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Activation of Cdc2 Kinase Induced by Okadaic Acid without the
Dephosphorylation of Cdc2 on Tyrosinel5

Norio MASUY A

Department of Obstetrics and Gynecology, Sakura Hospital, Toho University School of Medicine,
564-1 Shimoshizu, Sakura-shi, Chiba 285-8741, Japan ; and Department of Biochemistry,
Toho University School of Medicine, 5-21-16 Omori-Nishi, Ota-ku, Tokyo 143-8540, Japan

Abstract : In the eukaryotic cell cycle, M phase is induced by the activation of Cdc2 kinase, composed of
Cdc2 and cyclin B. During G: phase it is inhibited by the phosphorylation on Thrl4 and Tyr15 of Cdc2.
Dephosphorylation of those residues activates Cdc2 kinase and induces M phase. Okadaic acid, a potent
inhibitor of phophatases 1 and 2A, has been shown to activate Cdc2 kinase, but the molecular mecha-
nism of the activation is not yet clear. In the present study, two Cdc2 kinase-containing fractions, high
speed supernatant of metaphase egg extract (HSS) and ammonium sulfate-fractioned maturation-
promoting factor (As-MPF) from Xenopus egg extract were prepared, and the action of okadaic acid
upon these two fractions was examined 7 vitro. Although Cdc2 kinase activities of both HSS and As-
MPF were increased by okadaic acid, the mechanism of activation was found to be different. The
dephosphorylation of Tyr15 of Cdc2 accompanied the okadaic acid-induced activation of Cdc2 kinase in
HSS, but not in As-MPF. The difference was mainly due to that of ATP concentration between these
fractions. Thus, this study presents the evidence that okadaic acid can activate Cdc2 kinase by the

mechanism independent of the dephosphorylation of Tyr15 of Cdc2.

Key words : Cdc2 kinase, cell cycle, okadaic acid, tyrosine 15 of Cdc2, Xenopus laevis

(Jpn J Fertil Steril 47 : 1-12 2002)

Introduction

In eukaryotic cells the onset of mitosis is induced
by the activation of the maturation promoting factor
(MPF)'"¥, the master regulator of the entry into M-
phase. It is now known that MPF, as a molecule, is
equivalent to Cdc2 kinase. It is composed of a cata-
lytic subunit, Cdc2, the level of which is constant
throughout the cell cycle, and a regulatory subunit,
cyclin B, which oscillates in abundance during the cell
cycle'™ . The activation of Cdc2 kinase at the onset
of M phase is known to be controlled by the change in
the phosphorylation state of Cdc2"™". During G. phase
Thr14 and Tyrl5 of Cdc2 are phosphorylated maxi-
mally by Weel and Mytl kinases, and the activation
of Cdc2 kinase is thereby prevented " ". Cdc25 cata-

lyzes the abrupt dephosphorylation of Thrl4 and Tyr
15 at the G./M transition, resulting in the rapid in-
crease of the activity of Cde2 kinase ™",

Okadaic acid, a potent inhibitor of type 1 and type 2
A protein phophatases, has been shown to induce M
phase or M phase-like phenotypes in various types of
cells as well as the increase of the activity of Cdc2
kinase. Microinjection of okadaic acid into oocytes of
Xenopus induced miotic maturation and MPF activa-
tion®. Microinjection of okadaic acid into oocytes of
starfish induced the increase of histone H1 kinase ac-
tivity*. Histone H1 kinase was activated by okadaic
acid in a cell-free extract of Xenopus eggs®'. In cul-
tured BHK?21 cells okadaic acid was shown to induce

the activation of Cdc2 kinase and mitosis specific

events™. Although many studies have shown that




2(2) Mechanism of activation of Cdc2 kinase

Cde2 kinase is activated by okadaic acid, the underly-
ing molecular mechanism is not yet clear. A few mod-
els for Cdc2 activation by okadaic acid have been pro-
posed® *, According to these models, okadaic acid in-
duces the phosphorylation of Cdc25 by the inhibition
of the phosphatase which dephosphorylates and inhib-
its Cdc25. Cdce25 is fully activated by the phosphoryla-
tion and activates Cdc2 kinase by dephosphorylating
Thr14 and Tyrl5 of Cdc2. To gain more knowledge
on the action of okadaic acid leading to the activation
of Cdc2, the present work was undertaken.

