es were not ovserved. On the otherhand.
when the intensity of 1.4W/cm? was appl-
ied, 14 fetuses in total implantations
of 255 showed external malformations.The
percentage for implantation was 5.5% .
In other words, 12 out of 34 pregnant
mice sonicated with 1.4W/cm?2 bore anoma-
lous neonates. Its percentage is 35.3%.

O. Ultrasound in reproductive endocr-

inology

1. Clinical study on human follicular
development and ovulation: Correlation

ofultrasound and endocrinologic assessm-

_12_



ent.

(1) Growing follicles and follicular
rupture could be ovserved by ultrasound,
and plasma E, levels correlated with the
number of follicles.

(2) The wultrasonographic signs of
ovulation occured within 24 hours from
the day of LH peak and within 48 hours
from the day of E, peak.

(3) Follicular diameter measured by
ultrasound correlated well with the
actual diameter found during laparotomy.
and E, and P. in the follicular fluid
aspirated from large follicles (= 16mm)
indicated high levels.

2. Ultrasonic and endocrinologic inve-
stigation of ovarian follicle and free
fluid in the cul-de-sac for monitoring
follicular development and ovulation.

Ultrasound examinations demonstrated

_13._



free fluid in the cul-de-sac at ovulati-
on, and the concentrations of E, and
progesterone in the peritoneal fluid by
the puncture of the cul-de-sac dramatica
1ly increased after ovulation.

3. Time sequence of in vitro maturati-
on in metaphase I and metaphase II of
the squirrel monkey (Saimirisciureus)
oocyte.

In vitro maturation sequence of squir-
rel monkey oocytes was studied. Follicu-
lar growth was induced by a hormonal
regimen of follicle-stimulating horm-
one (FSH)and human chorionic gonadotropin
(hCG) and oocytes were collected laparo-
scopically 15~ 16h after hCG administra-
tion from 55 squirrel monkeys. A total
of 666 oocytes were prepared and analyz-
ed for maturational stage.

At recovery, 84.7% of the aspirated
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oocytes were in the germinal vesicle or
prohase I stage and the numbers of atret
ic and mature ova were low (15.3% and
8.3% . respectively). The highest rate
of in viltro matured oocytes (75.2% ) was
found after 3lh of incubation.

4. The accuracy of the ultrasonograph-
ic cevalualion of ovarian follicles.

This study is designed to compare the
evaluations by wultrasonography and at
operation in the number and size of
follicles. 27 patients underwent operat-
ijons (18 with laparoscopy and 9 with la-
parotomy) . All received <clomiphene ci
trate (c.c.)] or c¢.c. and hMG. All fo
llicles are classified into 3 groups (la

rge 15mm, medium 10~ 15mm ., small 10mm in

diameter). The mean numbers of folli-cle
s induced by c.c. and c.c.+ hMG are 4.3
v.s. 6.4 respectively. The rate of acc
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uracy of evaluations 1is 55.6% (l5cas
es) . In the groups of the large and the

medium follicles.the evaluations are co
mpletely correct and coincident in 20 ¢
ases (74.0% ). Adhesion is one of the
main causes in which the ultrasonograph-
ic measurement is not accurate.

5. - Diagnosis of lutenized unruptured
follicle (LUF) syndrome by ultrasocund.

To evaluate the role of ultrasound in
diagnosing luteinized unruptured follic-
le (LUF), women with unexplained infert-
ility were examined. They were monitored
by daily ultrasound. and LUF was detect-
ed in 12 cases, giving an incidence of

12.6% .

_16_



=1 "DpRafZ-OPRa%, & M E, (&

DpAmeE DRAa %L meE, &
Mean®=SD Mean=*=SD Mean=SD

(mm) (pgime)
BRHEINEE 20628 1.0=£0.01 309.1117.6
* % * ok
O3y N 222127 2.21t0.4 473.6=1004
%k K 5k %

JFFbOECEE 198%26 3117 1034.1£739.7

* P<0.05, *%xP<0.01, **%P<0.001



1 TORRRR. & MPE,{E

E,
(pglme)
S00F  y=26.45x —80.86
r=0.95
400 | T
»
300+ ¢
¢
200 F Y=31.39X —338.11
r=0.98
100 |- O BRI
® /O3yt
L’/,L |

15 0 23 (mm)

E
W B &



(mm)

«
= 20
?.*..3
b
Hu
]
S 10
Y=081X+6.03
A r=0.88

10 20 30 (em)
R RYES SR

2 TPpRagR) EHREL MBAKERY] EAME



x 2 JRRRELIPFRH (V) A%E) —MRRBEFEIRS

mOF OB W B
PRE | gy gy 1 kBH ST ~
(mm) HUKEHSH
iR n(%)
BOM | b | %W A
>3 6 6(100)
3~2 17 12(70.6) | 4(23.5) 1(5.9)
2~1 18 7(38.9) | 11¢61.1)
<1 31 30096.8) 1 3.2




TEE

=

fE R iR

({&)

10 1

& 3

5 10 (@)
BT Kt E
SRRaEL O LEB (n=27)



R3 PMELIMTRE (v b)) —JUREERE

P i) &
ik
<10mm 10~15mm >16mm
) 4 23
DI (26.7%) (59.0%)
% B % 5P 6 11 13
T B 5 1 :
N L 7 15 39




Estradiol (ng/meg)

3000

2000

1000

X 4

™

op k2 & E,, P.{E

@ JPAAIE > 16mm
O SPRafE <16mm

1000 2000 3000 4000

Progesterone (ng/meg)



X 5

n=19
E, - -
(pgImt) ?#:Qﬂ
1500+ i
f *x P<0.01
1000 1 E
n=5 i n=4
500 ;
L
—4 0~3 4~6 (Day)

