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I apologize that your greetings sent on July 30th arrived during my vacation
and only now have come to my attention on my return. I would like to extend
my warm greetings to the members of the new Society of Fertility and Sterility
inaugurated in 1953 in Tokyo and their effort to promote the work of this society
by a publication entitled “The Journal of Fertility and Sterility ”.

The control of the physiology of reproduction in the human race is a grave
issue that underlies many of the international tensions of our present day. The
effort of your Society to give greater publicity to the work of its memkers through
a journal is a commendable one and one that will serve a function in the great
effort of the scientists throughout the world to direct rather than be the instruments
of our natural instincts. I want to wish the editors of your new journal every pos-

sible wish in their endeavor.
Sincerely yours,

Somers H. Sturgis, M. D.
Peter Bent Brigham Hospital
Boston 15. Massachusetts
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6.2 3600 50 7%17 44.0 40.6 31.82 23.58
2.0 2050 64 15 34.0 76.8 9.84 6. 40
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3.0 | 2900 75 17 21.1 10.2 | 10.24 4.92
50 | 900 | 40 41 65.0 140 | 1310 | 1.40
2.0 1700 48 15 22.5 36.9 | 6.40 2.40 |
| 2.4 1800 50 18 50.9 | 133.0 | 18.34 5.32 |
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Study of the Male Facter in Infertility (I)

0, Consumption of Human Sperm

Yoshio SAKAKURA, Hiroyasu SHIMIZU,
Shigeki OGAWA

Department of Obstetrics & Gynecology
School of Medicine, Keio University

Tokyo, Japan

O; consumption of sperm obtained from infertile
men who visited our hospital and from donors
of artificial insemination, was measured.

0;-uptake was performed by direct method of
Warburg’s manometer aerobically.

The semen was divided in two:

One was the unaltered semen, and the other
was centrifuged and the cells were resuspended
in Krebs Ringer-Phosphate solution.

The former ZO; indicated 28.3 and the Ilatter
Z0; 51.4 (average), Z0Os; of the semen included
sperm 60x10% perjcc or more, showed lowest
value in ZO; of the semen measured.

Z0y of the sperm included abnormal sperm
10% or less, were lower than that of the sperm
included abnormal sperm 109% or more.

Z0O; of suspended sperm in Krebs Ringer solu-
tion are valuable as well.

But the former respirated longer and its ZO,
larger at same member of sperm than the latter,
and then after stopping other Os-uptake, their
motility and activity were still continued.

Oj-consumption of the sperm correlated with

concentration of the sperm.
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At the condition of the semen plasma which
had the fructose from 300 to 500 mg/dl, the more
the numbers of the sperm per/cc increased, the

lower the O; consunption of one sperm decreased.

3 B
1) Mec Carthy, J. F., T. Stepita, M. B. Johunston
& J. A. Killian: Proc. Soc. Exper. Biol. Med.
25,54 (1927); J. Urologg 19:43 (1928)
2. Moc Leod, ]J.: Proc. Exper. Biod. Med. 42

153 (1939)

3. Shettles, L. B.: Am. ]J. Physiol. 128:408
(1940)

4. Warburg. O.: Ztschr. f. physiol. Chem. 57:1
(1908) ’

5. Comstock. R. E.: J. Exper. Zool. 81:147
(1939)

6. Torres, I.: Biochem. Ztschr. 283:128 (1935)

7. Redeng, E.: Biochem. Ztschr.‘ 257 : 234 (1935)

8. JIwanow, E. E.: Bull. Soc. Chem. Biol. 18:
1612. (1936); Compt. rend. Soc. de Biol. 103:57
(1930)

9. Girard. R, W., & B. B., Rubinstein: J. Gen.
Physiol. 17:375 (1934)

10. Carter, G. S.; J. Exper. Biol. 7:41 (1930)

11. Gray, J.: J. Exper. Biol. 5:337 (1928)

12. Windstosser, K.: Klin. Wchashr. 14:193
(1935)

vl 9

13. Fujita, A.: Biochem. Ztschr. 191:175 (1928)

14. Winberg, H.: Arkiv. Zool. 32 A; (1939):
Chem. Abstr. 34: 4782 (1940)

15. Goldblaté, M. W.: Biochem J. 27:1346 (1935)

16. Huggins, C. B., & A. A. Johnson: Amnm.,
J. Physiol. 103:574 (1933)

17. Dickens, F., & F. Simer: Biochem, J. 25:973
(1931)

18. Chang, M., & A. Walton: Proc. Roy. Soc.
(London) B. 129:517 (1940)

19. Walion, A., & J. Edwords: Proc. Am. Soc.
Anim. Prod. Chicago 31:254 (1938)

20. Walton, A.:
36 (1939)

21. Victor Ross, Edgay G. Miller, JR, & Rap-
hael Kurzrok: Endocrinology 28:885 (1941)

22. Robert Scherman Hotchikiss: Fertility in
men.

23. Killian, J. F.: Amer. Jour. Surg. 29:1346
(1935)

24. Mac Leod, J.: Amer. Jour. Physiol. 132:
193 (1941)

25. Mac Leod, J.: FEndocrin. 29:583 (1941)

26. Mac Leod, ].: Biochem. Jour. 16:499 (1922)

27. EEHEY: Ae¥igofby, 582

28. HNIEF: MLBwET ok, BHTEE 40 %
421

Commem. Spallanzaniane 4:



i

B & R IE ¥ & M
F1% W 345 19

(=2}

The Sensitizing Effect of the Purified Hyaluronidase
Inhibitor in Serum on the Uterine Muscle

by Shigetaka ICHIKAWA

From the Department of Veterinary Science, College of Agriculture, University

of Osaka Prefecture, Osaka.

It was previously revealed that the stimulating
effect of serum on uterine motility is significantly
associated with the concentration of the non-specific
hyaluronidase inhibitor (NSHI). The present in-
vestigation was undertaken in an attempt to recog-
nize this stimulating effect on the uterine muscle
with purified NSHI. As the experiments proceeded
it was found that NSHI has not a stimulating but

a sensitizing action on the smooth muscle.

Experimental methods and results

Since purified NSHI has not yet been obtained,
a parallelism between the hyaluronidase inhibiting
activity and the muscle sensitizing action of inhibi-
tor preparations on the purification process was
investigated. :

PURIFICATION OF THE NON-SPECIFIC HYALURONIDASE
INHIBITOR FROM GOAT SERUM.

The purification of NSHI from human serum has
been attempted by Wattenberg et al. (’52) and by
Newman and his coworkers (’55). The characteris-
tics of these two purified preparations, however,
differ in several respects, especially in their elec-
trophoretical natures. In the case of Wattenberg
the preparation migrated as two components in the
solution of 0.1 ionic strength and pH 8.6 (veronal
buffer) and a faster component with a mobility of
—6.6%10-5 cm2, /sec. /volt contained most of the in-
hibiting activity. But in the case of Newman the
preparation shows one component with a mobility
of —5.4x10-5cm?. /sec./volt under the same con-
ditions.

In the present experiments the procedure report-

ed by Wattenberg ef al. was used to obtain a
purified preparation of the hyaluronidase inhibitor.
Figure 1 shows a flow diagram of the entire pro-
cedure used. We omitted a procedure originally
reported by Wattenberg of adding ethylalcohol to
the first extract until a final concentration of 209,
by volume at pH 5.4, since this procedure had no
distinguishable effect on the purification -of the

Goat serum

Add 1/10 volume of 0.4 M magnesium
acetate solution, and dilute to 10 times
with distilled water, pH 5.4, 4°C.

!

[ {
v v
Ppt. Super.

Take up in 0.17M NaCl containing
0.0l M veronal buffer (pH 7.55),
and freeze at —20°C for 48 hours.

, ]
v
Super. (First extract). Ppt.

|
Add ethanol in a concentration of
25¢, by volume, pH 7.55, —10°C.
\

-

v ‘
Super. Ppt.

|
Lower pH to 5.2 by the addition of
1M acetate buffer (pH 4.8).

v ¥
Ppt. Super.
Dissolve in 0.17 M NaCl containing

veronal buffer (pH 7.55), store at

—20°C, (Second extract).