In the present study, I prepared two fractions con-
taining Cdc2 kinase, high speed supernatant of meta-
phase egg extract (HSS) and ammonium sulfate-
fractioned MPF (As-MPF), from Xenopus egg ex-
tract, and examined the action of okadaic acid upon
these two fractions in vitro. 1 have found that the
mechanism of activation of Cdc2 kinase is different
between these fractions. I present the evidence that
okadaic acid can activate Cdc2 kinase by the mecha-
nism independent of the dephosphorylation of Tyrl15
of Cdc2.

Materials and Methods

Preparation of HSS and As-MPF. The eggs of
Xenopus laevis dejellied with 2% cysteine were
washed with 100 mM NaCl, 50 mM Tris-HCI (pH 7.0),
suspended in cold extraction buffer (EB*’) consisting
of 80 mM sodium B-glycerophosphate, 20 mM EGTA,
15 mM MgCl, 20 mM HEPES (pH 7.5), 1 mM dithio-
threitol, leupeptin (3 pg/ml), and 300 uM phenylmeth-
ylsulfonyl fluoride, and transferred to 20-ml centrifuge
tubes containing EB. After excess EB was with-
drawn, the eggs were crushed by centrifugation at
10,000 g for 15 min at 4C. The cytoplasmic fraction
between the lipid caps and the pellet was collected
and centrifuged again at 10,000 g for 15 min. The re-
sultant cytoplasmic fraction was centrifuged at
250,000 g for 4 hr in the Beckman SW 55 rotor. The
supernatant was used as HSS.

As-MPF was prepared as described by Yamashita
and Maller® without addition of ATPyS. The 250,000
g supernatant was obtained as in the preparation of

HSS except that the eggs were suspended in cold

Jpn. J. Fertil. Steril. Vol. 47 No. 1

modified extraction buffer (MEB ") consisting of 80
mM sodium B-glycerophosphate, 50 mM NaF, 20 mM
EGTA, 15 mM MgCl,, 20 mM HEPES (pH 75), 1 mM
dithiothreitol, leupeptin (3 pg/ml), and 300 uM phen-
ylmethylsulfonyl fluoride, and transferred to 20-ml
centrifuge tubes containing MEB with 20 mM o-
naphthyl phosphate. A 0~35% (NH,).SO, fraction
from the supernatant was prepared by the addition of
0.65 vol of 3.8 M (NH,).SO, dissolved in 80 mM sodium
B-glycerophosphate, 15 mM MgCl,, 20 mM EGTA, 20
mM HEPES (pH 7.5). The mixture was incubated on
ice for 30 min, and the precipitate was collected by
centrifugation. The precipitate was resuspended in di-
alysis buffer (DB : 100 mM sodium B-glyceropho-
sphate, 15 mM MgCl;, 5 mM EGTA, 20 mM HEPES
[pH 7.5], 300 uM phenylmethylsulfonyl fluoride, 1 mM
dithiothreitol), whose volume was equal to one fifth of
the total volume of the 250,000 g supernatant, dia-
lyzed overnight against 1,000 ~5,000 vol of DB, and
stored in aliquots at —80C.

Cdc2 Kinase Assays. Samples were diluted 5-fold
with DB. Four microliters of the diluted samples were
mixed with 16 pl of histone H1 kinase assay buffer (25
mM HEPES [pH 75], 125 mM MgCl., 375 mM B-
mercaptoethanol, 0.125 mM ATP, 6.25 uCi[y-“P]-ATP,
0.625 mg/ml histone H1, 0.125 mg/ml bovine serum al-
bumin) and incubated for 15 min at 30°C. Reactions
were terminated by the addition of 10 ul acetic acid,
and the mixture was spotted on P81 phosphocellulose
paper. The P81 phosphocellulose paper was washed
once with 30% acetic acid for 15 min and twice with
15% acetic acid for 15 min each. The P81 paper was
then dehydrated in 99.5% ethanol and dried. The ra-
dioactivity was quantified by counting Cerenkov ra-
diation.