~—1

DayO Ef& Ln#HINH
(1" o528 iKEE
7 tE, i



& 6

e 30
P, |
(ng/me) L n=19
200} {
100} g
s n=4
n=5 | x| *
Cma |
—4O~ 0~3 4 ~6 (Day)

DayO E{& EnHIRAE
[ "4525E iR P&
mepP.fE * P<0.01



B 7

LH peak (Day0) & &% £ DHEIRH

Cases B SX kIR RE

F 3 so0:zvre

20t

L Y




Cases

30¢
4 B PR3E5R B
(Jsa0zvre
a %
20 %
%
%
%
7
é
10F éé
%
%
%
%
%
] é %ﬂ
T ) | T
0 + 1 +2 +3 + 4

(Day)

X& E, peak (Day 0) & @& ] OBIFA



B AR 25 1 5 10 15 20 25 30 1

m:%7asyxror

37.0 — ¥
5.39ng/ml
36.7
36.0 —
AR # ] I

K 9 Case. T.N. 2852 G= 0



(B # 3)



. WMENEREICRIET EE

BB OERCREETESCHEL CEEED
mEMPEXDTWVWBI P, FOoOFEHIZCKIZTT
BB LG I aBRR BB o b TR
wWikWw, F2TI BB RACEITIEE. O
. ERAOEE - ER - -BREOREBT O 2 ALK

S T AR W TEREBOCES L 2.

I BB EEASBEANOMEBC & E T
g W

1.5Ts @ time static 7ZZ 81 T 1 hr/dayT
SEMESEMS HEL LY 2128 L.
I a:PMSGR T hCGH B W T B H I % FF L .
NEXSHPOKASREL L 2T 8%
AR LE., HEBHELCEIREROM v » 2 %
Ao . BE O B X 39.8., ZHEERIZIL.TY T H -
. BB BEE EROBENFERETEHEN N
BoE55.4% . Wm® 4 B % K
B 69.8% . B W 240 % 1 P00 K

i
gy

KE O §E



39.8. K EB5. 6% TdH » 1=, =1
I b:BERBEMBEYH CHRZRME~Y Y A L natingd
., ERrBRolH®ICHEEL NN - &
xt BB O HE o

h)

s
o

15.4+ 1.4 (Mean = SD)

FEBRBBRI14.1 2.0 23 L T

Bl EBEZRFL L.
HR B 14.6% 1.
W5 R R

T BEO $14.9% 1.1, F K H13.6+ 2.3 %

e BB 12.6x 2.5 T & » 1=

°

'K %

(& K

JSHEBE) O REBE (KRB MKME B/ B DK
X L TG

. X BB D9I4.8% . 91.6%

BB T IE91.3%
W, E2

84.6% ¢ N T Hh{ETL

I. BMBEERERPXHEPORE - EK - B
&

DEBFCTREITTE
Ia:ff v 21 PMSG R U

hCGE H W T &

A2 F R L. R 2~ 2 &£ matingX H .

B R OF 2 8lI1IC1.5Ts O time static

2 W

T 2 hriE 35 B B X & . hCG % 5 0 448 B %
2 MiERE N

WMEANOIIMAMBE = RBL.

R



BAEABRF UL, SBEBEOFHHERNH 49.3 .
2HBBEANDORBERS0.1% XL T, WEE
A L5331, 76.2% THOYMAEMEEZ %
R o2, E3

Ib:8ARBMNEBHTERIEY Y 2 & nating&
vy 2. ERERO2HEZE» 5 1.5
Ts® time static ZZ W% T 2 hr/dayT 5 B
HHEBSHERIE. BERER o150 % ICHAMK
LM  BEBRE - -REBEHRERIL .
HEBFRCEEL CHEPNBRERCERETRER
ThHh-rrkHB., REXRIFBS1.0% L EFL TWi#

=4

DUEIDVHEESEHREIDT., IFHEEOZHEREOIK
T.XHBEWPBOREEROR T L LT, HEHR
L TEEZREFIARBEL IR X N L.



F1 WSO RT3 8
< 2 %1 5TsDtime static’ERiEE T 5 H 8IS 47 R

RN HERER 4 HER 24H% TR

HEgRgL 38.0 42.3 39.8 39.8
SRR 55.49% 69.8% 85.6% 91.7%

#£2 WISOIREAINMIZIC TR
<o 2 %21.5TsDtime static’SBBHIChr,/day T 5 BEEGRIEHE L. 7 DEH
I EAREEDNEI TRIZRHE~ ¥ X Emating & €15 ARICTFERNAE % check

FEAE R IR oLt

B 14.9%1.1 154%1.4
HREL 13.6+2.3 14.6%1.7
FEREE 12.6+25 14.1£2.0
HRE 91.3% 94.8%

HER 84.6% 91.6%



%3 HEESSTHENOFRB I RITTEE
M~y 2 IBHERAESER LESRFE< Y R Emating& ¥, TOFEAEF LEFL15TsD
time staticS IR IClhr /day T 2 HERSEHE L
hCGH%5 D445 1< I PI D SR IE & $REX

Poxk PR TgERRE Ml 2 MmRaiEsR

paiichics 11 542 49.3 434 80.1%
gyt i 17 913 53.1 688 76.2%

F4 WBHZTRIBORE - BHEX - REORBTCRIITEE
HAREEINE N CRIRHE < ¥ X Ematingh Dl = ¥ 212
1.5TsDtime static’ERiHEIc2hr, /day T 5 B RIERISHE L
RERHEER D15 H 1= FEPIAVE check |

WS R L

HEE 15.8+2.2 154+1.4
BIREL 13.9+1.8 14.6+1.7
HE R 12.8+24 14.1£2.0
BRE 82.8% 94.8%

HER 78.1% 91.6%