Fig 1. Purification procedure of the non-
specific hyaluronidase inhibitor.
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inhibitor from goat serum in preliminary experi-

ments. The final precipiate had no blue color, 1

contrary to the human sample obtained by Watten- ) p
berg contaminated with copper protein. The puri- \/—\/
fication of the inhibitor has been tried three times

from three different goat sera. Some parts of the !

original sera and also of the first extracts and of

precipitate III were stored at —20°C for future use.

For the measurement of NSHI the viscosimetric 2.
technique previously employed in this laboratory
was used. @

)

Table 1 shows the inhibiting activities of original

sera (S), first extracts (EI), precipitate III and

second- extracts (EII) in each three runs. In this , 3
table the purity of various fractions was expres-

sed as the ratio of hyaluronidase inhibitor units ',

to protein nitrogen concentration measured by

micro-KjeIdahal method. These results almost

T T T T T

0123456789101
DiStance in ¢m.

coincidated with those of Wattenberg’s. )
The paper electrophoretic study was performed
on the second extract. Figure 2 illustrates the
Fig. 2. Curvesobtained by densitometric evalua-
tion of the paper electropherograms of goat serum
and second extract, pH 8.6, NaCl-veronal huffer,

curves obtained by densitmetric evaluation of the

patterns of normal goat serum and the second

extract moved in the NaCl.veronal buffer (pH 8.6) p=0.1. 1, goat serum ; 2, second extract; 3, goat
of 0.1 ionic strength with 0.4mA/cm. of electric serum plus second extract. Arrow in graphs re-

; i .
current for 10 hours. The second extract migrated presents the point of application of the protein

. . X sample.
with 2 mobility of e-globulin and no fraction of

albumin mobilit oni . . i :
bility was recognized. muscle was examined in a Magnus apparatus in the

THE EFFECT OF 1HE PURIFIE T é 5 i i i
FFECT OF THE PURIFIED INHIBITOR N THE UTERINE usual way. Preparations of uteri were obtained

MUSCLY: from Wistar strain rats and suspended in a 20ml.

The effect of the inhibitor fractions on the uterine bath in all experiments

Table 1. Purity of various inhibitor fractions obtained in the purification process from goat sera.

) |
Or 1 : 5

serlggala First extract “ Precfﬁltate ’ Second extract ‘

f Inll'l.ib.itor Inh'ib.itor 1 Times purification Inhibitor Inhibitor ‘ Times purification

Exp.| activity activity compared to original act1v1ty J activity compared to original
| (v.r.u.) (v.r.u) serum | (v.r.uw) serum ‘
| — | - |
1 3.05 51.2 \ 16.8 67.6 ‘ 308.6 101.2 |
2 3.48 38.6 ‘ 11.1 7.1 246. 2 70.8 \
3 2.84 33.3 11.7 52.0 292.2 102.9 ‘

S T — - -

Inhxbltor act1v1ty is expreased as enzyme mhlbltlon per mg. of protein nlfrogen
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Prior to the comparison of the sensitizing effect
on the aterine muscle with the hyaluronidase inhi-
bitor units of each fractions, the following suitable
conditions have been determined.

1. The effect of the spontanecus contractions.

The preparation of rat uterus in sexual stage III
was suspended in a bath of serated Locke solution
containing : NaCl, 0.99, ; KCl, 0.042¢, ; CaCl,,
0.0249, ; NaHCoz, 0.029, ; glucose, 0.1¢%, at 37.5°C.
In these conditions rat uteri always showed spon-
taneous contractions. The addition of the second
extract in a concentration of 10-5g. nitrogen per

ml., has induced only a slight rise of the basal

Fig. 3. The effect of the purified hyaluronidase
inhibitor on the spontaneously contracting rat uteri.
At S, 0.2ml. goat serum in 20ml. bath ; I, second
extract 10-5g. N/ml.; W, wash ; Time, 1 minute.

line. 0.2ml. of goat serum added together with the
second extract always increased the uterine motili-
ty more than the serum only (Figure 3). These
results were not so distinguishable as in Tyrode
solution previously reported and showed the diffi-
culty of a quantitative comparison of the stimulat-
ing ability of each inhibitor extracts on the spon-
taneous contractions of uteri.

Then the attempt was made to depress the spon-
taneous contractions of the uterine muscle. For
this purpose the method described by Holton (48
for the determination of oxytocic activity was used.
A rat uterus in sexual stage V was suspended in
a bath of Locke solution at 32°C in which the cal-
cium was reduced to a quarter and the glucose to
a half the normal content. Under these conditions

the effect of the inhibitor extracts on the uterine

TR 17534 5

muscle was obvious. They increased the sensitivi-
ty of the uterine muscle to acetylcholine (ACh) and
other stimulating drugs.

2. Effect of the conceniration of the inhibitor pre-
parations.

A high concentration of the inhibitor extract pro-
duced a tonic contraction without the addition of a
stimulating drug. This tonic effect seemed to be

more remarkable with the first extract than with

Fig. 4. Effects of the concentration of the inhi-
bitor preparation. The concentrations of inhibitor
fractions are expressed as gram nitrogen per ml.

the second extract. In the final concentration of
2x10-6 g. nitrogen per ml. this stimulating effect
of inhibitor fractions alone was almost entirely
decreased (Figure 4). Then in this concentration
the assay of the sensitizing action was not disturbed
by the tonic contractions.

3. The effect of the time interval between the
additions of the inhibitor preparation and following
drug.

The same dose of ACh was added one, five and

ten minutes respectively after the addition of the

Fig. 5. The effect of the time interval between
the additions of inhibitor and acetylcholine. At A,
acetylcholine in a concentration of 10-9 ; I, second
extract in a nitrogen concentration of 2x10-3g./ml.
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second extract, Figure 5 shows the results. The
uterine sensitivity was ircreased five minutes after
the addition of NSHI and after ten minutes this
effect was always distinct. This manner of action
resembles that of serum action on the uterire mo-
tility previously reported.

4. The assay of the sensitizing effect of each inhi-
bitor fractions on the uterine muscle.

Following these above-mentioned results the as-
say of the enhancing effect of each inhibitor extract
on the uterine sensitivity was designed as follows.
The spontaneous contractions were depressed as
above mentioned. The final nitrogen concentration
of the origiral sera in a bath was 10-5g./ml and
that of the first extracts and second extracts was

2x10-6g./ml. Acetylcholine was added ten min-

Fig. 6. Comparison of the sensitizing effects of
the inhibitors on the uterine muscle. The concent-
rations of serum, EI and EII are expressed as
those of protein nitrogen.

Table 2. Critical concentrations of acetylcholine
to excite the uterine activity after the addition of
the inhibitor fractions.

Exp. No. of ACh. Originalf First* Second*

uterus only serum extract extract
) 1 10-7 10-7  10-s  10-9
: 2 10-8 10-8 5x10-10  10-10
, 3 10-7 10-7  10-8  10-°
: 4 10-7 10-7  10-8  10-10
. 5 10-8  10-8  10-10 5x10-12
e 6 10-7 10-7  10-8 . 10-9

Acetylcholine was added 10 minutes after the
addition of fraction. -+, Final protein nitregen con-
centration is 10-5g. per ml. *, Final protein nitrogen
concentration is 2x10-6 g. per ml.

Hyaluronidase Inhibitor 13

utes after the addition of the inhibitor. Under
these conditions the lowest concentration of ACh
necessary to induce a uterine contraction was de-
termined for each origiral serum and two inlubitor
fractions with one rat uterns (Figure 6). This as-
say was repeated with two uteri for one run of the
purification experiment. The results are summa-
rized in Table 2. The sensitizing abilities of the
first extract on the uterine muscle was, ten times
higher than that of origiral sera and the second
extract was about 100 times higher. These results
coincide with the irhibitor activity in the Table 1.§
The purified inhibitor extract increased the
uterine sensitivity not only to acetylcholine but also

to barium ion and pituitrin as shown in Figure 7.