Western blotting. Protein samples were mixed with
3 volume of PI-sample buffer (60 mM Tris-HCl [pH
6.81, 2% SDS, 10% glycerol, 5 mM EDTA, 20 mM Nas
VO,, 30 mM NaF, 5% B-mercaptoethanol, 3% BPB),
and subjected to SDS-polyacrylamide gel electropho-
resis (SDS-PAGE). Twelve percents and 7.5% poly-
acrylamide gels were used for the detection of Cdc2
and of Cdc25 and Weel, respectively. The sample vol-

ume applied to each lane was 5~20 ul. After electro-
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incubated with 2 uM okadaic acid for 30 min at 27C, and the activity of Cdc2
kinase was assayed using histone H1 as substrate. The activity after the treat-
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Fig.2 Time course of activation of Cdc2 kinase. The histone H1 kinase activity was
assayed every 10 min after the incubation of either HSS (A) or As-MPF
(B) with 2 uM okadaic acid at 27°C. In the control the addition of okadaic acid
was omitted and the activity was assayed without incubation. The point at

zero time represents the activity assayed immediately after the addition of

okadaic acid. Each point with bar represents the mean + S.E. of four separate

assays. The values are expressed as the percentages of the activity in the con-

trol.

phoresis proteins were transferred to PVDF mem-
brane. Cdc2, Cdc2 phosphorylated on Tyrl5 (PY15-
Cdc2), Cdc25 and Weel were detected with anti-Cdc2

(clone 5F6, MBL and monoclonal mouse anti-p 34,

ZYMED) , anti-phospho-Tyr15-Cdc2 (anti-PY15-Cdc2)
(Phospho-cdc2[Tyrl15] Antibody, Cell Signaling), anti-
Cdc25 (prepared in this laboratory), and anti-Weel
(Rabbit anti-Weel, ZYMED) antibodies, respectively.
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The proteins were visualized by use of the appr-
opriate secondary antibodies conjugated with alkaline
phosphatase, 5-bromo-4-chloro-3-indolyl-phosphate and
4-nitro blue tetrazolium chloride.

Results

To confirm whether okadaic acid activates Cdc2
kinase in HSS and As-MPF, I measured the histone H
1 kinase activity in these fractions after the incuba-
tion in the presence of okadaic acid. The kinase activi-
ties in HSS and As-MPF increased to about 180% and
160% of the control, respectively, after the incubation
with 2 uM okadaic acid for 30 min (Fig. 1, A and B).
Then, the time course of the histone H1 kinase activ-
ity in HSS and As-MPF was examined after the incu-
bation of these fractions with okadaic acid. As shown
in Fig. 2, the histone H1 kinase activity in HSS in-
creased immediately to about 125% of the control and
rose gradually thereafter (Fig. 2A), whereas the activ-
ity in As-MPF immediately increased to about 160%
and the high activity was maintained for 50 min at
least (Fig. 2B).

Next, the molecular state of Cdc2 was analyzed by
the western blotting. In electrophoresis Cdc2 of the
Xenopus egg is known to migrate as four bands with
different mobilities according to the difference in the
molecular state. The band with the highest mobility is
known to correspond to the fully active state of Cdc2
kinase. Cdc2 in untreated HSS was detected as two
bands and during the incubation with okadaic acid
two bands appeared in new positions (Fig. 3A). Each
band of Cdc2 was denoted as band1~4 according to
its position from top to bottom. Cdc2 in the untreated
HSS was detected as two bands, namely bands 1 and
3. On incubation of HSS with okadaic acid band 1 dis-
appeared immediately and band 2 appeared simulta-
neously (Fig. 3A, upper panel). At 20 min after incu-
bation band 2 became undetectable, whereas band 4
became detectable instead. The level of the Cdc2
phosphorylated on Tyr15 was observed to decrease
at the same time, indicating that the dephosphoryla-
tion of the Tyr residue of Cdc2 had occurred. The
electrophoretic pattern of Cdc2 did not undergo much

