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A Memorial tribute

I was very sorry to receive the bad news of Prof. Ando’s death and I wish to
express to our Japanese Colleagues my personal deepest condolence as well as of
the International Society of Sterility.

His death is indeed a great loss for science.

Cordially yours

I. Halbrecht, M. D.

President of the International Society of Sterility
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Oral Contraceptives

0. C.:

+ EED 0.05mg

al-133-ethyl-17a-ethynyl-178-hydroxy-9on-4ene-3one 1mg
Chlormadinoneacete 3mg + EEsMe 0.1lmg

ENT 2mg + EEsMe 0.1mg

&5k progestin 5N DOFFHEEREIZ OV T BAREESE 14 % 2 5

norethynodrel 5mg+EEsMe 0.075mg

Conovid :

Wy 3707 :
Aconcen :

norethynodrel 5mg + EEsMe 0.1mg
norethindroneacetate 4mg + EED 0.05mg

Enavid mite :

Anovlar :

Conluten :

Lynestrenol 5mg

Orgametril :

ENT 10mg + EEsMe 0.06mg

Orthonovum :

X AT REREE, FEHIZED DS, 22ITiE Swyer?
LD IMMLEDOELLRbNenolcbnHHEL D
5. INLOWEEZTLMFETO EFH- & BSP 0Pt
BIER L2 LI LIEED LN S.
H. Popper® 5% drug-induced-hepatic disase % k™
X 9 7¢ hepatopathologic groups 12433 L T\ %
zonal injury
2. uncomplicated cholestasis
A. nonspecific drug induced hepatic injury
without cholestasis
B. nonspecific drug induced hepatic injury
with cholestasis
4. reaction simulating viral hepatitis
5. nonspecific reactive hepatitis
6. drug induced steatosis
contraceptive drug inducd jaundice XLL_ - 53%HD
RT 250 T, ZOMRBEGIIEHEBEE T bile
plugs BOEVILRLTWS bile canaliculi ® i 515
pure intrahepatic cholestasis T& -2 T iFHllufEE % £
DRV OPREHITH 5. EFHMEBENIZIT bile secr
etory apparatus D28 L&753. T 72 b bile canaliculi
DLk, endoplasmic reticulum @21k, lysosome D7
{bas EUB#LZ) L TI\’CU\

[S]

SR, AL, RERNIR, B, ﬂﬁﬂt*y%ﬂ J”{k &L, H+
FEREFT L% biliary obstructive type Zss L, #3Erh ik
XD FTALHMIE remission T 5. HESHIZX W FED
HHRE DD, T LAFE DRI 272 5. Schaffner
D EEEETORERNEZ 3 SlchbiFTn5

1. recurrent jaundice of pregnancy DEEFDH %
WMANITEZ 240, EEES%E291%AR L LT jaundice
PE 5. FAX bile secretory apparatus ¢ progesterone
F 72k progesitin 12T HEFEHIEER SN D, Wb
% hypersensitivity & Bbh 54D THS

2. Cholestasis without hepatocelluar demage??>3#
progestogen E 721X estrogen MDEFFELE (toxicity) &
HohBLD.

3. 1., 2. DRAHI0O

SEEEFRMEERTIC b EFIEMEEAIC L hepatocellular
injury %38, hypersensitivity DATR & L TiE eosi-
nophilia %> erythema nodosum Zfl7=5ER Z 5 = &
Thd. INbDPUSEN» 2D Bi#ins HbhsoT
Swyer? b DHED L 5 i FIREICEL R 2ol & F
5L0%, bolRYlC, HEIOREZTR27 6 Mk
DEBRELRB RN, LAANE NS

19574412 1% anabolic sterolid ¢ methyl-testoster-
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[l R
® LD drug induced hypersensitivity & 433 L T
WELOLRELNED, EEIFFEAD type BHD LD
TV ZR2NnE ) THD. FRK6IKLREINT
W% X 9T contraceptive pill-induced jaundice |XBEf:
Iz idiopathic jaundice of pregnacy ##EERL7-% DA
%\, idiopathic jaundice % steroid jaundice & [FJEE
JLBkic % <, REERAPICHIR Lo iRiciERT 5, Tk
LICKET 2HEATH 5. ﬂ%’ﬁ”éﬁfﬂFM—
dlaender 512 k% &1 : 2000~4000< 5 WA
b Evvg . Ockner 51203 pill #HE ]aundlce 'E
I L& Eo40f 0 s & LR L, 5 H13flic
idiopathic jaundice @ BEfE% 38, jaundice D7pv ¥
G ME%EPiEfr%ﬁEza’gw_t@ EHhb¥ b &L
FzBIW, T3 2FRIL pillZoZ &tk D
B jaundice I L7z 2L EWE LTS, ZOfF
DRI X canalicular bile stasis Tdh > T, X < {Ll7-Ff
H 75> b Tnwd
Allen®® Xk 9 iz
2HDLH DM, HIERZ LRI RIS E
I DM steroid FER TS L DN L, Hsial®|L in

glucurony! transfe-

one, norethandrolone 73 & % chlorpomazine

Z® X 9 7 idiopathic jaundice %
familiar adaptation phenomen &% %

vitro T progestational steroid 7%
rase ZPHET S L5 L, Muller!® X natural estrogen
27 v MRS LT BSPASERAKT 24 TR Y,
AR RPY THIE L7 Steroid 23K & 22 ZEH & 72 0 FF 0k
MR TAE>TWE EEX TS

VLB TE 72 X 5 IR ABHTAIC X 2 8mAR 0 LIF
fE2E L idiopathic Jaundice of pregnancy IZIL&H

L JE-FILFFE - KB A

(759 11

BIHEANC X 2EE ORI 2w b i,
progestin Ff¢EH, #E & 3B U I2IEF T Y kM

BEYNVEEZ ERLTAAY 7 227 7 ¥ —FfEL
ERTZFARARENEN, — AT MEE Y vE Y,
TAHYT A7 7 Z—EOERTERATIIALEOE
fbixE L LT BSP I7® LfiET D LHTH%. Sherb
59z kg progestin %512 X  if> BSP ikl
BIZEHIIKTLTEB Y, ZDJkEEIEX Dubin-Jonson £
BEELEITW 225, B3P 1% 1B CRIET S L 5.

itm¢’F%LTw5Bﬁ’iikb*@A@T
5Ltuvbi, AABOBRENREEIRATWSZ LiC
k%z TWBLONR gu,\sm)sz)aa) If[L‘(HT@J:ﬁ 1A
TITARRRA I IEEERT L 25 72 W TR Z @ e T i

VI#EHT B E—RICEZBRATEY, &6 GPTiz>
WTIRILEFIZ activator® o F57ET 5 Z & bk Sh
TEY, Zhick viEH GPT ofE #Hig S h TR X
RTWBZELEZLNEN, ZOHRICOWTIRHIKIC
#WEL.

Az BT 54FE progestin & f1iE T OHERS & fHLIZ
FrRTHERTROVICREDEHT, ZOE1L LB
Ltk 9z, MiETO EAZEI mestranol O &
1XR8H 72 <, norethindrone ®DLALHH L TS,
MmiE T EAER O
RNZ LIFEIEIO Y S FEREFERTHEHN, vIFE
B2 TI% mestranol XFEH 7 MFT LADEEZRF> T
TR L P TIRBESTFN Lidflick 2Z&L LT
DRERFHTHD. ZOXHRT—F—0bH5RY
RACZBWT ME T £F, BSP g 2z Lok

megestrol acetate, dydrogesterone |{Z

B2 B 5 L EZ B —HRICF DHD D72 WARF T norethindrone 35 X U8 lynestrenol & % ¢ mestranol &
#7 Ak Progestin # 0 #:5 4 A fi#% Transaminase f&
(30~60H #5)
45k Progestin #n Estrogen iR
mg/ B mg/H (GPT)
Dydrogesterone 10.0 ED valerianate : ———
Megestrol acetate 4.0  EEsMe 0.05 =3
1 8.0 i‘ " 0.1 ——r—
Norethindrone 2.0 " 0.1 | ———
1 5.0 7 0.05 LI B e
” 10.0 " 0.1 ﬂﬂT T T i T T**—’“"
Ethynodiol diacetate 0.5 ‘ EEsMe 01 | ~
" 1.0 | ” 0.1 ‘ ——>
Lynestrenol 5.0 " 0.15 —
” 10.0 ” 0.3 | T1.7

Allylestrenol 10.0
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# 8 #5 Mestranol it & Jfili¥ Transaminase {&

(Ex AN 30~60H #45)

EEsMe A% Progestin
1 H 1 A& i =
o 5 | Megestrol acetate 4.4 l —%
' Norethindrone 5.0 | tTMIT1T7T-=1—
Norethindrone 2.0 ———
l ” 10.0 0 O T R e S
0.1 . X
Ethynodiol diacetate 0.6 —
1‘ Megestrol acetate 8.0 ———
0.15 } Lynestrenol 5.0 —
i 8 Ethynodiol diacetate 1.0 ——
0.3 . Lynestrenol 10.0 T T
0.4 - '

DERNDH T, lynestrenol X KN T EHIZ nore-

thindrone IZIEHUIPT 5 L EZ LNTEY, EHICEK6
% AT L IFHERERE S 2L 2 L 72 progestin i% lynestre-
nol,norethindrone,norethynodrel,norethindrone acetate
O 3mg/AULEHRELIZLOAZL, ThbixEhd
HARN T 25 512 17 a-ethynyl-nortestosterone [Z#aiffi 3~
30T, LIRS THSET EA-#if 2 3 AAk progestin
L LTiE norethindrone 23 % D4 & % 2 b1, FH8M
ANz FOBERTH S Norluten 35 L 72Bic L 00k
DEMA MG T O EAPBE S L LIEEEAL
Norluten #5325 L, DEHITEH SA0ET OF
WA kA b Y, A HRIERZH L TR 2 082
HDLEZTND.

mestanol 7% norethindrone (Z{IL THH S 5 &
METO EAREHFEIZEZZ2X5THY, ILICKE
@ mestranol (Tt MZEBW TH FHAMETO L4 %
EzTorbmhiw., TLTHLLIDZEBREETDH
Br¥hiE, £ MZBWTHL Y HFIRBWTHIMET O
bR ZIE U HSRERSE & 2 3 AAB I 17-alkylated
estradiol TH Y, UFFIZ B TIX, I aromatic
compound ~® FEHREN L LY KL, LarbiiiET
ERZEITAEEYS D 0 EED 23y yFiZe X YK
WEWIRIFEMEL BE TE 2.

XTZ® X9 I norethindrone X UVZE @ [EfED
progestin FHIC X > T FFHERERAL AT ML T 0 524
FIEULOREEERTZLRD DT LB Ln L DT
DB, FOWEHEIZONWTH D LRNBETEAIZ & ik
DEEHIO X 9 IV EEEHEARL TW 2551 i
TOZEFI L —EIC LgE® bivieva3, norethind

| —3
I

rone 725 N O []BFD progestin & 5 mg/ HLL |
BELEZRMET EAZRTHEITE S L KT
%. ¥7- norethindrone AliZ X % FRIHEITh O BFHE T
MiE T _LH-0 2 L DI fm] UFEA &2 2~4ffhi 5 LT h
BleRH LR ARVOIH L, kIt hid Lizbo
CHEEEETRD LY ERAT 5 L1k EED idiopa-
thic jaundice of pregnancy & contraceptive pill ind-
uced jaundice DBFRE FIEE, HAIZ X ST EDER
T LDTHS. progestin FHi2X Y GPT 0¥ A
- E U 2 AR o % follow up Lz &
BATW5. ZomiETEDE ARAES LToRLARYE
ORI, (AIEERGER O i T LHZFE MW 20 L o (200S-F
unit PG E S THRA 725, BB A T
TOELS LW ERBRSSTL LD HREREXKL LD
LY, EERERESSTHLMET OFEED
L& < FICHBIRES b e h o7z, bhvbh ok
5% T AK progestin #5122 > TIL BSP, S-GPT @
B ISR RET, BT TEMET X
Y BSP fHICHEERRIN SN L Z L. R
BEAREGT5 L&, BEOBREVIRETH Y, LUE
BREHFCHEZOLOMRARE NPT RN L WD /T
S-GPT oHEIORANHEES LD, Zhb ORAfEIC
BN H DL EFRBG IR ) FTHeniEETS

F RO R T G S h s B Ic#E T 525810
Eriz#EEl > S-GPT OBENPHETHS.

= ED

I NICHE 4 DR progestin Z#5- 1, Z O ITHEEIC
DWW IIL{E T OHER & hiic it L.
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1) ROBHEAINRR ORA TR S < SN mE T
@L}m T bALTs. EEED BSP o s T LA
LV EHHEICRED bR,

A B Hi#58 5- Tl norethindrone, lynestenol
BFIBE R FH e 2o WBE I MIET
OEFRZ b T, & L T RIEHERE D RE L
norethindrone, lynestrenol @ fiJilfi: & & Lic EA-L,
7BV TERA A ME T EAEH 277 L7 mestra-
nol (% 0.2 mg/day £ TORMTI IfiEF T OZELEED
oz

3)  TEEE 0Co HREH @ ks AIZ norethindrone
B X UF O mestranol & OEFIEEE- L, 8 Ht 5 )iz
% T o LAZ580 L HIEHHE B L.

4) [[Afo Steroid * FfLh3 5 & 1Rl GHEE L
[Al#¥7e i T DHERE 580 H 7.

MA’&D’h%emmMKﬂ?é@Q&ﬁ&@of

) f))m_\&) AL

2)

L mestranol

5) £k progestin ¥ HIEE D FFREE & idiopathic ja-
undice of pregnancy ORHHIZ DWW TEL L.
2 E X B

1) Werner, S. C.: Am. J. Med., 3:52(1947).

2) Fawcett, J. W. et al. : Brit. Med. J., 2 : 755
(1964) .

3) Larsson-Cohn, ulf: Acta Obstet. Gynec. sca-
nd., 45 :499 (1966).

4) Swyer, G. I. M. et al.: Brit. Med. J., 1:
1412 (1965) .

5) MR ES © HAR RUIE % & ¥, 13:20
(1965) .

6) Popper, H. et al. : Arch. Intern. Med., 115
128 (1965).

7) Gutman, 'A. B.: Am. J. Med., 23 : 841
(1965).

8) Arias. I. M.: Ciba symposium on “ Protein
Metabolism ” Berlin springer-verlag, 434 (1962).

9) Scherb, J. et al.: J. clin. Invest., 42 : 404
(1963)..

10) FEZHEIE >« P ARHARE, 11:1 (1965).

11) Friedlaender, P. et al.: Am. J. Obstet. &
Gynec., 97 : 894 (1967).

12) Ockner, R. K.: New Engl. J. Med., 276 :
331 (1967).

13) Hsia, D. Y.Y.: Ann. N. Y. Acad. sc., 111 :
326 (1963).

14) Allan, J. S. et al.: Fert. & Steril., 118 : 112
(1967) .

15) Muller, M. N. et al.: J. Clin. Invest., 43 :
1905 (1964).

16) Yoshiro, T. et al. : J. B. C., 239 : 3590(1964).

17) FH}]}L: PR OEA, 19 : 1069 (1967).

18) WEi{E% « AAEGER, 23 :340 (1965).

R -

19)
20)
21)
22)

29)
29)
31)
32)
33)

34)

35)
36)

37)

38)
39)

Vi (77) 13
VB : RO, 16 347 (1964).
MBS B MES, 18 : 1461 (1966).

Rice-Wray, E. et al. : JAMA, 180 : 355(1962).
Perez-Mera & Shields: New Engl. J. Med.,
267 : 1137 (1962).
Soiva & Castrén :
52 :376 (1963).
Borglin, N.: Int. J. Fert.,, 9:17 (1964).
Eisalo, A. et al. : Brit. Med. J., 2 : 426(1964).
Linthrost, G.: Ibid., 2:920 (1964).
Rice-Wray, E. et al. : 1Ibid., 2: 1011 (1964).

Ann. Chir. Gynaec. Fenn.,

Palva, 1. P. & Mustula, O. O.: 1Ibid., 2 : 688
(1964) .
a. Swaab, L.: Int. J. Fert.,, 9:107 (1964).

b. Swaab, L.: Brit. Med. J. 2:755 (1964).

Tyler, E. T.: 1Ibid., 2: 843 (1964).
Adlercreutz, H. : Nord. Med., 72 : 1004 (1964).
Ikonen, E.: Acta obstet. gynec. scand., 43 :

Suppl. No. 5 (1964).
Sotamieni, E. et al. :
(1964) .

Cullberg, G. et al. :
Elliott, A. J. et al.:
94 : 344 (1964).
Carlstrom, H. et al. :

Brit Med. J. 2:1264

Ibid., 1:695 (1965).
Canad. Med. Ass. J.,

Brit. Med. J. 1:993

(1965) .
Stoll, B. et al.: Ibid., 1:723 (1965).
Banies, G. F.: Lancet, 1:108 (1965).

Boake, W. C. et al. : Ann. Int. Med., 63 :
302 (1965).

Larsson-Cohn, U.: Acta obstet. gynec. sc-
and., 45 : 499 (1966).
Larsson-Cohn, U. :
(1965) ,
Larsson-Cohn, U. & Stenram, U. ;
193 : 421 (1965).
Larsson-Cohn, U. :
28 : 188 (1967).
Allan, J. S. et al.:
112 (1967).
Olderhausen, H. F. et al. :
chr., 90 : 1290 (1965).
Eisenstadt, H. B.: JAMA, 194 : 933 (1965).

Brit. med. J., 1:1414
JAMA,
Amer J. Obstet. Gynec.,

Fertil. and Steril., 18

Dtsch. med. Ws-

Lucy, C.: Lancet, 1:106 (1967).
Adlercreutz, H. & Ikonen, E.: Brit. med.
J., 2:1133 (1964).