Fig. 7. The sensitizing effect of the inhibitor
extract on the uterine muscle to pituitrin and Fal
rium chloride. Concentration of pituitrin was ex.
pressed as units per ml. and for BaCl,, gram pefE
ml.

The addition of hyaluronidase, hyaluronic acid,
depolymerized hyaluronic acid solution by hyalur-
onidase or glucosamine chloride in a bath had no

effect on the isolated uterine muscle.

Discussion

In previous work the non-specific hyaluronidase
inhibitor in serum seemed to stimulate the uterine
motility. But the results of the present experi-
ments show that NSHI itself enhances the activity
of the uterine muscle and increases uterine sensiti-
vity to the oxytocic drugs.

The sensitizing effect of serum on the smooth

muscle to drugs had been recognized by several
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investigators early in this century. But they could
not make clear, which constituent of serum has
such effect. Frohlich and Paschkis (’26) have re-
ported that serum albumin increased the sensibility
of the ginea pig uterus not only to the stimulating
drugs (pituitary extract, chinin, barium chloride
and acetylcholine) but also to the inhibiting drug
(papaverin). But it does not rule out the presence
of appreciable amounts ot water-soluble globulin
in their serum albumin, since their albumin had
been prepared by filtration of dialysed and electro-
dialysed dog serum against water.

Present data show that the sensitizing effect of
the inhibitor fractions increases nearly in propor-
tion to the enzyme inhibiting units on the purifica-
tion process. This result suggests that the so-cal-
led non-specific hyaluronidase inhibitor in serum is
responsible for the sensitizing action of serum on
the isolated smooth muscle. Serum albumin can
not be considered as the sensitizing substance,
since, if it is so, original serum should sensitize
morve intensely than the first or second extract.
The slow contracting action of the inhibitor extracts
must have been due to another substance contami-
nated in these preparations, because this action was
always stronger with the first extract than with
the second extract.

Whether this serum protein has or has rot a
physiologically significant effect on the movement
of the smooth muscle in the animal body, especially
at parturition is yet uvknown. Nevertheless, we
may be sure that NSHI is at least one factor which
is responsible for the differences of the pharmacolo-
gical actions of the drugs obtained ixn vitro and in

vivo experiments.

Summary

1. The non-specific hyaluronidase inhibitor was
purified from goat serum by the method described

BN RE 124 3,4 55

by Wattenberg ef al.

2. The purified inhibitor sensitized the uterine
smooth muscle to stimulating agents such as acetyl-
choline, pituitrin and barium chloride.

3. This sensitizing action of the inhibitor in-
creased nearly in proportion to the hyaluronidase

inhibiting activity as the purification proceeded.

This study was aided in part by a grant from
the Research Fund of the Fducational Ministry in

Japan.
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(1) —g4R estrogen . progesterone M-AfEL& %
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5T ENHRD EFR L, LOBROEETHEE
LR 1 B 6 gisx SRR BRELHERLES T
EEFDT NS, (2) jd#L estrogen, progesterone

DEIHRERIT 7 % CHAYINEFIE LB 5 2 & &b
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RNt BILbFBOC ERRDTHD, Thiddk
I FhHk s estrogen Depot #| i 5 THIN 2 MIHIT 5 &
WOENIC RS20, & 5 \WITE RO IEERR
MIRERF T 5 & &% 3D, TIIEEREDO G n = UH
S LT HELARRLFA—BTF L2530 LEbI
5. FOSEMITSIEE I BES TRV, HEOWD
N5 SICEES BRTH R EET 50 EV B
biLs.

B EH—F (EREHEKX - EB)
FbIREOHE & RIS OERZTV, VR 7 HAR
AL AT LIIREE 4 i LT 5%, Hiilic 1 H
6 GEMRTIIEM AR OHII A A5 30 Fr AT WIRFIC
LHLTHMLTES, 1 A 6 §EChliL 10 B2
VERESE D 1 B 9k amaci: 50 AR GEiR DA
Rl AEMAHSES. CoRicEEMEE 50 ALl kicl
CHEFDBITES BRI E, R SERARILLR
. TAIBLTHII A, S 25 HE X D £ 0T E MBI
R AR B D . RIERANICT DEER{TOIHIT
EXEAEECRI L 3 PlZ Rl T 5.
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1) FENEGRRCEEIRERRR ShE LD
@) RETHOEWC TR AT R VERIE=ALRY
VRS R E Y ERAWTE S L EIRESRREL T 558
IR L TR AT B0, HillL THERMAsH
CHBETERHLME, FDX SRRV,

s (1) TEABGERT L. SWIRGRSRD b
LA KERG T dotens, IR Z DIz Db %
5. (2) THEREC W, ZREARE ()
ZALER SRR ML R L 7o R REF O fI T,
RERFAC X DR V7L 77 VRGN, EREN
RERE BA vFH vERS) L, FRERmERIR
EREIFEL R BHIRE V. ZIRHLIRM YT 77 v
B,  IERERE SO S AR HlRFEA L
WEEOER %Rz, R0 THRAMEC AR IR 2
EASREGOZ L, FOTEHECETHMALE
1, FOEBPEE L.

B M REEE— BX - ER

JEE DI « HiRALE Y VIR RBEDORHAT T
ELVWAETREAEVWDOT, HEINTWSELVEZH
WHRHZEREEL.

HRMESFE 1 & 3,45

3. xRFAFY - FRETAFRATAY « FHRED H
BEE
BAE— « EUER RIEEE - ER)
2z ey vETrr AT e OB ICBEAL TR
ﬁﬁ%ﬁ®ﬁ%ﬁ&0,ﬁﬁ%%T%%htvﬁﬁ@%
DHBCERBEDLNTVS. A=A LRF VT
XHlTH 5 estradiol dipropionate ; est. valerianate
%%\ E est. cyclopentylpropionate &, TRy AT
m v« £ K| T & % anhydroxy progesterone capronate
L a BT EfT ok, (D) =A RS VT A
Flermrasay e FHAL AT 5 &, A
wAFL2ZAT, HAREHE iR EEE AR SRS
L pHkS . EEEEREA O AR RS
Tk, PEAKEBESERS. ) =AMRFVE
o AR 5 LRI TR AT RV ERES L,
z iz Ec R T TTes Kaufmann 5134 HER T
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%waamxxruﬁv-fﬁ&infvay-fﬁ
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23-31 HOFEMTATRYEWLT 5 L5 ks, F
FEgedn AR B E T L OHFROWEHET 3EA TRIZAE
n. EEERIELZL WO EARHEIA Y,
WTHEHR L 72l 2B L7c.

4. ERBAPEEIompREKE gestagen (2D
T
EEH—F « BA— (EREEX « Ei5)
Hoolker-Forbes 31z X 1 A (P30 PR ROV S MR
gestagen #iB%0LJRL T HAp4 13 ARESON
b gestagen [T oW TRHINICIE T 5. LOKRENR
OB THS. D BAE A ObS AREE IR D R L 72
i O R (14~18 Vo) EFIRHCERIURINLO L
1 B~107) X b &\ IRERERIRM DT (10~
16Y/e) X D RobL #IKT fEAESh D gestagen B2
1 B &8 i B ERT W5 EIRFX SR
2) FmicEREERT 5 LR TR L Ao B ERIR I A
gestagen BFA L TEILHE 11~12 T 10~309%
A L 24 R R k. 3) BEROAN<
Corner-Allen ¥ i L7 HAHMMH O gestagen
acitivity j3{E< (4.0mg/kg DITF), EH BREMOK
kD gestagen &7 B3 INIERIEE O 2o i 2 R
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WC R (0.3~10Y/),  HHIRRTY 12 b —iko
peak (1~6V/e) ZFEMAL, HERWITIIBAFICHREL T
peak (6~10 Y/y) #1E D F DHRAR L THFOHFRIC AR
% R, AR 2 & LT % . 4) gonado-
trophin iz X % A ARIPINATE B BRI H T b IEHH
WDk [ CHEmM AR 555 ARShERE O e
IEMIC A CIIEETH 5. 5 Th oD LEHFO
JEHIANE 7500 gestagen DTG ICHHIND EFE L
gastagen ODRIREZIEL, —HFEETHEEINHHME
@ gestagen [T ATH Z SITICE BTl Iz i &
DB ORI E U e —E DL gestagen R % (i
TR LD TWE DD EbRbIEELTWA.