Thulin, K. E. et al. : Brit. med. J., 1:584
(1966) .

Schaffner, M. : JAMA, 198 : 1019 (1966).
Scherlock, S.: Brit. med. J., 1:5289(1962).
NN BNSh4xEE, 40 : 1155 (1964).
OEJE S 0 RURFIE OKEE, T7 : 426 (1968).



14 (78)

Liver Dysfunction of Women
caused by Administration
of Synthetic Progestins

Akira Murakami, Shusei Higashiyama,
Hiroshi OQOota,.

Dept. of Obst. & Cyn.
Kyoto Pref. University of Medicine
(Director : Prof. Gen-ichi Tokuda)

Liver function tests were studied in normal
women, receiving various synthetic progestins and
progestin-estrogen combinations.

A rise in serum glutamic oxaloacetic trans-
aminase (S-GOT) and serum glutamic pyruvic
transaminase (S-GPT) levels were observed in a
few cases, receiving combination pills (Nore-
thindrone, Norethindrone acetate, Lynestrenol and
Norethinodiol diacetate, with Mestranol).

Abnormal retention of bromsulfalein (BSP)
was observed more frequently than elevation of
S-GPT in contraceptive pill users.

In cases of pseudopregnancy therapy, ad-
ministration of Norethindrone, Mestranol (5-10 mg
x 20-60 days) mostly resulted the elevation in
S-GPT and S-GOT, but during the administration
of Chlormadinone acetate, Dydrosterone and Me-
gestrenol acetate with Mestranol, such rise in
serum transaminase levels were not observed.

&AL progestin &5 A O IFHEEEREE I2 2\ T HAREasE 14 % 2 5

Previously we reported in rabbit experiment
that administration of small dose of Mestranol
(0.1-0.2mg per day) and 5mg of Norethindrone
resulted marked rise in serum levels of trans-
aminase.

In women, however, no change in S-GPT was
observed during administration (Mestranol 0.1-
0.2mg per day).

The frequency of cases with elevated serum
transaminase did not correlate to the dose of
Mestranol (with 0.2 mg per day), but to the dose
of Norethindrone or Lynestrenol.

Serum levels of total bilirubin, alkaline-
phosphatase, total cholesterol and protein were
not affected in those cases.

Eight castrated women were administered
Norethindrone (10 mg) and Norethindrone-Mes-
tranol (10 mg, 0.1 mg) for 20 days.

In 5 cases marked elevation of S-GPT was
observed and in 4 cases, serum level of direct
bilirubin was rised.

Clinical jaundice was noted in one of 4 cases,
receiving Norethindrone with Mestranol, but sub-
sided within one week after cessation of medica-
tion.

By repeated administration of the same pro-
gestins, change in serum levels of transaminase
was similar as the first administration.

Possibility of the correlation between synthetic
progestin induced liver injury and idiopathic
jaundice in pregnancy was discussed.
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Study on the Pregnant Cases of the Sterilities
Who Want Their Babies
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Hiroshi URABE

The Japan Baptist Hospital (Chief: C. F. Clark, M. D.)
Dept. of Obst. & Gynec., Kyoto Pref. Univ. of Medicine
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Study on the Pregnant Cases of
the Sterilities Who want their Babies

Hiroshi Urabe, M. D.

Dept. of Obst. and Gynec.,
Kyoto Pref. Univ. of Medicine
(Director : Gen-ichi Tokuda)

The Japan Baptist Hospital

(Chief: C. F. Clark, M. D.)

Recently, the rate of sterile patient has
been increased in an out patient department of
obstetrics and gynecology. And, the most part
of them are those who want to have a child after
two years history of sterility.

For the reflection upon my study through the
medical examinations during these two and a half
years, I examined the treatment of 55 cases who
were succeeded to get babies in our clinic.

In my hospital, among these 55 pregnancies
65% of them were within two years sterility period
and 35% of them were over three years. Naturally
it is obvious that the majority of these pregnanci-
es had been of those withtn two years, and
moreover, there have been many cases of these
pregnancies at less than one year interval after
coming to the hospital.

The patients who received HSG, Rubin’s test
and hydrotubation were 909 among all 180 steri-
le patients, and 23.4 % of them who had receiv-
ed these procedures became pregnant. This also
showed that 27.5% of these pregnant patients
were in normal tubal findings, and so we can only
say that the patients will have some good influence
for the pregnancy with these procedures.

The ovulatory period in a pregnant cycle was
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disordered about 509, and so it considered that
we have an obligation to relieve them from the
strain, who trend to be nervous for waiting this
ovulatory period.

I may not be able to find out the special

s

= (83) 19

medications, however, many sterility patients have
been under some treatments and medications in
each cycle as mentioned above. We will have to
study with log schedule for medications for steri-
lity patients.
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Studies on the Hysterograms
of the Infertile Women.

Kow-Chen, Kuo.

Department of Obstetrics and Gynecology.,
Toho University., School of Medicine.
(Director. Prof. M. Hayashi)

Hysterograms of 1643 infertile patients were
statistically analysed. The method and technique
here employed were reported by K. Momose pre-
viously.

The normal hysterograms (size, position, form,
altogether) were seen in 609 cases (37.1%).

RIFBRFZ BT 5FE vRGICET 5015

P
EEN TN

EN; 14 % 2 &

Minor variations of the uterine shadows were
divided as follows.

Uterine malposition itself does not interfere
the fertility, but the underdeveloped uterus (capa-
city under 3-4 ml) means low ability to conceive.
Some cases of the hypotonic uteri and endometrial
polypoid hyperplasia show one stage to fibroma of
the uteri.

Major abnormalities of the uterus (atrophy:
31 cases, 1.9%, fibroma: 29 cases, 1.8%6, intra-
uterine synechiae : 10 cases, 0.6%, malformation :
68 cases, 4.195) were also found.

If carefully examined, the hysterograms of the
infertile women may represent reproductive capa-
city and offer us many useful informations about
their prognosis.

| varieties of form

varieties of | :
excessively

|
position | dextro or | .
| normal rettrod sinistro- | 1‘rretgula 16 |
varieties . ve%e ad position contour |
of size o anteflexed | }
normal (609) | 113 114 | 201 50 |
underdeveloped 163 9 30 24 2
hypotonic | 77 5 8 20 0
intra- i
‘vasation |
E E it B
TR 1. EH 7% . Lipiodol UF, 7 ml.
B5H 2. Tt . Endografin, 8 ml.
EE 3. T 4. Lipiodol UF. 7 ml.
HE 4. 3% % 142, Lipiodol UF. 6 ml.
TH 5. g%k 7. Lipiodol UF. 16 ml.
H5H 6. DM A IE. Endografin, 6 ml.
BEE 7. B Y — 4. Lipiodol UF. 8 ml.
ZH 8. R4 {%. Lipiodol UF. 7 ml.
FEH 9. ## 7. Endografin, 3 ml.
H5H 10. AR T =. 4, Endografin 3ml, 72, Lipiodol UF. 3 ml.
B 11, F = jE. Lipiodol UF, 7ml +%4% 8ml (2 E¥&E ).
HE 12, SEETEENES (B20). Endografin, 5ml
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Clinical Observations on the Infertile Women in Our Clinic

JUINKFEEZMERARFZRR (EFE  —ER)
WMoOHE O E W 5 B IE
Masahiko KUSUDA Yasumasa NOUTOMI

e K HoW B o, E E
Hirofumi KUMAMOTO Tsunehiko FUKUSHIMA

Dept. Obst. & Gyn, School of Medicine, Kyushu Univ. Fukuoka, Japan.
(Dir. Prof. I. TAKI)

19644E X U 24ERIC BT 5, WRMSKROAIEE AL 1554 (M BEBE010.91%) T2\ T BEFRAIEEE
CRERATREL 1T T, RICHRERB O SREBE 21T 2o/, CATHEH LRBHOE SR LS
HLTIHRETS).
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22 |20 3 23 2.0 22 |14 1 15| 2.1

23 140 3 1 44| 3.8 23 |24 2 1 | 271 3.8

24 |50 14 2 | | 66| 5.6 24 |33 12 1 | 46 6.4

25 50 16 6 1| 1 | 74| 6.4 25 |28 14 5 1| 48 6.7

oML 4 3 || Sy % |37 8 7 2 2| 56 7.8

27 |59 2313 5|2 1 3 106 9.2 27 |3 20 8 3 1 3 65 9.1

28 |6l 36 14 19 6 4 3 143 12.5 28 (38 25 10 15 3 1 3 95 13.2

29 |48 24 19 15| 6 4 4 1|12110.5 29 21 13 13 12 3 4 3 1 70 9.8

30 27 13 20 6|12 2 4 2| 8|7.4 30 /13 12 12 3 4|1 3 1, 49|6.8

3l |30 14 12 10(11 6 5 9| 97| 8.4 31 12 710 7 6|3 2 9| 56|7.8

32 |27 6 14 4| 9 2 6 5| 67538 32 |9 3 8 2 7|2 4 5 40 56

3 |17 5 7/ 9 4 1 16| 57 4.9 33 |3 5 3 5 7 » 12 39 5.4

34 |10 9 5| 6 4 2 14| 52|4.5 34 |7 7 2 2 5 3 2 8 3650

3 |4 1 1 42 9 5 3 29‘ 2.5 % |2 113 41 1 13 1.8

3% | 8 3 1 1 6 19 16 36 | 4 1 1 1 2 9|12

37 |7 2 2 118 30 2.6 7 |4 2 1 1 11! 19 2.6

38 |5 1 1 2 6| 15| 1.3 38 | 4 1 1 3 9|1.3

39 |2 1 | 6 908 39 | 5 5 07

0 | 4 2 1 |1 1 12| 21|1.8 0 | 4 1 2.1

total 524 185 122 83: 70 38 35 98 \1155

total 292 134 82 55 39 | 25 23 67 717
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27 |29 38 5 2 2| | a 9.4
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30 |14 1 8 3 8|1 1 1| 37 8.4
31 |18 7 2 3 5|3 3 imW&4
32 |12 8 6 2 2 2 27 6.2
33 | 8 1 2 2 1 4 18 4.1
34 3 2 3 1|1 61 16| 3.7
B | 2 1 1|5 4 2 16/3.7
36 | 4 2 4 10| 2.3
37 | 3 1 | 11|25
38 1 1 1 3| 6l1.4
39 2 1 1 i 0.7
10 11 1 3| ey
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# 4 (1) KHEREFAOHRE # 5(1) KIEAREE A® BBT
- RN R Wi | IE % THE | B R m
e O P BLo | 2AME 2AEE 1M
<24 62 19 12 1 <24 55 24 11 20 0
25 32 12 3 1 25 26 9 8 9 0
2 46 8 3 0 26 26 18 8 4 1
27 47 16 4 0 27 45 22 9 11 3
28 59 19 8 1 28 44 20 11 13 0
29 61 7 2 0 29 36 18 14 4 0
30 35 G 7 0 30 32 12 12 8 0
31 46 4 5 1 31 39 20 11 8 0
32 33 3 3 1 32 20 9 4 0
33 29 5 5 0 33 27 13 8 6 0
34< 88 11 2 1 34 < 44 28 12 4 0
Totdl 537 110 54 5 Total 394 188 111 91 4
1690 -1 24.0% ( H#%50H3) (%) HWELD LD 55.9%;
/)"6 / 2 7 o 9 R
ZO‘L E2d e ER 50L47. 8% 2HNR
15.6%
40+
L s L 28.1%
10 7.6% 30 5 93,19
2 -
1.3% .
TR B % R % 1or
MR ™ML JE \ 76 0,
mHE A L 100

if.* wORHE KR A
2 2 MM 1ARM:
# 4(2) BETERAONRE

* 5(2) #HEAEHFEAD BBT

_ LM UM | R
W | R oS o
AR EHE (%) WiEe T B 0L m o
<o B | 12 2 0 | 2.9 Lo |2 24 LA
25 18 7 1 0 30.8 <24 15 8 2 2 3
26 19 6 2 0 29.6 25 9 4 3 2 0
27 33 5 1 0 15.4 26 15 4 7 2 0
28 35 9 5 0 28.6 27 19 12 3 3 1
29 29 17 3 0 40.8 28 32 5 7 8 2
30 31 6 0 0 16.2 29 24 9 8 5 2
31 26 13 1 0 35.0 30 11 7 4 0 0
32 21 5 1 0 22.2 31 20 12 7 1 0
33 13 3 2 0 21.8 32 13 5 4 3 1
34< 58 8 4 0 17.1 33 10 5 3 2 0
Total 321 91 22 0 , - 34< 28 14 9 5 0
118 wmens 26.3% (1L WiEER) Tokal 186 87 57 33 9
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R BN (%) WoEHE B L oo 42.6%
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OB L TE OFREERHR O —DOOMERTHA S .

6) THIERADEBEER (D)

3~4 HHALLEICHI=5 BBT OEEIIEIEOfRA
BXOVARERBT LT, HS,G, FiEk s
LTS TH S, LadicdEbibhEIRL 2
7- BBT 13JiRBET39444, HiREET18644 35804 TA
ﬁﬁA@%H%ﬁ@%mw’??mw.%ok%n%ﬁ
ORI Rz e LT TIRERFEEFE LRV D
DORBERO - dEFETERVWLDLHSB. LrLIh
B EEF VT L R BHYEOEFD BBT ZHEL TW
B, ThbLEREREE SO TWDS I LZERT 5.
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BEOREHRICEEAREDEBRENWI L EELSES.

BBr@%ﬁ&m%&béﬁAEuk%<,Eﬁ2m
PE, AHAI2 e (R4 72 type TWb W 5 HAHAE
ANERC YA FEBGRIERE DN F — R IRT D O j(‘;?ﬂﬁa‘f
H5) LKA 1AM CRBRA L FEME S &) o 3 Bl
THGH L7z, ZORRERTE, BREMEAEL bic47~48%
134 W 72 BBT A% — v Leds, AR K23
%, FEFERETILAIL8% A PRI & 0k + 2 KR 1 AEtE T
bote. TORPLTEEFEBBEOLTBANEREE LT
ORI F-D ED BRNPLLE N E N D,

B AREREIC L 2 EAROMHEE L BBT I L 5%
PEIPRE DBHEEIC 2370 D OFHED S 5 D%, ARIER A2 #H
13 BBT #JIE LAV EFICKRE T EREZNWITH S
LRbh5.

7) IRESEET S ~BEOREEORRE (K6)

BBT #¥h ALL EfHREL, & 512 gestagen R
Er> Kaufmann 3R, P biopsy, FEHREAN S INMRTESSE
X o TUPRBSRE DO EE O FREE £ THEM LIS /ERI273
Bz DOV TR L S AREBIO TR E B I2DHEH 6
KTHD. TONFULHFEHLSAFIT BBT OfEDH

%{ikfﬁ U' Tﬂ:#ﬂ:)\@%n"’ﬁ‘]&ﬂg{

ARESHE 14 % 25

* 6 (1) KEAEFAOPIPRE
WRRE ot Rt AR ?!@Hﬁ_. Total
REAA: MRHRDR fEfEgn 1 )% 11 %

<24 6 3 10 10 0 29
25 4 1 5 1 3 14
26 6 2 I 3 0 12
27 9 0 4 5 2 20
28 5 4 5 5 3 22
29 9 1 3 2 0 15
30 9 0 1 4 3 17
31 10 2 "3 3 2 20
32 4 1 0 1 2 8
33 4 1 0 5 2 12
34< 10 2 1 2 0 15
Total 76 17 33 41 17 184
(%) HEpppE s - -26.1%
50(
41.3% .
40 «DNR
30+
| 22.3%

201 17.8%

10- %% 9ﬁa
FRME WO FREME SESIRE AR
REARG: SRR SR I )% IO

£ 6 (2) WIBEAEEA OPEIIREE
HREE NOETE PR SR AL BRI Total
7TAWWWWMWI B Ir JE

<24 3 1 0 D) 0 6
25 3 0 2 0 0 5
26 4 0 0 1 1 6
27 1 1 1 2 0 5
28 3 2 3 3 1 12
29 4 3 1 4 0 12
20 4 1 0 0 0 5
31 8 1 0 1 0 10
32 4 0 1 1 1 7
33 5 0 0 2 0 7
34< 9 1 0 3 1 14
Total 48 10 8 19 4 89
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FEEO P TIEmEE L bICEAERER2S R L £ I1RE
PP A D, DWCTEARTE, B Ut EE
DREE, SARITEOIHIC/Z>TWS. FEhplicids:
2 —E D EFNIEFR D .

PEOREESE 20 LURBEERE ARSI DWW T2 O E R R
EZOEIRSBRHTTHRTIZ LOERICONTIL
HER B 50, 2R0OBHEEFEL, Thbicdbms
level tBWTHEEL, EHT 3103z 0fREDHIERL
HIZ L D000 L VBB W TR Y2
TH5LDLES.

8) HSG OFFR (& 7)

Bk Z 8 < YHskiz B W T NEEAC LT
HSG ik routine test & LT2fIZITH D &EJFAIE LT
W33, FDfEfTERIT65 % H Mz Ty, Zhik BBT
DG ZER0% LV E WA, Ao BASELM S 0B
HCHEPE Le 072l L ERLTWS. SREHOL B
ﬁ#ﬁ FHEEL D RRE DX, R0 IFEBOE TR

EETELICEZDZNLTHA Y. FomyNEsEm
r 5L OORIHEREBOFICOPEL OTHEY, A
> ZriiE DI E i FEREDE <, W RITIE PASH o S
ﬁ&ih4L% DA EREEREERT S LIRS, SR

CBWTI IpEFBEMED KB L AL FEOETR
<,ﬁ%&KﬁmW%%%’i6%§%¢W Kicxsh
DWBENE T IHEROMWMRICELS BERLEHTH 5.
L LAREL O S B R SR BOE MR I [ 72 2 & T
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WIERERE, TEARRELDLORH S T L 2B
BLBERDHS.

9) EEEOHBAR(X8)

FE B ORRE TR IEFITER TH L. Thiz
BB DM AR EONR VR Wr L b LEWRET
HB. BABREX, YHARICBNTHITL TV,
196346 & D WIRERFI O /1 & 1 TREBIRE 21772 > T
W5, F7Z0iEhc Huhner test % Y4047 LT
NWAREIRINLTWAND T, EEOBRERIIZNLE
Y 20~30% % FHl> TV A RS EITHEFRED L ERL
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—J60x108/ml PLE% EEFE LT ROML 4F 5L
JFIEBEOFPEEO_ TR TIREAME L, 60~40X108/ml
@V\b@% Oligospermia 7340%5RICFRD bh7c. —ix

WRBEBRIZB W T TREORESERIEL D 20m
iuMw%nt@ﬁé%kth5#,ﬁ%ﬁk%wf

TR - R BRIE - ARAER I - FRIBHE

(10r) 37

% 7(1) FEFIMEAO HSG
WAT | WG M BORTERE
<24 54 43 5 6
25 22 18 2 2
26 32 22 3 7
27 47 35 6 6
28 50 32 5 13
29 44 26 6 12
30 32 25 2
31 38 31 2 5
32 25 14 5
33 24 13 3 8
U< 67 34 11 22
Total 435 293 50 92
. [: T 61.7%
sof e1a0; O
40+
30F
21.1%
20r
11.5%
10+

MEGE G BGE R L

# 7(2) kiEAEEAO HSG

MEATHEC | WAEOE A BOE BUE M L
<24 21 17 2 2
25 10 8 0 2
26 17 14 2 1
27 26 15 6 5
28 26 18 3 5
29 25 18 3 4
20 28 17 7 4
31 28 14 7 7
32 16 7 5 4
33 12 2 2
31< 48 21 8 19
Total 257 157 45 55
(%& HATHS+63. 8%
sl 63.8% Z MR
30
21.4%
20 17.5%
I

WABGE  AUEOE SuBtEREL

Oligospermia 7%324.5%,4000X10¢/ml LLF 72w L Azo-
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BNZ EEHDTHRBESELNS.
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BB D AR A ORI BLE

#£ 8 (1) JRIEEAMITA OB ME R R
3 . 6,000X 400 X AHH
WA | BB i [y ATH
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25 14 s 6 0 0 1
e B | 6 3 4 0 2
27 19 9 7 9 1 "
28 19 9 8 2 0 5
29 17 9 7 1 0 5
%0 5 | 5 9 1 0 4
31 20 1 s T 0 §
32 8 2 3 9 1 -
33 11 7 4 0 0 1
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Clinical Observations on the Infertile
Women in Our Clinic

Masahiko Kusuda, M. D., Yasumasa Noutomi,
M. D., Hirofumi Kumamoto, M. D., and
Tsunehiko Fukushima, M. D.

Dep. of Obst. & Gyn, School of Medicine,
Kyushu University, Fukuoka, Japan.

A clinical statistical studies on the infertile
women who visited on our clinic in two years
(1964-1965) were performed.

1) 1,155 cases (10.91% of total number of
outpatients) were classified into primary infertility
(6.78%) and secondary infertility (4.13%) accord-
ing to the history of gestation.

In the life age, apploximately 50% of infertile
women distributed between 26 through 31 years
old, and more than 50% of them has 3 years dura-

BB 5 NER AN ORI EE

AT 14 % 2 5
tion of infertility.

2) The most frequent cases history was ap-
pendicitis (Primary infertility 23.7%, secondary
infertility 18.4%),and followed by tuberculosis(Prim.
inf. 16.9%, sec. inf. 6.9%).
tion has been performed in 5.1% of prim. inf.
and 11.19% of sec. Inf.

3) Uterine hypolasia was found in 31.9% of
prim. inf., 16.1% of sec. inf., displacement of
uterus was found in 30.6% of prim. inf., 28.6%
of sec. inf., by means of general gynecological
examination.

4) Several types of ovarian insufficiency were
observed according to the menstrual history, basal
body temperature, and gestagen or Kaufmann
test.  Apploximately in one fourth of total cases
ovarian dysfunction was obesrved more or less in
grade : corpus luteum insufficiency was found in
in 41.3% of prim. inf., 54.0% of sec. inf., anov-
vlatory cycle was found in 27.1% of prim. inf.,
20.09% of sec. inf., amenorrhea 1 st grade was found
in 22.3% of prim. inf., 21.3% of sec. inf., and
amenorrhea 2nd grade was found in 9.3 9% of

Alexander’s opera-

prim. inf. i.e., no significant difference was ob-
served both groups.

5) Hysterosalpingography as a means of di-
agnosis of tubal patency was performed on 65%
of all cases. As the results, 67.4 of prim. inf.,
63.8° of sec’ inf. showed normal hysterosalpingo-
gram, and 11.5% of prim. inf., 17.5% of sec.
inf. showed unilateral patency. In 21.1% of
prim. inf., 21.4% of sec. inf. ‘‘closed > tube was
found.

6) In semen examination, while the oligos-
permia was slightly highly observed in husband of
primarily infertile couple, no significant differenc-
es were observed between both groups.

7) From the stand point of integration of
these results it was concluded that in 45.1% of
prim. inf., 29.9% of sec. inf. only functional fac-
tor of infertility was found, and in 15.9% of
prim. inf., 24.8% of sec. inf. only organic factor
was found. In 3.7% of prim. inf., 4.0% of sec.
inf. both factors were observed, in the rest of
all cases could not be classified into these 3 gro-
ups by means of unsatisfactory examination.
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administration of Vitamin E.
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Statistical studies on the causes of sterility in

a series of 171 infertile couples who visited on

the

womens clinic of the Toyama central pre-

fectural hospital from April 1966 to March 1968
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were performed.

Incidence of sterility in the clinic was 2.04
per cent and primary sterility was in 160 of 171
patients (93.57 per cent), while the secondary in
11 (6.43 per cent).

The main etiologic factors in sterility were
tubal, ovarian and male factors. But the causes
of the greater number of the sterile women were
not clear in this report.

Sterile women due to tubal factor were ob-
served in 23.39 per cent of the causes. In 14.04
per cent of the sterile patients the basal body
temperature records showed the monophasic pat-
tern of the anovulatory cycles. In 5.85 per cent,
the husbands of the sterile women were found
azoospermia or aspermia and 56.72 per cent of
the sterile patients, the causes of it were not
clear.

The treatment of anovulatory women were
carried out with administration of Anovlar, PMS,
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HMG, Clomiphene and wedge resection of ovari-
es, and the per cent of the ovulation 'induced
cases by the above treatments were as follows.

In 29.2 per cent of the sterile women admini-
stered Anovlar, induced, while
in 12.5 per cents of the sterile women injected
PMS and HCG, ovulations were induced.

Ovulation inductions were succeeded in 62.5

ovulations were

per cent of sterile women by the wedge resection

of ovaries. The ovulations, however, were tem-
porary in the almost cases.

In 14.62 per cent of 171 sterile women, pre-
gnansies were observed in our hospital. By the
tubal plastic operation pregnancy rates were very
low in our cases.

On the other hand, in the many cases of sterile
pregnancies succeeded following
hysterosalpingography, pertubation and hydrotuba-

tion.

womern, were

And also pregnancy rates were increased
by the administration of vitamin E.
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A New Approach to Recording Tubal Movements
TJsing a Photoconductive Cell
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w16 7
Kyohei TAKAHASHI

Dept. of Obst. &. Gyn. of Fukushima Medical College, Fukushima City
(Director : Prof. K. Kika)
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A New Approach to Recording
Tubal Movements Using a
Photoconductive Cell

Kyohei Takahashi

From the Department of Obsterics and
Gynecology of Fukushima Medical
College, Fukushima City

In order to gain a more accurate knowlege
with the muscular contractions of the Fallopian
tube an experiment was made with a newly de-
ivced apparatus utilizing polarizing filters and
photoconductive cell. Twelve isthmic oviducts of
rabbits were used. In the non-ovulatory stadium
rhythmic contraction waves of approximately 4
cycle per minute were seen, while in the ovula-
tory (48 hours after the injection of 5 ml. of hu-
man pregnant urine) being changed to much hig-
her frequency (26 cycle per minute). In the lat-
ter case, though the configuration was variable,
it may be classified roughly into 3 phases and the
middle third seems to be the most prominent,
constant and stable
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ENZYME-HISTOCHEMICAL STUDIES OF HAMSTER EGGS
DURING THE LOSS OF FERTILIZABILITY

Kazuo ISHIDA

Department of Animal Husbandry, Niigata University

Faculty of Agriculture, Niigata. Japan

Summary : Because it is considered that, beside morphological changes, there may
be changes in enzymic activity of the eggs at the time of loss of fertilizability, this
investigation dealt with histochemical demonstration of phosphorylase, UDPG-glycogen
transferase, non-specific esterase, dehydrogenases and monoamine oxidase in hamster eggs
during their loss of fertilizability. It was found that only the disappearance of monoamine
oxidase coincided with the loss of fertilizability, and that the activity of this enzyme was
significantly different between fertilized and unfertilized eggs recovered from the same
female after delayed insemination. Comparison of such fertilized and unfertilized hamster
eggs further revealed a slight increase in UDPG-glycogen transferase, 6-phosphogluconate,
a-glycerophosphate and glutamate dehydrogenases in fertilized eggs. There was no differ-

ence, however, in the level of phosphorylase, non-specific esterase, lactate dehydrogenase

between fertilized and unfertilized eggs.

Introduction

The length of the fertilizable life of mam-
malian eggs is limited and varies among
different species. It has been estimated
experimentally to be about 12 hours in rats

(Blandau 1952), 15 hours in mice (Marston'

and Chang 1964), 6-8 hours in rabbits
(Hammond 1934, Chang 1952, Adams and
Chang 1962), 9-12 hours in hamsters (Yanagi-
machi and Chang 1961), 30-36 hours in ferrets
(Hammond and Walton 1934, Chang and
Yanagimachi 1963), and about 20 hours in
the guinea pig (Blandau and Young 1939).
Little is known concerning the factors which
bring about the rapid loss of fertilizability in
mammalian eggs. It has been suggested that
in the rabbit, this might be due to the deposi-
tion of a mucin coat around the eggs, thus
preventing the contact of spermatozoa with
the zona pellucida (Pincus 1930, Hammond
1934, Braden 1952). Chang (1952) has pointed

out that the loss of fertilizability may be due to
change in the cytoplasm and vitelline
membrane of the eggs after certain length of
time in the tube. In the hamster, Yanagi-
machi and Chang (1961) reported that loss of
fertilizability appeared to be closely related to
the evacuation of cortical granules from the
cytoplasm of the eggs. Based on electron
microscopic examination, certain changes occur-
red in microvilli and cortical granules of the
unfertilized rabbit eggs some hours after
ovulation, but such changes were not con-
sidered to be related to the fertile life of the
egg (Hadek 1964, 1965). Thus the factors
that correlates or affects the fertile life of
eggs remained to be studied. It is quite
possible that besides any morphological change
there may be change in enzymic activity of
the eggs at the time of loss of fertilizability.
The present paper deals with histochemical
demonstration of phosphorylase, UDPG-glyco-
gen transferase, non-specific esterase, dehydro-
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genases and monoamine oxidase in hamster
eggs during their loss of fertilizability.

Materials and Methods

For the study of loss of fertilizability, adult
female hamsters (Mesocricetus auratus) that
came into estrus between 7 p. m. and 8 p. m.
were given artificial insemination. Since the
majority of hamsters ovulate 8 hours after the
onset of heat (Harvey, Yanagimachi and Chang
1961), it was considered that ovulation took
place between 3 a. m. and 4 a. m. Artificial
insemination was carried out according to the
technique of Yanagimachi and Chang (1961)
as follows : two caudal epididymides of a male
hamster were chopped up and placed in 4 ml
Hank’s solution. After the removal of the
epididymal tissue the sperm suspension was
taken into a tuberculin syringe. Three female
hamsters at 6 to 7 hours after ovulation had
been anesthetized by intraperitoneal injection
of 0.12 ml of 6 % sodium pentobarbital solution.
Their uterine horns were pulled out through
midline incision and 0.2ml of the sperm
suspension was injected into the lumen of each
uterine horn. Nine hours after the insemina-
tion the female animals were sacrificed, and
the eggs, about half of which were fertilized
and the rest unfertilized, were recovered.
Aside from those, eggs from unmated animals
also were obtained at the hours 0, 3, 6, 12,
18 and 24 after ovulation. The recently
ovulated eggs were treated with 0.1 %
hyaluronidase in saline to disperse the cumulus
oophorus, and were then transferred into fresh
saline solution before various treatment.

For the demonstration of phosphorylase, the
examination was performed according to
Takeuchi and Kuriaki (1955) with modifica-
tions (Takeuchi 1967) by incubation of hamster
eggs in substrate solution for 2 hours at 37°C.
For the demonstration of UDPG-glycogen
transferase, the method of Takeuchi and
Glenner (1960, 1961) was used by incubation
of the eggs for 2 hours at 37°C. For the
study of non-specific esterase eggs were
incubated in the substrate solution according
to Nachlas and Seligman (1949) for 20 minutes
at room temperature. For the study of
succinate dehydrogenase, the method of
Nachlas, Tsou, de Souza, Cheng and Seligman
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(1949) was used by the incubation of eggs for
1 hour at 37°C. For the study of 6-phospho-
gluconate (incubation for 30 minutes), a-glycero-
phosphate (incubation for 15 minutes), lactate
(incubation for 10 minutes), and glutamate
(incubation for 15 minutes), the method of
Hess, Scarpelli and Pearse (1958 a, b( were
employed. For the demonstration of mono-
amine oxidase, the solution of Glenner, Burtner
and Brown (1957) was used to incubate eggs
for 1 hour at 37°C. For controls, eggs were
incubated in the same solution but without the
substrate. After incubation or staining, the
eggs were mounted on glass slides and sealed
according to Ishida and Chang (1965).

Results

1. Enzymes in fertilized and unfertilized
hamster eggs of the same age following
delayed insemination.

Hamsters were inseminated at 6-7 hours
after the estimated time of ovulation and kille d
9 hours after insemination. The majority of
the fertilized eggs were at the pronuclear stage,
with the fertilizing sperm tail still visible
inside the cytoplasm. Some unfertilized eggs
were undergoing spontaneous activation, with
extrusion of the second polar body and the
formation of one or two pronuclei. Table 1
presents the enzyme activities observed in
fertilized and unfertilized hamster eggs of
equivalent age.

Phosphorylase.  'When hamster eggs were
stained with iodine after incubation in substrate
solution for total and active phosphorylases,
newly formed polysacharide colored blue
distributed diffusively throughout the hyalo-
plasm of fertilized and unfertilized eggs, but
not in the polar bodies (Fig. 1, 2). The
phosphorylase activity was determined accord-
ing to the intensity of the blue coloration
developed. When eggs were incubated in
the substrate solution without glucose-1-
phosphate, the blue color did not develop. As
shown in Table 1, total phosphorylase activity
was stronger than active phosphorylase : little
difference was seen, however, between fertilized
and unfertilized eggs.

UDPG-glycogen transferase. ~After incuba-
tion in a solution containing UDPG-glycogen
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Table 1. Enzyme activity of fertilized and unfertilized hamster eggs
of the same age after delayed insemination
Eggs
Enzymes Activity — —_ - —
Fertilized Unfertilized
1 No. % No. | %
| ’ Weak 3 9.4 3 | 8.6
Tota 5
2
Phasphiorilass | ‘ Strong 29 90.6 N 32 91.4
| ——— —
‘ | None 1 6.7 3 15.7
Active | Weak 14 93.3 16 84.3
UDPG-glycogen Weak 14 42.4 20 66.7
transferase | Strong 19 57.6 10 93,3
Non-specific esterase | Weak 22 100.0 30 100.0
None 0 ‘ 0 2 6.3
| Succinate Weak 10 25,6 19 59.3
' Strong 29 74.4 11 34.4
N Weak 4 16,3 7 38.9
&2 6-Phosphogluconate e i 5%
=8 Strong 35 89.7 Ll 61.1
o - - — s, oo _ b o e s eyl = =
(]
& Weak 23 48.9 I L.
g a-Glycerophosphate S a 8, 8
il Strong 24 51.1 4 18.2
ey [ SN S e el mpe—— " =1
2| | Weak 7 21.2 8 23.2
| Lactate .
} Strong 26 78.8 26 76.8
I
e p e S S ——— L
Weak 10 37.0 15 75..0
Glutamate )
‘ Strong 1% 63.0 5 25.0
_ , | None 0 0 } 24 88.0
Monoamine oxidase | ‘
| 31 [ 3 [IE B

Weak

transferase substrate and followed by iodine
staining, newly formed polysaccharide colored
blue was seen to be diffusively distributed in
the hyaloplasm of fertilized and unfertilized
eggs, but not in the polar bodies (Fig. 3).
The UDPG-glycogen transferase was estimated
according to the intensity of red-purple
coloration. No polysaccharide granules appear-
ed when eggs were incubated in a solution
without UDPG. As shown in Table 1, strong
enzyme activity was seen in 57.6 % of the
fertilized and in 33.3% of the unfertilized
eggs but only weak in the remainder of both
groups of eggs.
Non-specific esterase. ~ When eggs were
treated according to the method of Nachlas
and Seligman (1949), red-purple fine granules

appeared in the cytoplasm and polar bodies of

both fertilized and unfertilized eggs, indicating
the presence of a non-specific esterase activity
(Fig. 4). The fine red-purple granules were
closely packed in the polar bodies, but not so
densely distributed in the cytoplasm of the
egg. The control eggs showed no red-purple
substance, suggesting the coloration in the
former as a result of the enzyme activity. As
shown in Table 1, no difference was detected
between fertilized and unfertilized eggs.
Dehydrogenases. The presence of 6-phospho-
gluconate dehydrogenase was confirmed by the
appearance of black monoformazan-Co granules
of MTT (Fig. 5). Similarly the presence of
succinate, a-glycerosphophate, lactate, and glu-
tamate dehydrogenases was indicated by the
appearance of blue-colored diformazan granules
of Nitro-BT (Fig. 6, 7, 8). In hamster eggs
prior to pronuclear formation, both the black
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and blue granules were evenly distributed
throughout the cytoplasm. At the pronuclear
stage, however, these granules were relatively
more concentrated in the perinuclear region.
Formazan granules were present in polar
bodies, too, but they gradually disappeared
within about 10 hours. The black granules
formed by the 6-phosphogluconate dehydrogen-
ase reaction were present only in the second
polar body of the egg but had disappeared in
the first polar body. Similar results were
obtained with other dehydrogenases. The
level of dehydrogenases was ascertained
according to the intensity of the color of
formazan granules. As shown in Table 1, the
proportion of fertilized eggs showing strong
enzyme activity was higher than that of
unfertilized eggs, with the exception of lactate
dehydrogenase in which no difference in
activity was seen between fertilized and
unfertilized eggs.