9. TIHEBEDRFTLSF oSt =1L
WEEE (BAEEE - EiR)
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Trv YA —nw2BlEL. ERZERE Hoyt 3:
LEMA DY, 2T LOUERINL Ak X o7,
TEPIL 28~34 FDO—RAULOBET, fThi AFITIE
ATHD, B oKERIRI I 2 MR, £
DEEMIZ 35 L TllsEL, Fix 08 2 [ Hid A @ P
DEEIICY S & Bbh 5RRCER L. fERIT—igc
BIHZRL, &ES 1 B 3mg DFThork. SKL
HAEWERO 1 HITidng « B L0 bRi. RIEED
FRELTHALEVHRTFREZ SRS LT, 20
DEBIDEER 2 B2 T 2 IR FIRET S
55 Ik AR AEEIEMESCEY 2R bhitn
ZIRAIERE QPN IEH T A Bd 7.

4, 5 D&M BEEE (K - =)

PR progesterone ANMEREEX b, 3R
PG 23880515 & 55 AT 2T g4 DREIz Sk
L7z data LR x—H L TES. TOhAE v SREE
LTINS, Rz — 1 E~2 5 Th5. FIF
BIRRA TRICH 2 B DI  EIFATIC Y B proges-
terone JHIADFLHAAD HILTIRS . C O RHIVIEE T IR
R0 ARSI RR L.

6. FRrh 17 Ketosteroid &3pis & pp5(ER
MINERE (EX - Z5)
Hirshman (1939), Fraser (1941), Werner (1941,
Venning (1946) [ZIRMEBIRRIC X > T R 17KS 7354
R L2, THEIIRD 17KS 1 BGERm &
fifam L7z, fth; Parkes (1937), Hill (1940) &p3dtz
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PpEiiz androgen % 3FHH L, Waugh (1949) 13 hilarcell
BLDZUWANATH S L &257iE L, Alexander (1953)
V2RISR androgen Z 5T 5 2 X REID, /N
7 (1955) 54 FBRAHER I Lz, R4 3RARS
17KS #% The committe on clinical endocrinology of
the British Medical Research Counsil ¢ proposed
method {z XOTHEIEL, FEHCKBFOLHRICHEL, K
DR 7 v <+ 77 74 2T, WEBOBELERE
HESLD S FEHE0T, BICHET5. EHAR
BN TV, JRep 17KS 13 AR & Shic —E O LB 2T
L, HoWFHfEx 7.38 mg © b v, JRfailicix 6.54 mg,
Pmiici: 9.26 mg, #iKi: 6.67mg, FAREEAICIX
5.26mg THotm. ZhMERSHE  (Androsterone
etiocholanolone) oz T B %17 HOZETHEFICIH
Tel7s b, oplal) 3.83mg, HEIRH 6.07 mg, K]
3.79mg, FfFH 2.97mg, gy 4.53cm Thotz.
FREHN Tt 3~5 58Iz 8 Lo ¥ 4.52mg, fff
% 14 4 £OFY 5.24mg, 2 FEFHEIC 2 40
e 6.64cm, 3 ERFTLIC 2 4% 6.82mg T, FH
BWANCH LB AEAZT L, Z2MERSEIC 2>V
5k, 3~5 D3 0Tl 2.22mg, 14 2.45mg, 24
3.58mg, 3 4¢ 3.63mg iy, FEFWBANTHLTER
LWMETF 273 L7z PMS JiizffEdE G. 12 X %one-two-
cyclic gErka T o7 HA %, FRED b BN & EBIHA
L TIEBINOEEAMEMIZ R Y, BE TN ED T
Dlgpote. DLk HI8E R 17KS 24 BEROBE
WERHEES LS.

EER RERE— (BA - ER)

KEFH S L VEELIRAME BT, T5 L0038
LRIBEBEDELLBRETH D ET0.
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FOEZE EICE £ 3 v K OB RIETEEIC> T
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K OShEE RIS RIS 8 ic>»wT, eX3Y
Kix 7 vk L AEAT SR 5 5hE A RO a0
FITs. €23 vRKERLLEEMEEZENTHS. 3)
P23 vKOYFh U VIZk HEBATHINCBET Y
Bz, ¥ £ 3I vKKERFIREA YN 25
E45. DEoEBRMRBRICIEL, © &3 v KOES
e OBBREIERL, ROKMEE. 4) E£3I VK
BN CTRRLREBEI D, KERUEES
WRTFRZ R, KT RTINS —E E BB G
HlXh5D. EDTERINTIEZMR L. 5) €43 vK
LR LEY EORBRICOWT, ¥ &3 v KERITH
ATV LD REREFENRSEIRE LR 1R 5
L BRDIz.

8. EpEMgEEn THARBHTY ) BREGLHLETEED
inig
F+HEEH (EEER - 2R
LD FREBHSREME I 1S L, &AL e VR IT
estrogen Z{5.LC ZMEEZEEEL X 5 &35 B
BEEI R RIGER R VS, RV RO estrogen 4.
TUTREL R AE LR, L—JAkED estro-
gen {51k ARAMZ IO THEICT H700, MR
estrogen % 5HEIIRIMELEN TR WEIR TS 5.
JE (1954) 7 2 Y HT estrogen ojlijiiafEys (Booster
Estrogen Therapy) HLHNTWADS, L OIENRL
Y 6% L\ NIERTH 5. BLEBEORTFERED
YA Y DO AR D TV D EEUBERE D~ 3 1 = VL
£ (Rebound Phenomenon) |2k v + 23T, [HEXH
Yify estrogen HfEIY SEEATIBIAEIC 5 = VAR
PRI BN D P EPRIES UIER, & DIESLZ SEEH
Fer DB THL, TIHEBRICSENZRT 2 2L
FoOTHET . HEERE TR A O ARERIC
Estrogen Depot 7| (Estradiol valerianate 10 mg, I
13 Estradiol dipropionate 5~10mg) % 1 [E 2139
10 AT 2~3 EiEHT 525 Wid Estradiol ben-
zoate 1mg grimH 10 HRIESS 525 Vallestril 3~
6mg 55 20 AREIPIRE LT, 86% IHID 1 K
RSB AE v, - IR 2 580, YREIBEIRREIT 32
CRMERRZ A S (EYRER 36.1%) TwAH T L %5

BARESRE 153,45

Wiz, THE QR EOEIE SR T B 5 P)IEUS, B
VeTi 4 (Desensibilisierung), estrogen i i ¥ i&
(Booster Estrogen Therapy) &g+ O 5[, TICH TR
SR OERFOBFHECHTERLI:

58N g e (R - R
FILOTIFEAN T IO A AN FEOMELR VLA
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oTIn DA, AL OEEE IR L EBILER
) B a0 5 7L T IPla s vE v RS
LRI Ok B 218 72 -2 VARE I AASFEIR AR 271
PRI AT TR S v 7 kT BIRE+ L Y
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IREEOF T D b bR bisv. £DOAFYFO
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nﬁﬁv.:thWFﬁJ%KE@EWK§5?é&
213, Ty OFPRIEICE D 2O R4 ZTET 5k
BERIERS G TP B X SR THAE I & A
FEROREER FIEOF O T v T I T O s —BL
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—FERE - MEET « HHIE  KEHEE -
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B CUEIERE RIEGIRE I, 6 EIRLLETEZE S
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T DOEERE EFE L RGN M2 & 1h 9 IRf TR R
FLR AR G 2 SN EERE 2 MY AN T % DT 1A
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WA T L b DEEL . & ORI ST —E

HR R A% 235 e U T RO R EO =
BRERT LA ELEPELLDOTHS.