Monoamine oxidase. The presence of mono-
amine oxidase was indicated by the appearance
of blue colored diformazan granules of Nitro-BT
(Fig. 9). The blue granules were evenly
distributed throughout the cytoplasm in hamster
eggs. These granules were not present in the
polar bodies. Incubation of eggs in a solution
without the substrate resulted in red-purple
coloration of the cytoplasm, suggesting that
this coloration was not caused by the enzyme
reaction. Asshown in Table 1, all the fertilized
eggs showed a weak but definite monoamine
oxidase activity, while most of the unfertilized
eggs (88.99% of 27 eggs) showed no such
activity.

The middle piece of the penetrating sperm
showed strong succinate, a-glycerophosphate,
lactate, and glutamate dehydrogenases, but
6-phosphogluconate dehydrogenase, phosphor-
ylase, UDFG-glycogen transferase, non-specific
esterase monoamine oxidase activity was not
observ >d.

2. Observation of enzymes in unfertilized
hamster eggs at various time
after ovulation.

Based on the knowledge that the fertilizable
life of hamster eggs lasts from 9 to 12 hours
after ovulation (Yanagimachi and Chang 1961),
examination of enzyme activities was carried
out in unfertilized eggs at 0, 3,6, 12, 18 and 24
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hours after ovulation.

At 0, 3 and 6 hours after ovulation the eggs
were surrounded by compact layer of follicular
cells. The follicular cells began to disperse 12
hours after ovulation, and none being left after
18-24 hours. A majority of the eggs at 0 to
12 hours after ovulation possessed a metaphase
spindle and the first polar body ; the eggs at
18-24 hours after ovulation had frequently
become activated spontaneously and often
exhibited a pronucleus and 2 polar bodies.

The appearance of enzymes in these un-
fertilized eggs was similar to that in unfertilized
eggs produced following delayed insemination.
But some eggs which had already started to
degenerate at 24 hours after ovulation often
showed artefacts, such as large crystals or
masses of formazan in the cytoplasm. Table
2 presents the enzyme activities of unfertilized
eggs at various times after ovulation.

Phosphorylase and UDPG-glycogen transfer-
ase. As shown in Table 2, total phosphorylase
activity was for the most part rather intense,
whereas active phosphorylase and UDPG-
glycogen transferase activities were compara-
tively weak. The proportion of eggs showing
a strong total phosphorylase activity remained
high for 12 hours, and then showed a slight
decline at 18-24 hours after ovulation. The
proportion of eggs exhibiting low levels of
active phosphorylase remained rather high
until 24 hours after ovulation. From 0-18
hours the proportion of eggs showing a strong
UDPG-glycogen transferase activity was con-
sistently low and this proportion was reduced
even further at 24 hours.

Non-specific esterase.  All the unfertilized
eggs showed a weak non-specific esterase
activity which remained detectable for up to
24 hours after ovulation.

Dehydrogenases. In general, the 6-phospho-
gluconate and lactate dehydrogenases showed
strong activity, the succinate and glutamate
dehydrogenases being moderate, and the
a-glycerophosphate dehydrogenase only weakly
positive. The overall activity of the dehydro-
genases was highest at 3 hours after ovulation.
The percentage of eggs having stronger
6-phosphogluconate,  lactate dehydrogenase
activities decreased slightly at 24 hours after
ovulation, whereas that of succinate, a-glyce-
rophosphate and glutamate dehydrogenases
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Table 2.
Enzyme activity of unfertilized hamster eggs at various times after ovulation
b | Time after ovulation (hrs)
Enzymes | Activity | . .
5 0 3 l 6 | 12 | 18 | 2
No. % |No. % |No. % |No. % |No. % No %
‘ Total Weak i 7 0 0 2 8 1 9 2 14 5 23
Phosphorylase x Strong 14 93| 12 100| 22 92| 10 91| 12 8 6 17 77
== == | o] P NP - N s R
.| None | o of 1 7| 0 o0 1 6| 0O 0] 1 6
Active | 1 R
Weak | 13 100 | 13 93 12 100 ‘ 15 94 10 100 16 94
g [ S S| SR | SRy ‘ ——llamas
. None [ L 3 0 0 0 0 0 0 1 6 5 23
UDPG-glycogen ‘ ; | . = =
Sl ol | Weak 21 66| 19 66| 15 65 . 10 91 11 69 15 68
| Strong 10 8L| 10 84| B 35 4 29| 4 25 ) 9
Spp— gl i | Pugaliain | 55—l Neyin =N SN :
Non-specific esterase Weak 10 100| 11 100| 13 100 11 100 14 100 15 100
| | None | 8 1] I B 1 35 20| 4 14 5 17
Succinate Weak 14 78 I5 71 12 67 11 55 16 55 17 59
Strong i 1 6| 5 24 H 48 5 2| 9 31 7 24
None 0 0 0 0 0 0 1 8 0 0 0 0
8 6-Phosphogluconate | Weak 8 3 1 6] 2 13| 3 25! 4 40| 23 53
< |
& Strong 14 64| 15 94 13 &7 8 67| 6 60 20 47
B0 eSS sl s e = =
5 Weak | 17 94 14 93| 11 8 11 92 9 90 12 92
> a-Glycerophosphate ‘ -
< Sttong | 1 6| 1 7| 2 15 1 8 1 10 1
o - S S
Weak | 6 24| 5 20| 4 22} 3 23| & 42, 9 43
Lactate | |
Strong 16 76 20 80 14 78 10 77 7 58 12 57
Weak |16 80 12 75 12 L 22 173 9 75 13 81
Glutamate ‘
! Strong 4 20 4 251 &5 29 8 27 2 25 3 19
. R | None 2 6 3 12 8 22 20 83 2 87 25 96
Monoamine oxidase . }
Weak 33 94| 22 88 18 78 4 I¥| 4 13 1 4

showed little change up to this point.
Monoamine oxidase. As shown in Table 2,
almost all eggs exhibited only weak monoamine
oxidase activity, which persisted until 6 hours
after ovulation. The percentage of eggs
possessing monoamine oxidase activity started
to decrease steeply at 12 hours and continued
to decrease until this activity could be detected
in only 4% of eggs some 24 hours after

ovulation.

Discussion

The metabolic changes of sea-urchin eggs
after fertilization were reviewed by Brachet
(1960). Little is known of such changes in
mammalian eggs apart from an increase of
oxygen consumption (rat, Boel and Nicholas

1948 ; Sugawara and Umezu 1960, 1961 ; rabbit,
Fridhandler, Hafez and Pincus 1956, 1957 ;
Smith and Kleiber 1950 ; Sytina 1956).
Histochemical determination of enzyme comple-
ment before and after fertilization, however,
has been reported (Lin, Huang and Chang
1964 ; Ishida and Chang 1965). Lin et al.
(1964), who studied dehydrogenases of mouse
eggs, reported a remarkable difference in the
activity of tricarboxylic acid cycle enzyme before
and after fertilization ; the activity of succinate,
malate and glutamate dehydro- genases was
weak in unfertilized eggs, but showed a
marked increase in fertilized eggs at the pro-
nuclear stage. These authors also maintained
that the activity of a-glycerophosphate and
glucose-6-phosphate  dehydrogenases showed
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only a slight increase after fertilization. The
activity of J-hydroxybutyrate dehydrogenase
was weak and showed no appreciable changes.
Ishida and Chang (1965) have found a slight
increase of succinate dehydrogenase at the
pronuclear stage of hamster and rabbit eggs.

In the present study, comparison of fertilized
and unfertilized hamster eggs recovered from
the same female after delayed insemination,
revealed in fertilized eggs a marked increase
in monoamine oxidase, and a slight increase
in  UDPG-glycogen 6-phospho-
gluconate, a-glycerophosphate and glutamate
dehydrogenases. There was no difference,
however, in the level of phosphorylase, non-
specific esterase, lactate dehydrogenase between
fertilized and unfertilized eggs.

In order to discover whether or not any
relationship might exist between enzyme
activities and the loss of fertilizability, the
relative levels of were
examined in hamster eggs from 0 to 24 hours
after ovulation. While most enzymes showed
no significant changes 9 to 12 hours after
ovulation, menoamine oxidase had markedly
decreased by 12 hours. It appears that there
is a close temporal relationship between
monoamine oxidase activity and the loss of
fertilizability in hamster eggs.

transferase,

various enzymes
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Explanation of Figures

All photomicrographs show hamster eggs, and were taken at a magnification of X150.

Fig, 1.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

oS O R

Unfertilized egg, showing a strong total phosphorylase reaction.
Unfertilized egg, showing a weak active phosphorylase reaction.
Unfertilized egg, showing a strong UDPG-glycogen transferase reaction.
Unfertilized egg, showing a weak non-specific esterase reaction.

Fertilized egg, showing a strong 6-phosphogluconate dehydrogenase reaction.
Unfertilized egg, showing a weak succinate dehydrogenase reaction.
Unfertilized egg, showing a strong lactate dehydrogenase reaction.
Unfertilized egg, showing a weak glutamate dehydrogenase reaction.
Fertilized egg, showing a weak monoamine oxidase reaction.
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ENZYME-HISTOCHEMICAL STUDIES OF MAMMALIAN EGGS
DURING THE EARLY DEVELOPMENT

Kazuo ISHIDA

Department of Animal Husbandry, Niigata University
Faculty of Agriculture, Niigata, Japan

Summary : The activity of UDPG-glycogen transferase, a-glycerophosphate and
glutamate dehydrogenases and monoamine oxidase was higher in fertilized than unferti-
lized hamster eggs, but phosphorylase, non-specific esterase, 6-phosphogluconate and lactate
dehydrogenases showed little difference.  With the exception that pronuclear rabbit eggs
had a higher activity of 6-phosphogluconate and lactate dehydrogenases, similar results
were also obtained in the rabbit eggs. In fertilized hamster eggs, phosphorylase activity
was constant up to the 8-cell eggs, but disappeared completely in blastocysts.  The activity
of UDPG-glycogen transferase and 6-phosphogluconate dehydrogenase decreased gradually,
and disappeared at the blastocyst stage. The activity of lactate dehydrogenase, however,
decreased gradually from the 1-cell to the blastocyst stages without complete disappearance.
By contrast, the activity of a-glycerophosphate and glutamate dehydrogenases increased

during segmentation and showed a high level at the blastocyst stage. Non-specific esterase

and monoamine oxidase were weak and remained so in hamster eggs before implantation.

A similar picture was also seen in rabbit eggs.

Introduction

As for the enzymes in mammalian eggs at
the developmental stages before implantation,
considerable numbers of biochemical investi-
gations have been published (cf. Mintz 1964),
while from the histochemical point of view,
there have been only a few reports as follows :
demonstration of phosphatases in rat eggs by
Dalcq (19622, b) and Mulnard (1965), of de-
hydrogenases in rat eggs by Lin, Huang and
Chang (1964), and of succinate dehydrogenase
in hamster and rabbit eggs by Ishida and
Chang (1965). In order to understand the
metabolic pathways of the substrates in mam-
malian eggs, and to evaluate the metabolism
of eggs in relation to tubal fluid iz wvitro and
in wivo, it will be necessary to determine
important enzyme systems in the eggs.

The present investigation deals with histo-

chemical demonstration of phosphorylase,
UDPG-glycogen transferase, non-specific ester-
ase, dehydrogenases and monoamine oxidase
in hamster and rabbit eggs at early stages of
development prior to implantation.

Materials and Methods

Estrus and ovulation of hamsters (Mesocri-
cetus auratus) were ascertained according to
Harvey, Yanagimachi and Chang (1961). Fe-
male hamsters that came into estrus between
6 p.m. and 9 p.m. were kept together with
fertile males overnight. Vaginal smear was
examined to check the presence of sperms
next morning. The female animals were kil-
led at different hours after ovulation for the
recovery of eggs: 9-13 hours for 1-celled
eggs, 28-32 hours for 2-celled eggs, 52-56
hours for 4-celled eggs, 62-66 hours for 8-
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celled eggs, 74-80 hours for blastocysts. Un-
fertilized eggs were also obtained from unmated
animals between 4-8 hours after ovulation.
The recently ovulated eggs were treated with
0.1 % hyaluronidase in saline to disperse the
cumulus oophorus, and were then transferred
into fresh saline solution before various treat-
ments.

In the rabbit, unfertilized eggs were recov-
ered at various times after an injection of
HCG to induce ovulation. Fertilized eggs were
recovered from tubes 16 to 22 hours after
mating or artificial insemination, eggs at the
morula stage were recovered from tubes 2
days after mating, and blastocysts were re-
covered from uteri 6 days after mating.

For the demonstration of phosphorylase, the
examination was performed according to Take-
uchi and Kuriaki (1955) with modifications
(Takeuchi et al. 1967) by incubation of ham-
ster and rabbit eggs in substrate solution for
2 hours at 37°C. For the demonstration of
UDPG-glycogen transferase, the method of
Takeuchi and Glenner (1960, 1961) was used
by incubation of the eggs for 2 hours at 37°C.
For the study of non-specific esterase, eggs
were incubated in the substrate solution ac-
cording to Nachlas and Seligman (1949) for
20 minutes at room temperature. For the
study of 6-phosphogluconate (incubation for 30
minutes), a-glycerophosphate (incubation for 15
minutes), lactate (incubation for 10 minutes),
and glutamate dehydrogenases (incubation for
15 minutes), the method of Hess, Scarpelli
and Pearse (1958 a, b) were employed. For the
demonstration of monoamine oxidase, the
solution of Glenner, Burtner and Brown
(1957) was used to incubate eggs for 60
minutes at 37°C.  After incubation or staining,
the eggs were mounted on glass slides and
sealed according to Ishida and Chang (1965).

Results

Phosphorylase In the hamster, newly form-
ed polysaccharide colored blue distributed dif-
fusively throughout the hyaloplasm of all the
1-celled eggs, both fertilized and unfertilized,
and the blastomeres of cleaved eggs (Fig. 1).
Often, however, there were differences in the
intensity of phosphorylase among blastomeres,
one or two occasionally showing a relatively

K. ISHIDA

(127) 63

strong color in the zygotes which had reached
the 2-8 cell stages (Fig. 2). As shown in
Table 1, phosphorylase was strong in most
unfertilized eggs (93.4 % of 122 eggs), and
also in most fertilized eggs up to the 4-cell
stage (94.9 % of 59 eggs). This activity then
appeared to decrease slightly at the 8-cell stage
(83.3% of 60 eggs), until at the blastocyst
stage none showed evidence of phosphorylase
activity.

In rabbit eggs, the appearance of the blue
coloration of polysaccharide formed by the
phosphorylase reaction was similar to that in
hamster eggs. There was an even distribu-
tion of polysaccharide in blastomeres, and
frequently a few blastomeres stained more
intensely than others. Table 1 presents the
phosphorylase activity in rabbit eggs at various
stages of development. Phosphorylase activity
was strong in all the unfertilized eggs, and in
most fertilized eggs up to the morula stage,
but then disappeared completely at the blasto-
cyst stage. These results were similar to those
obtained in hamster eggs.

UDPG-glycogen transferase In hamster and
rabbit eggs, the appearance of reddish-purple
polysaccharide, newly formed by the UDPG-
glycogen transferase reaction, was quite simi-
lar to that following the phosphorylase reaction
(Fig. 3). This activity was stronger and more
distinct in some blastomeres than in others.
Table 2 presents the UDPG-glycogen transfer-
ase in hamster and rabbit eggs at various
stages of development. This enzyme was weak
in most unfertilized eggs (hamster, 67.0 % of
the total eggs ; rabbit, 71.4 %), but was strong
in most fertilized eggs at the 1-cell stage
(hamster, 86.2 9% ; rabbit, 83.3 %). The num-
ber of hamster eggs showing strong activity
decreased during development from the 1- to
8-cell stages, no activity being present at the
blastocyst stage. In rabbit eggs there was
little change from 1-cell to morula, but the
UDPG-glycogen transferase had, nevertheless,
disappeared completely at the blastocyst stage.