10.  TFILfE &SP NERZEEC DL T
REEHE  BIRWER B —BD « JIBREE -
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Stein-Levednthal JEEE O —EkR E LTCEIF LT
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DT BMICREEEF I RE SN G630 . &
PEETEME 2 rEH, TIREIZ S T EBEESRE
DRERGIECKE L, W B OB/ NBERZE I o7z
OB A BUKEIRR U, IEARICART U o B & REBR I s SR %
HTws. FIHEBEFCE« RS 2555 R
1% < FWERFCI R EICE DI, TR ARENEL
KREGETHRACI/NBIKITE L, NE R~ RIS
D/NERI—IRRE TR T 5 O30 b, £ O—&f
w2 GIRT B & BTN DB Y SR RE ISR B,
b U 7o BRIR DTN F e o C ML e R 24T S &
FaA &P T EIEOMHEICE S 80 bhvic. BH
RS ROERENSFIE L, T O RIEIIIa% 15,
FBEMECH I NI HEARECERD BRS. B
FREARLAERE L CEET 535525  JEIATN
OB OBERCIIFAAERD LNT, Z L D20k
NICEEPCLDSLHFETS. HFLDOEINTLE
LB OIEZRUCEY, IEBERCHL oD
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DAMERINTERS RN E WO FIT N2 B L2 FEE
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JROEERe A L v OEFE kL TIEO—[RF & 75> T
WEHDS S apsdbotls  RILEAEE LER TN E ML
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N EFORMICKS LD TH D,

13. &k, BEE 20 FRIE— L& 5 IERE
PRI O EEERIRET

BILRE - BEER (FEA - ER)
FEIgEEE, IERKE (LEv T A L) RONB
T J N P AT E— (Chromoculdscopy) THIZS
BERICH D TVEBBHE L LT OO BS Z
Belgai L. MO AREEAD 5 bt ik ClinE 28R
ERHBE CEU R E ORIk R Lcb ot E, i
ST BEERE 7 A2 €= L 2T T T DR

Ba s Ui, 2458 VOTIENL I LREL
s, COSEORTIEAERE /L FATIE~T

WY 5 HESR B HEET, EIE,  BALCIBAT
B84 51 il EIE T REE L T v HERE
S, BRI 7N F A2 E—2PRT 25, [FRECR
R OF OREAOZEL B, BESORRLT, JIE

BRESFELE 345

OHELZLARELD LB S AT, M TELHERE Y
S ENTESL. BEZEEIRIBERNEH O, &
F vFTHAIY) BRDS FOMPEMREL D biE
PGS, HOBREL D LEWENT, FEBANICE
ADDTTHREEL O T Y, SUIHCH AD
FOTIERBEN AN DA LIS 5720 T e & Bbiy
5. BB AEIE TSR Bl 75 2 Ll
THOTH, TEFEMICIIESY TH2T, TDRDIN
LEDHIHBTIE E DT WD LD E By, IFEREHE
BHSEORERIAZI VL OLEEZILND.
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Fx P2 2 AmpEEKIciRL, FEBRNIGEALT
RO RARET D HEEEELE L. i
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Td 5 Hyoscin-N-Butylromid 10 mg Z#EL Tx D
Wiis OB & T Uic. £ OfEF: 56 fir 11 filic jd
T WA 9 PNTHAC R IO SFIERE,  AHEBHE D
Rz,
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FEINESEEELZICHAT 5 AN HEs o7z, Fh
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EFEHEREORAE LT, SEIT 2 [ichiz )RR L4
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FHREEOIE N Ty T YT Y v L.
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R TIRET Ly BRI LIc 23 2 o 2 & 2 R
Wi, FRRERIITRIEZ 255 & w5 Yheslskiy 21 4
WL TITR VS, TRERRTIRIC NG D387k, SBERLIT
T EIEERIEOFT R E N TR EHE L. Hofk
Fhhod0vk 4 eI LCBhltz 5E L. Ho
RIET RO TH 5. TEINVEESMEICNTIREE
HEFUHBBGHREZTREL LD 4 4], THIETITRVHEE
BELEETELLD 5 Fl, ErOBRGNEREG Y
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ATLO GEHICTOREEET) L4l RIcZE b <@k
W BEFERELEEOL D @) 4 ).

BHIEER ® Bz EA-ER
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AMZEELE L Sicko7. 2hbD s binilik
it LH 2250 & 3 2R AL v R RS S
BN L, MRORBDLNEVETICRALZDOD
HENLTWS. Ik 7 P 6 I AT LT BT
3HIIZRML, BIEtAZ&<FHD T b OE)Y
DIFEEPLIFFITEH SN T V5.

H M RREE (BHY - BER)

Ly HHOIERMIED M IXF D FEF 5, LIEHED, -

@) ERAMOMEE M. U. (o LT haf.
% () AMEOETEAVELE. (D) EHERKE
100kg %1 1.500~2.000 M. U.

28. EFOBBELEE[CDOWT
ZRETE - REFH (BFHSEERER - E)8)
FIEFERZ W DWW T B%T 5 i B RIROMEES
EAMCEETHLH CEERING. TIEAIRED LA
IR T D BRI DWT VIS DI & aaILuE
RFSNTVBHDS, EEOBMNC Y hiEx O5EMIcE
EEE DR OGP LEENZE E U TRIIKRT
REDETOFERNFT R 2B LT, EOmileEx
DOTHETS. 1) ERIICHT 2 HBFREROERE.
RO kDR 258D b s A THRMEREHLE B.
FIFHERENE C. FhRIEECEMEAEEST 5 b0 D. fERT
RESND S0 B BEECHRENET 2D, 2) kS

20

IEEFE LCHASNTERLL O KH LR Ok Z
T LORE. (BREFT) 3) R VIR
TWE OB AL X 5 RESHHA» L. 4 AT
RO R, IS ZeiEipa, ZEfalifio 5
A MR S, FOZMRBEREMICAEL. )
TR T R, PH, BB ESO AR
IR BRI o X BF L, (EROIERT, ERH
FOWEEZMIEL. 6 oz Spermiocyto-
gramm [ZHFEL 72,

29. BMTEEFONS (B — FeBESE0E
BloDoWT
HARSK « SHKIEE - NIEE (BX - EIR)
WISt ke E AT 2 55 iz UL B ORI O F
T Ui ALl AR i3 o Itk
%iﬁb&t%&ﬁﬁﬁbfE%ﬁ?é%ﬁ%mﬁﬂ@
PR HETUE 17 itk 5. TIEEZHFS2BED
i, BIEIR 4 AT LA D AT W TR R AR
%, EbAHEGIRIG 11 FkE, SEERIMAHL, W
B AR iR TR R AR T, B, BT
RO R 2 b 0 & MEIFEZE BT A Be L, o
V3 A7 i, DL h—oTd B E AT 5 b OB U
By B EEE S, 87 Bl ERTIRIEIES T L 5
L, 224, 5 128 filchs. HTOHFWTHNTE
Hothkiss o43fa 2k L7z, HEEHHE, RBEHEO
e PR TS T AT A D, B, HAERE
L, [EERIITRWDT, FHEIORRTKRE STV TD
LAERE L. Hb, EXE, r—v 27, B, /NA
¥, BEXE, 3N, EEFo THETHS. WiRbl
RIC B Z BWDT AFALS Y~V ROERY VE
RS T A MM e a kR T oM. LR T R RS 3
BEOWEWE, HF, R, AERELRT S L

RIS ‘ UERRZap: | A+B
" BB F| B I B
2.8 ‘zm

W cwm R | 23 | 27

W Jjec | 5092 | 3253 | 3047 } 3625

WioW ® % | 62.0 | 46.5 | 37.0 } 41.75
%R %| 8.0 \ 14.9 | 10.8 | 12.8
L%, WRREEREZEE RIEVEZTL, B

T, BE, ABOREE%. A FOEARDEVOR
A BIIO HTEOREBBHA X DS HHOTH
BELEANDNDIATHIPLELERTESS. Lk
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FLOANL A 2T 5 & BT
EWIEZPHERF N, w—v 2%, MW 5,
KPR, EAEY
B=Y 7%, B, M, FEEW
AR, EAF
" B /NEY, w—v 2, AF, JEE.
PORISITNEDN
LD, BN E v — v 2 BHIIES AN B D
ST TOMBERIRUEF Ch 5. BT
TIREEAT oI 8, KR, S T50 TR ITANY 728
A A L RO K LT HRRI1IEAEEILL s
Vo ROBHITRS 55 F A 2FrvFH—, F.S.H.
FOEREITOTHIAA EELR L BN, JLoIrE
PLRHPRBENMAGTOMER LT ESL0T I
LIEREINE. WMTREBHEEL OMCHEE 4525
DHDEEALNDED, LB ORINE S
KODBHIRBE L 2V EHANTIRS. HRELEHROE
BILFEKRTHS.

HEREZAME 5 F A

30. BFFEHELCDWTCO=, =ik
KRHNE— o [REEE « IWAZARR (AX o 3458

NEEFZDBFLFHCONT, ZTOERZEDL L,
T O, MRS, Sl bicpsy Ryt Vesiculo-
graphy ZHifTHER L, XEOWElEE LCEAL A
DR NE VORI LT, —0F, TIEDRD,
BRI L2 B FiconTh, EIROEREZT,
Z D HDERETDWT, Mk LT Y DL T 54
HEREC ETHEZ <Y RITOWTER LY. O
BT oW TORS.

HERED HXEE (BX - EH)

1) WML THRELEL W50, (2) B2,
T EOFHT 250mg & OFTTAFGEIL 30 S8
WIS B DERFLEEZ{TOTV5. Fofiix 200
BILA E D2 E L 250 mg~600me/q1 CoH 5 DT,
SLURBERERD VO TV (8) Fhx Bkix 45
mg/ql THore. @A) Fx3ES 240mg DT 2 ERE
UFEL, TAMNARTRYREBIAEEZTF2T VS 35,
HEIHOR D RIEEH BIAE %M nT 5.

B W ANETERERE 19~550mg/q1 T, i
1250 mg/q) THDH. ZIUCKT 5 testosteron propionat
DEEITHEO LR ZEILDEL5THS. ZhiE~
T ATRIT R E —E L TWw5.

ATNEERE1%3,4 5

SEDNEE RS REE— (BA - =)
Androgen ORFTIH E L CHERIIIRRITIEEC Bo7n
DT, HEDHAL72an<, Firo i s 5 X gk o
RUERE R EBBIIIz. FIBEEIC & O FEEL i
BEZ TEHE .

# Androgen 0% IEFIC A L CTIFMEIL T\ ik
. BEIRY R, BLEVE, Ak FYFIEEOT
fI2oTVaA, HFEicT 2RESLRTVEDTH
D, RETEMBELSNC D RSN ER<Y R, FvFh
W E BN 5. BOREIZ X 5 Androgen ogifk
BEDHEBIZ L Tuvinuo.

3. BFREEICONT

HTEHRE (EREE - ER
FiFOBURM: B O DFIT & OFHRIC W T i3S
OB THN TV 528, Fhd D iz oW THi 4
EREFTOIDT, TOFEREMETS. 1) AWMTF2%5
RECGZ v TG T HEBIRPES T, Fomigmh
RO LR ERIS 2R T 200557, FoE%
FIET 2B TR A SN D 2% B OB WA
R DOLX S RIS LN, 2) RREVS v T
DN AR FAR SR 2 B 1 T+ 254 1
by TOMBHCHRTHEREEINS. 3 RIEaE
WZREFENBSEE, MMFERRCS v 71, 5T
RIS N % 7R D CRATTRECT B o7z, 4)
ANEFEMUERR RO Z » 7 O RN ES T UE, @
PP TR SN B 2%,  FIIHFRELL &
B DOLETIR D FTRET Fiied € /N DY AT 13z (R o e
ERRLNL. B) = BRI~ 210k
THEMTLZERIKD, TP TIERS Lns o L .
F5.

32. ABFHREREOME
EAEE EFEE - ER)
NIETHER & 7] CERIT B B RN R W C RE TS
ZEET AT HMSN TV B TH L4, Thilk
DEEATHIRL TWB DI, KD TRIT NS
OHFOFEEZMER TS 2 L s, WRIC ZOffss
CNIEFEERG3 ITEN T 2« 3 OHAREIE L, f sk
RSB MIE SRS, LTI 55 DT Hohe s
DMIRFERIG L B LS SRE L. e Fol
FERMERS TRERIEO I £ O @k o Homo
Hetero D% 500155 WHEMARERT 5 d DT, IEE:
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MR b O CERB TR, RNIT ORFHNOR
BRD L BERT BEOE ERFRERE LTHST
50TEL, EFOMEEMmAZIZEL T2 IRMEAEK
HELTWSZ ERFbNIC.

33. RIHBAOHMEZHEE & REORTRSE
MDD T

= BE. AR (BFEX - ER

40 £ ORITR A DR X RS2 b, &R D I

WA B AEr 121 fhE SEEEEE L, AWIRIToNT
MNETFICRT 5 RER LS 25, NERESE
LEOHMITET DL b b, LI KRBET, L
7»% Esherchia coil O#zkRd DDHIT T DMWHANE
BTh5. EBENLEERS X OCHRE?» D LRROME
B b oOKEEE SHL 20T, FhoAF 28 fRic
SWTUTOERE 22 AR, FTinbbREHITHT
AU X O T OB X %A, BRIDESEER O Rk,
OGS, TR O REME, #if, AMiEs X
CESHOTINE FEkE, PH 2 OBk, BEROPE W)
YIRS TR B UREE, RoL= Uy, Toua — LR
OEEYE, ERRERS, EEREORENE FER
B S OEEN, FBEREEROBRRER ZITonT
BT, COREERIORIBIIERNRS & B LB
A Or EEREELL. FREREERSTE 0.0078
mgfjcc THELZ BT TrD, HRNCFET2HRETD
SR ST R RE S AT RS H B DX D IR
FIHFA DK 20% 2t Db, THIEOFRRERD S
LIEHV BB EELLND. KB INLDEDE, 1
%, A VEORTICHT HREFEAT-RCEb A
TR LT DR RICERT 230DE5TH 5.

3. EHEEMELUETF BT 3EFEMSOMER
HEES (KM © ER

ot CO® sy B OYE FIc R 8 & B F B

IRt B, IEH <Y ABAOETFMBIINER
BTt HBEPEEHRLE LTSI 1) M
B S TR, EIESERE X D AT RE
ZROINT 5. 2) A, RSO RII—mIZ O
LIZIEFEOBE TIR/AME 2 EOEIE R L Tw5. fll

IRk, T F—EE, S sy —A, fbk

O REIRSES. 3) Trwey - AR @
B LEWEE @) rollichs 2fES5onT7 R
V= AERTET SRR E LTHET 5. Z OO
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iz i3y 10mu o electrone dense 7pfiEh 3kiE L
TwB. 77wy — AR MR ORI R
BAOBL Ry, fE>THIAKITE 6~8 HOBITH
5. 4 ISTRAENE 10me OFR TSNS,
5) Caudal sheath yxfgmFRHEHICEET HHINEILS b &
U, ERERIc o Cd <. Ceudal sheath [xzdi
(e bk, /haEjapk, Axial thread % 22 & I %
middle peace #JgkT 5. 6) 2 oo distal centriole
Ric % % J%3k middle peace i 75z B BRI LI 24
o Central axial thread » #@Ehilic 2 >3 25AHk
wiAEA T 18 o lateral axial thread X D 5. BT
2 JEI% posterior distal centriole DO BT
LERE DDA T WS, 7)) REFERLIC 2 RO
Central axial thread 2 7@ fElic 1 > 325HRIC
Wiz 9 Ao lateral axial thread 7VF %.