Non-specific esterase Histochemical studies
of non-specific esterase were carried out only
on the hamster. Reddish-purple granules
produced by the non-specific esterase reaction
appeared sparsely in the cytoplasm of fertilized
and unfertilized eggs at 1- and 2-cell stages,
but at the 4- and 8-cell stages, large, irregul-
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Table 1. Phosphorylase activity
Hamse Enzyme Unfertilized Fertilized eggs
£ | - T AN
qeRt REtivIy ‘ s 1-cell ‘ 2-cell ‘ 4-cell 8-cell | Blastocyst
No. % |No. % |No. % |No. %|No. %| No. %
None 0 0 0 0| o o] 0 0 O O 66 100
Weak 8 6.6 1 1.4 0 0 3 5.1 10 16.7 0 0
Strong 114 93.4 70 98.6 | 68 100 | 56 94.9 | 50 83.3 | 0 0
Total No.
of eggs 122 71 68 59 60 66
examined
Fertilized eggs
Rabbit Enzyme Unfertilized -—
eggs activity eggs 1-cell \ 12-cell | Morula Blastocyst
(1-day) i (2-day) (2-day) (6-day)
No. % | Noo % | Noo % | No. % | No. %
None 0 0 0 0 0 0 0 0 ‘; 17 100
Weak 0 0 0 1 25.0 0 ol O 0
Strong 8 100 11 100 3 75.0 24 100 ‘ 0 0
Total No. i
of eggs 8 11 4 24 | 17
examined l ‘
Table 2. UDPG-glycogen transferase activity
Hamster Enzyme Unfertilized Fertilized eggs
eggs activity eggs | lcell | 2ecell | 4-cell \ 8cell | Blastocyst
No. % |No. % |No. % |No. % | No. % | No. %
None 4 30| o ol o o] 3 46 i 1525.4| 68 100
Weak 89 67.0 12 13.8| 27 37.0| 57 89.1 | 44 74.6 0 0
Strong 40 30.0 75 86.2 | 46 63.0 . 4 6.3 ‘ 0 0 0 0
Total No.
of eggs 133 87 73 64 59 68
exmained
i Fertilized eggs
Rabbit Enzyme Un fg;tglixzed . .
eggs activity (1-day) 1-cell 12-cell Morula = Blastocyst
(1-day) (2-day) (2-day) | (6-day)
No. % | No. % | No. % | No. % | No. %
None 0 0 0 0 0 0 0| 23 100
Weak a 71.4 2 16.7 1 25.0 3 1256 0 0
Strong 2 28.6 10 83.3 3 75.0 21 87.5 0 0
Total No.
of eggs 7 12 4 24 23
examined




W4 £ 45 1H

arly shaped masses of reddish-purple color
were found in each blastomere (Fig. 4). The
number of such masses was usually much
smaller in blastocysts, and in some, none were
to be seen. The polar bodies of pronuclear
fertilized and unfertilized eggs possessed a high
concentration of fine granules, indicative of
enzyme activity; those at later stages of
development, however, showed no such acti-
vity. As presented in Table 3, the non-speci-
fic esterase activity was weak in both fertilized
and unfertilized eggs from the 1- to B8-cell
stages, and had disappeared completely in
some of the blastocysts (14.6 % of 55 eggs).
Delhydrogenases Cleaved hamster and rabbit
eggs showed diformazan or monoformazan-Co
granules in the cytoplasm (Fig. 5-12) but not
in the polar bodies.
blastomeres were colored more intensely than
others. In rabbit blastocysts, glutamate de-
hydrogenase was stronger in the germinal disc
than in the trophoblast, but other dehydroge-
nases showed no difference in intensity between
these regions. The cells of germinal disc
showed a uniform intensity of dehydrogenase,
whereas there were marked differences in the
intensity of glutamate, a-glycerophosphate and
lactate dehydrogenases among trophoblast cells
(Fig. 11). In Table 4, the hamster eggs were
grouped according to the intensity of their
dehydrogenase activity, as measured by the
amount of formazan.
measure of enzyme activities are presented in
Table 5 for the rabbit eggs.
G-Phosphogluconate The
activity of this enzyme was strong in the un-
fertilized hamster eggs (92.4 % of 66 eggs).
This reaction was also shown in most fertiliz-

In some morulae a few

Incubation times as a

dehydrogenase
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ed eggs, but gradually decreased as cleavage
advanced from the 1-cell to 8-cell stages, be-
ing followed by its disappearance at the
blastocyst stage (Table 4). In the rabbit, this
enzyme showed a remarkable difference in
activity between fertilized and unfertilized
eggs. As shown in Table 5, this reaction took
longer to develop in unfertilized eggs than in
fertilized eggs. At the blastocyst stage, no
reaction took place in 3 hours.
a-Glycerophosphate dehydrogenase All fer-
tilized and unfertilized hamster eggs showed
a-glycerophosphate  dehydrogenase  activity
(Table 4). The activity of this enzyme was
weak, however, in most unfertilized eggs
(82.4 9% of 68 eggs).
activity gradually increased as the eggs de-
veloped from 1-cell to 8-cells and showing a
marked intensity at the blastocyst stage. In
the rabbit, there was also a difference between
fertilized and unfertilized eggs (Table 5), in
that there was only weak activity in unferti-

Tn fertilized eggs, the

lized eggs, but strong or intense development
of color in fertilized ones (Fig. 12), up to,
and particularly at the blastocyst stage.

Lactate dehydrogenase In hamster eggs
(Table 4), lactate dehydrogenase activity was
present throughout all the pre-implantation
stages. Its activity was strong in the majority
of unfertilized eggs (89.6 % of 67 eggs), but
after fertilization, a progressive decrease in
activity was apparent from the 1l-cell to the
In the rabbit (Table 5),
lactate dehydrogenase activity appeared to be
weak in unfertilized but strong in fertilized
eggs. The reaction was again weak at the
blastocyst stage.

Glutamate dehydrogenase

blastocyst stage.

In the hamster

Table 3. Non-specific esterase activity in hamster eggs

Fertilized eggs

Enzyme Unfertilized !7”7 B

HEnS 1 meee ’ 1-cell 2-cell 4-cell 8-cell l Blastocyst
. | No. % | No % | No % | No. % | No. % | No. %

None | o 0 0 0 0 0 0 0 0 0 8 14.6

Weak | 56 100 48 100 a1 100 47 100 41 100 46  83.6

Strong ’ 0 0 } 0 0 0 0 0 0 0 0 1 1.8

Total No. ‘ ] ’

of eggs | 56 48 51 47 41 55

examined ‘ “
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Table 4. Dehydrogenase activity in hamster eggs
i Fertilized eggs
Dehydrogenases E(rsltzizli’lt]e Unf:rtlllzed - : ——
+ EE 1-cell 2-cell 4-cell ‘ 8-cell ‘ Blastocyst
No. % |No. % |No. % |No. % |No. % | No. %
None 0 0 0 0| O 0| 7 13.0|20 47.6 |42 93.3
6-Phosphogluconate | Weak 0 0 0 0| 9 15.8 |37 68,522 52.4| 3 6.7
Moderate 5 7.6 5 6.7(48 84.2 |10 18.5| O 0| O 0
Strong 6l 924 |70 93.3| 0 0| 0 0 0o 0|0 0
Total No.
of eggs 66 75 57 54 42 45
examined
Weak 56 82.4 |54 60.7| O 0 O 0| 0 o 2 4.4
a-Glycerophosphate | Moderate 12 17.6 |35 39.3 |52 98.1 |41 97.6 | 33 82.5| 4 8.9
| Strong 0 0 0 0| 1 1.9 1 24| 7 17.5|39 86.7
| S - A N .
| Total No. | |
- of eggs 68 | 89 53 42 | 40 45
| examined | \
| Weak 0 0 0 0 ‘ 0 0|12 20.0 |10 20.4 1 48 81.4
Lactate Moderate 7 10.4 15 20.8 | 6 11.8 48 80.0 |39 79.6 | 11 18.6
Strong 60 89.6 |57 79.2 |45 88.2| O 0 } 0 0| O 0
}1 Total No. : ‘
| of eggs 67 72 | 51 160 | 49 59
| examined ‘ |
Weak i 14 17.5 0 0| O 0| O 0110 176 | O 0
Glutamate Moderate | 61 76.3 9 14.8 : 53 80.3 |48 73.8 32 56.1 30 40.5
| Strong ‘ 5 6.2 |52 8.2 |13 19.7 |17 2%6.2 15 26.3 |44 59.5
Total No ‘ | :
of eggs | 80 61 | 66 | 65 57 74
examined ‘ ‘ ‘ ‘
(Table 4), glutamate dehydrogenase activity Discussion

was moderate in most unfertilized eggs (76.3
% of 80 eggs) and was somewhat greater in
fertilized eggs, especially at the blastocyst
stage. In the rabbit (Table 5), the level of
activity appeared to be low in the cleaving
eggs but very high at the blastocyst stage.

Monoamine oxidase Table 6 presents the
monoamine oxidase activity of hamster eggs.
In hamster monoamine oxidase activity was
weak in most unfertilized eggs (83.0 % of 53
eggs). This weak
fertilized eggs but was present consistently and
appeared in all from 1-cell to 8-cell (Fig. 13).
At the blastocyst stage, a few showed no
reaction but most (97.5 % of 41 eggs) exhibit-
ed some degree of activity.

enzyme was also in

Although biochemical and histochemical
investigations have been performed on cleaved
eggs of invertebrates (cf. Brachet 1960), there
have been only a few such studies of mam-
malian eggs (Fridhandler 1959, Mounib and
Chang 1965, Daleq 1962a, b, 1965a, b, Austin
1961, Mintz 1964, Lin, Huang and Chang
1964, Ishida and Chang 1965). Lin, Huang
and Chang (1964) found significant alteration
in several dehydrogenases at various stages of
Ishida and Chang
(1965) demonstrated the presence of succinate
dehydrogenase in hamster and rabbit eggs
after the first cleavage, and its gradual increase

developing mouse eggs.

during succeeding divisions, which became
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Table 5. Dehydrogenase activities in rabbit eggs

. Time required for the development
i o. of eggs of color (hrs)
Dehydrogenases Stages of eggs sxammined F e =l B
0.5 1,0 1,5 2.0 25 2.0
1-cell, unfertilized (1-day) 17 ] 4 124 1
1-cell, fertililed (1-day) 12 11 1
6-Phosphogluconate | 2-cell (1-day) 4 4
|
| Morula (2-day) 16 “ 16
Blastocyst (6-day) 25 No reaction
j 1-cell, unfertilized (1-day) 16 4 12
| 1-cell, fertilized (1-day) 11 11
a-Glycerophosphate | 2-cell (1-day) “ 3 3
|
Morula (2-day) | 17 17
Blastocyst (6-day) i 26 20 6
1-cell, unfertilized (1-day) w 17 16 1
1-cell, fertilized (1-day) } i 11
Lactate | 2-cell (1-day) i 3
| Morula (2-day) 17 15 2
| !
| Blastocyst (6-day) I 28 | 5 2 2
1-cell, fertilized (1-day) 3 3
2-cell (2-day) 1 | 1
Glutamate } 12-cell (2-day) 2 I 2
| Morula (2-day) 13 1 4 8
Blastocyst (6-day) 15 {15
Table 6. Monoamine oxidase activity in hamster eggs
Enzyme Unfertilized '7 - ) VFertilii%(iadwegtgsr -
uetlvity P ’ 1-cell 2-cell 4-cell 8-cell | Blastocyst
No. % No. % No. % No. % | No. % No. %
None 9 17.0 | O 0o} O 0 0 0 1 2.5
Weak 44 83.0 | 53 100 i 52 100 40 100 46 100 40  97.5
Total No. ‘ ‘ ‘ ‘
of eggs 53 53 | 52 |40 46 | 41
examined ‘ ‘ i

maximal at the blastocyst stage. The present
investigation, in accord with the results of
Lin et al. on mouse eggs, showed that a-gly-
cerophosphate dehydrogenase activity increases
gradually as hamster eggs develop from 1- to
8-cell stages, resulting in a marked activity
at the blastocyst stage. In rabbit eggs the
intensity of this enzyme remained constant
from 1-cell up to the morula stage and then
became stronger at the blastocyst stage. In

agreement with results obtained in the mouse
(Lin et al. 1964) glutamate dehydrogenase
decreased in fertilized hamster and rabbit eggs
throughout the 2-8 cell stages, but then in-
creased once more at the blastocyst stage.

In mammalian eggs, glycogen may well play
an important role as an energy source during
cleavage. Although the presence of glycogen
in rat and rabbit eggs and the fluctuation of
its concentration during development have
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been reported (Ishida 1954, 1963), no histo-
chemical demonstration of enzymes related to
glycogen metabolism has yet been published.
The histochemical demonstration of phosphory-
lase and UDPG-glycogen transferase activity
in the present study indicates that in hamster
and rabbit eggs there is not only glycogen
breakdown but also glycogen synthesis in ear-
lier stages, and that these enzyme activities
both suddenly disappear at the blastocyst stage.
This suggests that energy for cleavage is sup-
plied only by breakdown of endogenous sub-
strate, and that in blastocysts energy seems to
be obtained from exogenous substrates. Brin-
ster (1965) who studied the development in
vitro of 2-celled mouse eggs into blastccysts
reported that compounds such as glucose,
fructose, ribose, glucose-6-phosphate and fruc-
tose 1,6 phosphate did not provide energy fol
development. Fridhandler, Hafez and Pincus
(1957) and Fridhandler (1959) measured the
oxygen consumption of rabbit eggs after pre-
incubation in medium with or without glucose,
and reported that late morulae and blastocysts
displayed glycolytic activity only in the pre-
sence of exogenous glucose. There was,
however, no evidence for glycolytic activity
at early stages in these studies. Sugawara
and Umezu (1961) who performed a similar
experiment using rat eggs, also reported a low
rate of oxygen consumption by blastocysts after
pre-incubation in a glucose-free medium. The
demonstration of glycogen and its synthetase
in early eggs fits well with the idea that both
glycogen and its related enzyme are not needed
as an energy source ; conversely their absence
in blastocysts suggests the need for the energy
from exogenous substrates at the later stages
of development.

The presence of a number of glycolytic
enzymes and of the pentose phosphate pathway
during the early development of sea urchin
eggs has been demonstrated by many investi-
gators (Lindberg and Ernster 1948, Cleland
and Rothschild 1952 a, b, Krahl, Keltch, Wal-
ters and Clowers 1954, 1955, Ycas 1954,
Ghiretti and D’Amelio 1956, Krahl 1956,
Bickstrom 1963). In a study of rabbit eggs
at various stages before implantation, Frid-
handler (1961) stated that glucose is oxidized
mainly via the pentose phosphate pathway

HAES®E 14 % 2 =%

before the blastocyst stage, and that the routes
appear to be the Embden-Meyerhof pathway
and tricarboxylic acid cycle at the blastocyst
stage. In the present investigation, a gradual
decrease of 6-phosphogluconate dehydrogenase
in hamster and rabbit eggs was observed dur-
ing early cleavage stages followed by the disap-
pearance of this enzyme at the blastocyst stage.
This indicates that oxidation of glucose may
be carried out via the pentose phosphate
pathway during early cleavage stages, thus
confirming Fridhandler’s supposition.  The
histochemical demonstration of strong lactate
and glutamate dehydrogenases in hamster and
rabbit eggs in this investigation confirms in
general the following results of in vitro ex-
periments : (1) Energy for the development
of mouse eggs can be supplied by lactate as
well as pyruvate (Whitten 1957, Brinster 1965),
(2) In the mouse blastocyst, glutamate is
generally synthesized from intermediates of
tricarboxylic acid cycle (Popp 1958), and in
the 6-day rabbit blastocyst, glucose, acetate
and succinate are metabolized to glutamate
(Fridhandler 1961).
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Explanation of Figures

Fig. 1. A 2-celled hamster egg showing a strong phosphorylase reaction. X200

Fig. A 3-celled hamster egg showing a strong phosphorylase reaction only in one blasto-
mere. X200

Fig. 3. A 4-celled hamster egg showing a weak UDPG-glycogen transferase reaction. X200

Fig. A 4-celled hamster egg showing a weak non-specific esterase reaction. X200

Fig. 5. A 2-celled hamster egg showing a weak 6-phosphogluconate dehydrogenase reaction.

o

=

X150

Fig. 6. A 8-celled hamster egg showing a strong a-glycerophosphate dehydrogenase reac-
tion. X150

Fig. 7. A fertilized rabbit egg showing a moderate a-glycerophosphate dehydrogenase reac-
tion. X150

Fig. 8. A hamster blastocyst showing a moderate lactate dehydrogenase reaction. X150

Fig. 9. A 2-celled rabbit egg showing a strong lactate dehydrogenase reaction. X150

Fig. 10. A hamster blastocyst showing a strong glutamate dehydrogenase reaction. X150

Fig. 11. A portion of a rabbit blastocyst showing a strong lactate dehydrogenase reaction.
X 60

Fig. 12. A fertillized and an unfertilized rabbit eggs. The fertillized egg (left) shows a
strong a-glycerophosphate dehydrogenase reaction, and the unfertilized egg (right)
exhibits a weak reaction. X100

Fig. 13. A 2-celled hamster egg showing a weak monoamine oxidase reaction. X200



M 44 4£ 4 J1 1 1 K. ISHIDA (135) 71




T N G RO TR OB FIC O T

The Recognition of Kymogram of Kymographic Hysterosalpingography

PN TR NG &

BEERE AR (AT AR A )
Jit A H Z
Sadayuki KAWAGUCHI

Dept. of Obst. & Gyn. School of Medicine, Osaka City University

(Director :  Prof. Hayami Fujimori)