B M LHBES (AXHSHERRE - ER)

(1) TS ONTE, BEROBERC 2R EENSD
N5 EHCEFTmZ oW () NI 5%
faElacd 505 KATH DD

# (1) 254 FIRRLE Ly 100mu DRk
THEIh, WL BIRCEATOLIHD LA RO
EEANETOIATHDELTHBROLDE D —/F
R R ELET. (2 ROV
HAEFOETH D ET 2, TIOEEMIR R
bhERATLR.

35. EREHomE (B 18 EBREIRE0EE
HAR—R - BEH ¥ (EASE - #R
FR A SRR L7z 48 4] (69 {ll) DY EILOM
RIWTE E PeVez o P b rEY v KX BHAAEVIRIER
WifF L7z 20 R ONsRALE T2 i L 72 40 ] (54 fID
OFFRPE, EHELOFFRZREL. (SR
Ha el HERORERAE T R IBRREFEL
EN5LDOTHY, ThiiEsrevORELERTS
LEZBRABINIEREHRT H5DOTEERL, O
FEH R4 TR S IR E S L AR ELRF LHEZS
N5, ZOERMRTE LTS OMIERE, S
NN R Ok IERERT ) RUSELER]
BHOMERLRENETON, FRICE 3 ORFIIEY
BHOKEE LTIRET RV EES LD D3ED
TEERRERO—2LELZONSDOTHS. FHIFR
L LTRMISELS FET 5.
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%-%Egﬂwﬁﬁ(ﬁzﬁﬁ*w%Vﬁﬁﬁvﬁﬁ
FoR (AR EN)
EAWR—ER - BE B (HASER « WK

PeVear b rEVITE D 20 o8 S50% 165,
TAETHRE LGl BEENHET 240 3 fl, BERICSE
R TREL RSBt & o7z b @ 3 HIDAL
272 bhbhoffiic X b 40 f] (54 i) OFE
SIS TR TR E e A (EeE
FCHEINDOTREMED D B) - Tl DAV R R IMAE 2 17
e TERRT LHETHEEL T 2ha RS
T, HRMEIC4L tension RhmB ik 51z LTRE
NCEET 200 THS. FROFEMIFREE LTilic
H O RigE— (BEX - ER
BILOBERET AT

E BENSRTHWET.

T
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=
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37, FBEOWYBELICRE T
BEMER (KREX « iR
WWEOATWEN & LTk L W@idsdicsl3 5 K4
ER. 2. ¥ oRFBITE LCofEM. 3. Sufem. 4.
PZUMER. 5. BIREI 2318 BT s 5 a3k Mh
BWALPICSNARTIEERV. Tox it AMRtAD AT
WIS THEE T O 5 %M B OWIREE 125t T ML 7=
Mo, #MEARELTARKCRTF 727 757y, 2
TFTAVIFVETAL, FAEBOMAFENDOLET)
PHXDORININEEETED, XRRITNTAMIE, 7B
INE, MNEEOWIRZ DIz, L T2z Y by TR,
HEFHREOBINE BTz, AR TR=2 ) v,
A b= A FEHAEME OB A TEDEH, SERFICH
BWIED —2E LT A2y o 7 Frr Y vk
B2 NRITEEA L, AR O MFE E O ZE 8 B BRIk fE
IR U7o. R TS 53054 Ik U inEEo_ L&
MR TR AICHD, X 5~7 Wi T 5. Wb E
WHEPRA RN ENEER/ErbbRIz. TAME R
V7R~ 100mg g 54% 1 ER EICMREREZFT o758
ISR LB AOZTNICREETH S

38. AGEAMEMOBINEE (READMYE, TI/
BORBICRETHE (8 2 %)
BHIR « EREE (KREKX « SBR)
AW%%EE%@@@W%%ﬁKiém%wlokb
TRDNEREBIMMDO YA LR ATTS . BTG 556

HARERFE 1% 3,4 5

L [EZRAERIFEL 5 T BRI A v v R iR L
TXDIHIC LIET R WE Lo S i F gk
PEGR IR R BIEE 1 v £ v & L C synahorin %, g
famneyv, FAFv, SPEEOzV VeV FUHREBS
ZEBCINZ TEOFEE W JE T EIOM THlE L.

5 1 EHERERTESE S 0ORER
REEE— (BAX < ER)

EHHE EBNGHE FEX-ER
TEFA 29 4R57 1 [al[E BT 2T 20h B S T RL
Jeo MREETEE « 429 « SRERES D4 5T 2 FHFE
LRI SN D L 50D £ Lihs, I
ATHESHEM 2 4£ 6 A 9 giclmahLsLEL
T L AAIEIFE s S TRAME St o4 10 [l &
DT OMREPEIESIE Loas, BT T HIEE
9 H 3 B 1 MBENAFIEIESS RS, FO% 4
Iz E>TZOMERSHIHM S E Lz, ZOMICBIR.
MEAFOHITAREBE, ARFRILFEARILDTZDHD
R L7=DTHYET. ZORRICELELTASE 4
A 5 AERAH « FTm 7 U T T ARSI A0k ST
HEER AP L, S OB « BAPE R A L THESED
PIRARA LMoL EFELNELT, F LEAK
AT A PR E AT TR R T, 8 2 MBS K
SCEBEShE L. BT RERES LEL Kk
WTHE BIE T TR S LS E Lens, W
FRIEFOE HATIE S RTMAZ L £ LT, £ OMWHHL,
deiplE,  RESHC S TER AR LOBERA L TEW
DE LI SNDLETORNL AN TIEIZEA D
AL EN, Ldh X OfiiaiBE L TE, RFRIROLS
MED F LT MRS ERI TS kR L
F LY, BREESE « ERARL « RERZ OfhDlT:
BIZELTELE A DB OB EFUAHRE LD
BEANDHB R WS WETFLET. ITCRAE
OfEEH RFET L, SROFEEITARE 9 ALSE T2
TEF L RiomTnd 10 A 16 ABRETIAE
iy 4884, PER EEIRARL 384, REREL 42, MR
BESL Zofls 11 ThhEd. WhWwaFESEAE LT
HDOHFE N B RENTIA B 5 OTHEE, BN, HEis
EOMFEANZFRE L LRI L, £ OMOMKIIET
FEERARL WREE, BEZEROZBIKERKE
HiU72f g, RO & {{kifgk 155, 1, 3% 142, FuR
4, EERL 9 THDELR. ThixdEWemid
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DTEXVE LT IF o Shcifii s BT X
DRI A5 FETH D F LCM R, B, dui
W, Hb, JUNEEOL b, IFEREYLLEE W
7ZLEF. EREASBHRARLLEST, SBOKRIBDTE,
ROASTHEO FIAHZNTEBHALT I V.

Bl & o & =z B ' —

TIPSR L T 30 & LA AR S SR
Xh, KEZ 2R 1 ORE&MSEIRI 25 CEDE
L7 2 ERIETIT AR VIEWRT TH Y £5. SOk
ALDRE :‘Jbiv’L ZIZEEB/NEPLREBERFLZLODD X
LB THDET.

JL?E % DT BOITEF WA E T ML
THELOTHNET. LIRMTHRTES/ZDOTH D
F47%, B, BRTARS S TR0V k3, <
W EOTINELT, £S5 LTHERI D IHAEDHNRE
OB ERLIDOTHYET. RILNIZVEIH6N

THEERS ST 27z E S BWELIRETH D F L7z,
IR ERINENTERE D X 5 ITIn27-D1E, ki
FATEDIAHA  TRER « REHOHEOIFE RHECLHL0D
THHET.