HAFN35H:, AR & D BE Sl g1 Ull‘»f /k«i mze{ AR R e*” AL e 3 4yl
BlEhTwizds, ToOSBIIERTGIEO MW THBE SR TV DI Ea0. 4, FHFHEIREEAN
3104406 U TS T Er I iR 2 ATV, 2N E N ORIl & e LR & & iM% 2 L
X VG R OISR T A BRI W TERZINA .. oA, MiaS e IS i oG ghi
AUV EREIC BT A AR L ARSI W T 6 Bllc T 2 - v e x . 70, Wi TEupg
TERCEENEAT P B2 RRAP IR R 2 045 L, BRREMEIAT PRI 2 MR L 72, $E> TR U T NiF o Tk
DIt HF, ZOWRENIKIELZ LD OBEMD Z LN TELHE 15:1 BOTHEN - BEETH»L LV RS

H k.- L. #EEAE-—EETHEAT S
B S 2 "rJ%ﬁﬁ‘Jm‘“th #oEILTHEAT DA
W28 WERRA S Ik 3. AR —EHE THEAT S
B3R WFERih —EHED T TIT 9 ik LTIKRAD, #iH2 ok
1. ruy-'?*w G X D YT BUmE R A RR A NN, EIIEEAIOSEE AR E LTIEHS, TR,
2. EHER ORI I OS5, EEMNE —EEE AT Lk
3. Wy {BWU'* BORHNZ > TOfRE L LT, WEAFN354:, HHOHUBOEED, BADHIE
4. R EORHIC S W T OfR# B A B A BRI L, AdEEIC X Vi
5. WHENEFPASERIC >V T O fRE PR & BN —E R THEA L AR b NIEO AT &
6. BEREMEIVEFBAIEFIC >V T O fR#E R Lo e UV 217 5 i e e i &
HATE FHik ERUE. Teb b, AE TR o IV RS A
H5T fEim THD—E T Y, AL A & IR IR & Rz
w1 & = FHBEREAGR 2 2L 5 Z LAk It BB X VTS
mTh%b. /M’[il/% iz X O g oIS RER IR RED
TPEAEO KR & U TYIRF IR Rl A B K oo — o & ZebAL, IS 6405 A SR i X 0 IR o R e
INTNS. %°T%Eifﬂﬁhmwmﬁt@ﬁﬂﬂ *Pmkﬁﬁm&nomT%EWﬁWW@MLIU%%W
BRINTEH, POL TR IE s g TR % IR B L CHE2e T & 5 F0 5 5.
BL ST T, FRIMENEOELBIE LD o 28, Fhbb, —EEICLD, &5VIiTHE

DTHGE <A 3ﬂf“5-ﬁw’”?ﬁﬁ%rﬁﬂ DAYENT X D XA A BT B R N o BT
ﬁwﬁmﬁ%t@ﬂ%%*ﬂ TEIVENEAEEB VBT % 0 ic O ATERER X 0 SRR 2Kk

LA LIV 2 jifT+ 2 LN L M TER DL LI YREETH D
FRESNTEIA, SRS OTEALRIC £ DK Aw T IV O i

DI FEHTOLHLD Aehs v oL, HTomR e oo T



Efn 44 £ 4 A 1 H I
ZTIEHRERTS.
B2E MENKRLLVICHELE

KIS K R PE IR N E B E I RIS & 33
L LUTHbR L-8BE 310 4555z Liz. Iy >T
FERAREIMGRNTH 5 2 B FA L LTSI
BB WRRE CR—FER) I X ) &R & FEINE
ZEAL, NEDOLEE LI FEINEERLEITI bW
MR T EIVEERE L KO X D IThifT L7z

1. EEANIAEEEEHAITHL 280% T v X¥Aa L
A9 (%’*éﬁ” F*) R L.

2. EEH O FEAEE LS 3ml OFIc—EITRD
L5 «\_E/\ﬂumr‘ [Fi% 200 mmHg # Bz 22X 91z R
- =F

3. UEMREITEAA ﬁfj#(ﬁlri@’f’ fdbica¥edn %
Wi S B L7z, Ao, BEREMIINEHZEOBRIZY S
T #5AF #%QUELQT‘?{T)L{TIF? 150 mmHg VL ED
A & HEEF T 2 AN U TR 2l me (772
a320mg) EEARNESHC TR L, HES RO ZE
By LIt ViR 21T o7

EI3E HIZEAEE
1. FERELRRICLDINEHEEBREMRE
261 flicwt L O mopE s g it L, =0
LRI VR 1 OPTREE.
W RUSPEBGE 114 )12 Tk, VMG THEAIVE X v [F
# 1 WX I EEEo TE g vtk
Iz k QQIJ”DF\JPT'J A A2 ket

l»hl 0 1) ﬂi: Iz f%ll 2} !‘a
ENTET 250 S 914

i 59 4 W‘ML
114 {7 —
- LA 911”‘ Ly EEAo
(4B.7%) | T R | 2301
5 % Tl UUHMJITJ |
J 0I5 5 H 344

‘HMW%Mﬁ‘
4641 (17.6%) | ”“ H A&

WD 0| o

g4
5 - gpag /q’ -
26144 | it ﬁll i .?l'J E 864
i ‘ = ,7 N
| | rﬂﬂjﬁl‘épj;m{/k & 2z f 9 | 3{5;”
| FIRUARE P e g s Ef ey |
| 101 41 EH%:%)k | of
(38.7%) —

i ﬁmmﬁ@mhwﬁ? 36
| B AT A%

IR E ST |

K

R oz (137) 173
P IR A O BIIEATE T & 38 B HEFIOL G, 7oA N &

D SRR O JEIENTE T & o3 2 EFI23623% 5 Z
LERM U FASREBUBEA6HEIC Tk, PHIEIRE IR
af”’*ﬂi‘?’&;ﬁbb FEFIL20 23 2 B A7 T (ISR B 9101
Bl T, TSI IRETRKIE 2 580 S9E6) 3 71, il
@thyﬂ?ﬁ'qﬁﬁkﬁﬁ Lb DIER S B, IR K 2
P8 B DM E R E IV RE R R TH C YRR K D T
e ST UIER 3 ), MRE&RE &b 74 mAYNEEAZE
4 FIDH Tz,

2. FREHRTEROARIES

261 OB T EINETER I & 5N TG T
i 1435 Ao v L10[E o/ S Wil BB XUV L 4 /e
WL 252 LEIORE WEBIR BT 51 D 230723,
BEORENEBZNELA2RE, EfEZRL2D, #
BHBOBREX ST 5.

EFPFROBEAER—EEE T LA L TRIZZO—EE

EAHERRL, VHARHREE TS L0 RICIAEILED
Bla

FEB T OG5 NS FED FRE & I v g
1T B W THBE AN T o T 2 TR R P 2 78 T
IEALTWS. FOHBIEAER/DNEWIREZ R LAR0
DIRAICTT 5.

FEFI Iz T, FIE PR LEMS 1 TRisesiix
RIS % A VB *’%“‘T@E‘LK IEALTWS. HEA
FEXZO%THRETRL, 15RO LHE 2 1I2kWT
RPN I 6 OTEREH Wﬂgf“f}‘]{éT ERHT.

FEGII i, FIE FREREO LR 1 icHs 0 Lfﬁfﬁ‘lﬂﬁﬁﬁ%ﬂ

DOELFRNOMEA TR, TOBENEITTREZ R

SEE T TR X )mﬁﬂf.:n‘. WA OGN VE
T &R % U4 BOE ) (T RY)
1 2 3 4




74 (138)

SEGITL A (U9 % B ) (T 254)
1 2 3 4

P S B ER A ) (0 59)
1 2 3 4

JEGII O R K I &

2 SIS O LR 2 123\ TEIVE 2 b iSRRI I

NET &8 T, S OICAIPERKEZBD .

SEGITV O35 i3 HE e TR 7 1 25 6 [ o
B m LA bhalc FHETRL, LEs CIxmmsng
WK EORE K EM 2B DI.

SEIV IZHIE T RO LR 11035 0 CRERAIE FI
REICGEA L TV, SbIEANERTFRHERTS,
HEHBO 3, 4B TAMARETHRERD, Vil
@3,4&%&#5&3%%@*@@&%&%tbt%

LS.

WEXTHINEEREOHERMROFRIZOVT

HAsEass 14 4% 2 &

EFIIV IR K IR & £k O 94 PHZE 4 (T173Y)

FEWIV B AN O W & 1 D IR BZE I (TLAY)
1 2 3 4

FEAI VLTI TR D LG 112 B THREE AN

HEEERICHEA L TWS. ZOHRTEALE iR & IS TREE R
L, U2 DI BT &R0 IRENRA 2D
Te.

PLERIZSR LTz 6 o fiE fhiid vy 70 b BiE A S
—REE TR LTHICRLICTBERL, —o0liE
ET2530ThHY, (RICIBLEDD.

FEGIVITIXHIED TR L Stz Uik 1 i\ TER A
BFEEFHEEMAIICEALTWS. FEAEZED
BIET L, U#ME 218\ TEINE D b OERH O
NET 238D, SOICEAERFEE LR LBRICE
2OETFTHELERL, VESESICBWTHINE S biER



M 44 £ 4 4 1 H N

KEWIVI IR 6 & £k 5w R IR B (T 5
1 2 3 4

B Rz

(139) 75

OV ELUEL)ERAOBEBEAET RHE
& Bz 2 B R IR A PH 2E p

1 2 3 4 5

FEGIVI LA 00 X 0 s8R o I RE P T R [F]
(Im#)

3 4

& 12 % IR B 1
1 2

DIGENET 28wz, &L LT2EOLEET S
#ﬁ CHEAR A RICIIR E ED 5.
FEGIVII TR AEPRBEE 27 DO L#ERIC
NT%WE%,EWk%%%K%L,7z:py&5%
HEAEDKT LR —FOIE LY, SORFEEAL
BERAL, EZoTRETRT &SI FOIE X )%
FIOMEIENIET 28w 7. EAEXROICEGEEETLE
L, }®ﬁ@& CTREE R REE A 2 R IVEL & E
5.
HEFIX TIREAEZEB 2R LARbMRAIc LR L,

SE AT AR

B ] (V 3)

1 2 3. 4

Z OB EO UEME 2 TIEER AN RIS ICEA LT
5. EHIRFEANEZRERSEICGELTCIDEEHEFT 5.
ﬁ%xrigArm~ﬁm T%*TL,_@&%@
LR 12T ﬁ@hk%ﬁﬂ%w . FEAERFE
UL%%%L &Vébrumﬁ&%ﬁ#é.Vﬁ
@Twwg@mﬁ&w



76 (140)

R T EIE SR

FEFIX IR E & £ 5 A PRZE B (V 51)

1 2

3 4

L0 2 51z 3 & U 7= 55T dhisn
/)(O[I ” L fj:./\:
bflm!}rm&-ﬁrs‘%}.
B

%ie,

Iz

T MG B BT VI EED D

T UG BTN 2 5 AL D 3
ELTH%B.
TGRS X

JPEBRILFIC B W T IR b £ <,

WEITHY, EHizL m\f TN T

W BT B3 S FEAED G T 200 mmgH

g M)]II“

, RIS

Z DG R &

TEAEDFR D & S E L,

Gl

pPalfLE S

e
—1E

IVHRILESD

DL & HEdy

L?—}‘d(/) TELARIZH
Wiz 6 FEHOM G L TixBkiIcEER T 5.
3. WAIIEBGESIZ DL TORE

[EORGUEERES

DSFFR2DZ

D Rl R R O BRI T 2388 2 i {f

RNT THEL

SO B &
%

i

VEL, VIEIL ANz, 28, MROREFIZH S0
D7
2 N EE A EOE 7 o dl G th B o 43 R
- il 0l
L2 it 3l = ¢’>‘ oy M
I oD mIv v vl
Tlﬂlﬂ-”” Iujf Jﬁ?&ﬁ'l@ﬂ;ﬂum‘ﬁ, R O il 2l 2
R B T P AE BoE 2238 120 6/ 5
EATINE X D ERA u@m;g,&p\h% e

T & S J‘ZHHJ ) 91"*@@

Zhx it

2447 923 6 5

80 23 11

114

DOHIBEMBOZEREIIO

HAERRE 14 % 2 &

EAIVE X Y R O RIENVE TR & S 3 S i

JEBLE23GNC B W TR, TAERKEPS 25D, RWT
VR, TRILASN-. VAR X OVIEOEMIZA S
inot. 5B, MBIOREFIIELAINE LV EEHIoNE

HEPNTE T RER & B3 2 W QB BGE 5 0 22 12780 1
G TH D . Fiz, WNIREBGEEFIL1147 Th80HIL
BEMEME 2R TR AR X OIMRICE L, 113
VE B &+ VIS X OV J%L Wiz,

T I B 151 o 15 AR 8 W TRERZ R BEREINTE

TERD DR ERRNREITEIDTLL TH 5.

F 3 I BOE () o 05 i 3510
FlO LT T & 380 % e o L [

A 0 M
i bRt
2215
1%
!
3814
e /\L
m#
20151
v /\\.\L
s /‘l 6 14
V
= 5 1l
g | f

BIENTET 2380 05400 o
L TR A O 18 I Py
Bl © ®Hm2H o

T 00 [ I 2 s R A o

TEATIRAE X0 IRg J‘:J(
I
0

b

T 2R 50,

I L D RIS ESE R ORI T %580 2 1)
91451 o> T BYIVEYL V T (64441)) T3 Btk THEAER—E
EddWEEETEICEL THRICTFRZRZLIZLDTHS

%ﬁ@ﬁﬁW%F%hwu.IMh;JWMOWMm
WE B OEANER—EIED D W iddier 1 & el
FEATINE X

I D IRHTERFOIEIENTE T 2580 7z, X ik
ERIONEIENVE TR 2 B 2 5EH 23 )<k, T4

(TG AR OTE DS —TE E ZfERF L TV DIRRIC
HEAIOMEIENE T 2@z, TR 9 Fip 1 Y
BB O AL 57 Loo b 5 R R 2 iz LTl
UL D, 3 PIEHEE RO AES—EE £ T LA
C—HOIEL Y, SLIEAER—EEE TELIZE
THELELD THOMGOIMEL Y, & LT 5 fliiE
B O AL — R D B T & 7R LoD b 2 T I

(24



MBfn 44 £ 4 4 1 H i

1w BRI & A O SRR YT &R
HEFIOLG]IC 3513 2 T2 IE & ¥ T il 38 IR 1) &@I%ﬁ
ie3

R ]

2'30"
°
Y
.
24
o 00 0
°
. ®
.
e o0 e
1730 "
e e o e
® °
° ° ° e o
® °
o0 ° ° °
1’
@ o %00 000 0 @
oo »
c00 oo © e e ©
® e -
© ® 000 000 0 o
30”—..
oo e o
ee
eeo o0
o0 o0
e e
o FAIE

T T T T T
40 60 80 100 120 140 160 180 mmHg

X 2 ZEHIPELD ia’ﬁW)ﬂf s PN VT IR ] &
BT+ B IEM23FC T BT LIS T R
& o B R

KR

T
il

30 —

' FHIE

T T T T T T T =]/ =n
40 60 80 100 120 140 160 180 mmHg

ZHEiZL
Rz,

THHEIE X Y, EhEhEEROEENET
A 9 Bl HE G fh# o —> H O IO TR

H 2z (141) 77

FIZ—FOIFE LY, SHIcZ oA TRt
DYNE X 0 EERIOMIENIET 23807z, IVEL3 filixiy
J%ﬁmﬁliﬁaﬁﬁ:%LT%T%L&EMT#%
eI X 0 RO NEIENTE T 2%

m?J{EIJUHa BOE O R R kﬁ O
TERD 5%%&@%%_owfﬂﬂlkiul2®_
&< Cb.

W RIE R S RO MEIENTE T 2380 2 M AP E BE
BUOLBIIZ B U T IER 0 KRER S 13 442 100 mmHg
AR T Y BOERER S 1 SUANOFTZaMLTE Y, %
To AR ARIE X 0 SEEEAS I O E B BE A b
Bl roTnaEHmBA T /4?4'151 I ERRIO
REREPNTET R 2 242 3 2 W YR BiGE #1235 T b
BRI BRI O BEIETE T 238 béﬁﬁ ZH bRk
[RIRRIZ DS 35 O E B X BOE R b & < 72 2 @ s 2
Bz, 7B, FEBROE SIELINE X VEEAOME
FRNTE T 2380 2 BZE 2 7n 3708, 2 OB &Y
L ORI —EOBE R e oiz.

4. FAIDREBEMICDOVNTCDRE

FREBGEFIC A D SRR 4 DT LT
BH5.

4 R OUSEAT B 1 o f5 5l oo 43 4
by g0 o s
Vo A R | 74
I 11 v ‘ v \ it }
Rk W | 2 | 2| 2| 4|10
Pebiv AW B W 5, | 2] 1] 2|10
| |
90 B AW 1 3 3| 3| 4|14
10| 0| 7| 6|10
’J\ nl LT i (B = e 34
111 ‘ 7i 16
T
TI@M\IT*“ H L 5|
Mﬂ e 405/ 0/ 1] 2/0
e P N — N 12
25 il 9 1| 2
J ST BB FISARI T T RVIRLASR L £ <, VALV

BINRZ IR TWS. TR Lfickbhre. 2,
YA BZEHIAT & BHEHE T IR & ORI IZEE 230 e s
Sfz. 34 FIFELILER FEED K T EB X TR E
L, 1603 EHEDEH N VEB I UOVIEIZFZLTWS Z
IS R F] 114 #8012 T T ITHEYZJ& L Tus
el LIt _THEE NS, EIEEAKEEZ LA
HEREBGEFIL2E T 9 T EEEN K T R IR E
L, o 3fIIVEIVEITH Y, VIENE Z5H Z2ho
7t

HRBFEBIR AN A 5 2 RS IARIC B W THEEHO



78 (142)

MERXTEIRE

# 5 RMWIEBHBHOMEHMBIIBT 3ER
FOMENET 280 5B oK

o o N KR £ 5 )Y
e T R
1 {4 4 15
1 : s
10451 5 fi)
W ==y || =

7

151
v /j~__1
ap, <o
v o ‘ A/ \
0%
Vi [ l

O EWA|DIIENE T % ils> BHFE

FERENTE T 2380 2R R IR R DT &L
Thd.