O RS AEAHELHRELTERIZHELVLE
Lz b AEELIDTEHIVIRELDOTIESD
FEAN, ELAMIRPTCELDHBEILEOTEELE

DI FERER L 7 7okl « AR OIEH 8B
ié%@”¢)if ﬁ(%ukM#IMET%OLL
WS ZERLLUTIERNBREN THLOEBEIDTHY
R %Kﬁﬁﬁﬂiﬁw%@ﬂﬁkwﬁ®ﬁﬂ%gﬂk
R WA Z L RIEFIZS SR LW ETHD ET.

RIS HORES NI 25ImFE ICEHALE S EEDT
%m”ﬁRLL%Oﬁbﬁ@Lﬁoﬁfﬂ>Mm@md
e, IMATIdEEL S E/NIE, ik 5k
BHRELRONE L. AM»LIEHEShERATL
F2ids OO H 5 FIRIIO B 4 53BAnL T »inid
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XF L. FOHELDHLDICELTDORS HOMEHD
NATHDELT, HEPRERALIEI TS STERIC
TR DDOTEST, EREYETHWROEFRTL SR

SGHETLLT, FLVWEURLEZOTHDEY. FshA
s IR R R X e BRI R LR
ThhET.

FRIIARLEOSBOFROBETHYET. BHERAT
IEELTINED T D E T A, B, B, iy
THDETH, 1WA AN TR REARTHRIRS
NELT, BERBRAOMKE, AMKFEORREEIIER
AL TR T WET. IkE» D 500 oL EN
Sz 2 WO BN E VD E L. FhrbItiBEDT
VIR RO KEFR-EE B LR L TSR TwES. /NI
FRchiehL e dtima¥ad col2 16 BTt

THRINIFRCEOTHEL2OTHYET. Ol
(ffb\tliﬁl %ﬂ‘nﬁuﬂ/rTll?y‘f‘\—Vﬁﬂ)\L’C Wiz FREIC
2T CEn G 1 ARt RICEAED H g E

?,ﬁﬁ,a%ﬁ» IO THFRE RSB T
k2T Wws. CRLERFESCHEIML TV HE
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ETH D TT, LI SBOFESIFHCHHIN
LOTHHELT, BIALFTESERITIED EEA.
NI N LRE EWI DT, Ehic, WEWaR
LS Lo TEDETH, WEWIAELARDE
L7-HIE, MBEEOFCEHEITILEEDTRD
F. MBVAWADKEEDL, KMEicEwELL. Th
%%O%E‘ﬁmﬂﬁﬂ‘ojau Lindo72B0, KIKICER
WERNTH D ET. WEWEKERDDOITHER SN D
LTCER L AEROERE VS LOR, REINDIX
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w
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1. Gratax EHEXINETRTKES
BHE—-E (B - ER

IVEERE A . New York o Grafax 4%l Model
s¢g’’ Insafflation Apparatus (fiFRIVEBLR) &
Wiz [E%EEE COp # v & Nk L SIPHONMETER
TH ADFEA kL Autographic Manometer Tl
SRR RO RS W AR A DO AR IC X D % IR
N CO, # ADHBEETE LS. TOERICIDER
B BN RIER R E LTaihmA 375 flicihiE
ot RARARETE LEMmgcT ok ik
13 Rubin o /9¥ic X D T Sh Bl cike 5 1l
oMWz K L. (1) T, (2) ffgml. ) EEl.
(4) SHEE (24 BREREEOH 5 b o). () BASAL.
SBARBHLA & MR ICE
25 kR B KR 80 mmHg #ifsT COp MIREE
B RTINS . WENEEs 4~8 [, #Rind 5~
20mmHg TH b, 159 ffi (45%) & bihvi. (2) Bk
Z2ml Stenois. #)/E 150 mmHg 1ILh Dl EICHA DL
WCHRBRICEBIR S ENTHRT 530 T 37 flicibh
7=, (109,) (3) &g Adhesion. JEMN 100 mmHg
FE TS RHBITRE O b iE 2 R T b T 28 filic
nbhie B%). (4) @iEM Spasm. YJE 200 mmHg
EERL 1~2 HRAC TR SR
WERETLOT 35 flcion (109%). (5) BIHm
Occlusion. #J/F 200mmHg 1231, COs # ADITA
T HAREHZH DT BHICRLN 27%).
AWEFE LT 554 S5 ETIOT 5. XE
T~kpsiute COs 7 ZAD T2, LT LA I O FR
B2 B 5~10 HTHET 5. FEINEREEZ{T?
7= 107 rp CRASE & R h 5 33 B, EHA 4 4],
pezemy 15 5, iEH 8 fil, AT S FIEENh T
7ol EREAREY S

(1) IE%7A normal patency.

2. BEEFELCOVLT
FHAE ERESEA - EH)
SREFIEOT 97 HIT, 2 EILLERFEDH DD DOE

BIRMETIREE Lz, 2 E2s 29 4, 3 [l 40 fi, 4
Hlps 16 ), 5 [EA 8 4, 6 @28 3 4, 7 E» LHIT
BHot:. LEFREEDOZDS O 87 i, % 1 E
ETUBREER S 0z Linbon 124 Thol. A
TSR A IRT 2 X 5 ckorzd o n 27 fli
B, FORTE 1 ERHRICHA T RERTEEPRET X
5otz d o 18 F, 1 ENIEHET H 2 [
IERP R EELET X 5ok R h
7. FRECERIZ ok BbhAEETHLR LD
VI, fEbEErgess LA, BRIE MRS ROSHE G R < 2 4
THote. 97 Fid, KFHOMPERAED 10 FEFRv-
7- 87 e, ABO RAFBAREENREMCHLLD
X, 35 f5) 40.20, TH D, FEMMATEAR 43.6% LIt
L THS OSSR, XEMFHOH Rh
OB I THHEE 7 — A 23By Tk b Lo~enafl
R TEDB R AT

3. NS Faa—FY VIS InEEE R
M OEZRUEE (KX - ER)
BAET Y =2 v <5 R BEOBHEAN KA Fra—FY
VETATIWESIRNT 5 L0 S 2 L E—HITEED D
NTRESL2S, RERERIERNORE, < OO JIEZEL
YBERO—IEEE L, IVERBIRAE LTE W INETAZE
LA Fea—F Y vEEFRIGHLZ. Bb, $HE0
FHSIEMICE 2@, A Fra—FY v 7 24—+ 25
mg % 10cc OAFREEKCRfFE LD, TEINELD
DRI IEA 1 7 — v A [al~5 Bl & Uz W {AIBAZES] D
AT, BAoNg Fra—5 vy 24 (20mg) &
Fe LRI LiBRER 1 gsilRAe Lo, 2~37
AlEAL, RFERNOEGERC L > UOMERaOREY
otz 44, 3 pliEiRy Rz, L BNZEMEZ &
TULR). ki 30 flic RAER, 0% 2 flickE
B2 B TRACBOEMEARBROS OMBEHBEL, EELH
BESh7-C b BV FAT—FIC XD THHDk. ),
BIMERBRICE DA F e —F Y v RELOYE DR
P ERErRLALLOTHL, A fBHERDS
ZEREDLNTED. XT YV e P UT vy e 3
v, a g b=, BATV eI rIm—)Le ALLVT b
*br—%, ZAPVUTFEFAF—EHITIL, (PR
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%%anot% Ll b RS a0 Atipinid 5
25 B 5K, WKETIINE S R & AITRR
THERLVENLSEELZLND

4. MEERTELERE (CHE1THE D SREYIRoENE Bi-5
131 EaAR F (BRRDH « E8)

5. HHRIAZDOMERE
RHEE— (BAX - ES)

(EHnE REEF (B - )

EIL
%

®2E BATEES BERMADS
WA 8L 4 6 1 26 B JER « dLmE

1. ARFOBZHEBEICOLT (B1H)
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2. FEINEEFROEEROEREICD T
Il B (CSmEbE « EH)

3. FEIRESEFHICOWT
o OEZ e In g - B (A - ER)
?EWEm$¢m4ﬁﬁwwm&“mM ELTCED
FERDIDOTH D, EEHIC Ms DML D B D
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