Tabb, [ETRIFEEAEOA S FEAE
—TEIE & MR LT RIS R O IEIENTE T 2380
7. MIE X OIVECIZIRERIKIE O f 8 5 3HEA
ER—EED D WIRREELS TR LIZ U TRICER
FIDIEHENTET 2l 7. VEITIRIPEKEZ & b7
5 RSP EOEE] (2 41) 38 X ORI IAZE D AU
SEAL (2 490) EENE DS i I & R L T B I A
DIFIERNTET 238w 72, RS X UIRHE D
Fragpsg som ] (4 40) 1 AEDS ER P Ic— TR 2R
Ltﬁmﬁ CHIOMEIENTE T 2580 7. VI Cldigm)E
FHERF L TW BRI RIORISNIE T 2380 7.

Py BioEF o 15 fiER T YIE & R o NS
S i B IR & O BALRITINE A E & 2 7 WIEI344

CBWTRER3 DI & &fRMicafil, FHE LBE
'w%k@*mGQEHWwa#Ot.itw%mm@é
LAy fEAN2FI B W T L4 DTk —EDMHNE
B e ihoie.

7P, WHSPEBGEGIcE VT, EEENEL 2D

onkMﬂﬂﬁﬁﬁ<ﬂJMMmﬁ%ntm Jrugp
gﬁLWu%WTM,$ﬂﬁ#ﬁ<&%ﬁﬁ%ﬁ®ﬁ“
SEFRE N ERFER SRS,

5. MAITPERAEFICDOLNT DR
THIIVE BRI A bR AR 6 DT LT
H5.

YREEANES X UERAIOIRENERA L L b 5 IiE

EREOWEHEBROBTRICO VT

AARIE&EE 14 % 2 5
H 3 FAUSRE BGEFI34HIC BT 5 EHE L&
FAOERANTE TRERMN L oR&R
%j—_ifﬂluffxﬁ
92~ ° e ° e oo
1'80"F e e ° ) °
1' ° ee o oo
30 [ e L] ° e oo
Lo TR

I |
40 60 80 100 120 140 160 180 200 mmHg

4 FRAF K E 2 fF O R IR A BOE (1126 12
B 5 EIE L ERA OEENTE T IR &

2RE3EEA
HE g
2' T L] L] L] L[]
1'30"F ° ° e
L]
1
L]
30" e °
L ]
L CPIE

40 60 80 100 120 140 160 180 200 mmHg

B Z R oA THA VB L OVIREIZR L. IV
WANER X OTEHEAIORENRA L L1 72 5 K5 O
FIORE BT H I LIVELBIB L TV D T E RS
NAZLEFERTREZLTHS. Thbb, [EENH
RIBRE AR Z & 4 72 5 FAZER) 1 flic, TAN R oneE
WAEE & b7 5 PAEE L4, B rhic R (U RaE Rk E
@ﬁ%%%tbt%ﬂﬁSﬁ FRYRE KRR & b 72
5 BASER 1 4, ARG % &b 74 D BAZERI 3 B, FI8 flic
Hbhic. WMHWWWE«KEEE%ﬁvmfwlm
ZA BT VENZFQIIRE KNS & b 7e 5 PAZER] 3
B, FUEEKIES X UIRE G E & b Aeb s WIHZER 13



W44 £ 4 A1 H N

1‘&“6 l’m‘ﬂﬁﬂgﬂ ¥ PHZE ) o B Tl R 0 53 357

| #f 5 i B

LB R m%%gmﬁ—@ = B lw
1nmy v

NEBPB% j\‘.h7”

;ﬂg e ] izﬁeils

SOF A OBRTE ey i ][!\ﬁwhs

% fb 72 T IR e

4 P E sopi B w%rv;\; b ks

w wwxm | || |16 7

mrmwxm | | | }210}12
00()01373

AE ‘77—-7—7 86
0 |0 86

WOE |2 3

Fr BB A % b [ — T
0 3]

5 I/E %k stﬁ@,giﬂijgLﬂ”‘gi
wxw | ||| |]]o
mEw | |1 ]| |1

Ko Ao | R ,ngil‘fgf

mepomEmE | koW | |1 || 1

3 | .l e
v wxw | (1| ]]]1
m@wamm@#w) N rarEr

o 1

- ey

Wz o TSR E 4m | |3 | | |1 4

1180132
A B | 15
\ 9 |1 5

B, FH16flicA bz, 7ok, TEITRE R AR p i
BNTRVERALN AW ERER SRS, VIEITWN
DR BAZE86 I 73M], PN ETEANE 2 & b 7 5 PAZE
B0, IREGEZ &b 7 5 PAZER 141, F75Hicabh
yeall

6. HEREMEIRERAZEBIC DL\ TOHRE

WEXTFEIVEERE © ARSI 9] 150
mmHg L -3 % Widfas/E 200 mmHg 122 L, ZOFE
EHERET B REFIT R U CRIZRARENTA] (T A3y
20 mg) DOFARNBEG-Z ITOTEHERT DO T L TH
5.

SIEFHMFNIT I N T, BRI O B AS i 2
R DEGIS6HIP 8 iR 5 HRIEAEDIKT &dkiz v
Bz THEITVE X 0 EEAIOIRIENIE T 2389, etk
INERZETH o L& b, #HEHEAL ’Z{KEJ&
B IR WIEFI28 B 544 0 VHMEIC B W T IR RO E
JENVET 2580 TEREMIVEE TS 2 TREMR B 2 5

" 2z (143) 79
7T TEIVELVRER OB HRBRO 72 230
&% ;é%@

%EE‘HIJ@EKKH /N ¥ 5080 0 AE 2% 150mm
200mmHg aﬂ*‘fﬂi 3(7{&!] Hg Ul #2553+ ﬁB; 13{9!]

#hE#%, 117\}%25»’“’@‘;7\1— BB 1% AT &%»”p“&)x&
EDETF &3k A AZET L%%®ﬁ$c£M DAL &R

I R BB 1 {5 %era BH| 72 B AR i
PR ‘%éz's“éﬁf
8 1 2814 | 9 i 4 1)

K8 TRaAaRNVEEEZTEAEOERT 27
G HBIC BT 2 EEROMBERNET 238
% Wi D #E [

TRIY
00 5 ] B 4
HROBENET .
9 B IEH

6 15

' o o
EAEPEL N EY
Fl O BERENE T i
xR 2EH =y
© o

2 5

PO IRE (R BE 1 SE R I RENE T 2 380 e
FEAINE £ 0 R & R ,’Cf.i'%; |DBEFENET
RO BN HL1A

5 2 il

00

hs.

FRREVEDNE BAZE & 2 2 LRI OB Ri# IR 8
LT, FroNRMMBEAMIORENS.

il A AR R 45 5l & T D 2 s 51 o0 i e
WIET 238D T2 fEf] 6 Bk,  Fe@lEAES 200 mmHg
5 SRR o ViR TR IR TR RZE 2 1, TR ]
DVERREAEABITH Y, W LS HEAEDK
T L EER DO MIRNIET 28w 7. BB ENT
Fle Gz X v, G0V XY SRR O IEN T TR 2
FUTT DR 2 fih, 1 HIREFIVINC R S, ftho 1 F0%
BERTO VMG CHEAISRE A 2R L7220, #&E5
BEAENEEEEHE LTV BRI —FHDIIE X Y,
FRTHEZE L TRICMHE O X 0 &R0 EENTE
TERDI.

—77, BHATEAERG AR I E L A W E
131k 5RO LRERIC B W T Tic i Ao Mk Pk
TEZRDTNWEIHDTHY, LG TIXREIZRARRRERT



80 (144)

KO T H b hos, 9B TREAEDKT

BHR LN
BA4E E

F PE TE R O LRI O IR R - D SR ARk &
LTAARD LD L LTELFIFIEhTWS. fEROT
BYVETER 4 L TEEAIEAROBARLIIT L B
/3, HAHWIDBREAEC X 2 EEROIRENEA,
BE, TEIEMHSOL S RERE L LRI T ERD
5. HORICED, ThboFEEOTH L HIcEko+E
PR AT KBRS T w¢aw¢mu#§%b#@L
kIS, Ao AR S fhR X 0 = IS o e
REEZ DRI IZ3EE A & LT, e L%,i,
GREPNIT Z R ICE T 54 O FENEREmEI NS
ZES K. FLTHETFDH TWBENEIZL 52 FE
ypEEE Rl oA SR X D ESick~ 3
OFEZFTHENRS. Thbb, —EEOTFTTEATS
Fke LTHAY BLUOEHED &, &K EFEIMNICHE
AT HEBEICHEARCKELREHE LT EEXTF
JBoOPD VICEEEHWTIEEAL, =2 —1OD
Wb E L BE, BEEAO EAELZ KEEICELR
L, ThEiliit T2 EEERE L. LrLiadb, Z
OFFETIHED LR & i L -8 RNIC SRR HA
L, ¥£7z, TEHIVENEOLET) L i BATRERH o Jp%E
R T 2w ICIEER T RD S 2 LN TH
5.

A, TR, EES SR O SEEAEEER
L7z Thbb, EEAZ 1Iml FoR0%EEAL, BF
DYEN =2 —VIC—IMEBAHE LA E 77 2B %

EHEL, Z0FTAFOWREO BIEE ) EAEZGE
L, BATHE < FETHD. cOFELBVTY

BARLE I o0 IRE NEE SRR 3 LT 5 o i A il
IR AHIRRRR T 5 L 13E .
T, B3 okEE LTHEMSE, #EY, £AICL
D B%E SN G IVEEREC D 5. AP
+ B i E I E B KW 2RIV BB AL &
LTIEL ¥ LTz Rubin test 3% < ORIMER B X
I SRR ARG TR IR R DA — B & B B 05, %
OFE CO: DT EACHT 2 EMD M H 5 it
MRV E L ORBICIYVRDZZLOZFEAL, CO2D)
b iz ARz LT Bl bk Ex s AR
HOKEHEA LT oBimtE 2 e T 2B L LTER
s THS. FlREFFETRERDOLH TH
5,
u}nit’uﬂ‘n‘ET a1 4 3 ml o—iERE
REETH DI IcREERORIIER &

WEXTEIRFEREOHEMROERIZOVT

ARIESE 14 % 2 5

LTOREIRIIFTH Y, PEFlics W TERAIB ROIE
TEFIMEIR 2 2 B 1B E 220,

2. fEHSKIT 1S 2.5cm O—EHET L SHh
B FEIENEARIES N TE, #5TF
BIVEREREO SO LIS EALOBLEBE L 2R 5
VIR 21T 5 O TEEROBERE X VAT 2 2H 0%
D PHIETE 5.

3. WAJED 200 mmHg 12 3T % & RENEE R~ 7
Fy PAA v FITE D HEIMCEIEL, TEIVE & g
CHET 5 2 & 2300 Tl TERA AT EINE
BITZ 5.

4. FEEFNEARER—ED D ICIVENFRE S —E
Kﬁthé@f&kFﬁ%%mmxktWﬁlﬁ&@ﬁ
ARG R E T 5. ZoZ tidAkkEEFL L CO: &
—EHE T EIMFICEAT S Rubin test 234 FHi
L7-@ L BRI R T2 o G iR £ Y 25 I INE
OBOAMEZ MBS Z LN TES. Thbb, EEAMNELGR
PR ST L LR CIMEN RIS LIET 5%
BiE, WEEEFIho sHrREA SIS EHxbh
%. Poiseuille oEMIz X

n(P1—P2)rt

L 81y

AL, r: DEEEREE 1 IiFoRSs V: BEAEE
n: FEEE Pi—Pa: HiElINBEAIE

()XY

R ) (2)

)R ph, VEAREI—ETHDHDT
P—Pe=K T (K: 40
Tihbb,
PPy oo,,er/ .......................... (3)
L.
ZZIZENE (P1—P2) g oE S 1 B LUOBEEH
OFEEEC A L, RO 4 I KHFIT B Ldb

0%, WEMBROBEAEL Y IMFEREZRD ST (1)
H&D
L /8T
r= ‘/n o (4)
()AL W IFER 2 PEHENS. &, IEFORE

E#10em H{UEL, WHENTEIME SRR S Ol
KEDEABETHH80%T XL a A b ONCAE
HAKIZOWT (4)R X Y EAE L IIEEE & OR%
EHRLHEMSBIVHE DT LIRS,

—F, AH, TEIVEEEEY MaBEshT E
25, AT B RERANIC 0 T L T U ORI



IAfn 44 £ 4 1 1 H i

5 FEAEE, MiTEAEROCEROMAILA
% (80% 7 XA 1Aq)

= mmHg

B> Ul O Y00
T T & I

——— VOLUME IN ce/MIN.
w
[
|

1

0.1 0.2 0.3 04 0506070809

—— TUBE DIA. IN m.m.

6 AR, HEEAERCEEOMILME

7 (ZEH k)

9 s
. 8fF
B 7
= 6
¥ Bh
2 4r
2 S
=
S
= 2r
}

0.1 0.2 0.3 0.4 0.50.60.70.80.9

—— TUBE DIA. IN m.m.

%9 éﬁiﬁiiﬁfﬂ]whl“ 37°C)

76% Y ou G g 7.3 CPS

l
80% TyEFarvAg ! 10.1 CPS
70% Z2YFIFI TV 18.0 CPS
40% T N3 F — n 450.0 CPS
i:’éé’i rﬂ—b<’i’l WL L,” i)wﬁ)%k‘kjb7 :F‘E‘gﬂf:é:

i rf R & AN R X O ks
#H, BdWiZzhbo hfo g  LodEERSRH
D ; %ndwwﬁwﬁmﬁ% CHE ShTwn 01
. EHOW, GO IR 9 WOR TSRS L oER
f ik A E VBB EA AR 2 F W COpE g T
HHRI—HBFITHEAL, BOBOOHE & kit
Lic
R 712k % LREEDZEIT &, 720 THAHI#R O AR A ZE
bl, ABEAEKIZHELTIO%T v F7 5 74 eSS

AR Z

(145) 81

[} 7 JREBAZERIC
B

W0 % 45 H i B A o 5 i

%707 774>

WH= P LT 74

0%EN3 F—n
200mmHg

0

FIZET 3 E TOREBEE L, 40%E/L T F—ILTlX
AHAHOKOR 25O 285 5. E7-fEOHN &
I AT M S i A A B S, DL
FobhXy. Eﬁfuk(ﬁ PRSI S5 ChgE S h
T BBUE, RO MM RIS IV g ik
ZIRETH S &%x%h?’ ARz B TRk
VSRS R ORE L 2, AR RTINS K S
IHriEe e o BREPEEIE O MERE ) 5 2 T, KIS0
%T VXA LA ®EFEH LK.

B I S R O I B W T L4 6 72
WLI0EID/NEWIETIE 152w L 24812 TR0 KEn
WD bhic. BEE O/ S WIENZ E OB
Rubin test DL A5 5 KB E FPlL Tnw5
2%, BEOKRE VKBGO H
ENALDOTHY, Rubin test OPHE) & 1E—F L 7w,
Rubin test {24 65 EEID KIKIZ >WT RS Eib &
TN iR o (3) 30X » Hhidt o ENC
BEROILE ¢ 3 KRELFEL, ZONBOL SN
HE LRI X o T EB LT b TH Y, L
A LIEOBENT X Y ZF 0RO X o Tl TE(k
KELLOTHD LB, WA TIRBNTHIK
RIS 52 L XD, JEENELT UL IVEED) L 3
Lipnwek#Ez, FSLEICE DT AOKHEREI T, £
O L D IER D S O H A O IEHEPN B AR % T RE
L, YPENIEARER X OCIMEROE S, FWhHORIES
2 X VIRIEDOEENENT S /ﬁmflxv‘é. PA L3 08
DORKREIFE IRk D 5L O THHH, e FEicEz DN
EROBLOBRDHBW. Tihbb, MREINFRIL
LB &R 323, FEBD h—X ADEBLEETE
BNk RRITWS. T, FEOHZ IERREIC I
3, A EOL LA SRR VIR o 5 il X O T
o 4 ] 25 < 105 Flz > W THEG e & L #ET AL Z2 %t
BT 5 L FEENCEHBL>2H S & SICEAFEIX R

DB EEH B, RNTEERPFE[D D NE—FHOFE



82 (146)

Qﬂ%ﬁi]’k R A @ L THNENICIEAT B L AR
ETFICGELEBICTRLIILDS. Thbb, m?
%Wﬂm%deL RHIARIZ 20 & 4 5 WIHERD &[RRI

BLHIANTm U T & Tl LINENICHEA T % & EiT
oo B t@ LEZBND. FIEO KRNI TEINEAME
R 0 BHRIRIER X O oo IVETEE, FEI
""" NS O RLEE, TEFO b —X 2, H5HWIEAY
B OFEEE T X 0 B A T, FIE R R o AR Sl
@W@L_ﬂhmﬁ&#%“?ém RAanhtEZ
. T habb, SRV EWEEIZ L DV ira LoD

r%fmﬁ IR OIS T 28D BIEHI % 2
LT IS AR O BrEIE 2N B o iR 0 —-
ThHBLEZBNDWW. 7z, EFIV ﬁbh7’*
CPPEREARIE R &b 7 5 T GUIRE BRZE (] o 3 bR I
WT LB ERT 2 & XD RN AR wﬁtfﬁblﬁ@w

i L A P BE O IR L B OO —2ThH D &
v%&hﬂﬁ.

mEmMIﬂHMEﬁiwﬁwEﬁﬁﬁ%I#:ki

T DI AR RO O AR AMIE  FRAYED o HBhrE
&T?_ LA ERRIPERICIVE R BB T 5 L BB
N5, £V BT 28R OIERNE T ik
BIEEICERY AT ALOND 5 2 LiZELIVEOME
ISR O BEENE, £ OB OINEER, H5WiEais
MoOREGEOERICL D LELZLNS.

REE g DR 2R IERID 9 B, WIEBR AT
T LRI TERAI ORISR T & 70 IER T
X, FEIVENOFWOREIEN~DOHEER, 5 Wit
B IE AIERI R X Ot IBALo G R 0 S BER O {R T
Iz X A UNEEZROILKIC & D IERRINAE S CIFEN &
WLEDLHierokicd tfllcahsd. £@EDE
F i ERE A ST IR VR 2 i U OIS NICE T
F % O & 7D T T T E INE SIS O B MK
<, BRI & 5 WISy DIEFLS K E W is iz
(DT L EEFEFRTOTRAVW» LHEISN S
H5 R IR 22 A IV 2 B W OERRIOIEENTE T

B0 RERD DEF OB H S, EEAIBTELE
INFeiite— 7 UV RES & i L, SRR AT~
LHEAT DI E MRS — D ILOTREERL, &5
G RO A& B CHERRI DM o JRAE VR W
BL, IMEFERREAICEAT SR oL TR
T Tiebbh, EEANEAIVE MR & i T 5 5
TR E RS 2 L 3EATEIME SRS & OWRE
DR D D WITINEIER, IVENS s oERICK
HT5L#ELD.

SR IVENT T IVE AR R O EE D 5 W IR 7R

%W%m%ﬂi&%%®t/LMF#%MMﬂgg

MERTHERFERLZOMTIHBROBRICS>VT

ARIEEE 14 % 2 5

R, FOREEOMIED D VITERAEAECE S
S OBERIT X D ERAIIMENICHA T 2BICEA
IEEHBOTHEET LB O 5.

5 s V R B 0 I TRV & il L IR T
HEAERD S & XICHEDO—BEDOTHEZLEL, £0%
TEAERE S 2 g £ 200 mmHg (C#EL, ThEik
T 210 Th 08— ERR0ET i, How
Motk & NSRRI MERD LT L XD,
Z O A SREF IV SRR X QWG R =  BH D
ZenEEbhs.

5 AR VIR 253 b 3 B 7 LRI TR o
R HAEH) 5 BT INE A d 5 W it ftho B AL o BRAE D 72
DICIVFTEREDH C, EEAINRZ OO 2 @B T 5720
121X 200 mmHg VA EOEAFEZ ETEZ0T HHH L#E
z b,

AR BOE34IZ oW TRl R & VERET R & &
mfﬂd,TMUEﬁLﬁkh%‘ﬁ’ﬁﬁwgﬁH%
FlE T DB AR IE D TR 5L L, HIE R
%wﬁlFJJ%ﬂ%m®%&%ﬁmm TECH B L R
DERICEL LEXLNLD.

T S PZEB6 iz D W TG TR & VAT L & &5t
mfhi,W@WENE%%EHMMWW@AEE?7

Xt L, Fld 5 Iimmifo IR AL IR WE%M
%@%ﬁf&éb%@& TRVIE L VRIRA LR Z
TSRS IR R 2l LIRENICHEEAT 5 T &,
T b bHEPIFE RIS L VRS EL O
THHZLEFBTELDOLELLNS. LVHEFTRICT
i I BRI b 3 5 FUNE IR IE 3 X ORAE 4G 2380
BREAF T VEIVIBIDI MO B E DR TR, T, IV
WERET LA, THIEERNIEKE 2 INERAKED S
WIIRAEICHEEAT A Z LI X WV FEIIMENED LA %
EhERNWHEELD.

bz 2 & SR ER TS INFERE /G ih
ARG 2 2T, HEREHS i & 2 0FGHE

12 W TIEHR (120 mmHgPAF) , B/ER (13072 L170
mmHg) 5 X OfA%ER (180 mmHg 72 v L 200 mmHg) @

A LI, Z o BRE IS i EEED
7>LJ: DA SNIZLDOTH Y, WEERE VG EHT
LT 5 2 Tl EL AL, SHLICERAD S
VIRTEEATRIE OREE R S L F—IVEF T b 2 O AER
T 320, oz LiFENcE L (3)R

P1—Pz oo "174]’

LY, HEmEOEATE P1—P:) XFEAE O 4
’%ﬁ?émﬁﬁ—ﬁ%’ﬂ?é%ﬁﬁwmim%ﬁ5
VIO AT E AW B OREDZEIC X > THEE



fifn 44 £ 4 A 1 H Jn

F10 G T I E R oG iR O 25 ]

T Iw 1 %
v v m W

BAETS. Thbb, MiGihiE RICEEEO MM TH
ELSHETAZ L 3FRELETS. EHIFPEICEY
THEG MR OB & BT Lo R E W THizic K100
TE{ELE.

FThebb, Gl I MREAER—EEE TR
AL THRIZZO—EEZHERF LEHEAGIREET 5D
DTH Y, HERHRIENIEAEANER—EL £ TR
LTHICHRAICTFRERL, —DIUEETEL0TH
D, #EHRIATEMNIROZT L 120 0EE L
BICE2OFANED FRHERT 20 #ikxic THREZTR
L, &KL LT2o00LEETELOTHY, HEHER
IVELZ 401 AT 200 mmHg 23 frE EicE Lz, 1R
RIZTHRETRTLOTHY, HEHRVEIXEI IO
T =2 ERELBICE2OEAELRFRAT,
Fm/E 200mmHg £ TELTIDESE #HT5 L0 T
Y, WG VI I AE AN s E 200 mmHg
EFTHEL, TOEZHERTZILOTHS.

PR EGEM: LT L oic oW T, R2BIUFE
4 X0, G ERIR T I ISRE L V VIBLEE & o HhER I (]
YR BOESITI% 80 : 11 T EHIED R\ T TINTEEL S
<, FBVEBGEF TIX1L : 16 TEEEO R WV VITIEE
BEL B2 TWD. ZOZERKRICTRTERICEL &&
2bNB. FTabb, FASFEBBFICH SN S AR
BRI BT BMLrDRERRERTH Y, RERE
IR BR300 7o s D IR b 2 DIRZE DB L 215
Tole DI BIF R BOEMES R Tnivw. £ AR %
[RI—3E TR YW 12 IR AT B 35l HAAZRE T o> JAE PN
R YN BRG] T 1 WAPVE BRSO 2 5 Th
D, WKMo EE X ) EAER A RISVE BE G
PEEETTLOLELS.

DR f e v U TRV A T o 38 B PRI 2 & D BB
FA%EMSIES Z L 1% Rubin # XU HE L DFEFORD S
BT 5. IVERHOESEREIIRES X CRIZZEMRIZ
I VEBHFHShTHEZ L XY, &5 EAisInIn

B " 2

(147) 83

ERECBETEEBCOVWTHEEZTIRE L ORELD
50329 ZEEBEINAFLL L TWhAn. Zhix
FBR R OREE, MEAM, B oRESIGERT S0
EEZD.

7' Z a3 (Hyostin-N-buthylbromide) X EllzgfH
TREI 2 MW L3, NFFORBEEFWICEMT 5 b
T3, RIBOIREETE IVE BRI fistice3
LHFEFRIT36.5% TH v, IVEEINCHT DT
W, P2 L FEHARIVEOBERENKT 258D T 5.
JNEBR I LTI EEER29.5%, FEMIC L hIF20% T
D, FHNHDHLIFEZ RN EBRITNER, BEW,

Kronig®® i3 -T-& IFEFIEEUIEATIN 12 7 A 23 e
Bz Xk VRS e INE Rtz L

L7, Lal, FORRIHENMERIC X 5 ERET
W, F RN Lo TIMEOIERUIEDT AR, £
OBIEMT RS TSNS O THEED IFE I obiE o B
&+ omRMEHEEREEHIFTE RV ERITY
Boes

7a—Fawd o OKMERIZ AR BN H D
D%, AR I 2SR A (LI B AR 2 IS v
b Twa. JNE G E IR I it
LTZr—b7uwd 00 WERIT2.7%T Hd LR
N, RRME20% TH S R TNS. F0i X 3 FIH
JVEDERIIBWT L 2 v =7 < U U IR
DEEFWIET S LT B, FHH O HEMER
& ONZ AR AR ST 75 o0 UIVER B RE 12 M3 3 R & BRUR
Mlclest A & LT, IREBmME 2T SIERCH LT
b0 FHlo #ehb b RiciliER T EIMEEAREE 1T
v, FOREMBOELI VR LIcH, 7 A2a vk
I v ==Y NIV OREREE LD S H
& RH L.

Thbb, K8k T 2 v HliEhEicE x bR
TV, (KEM XI844 (77.8%), EiEHITIX14
FIFP114] (78.6%) I2 F N ZliKIED TRex 7. X9
X7 m—nTaw Y UG RIC X DB TH Y,
IR i1 1341 (72.2%) , ERIRIH T3 224 10451
(44.5%) Iz FZ N ZNEKEDOTHEE Zlc. Th b OFER
% LICARPIEIC B W TRIRBIHEERTA (T A=
20mg) OFEIT X D EEMIMEFZED RBEEITo7.
B G OHE F A VIR T LRI TIREIE LR 2T 5
SEFI36HH 8 Iz 38T 7 R =8 BRI INE O BOE
PR RRD, BEMIVERHEORENE L0, AL
i o0 BAZEER AL 13 UIAF RIS 2 IR & PR £ CHEAI D
EAERICLOBRBHIFSHlicHirbhic. 2oz & XD
FEAEIEPAZE IR IS ISR O S B HEE 0 7230 D A
LIIRE Y, (oA SVE R b Y &7 L TREE



84 (148)

MY RNFEINEE

M8 TAaza izl s THINEEAEDENL

T T

/
{10 4 14
T i 01 3 11

Rl | i
10~ 30mmHg T [ 8 6
40~50mmHg T B 5 4
50 mmHg 1L [ TP 1 1
M9 se—nre-YrBEICXsTEiw

K IE O AL

Evs T
=
Wi | 5 //// 13
s 12 10
WG | i

10~30mnHg T 14 8 7
40~50mmHg F % 3 1
50mmHg L) E T % 2 2

BAZEDOKRRE 25 2 LAHEIIESh 5.

Pk, FHEIEEOBRC X 5WER T HIVE SR
DOHFE R OWIEE X O F ORI >N TELEE ML -
BT, AR ECIMF OBl 4 5F, Z ORRERTIR
%D HBREMD 2 LN TEBERICE W TINTBLE
WA L LCiEskThbh T afhoFikic b L THh iz
MELETHD L OMEREIICE >, Fi-, HiG M
DFEFEH IR L TG AR OB Lo x il e,

BOE K G

FHIERD, EAD OB X BRI
ﬁﬂ%%ﬁ“!“&mmrmﬂEVFEW%ﬁw&%ﬁV\
TG HR & T IR o VRRET L & e R LTl h
ﬁ&GﬂuﬁﬁL,%ﬂ%ﬁ%%mﬁﬁtowf%ﬁé
Iz iz.

1. ik 261 440 JVEBGHmME 5= = IR v
BEOUVHFIAL VRO L THoT.

WD BGE 1144

ST DR B 4647

WPREEAZE 1014

2. FEAEG RO B0 LIS AN T ERE
NIZFEH L2252 L EERL, OED T L i

B0 T iR 0 B Iz o T

HAREEFE 14 % 2 5

FERNT IR P R0R & il L I NITE AT S

3. WRSREBGE ) TSmO T IR S
<o T RITREBGE 3 X OWHAIDRE PRI M) < g ED
ﬁ“Vwmﬁmgﬁﬂu & IS A 9P & Y
FIDIEREPNTE T I % % W I BGE5) 0D F42 2
[5F g% %ﬂﬁﬁﬂ{fﬁﬂ/fifb

1 %ﬁm%@%i@%ﬁﬁﬁﬂ&k%*i%@%%
OB HBRE S o LIFFICEEE S H ST L E T 1
M2 TH5ZLBb5D

5. JE{ERE ﬁkﬁrfﬁlﬁgiﬁﬁuﬂikﬁmﬂﬁ'ﬁ;
E‘%MHEMW%T&;E@ Y R DpRY:) , YR BGE
B TILTYIE & ﬁ@k%ﬁ%i%ﬁ>®Mu~m0
B A 5B Aa v,

6. LT IVE R T P RS R
PG U, 367 8 7] (22.29%) OEREMINE BAZE & fRi
kS

RBITH D, BRI K PR o RS R
EERHT 5 LI, RIABIREMN R 272w 2B 3
KHiR, HHEFEMcHELRL . M, HRE
BRIz TR A #ll v e 2w iokARis—% 4, SR
REEZITUS, HEAKCICEBEL 5.

ZE X R

i, 32(7), 97 (1965).

5, 11(1), 12 (1966).
G, 5, dAESE (1965).
8(4), 23 (1963).

9(3), 1 (1964).

#E, 3(2), 195 (1961).

: E un’n‘., 12(11), 77 (1960).

8) /l >l 2 »4{14 S — RSk, 16 (1966).

9) #AFTIEZE + H AL, 10(3), 17 (1965).

10) I.C. Rubin : Fertil. and Steril 5(4), 311 (1954),

11) EmiEhfh © B RERE, 5(3), 22 (1960).

12) @EHifmIeft : BT, 8(5, 6), 21 (1960).

13) wenfE= : 1 EME, 12(10), 67 (1960).

14) Z R : ERAE,6/1,15, & AR (1960).

15) R/ @ PEMREA, 12(6), 1 (1960).

16) #k %%« pEfGEA:, 12(5), 69 (1960)

17) R. Fikentscher : Geburtsh. u. Frauenhk. 16 (4),

286 (1956).

18) L. Bonnet : Gynéc. et Obstét 53 (4),491 (1954).

19) #iged : 0ARIEEE, 4(4), 29 (1959).

20) AR : 0 AIEEE, 3(5, 6), 48 (1958).

21) A. Westman : Acta Obst. et Gynec. 38(2),

197 (1959).

1) Ak
2) E‘El?@éf'f: 7
H?&Z

22) TR E . HAEESL, 2(5, 6), 11 (1957)
23) ZBE L, 28(4), 40 (1961).
24) A. Stabile : Fertil. and Steril. 5(2), 138(1954).

25) R. Palmer : Acta Obst. et Gyn. Scandinav.
38(4), 618 (1959).



HEfn 44 24 3 1 R i

26) A. Sharman : Brit. M.J. No. 4851, 239 (1954).

27) IRR : HAREEE, 4(3), 50 (1959).
28) WBARIEZE ¢ 0 NEEEE, 6(1), 29 (1961).
29) S FMES: 0 H AREEEE, 10(4), 1 (1965).
30) O.J. G. Kronig : Zbl. Gynik. 76(28), 1098
(1954) .

31) KRRk« BANEEEE, 4(6), 14 (1959).
32) WAL TEEZEER, 42(1), 1 (1966).
33) MEEME: BN 9(2), 36 (1964).
34) hRME—: BAERE, 4(3), 6 (1959).
35) frotc—(b : E 247, 24(6), 38 (1957).
36) JVILAL : HAREEE, 5(5), 68 (1960).

The Recognition of Kymogram of
Kymographic Hysterosalpingography

Sadayuki Kawaguchi

Dept. of Obst. & Gyn. School of Medicine,
Osaka City University
(Director ; Prof. Hayami Fujimori)

An instrument called kymographic hydrotuba-
tion apparatus, by which tubal patency in female
sterility is diagnosed accurately, was devised by
Prof. Fujimori M. D. in 1960. In this apparatus,
the physiologic saline solution is infused into the
utero-tubal cavity at a uniform volum rate of 3
ml. per minute and the alteration of intra utero-
tubal pressure can be described on recording pa-
per. The above described apparatus can be also
applied for the kymographic hysterosalpingo-
graphy. In this method, X-ray pictures are taken
according to the alteration of intra utero-tubal
pressure described on recording paper with the
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infusion of aqueous contrast medium.

In 261 cases of Kymographic Hysterosalpingo-
graphy, 114 normal patent cases, 46 patent cases
of one side tube, and 101 non-patent cases were
found.

The significance of kmographic waves has
been taken into consideration, and Kymographic
waves of Kymographic Hysterosalpingography are
classified into six types.

The feature of Kymographic Hysterosalpingo-
graphy :

1) In Kymographic Hysterosalpingography,
aqueous contrast medium is usually infused at a
uniforme rate of 3 ml per minute, and its pace
is so slow that any side effect such as pain is
not felt.

2)  Amount of infusion into utero-tubal cavity
is easily measured, because a recording paper is
transferred at a uniform pace rate of 2.5cm per
minute. In this method, X-ray picture is taken,
observing the variation of intra utero-tubal pres-
sure. Therefore, some misdiagnosis ascribed due
to a large or small amount of contrast medium
can be prevented.

3) In this instrument, an infusion pressure
is able to be kept within 200 mm of mercury
automatically. Therefore, the uterus and the tub-
es are not forced to be so overpressed and this
method can be said to be one of the safest.

4) In this method, kymographic records are
helpful for diagnosis of tubal function and X-ray
pictures show the tubal organic conditions. So,
the diagnosis of both morphological and functional
conditions of the tubes can be obtained simul-
taneously and accurately.
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