change thereafter, at least until 50 min after incuba-
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Fig.3 Okadaic acid-induced change in the molecular
state of Cdc2. HSS (A) or AssMPF (B) was
incubated with 2 pM okadaic acid at 27C. At
the indicated times after incubation the reac-
tions were stopped by addition of Pl-sample
buffer. The incubated samples were analysed
by SDS-PAGE with 12% SDS-polyacrylamide
gel and western blotting. The membrane was
probed with an anti-Cdc2 antibody (upper
panel) or with an anti-PY 15-Cdc2 antibody
(lower panel). Sample without either addition
of okadaic acid or incubation are shown as the
controls (lanes denoted as “OA (—)"). The
numbers on the right (1—4) denote the posi-
tion of the corresponding bands of Cdc2 (band
1=4},

tion. In untreated As-MPF, Cdc2 was detected as
three bands, namely bands 1~3, and band 4 was un-
detectable (Fig. 3B, upper panel, leftmost lane). Band
4, corresponding to the active form of Cdc2, appeared
immediately after addition of okadaic acid to As-MPF
(Fig. 3B, upper panel, second lane from the left). The
Tyrl5 residue of Cdc2, however, was not dephospho-
rylated (Fig. 3B, lower panel). Instead, the bands of
Cdc2 detected with anti-PY15 antibody underwent a
lower shift in electrophoretic pattern (Fig. 3B, lower
panel). No change in the electrophoretic pattern of
Cdc2 occurred thereafter. Increase of the concentra-
tion of okadaic acid up to 20 uM did not change the re-
sults described above. However, when the concentra-

tion was 0.2 uM or lower, no change in the electropho-

retic pattern of Cdc2 was induced (data not shown).
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Fig.4 Okadaic acid-induced change in the molecular
state of Cdc25 and Weel. HSS (A) or As-MPF
(B) was treated exactly as in Fig. 3. The pro-
tein samples were analyzed by SDS-PAGE
with 7.5% polyacrylamide gel and western
blotting. The membrane was probed with an
anti-Cdc25 antibody (upper panel) or with an
anti-Weel antibody (lower panel).

In some preparations of As-MPF band 4 was detected
before addition of okadaic acid. In such cases, the in-
tensity of band 4 increased after addition of okadaic
acid. In all the As-MPF preparations examined, at
least one of anti-PY15 reactive band of Cdc2 was ob-
served to undergo a lower shift although dephospho-
rylation of Tyrl15 of Cdc2 was never detected. Since
Cdc25 and Weel regulate the phosphorylation state of
Tyrl5 of Cdc2, the molecular states of these enzymes
were also analyzed by western blotting (Fig. 4). In
HSS, the decrease in the electrophoretic mobilities of
both of Cdc25 and Weel was observed during the in-
cubation with okadaic acid (Fig.4A). These changes
were initiated at about 10 min after the incubation
with okadaic acid, and was completed by 20 min. The
retarded bands in the electrophoresis are known to
correspond to active form in Cdc25 and inactive form
in Weel. In As-MPF, the electrophoretic mobilities of
both Cdc25 and Weel remained unchanged even a
fter incubation with okadaic acid (Fig. 4B).
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The results mentioned above demonstrated that
the dephosphorylation of Tyr15 residue of Cdc2 ac-
companied the okadaic acid-induced increase of his-
tone H1 kinase activity in HSS, but not in As-MPF.
Since the dephosphorylation of Cdc2 is known to be
catalysed by Cdc25, I examined the effects of sodium
orthovanadate (Na;VO,), an inhibitor of Cdc25 and
other tyrosine phosphatases. When HSS or As-MPF
was incubated for 50 min with okadaic acid in the
presence of 10 mM sodium orthovanadate, the in-
crease of the activity of Cdc2 kinase was abolished in
HSS (Fig. 5A), but unaffected in As-MPF (Fig.5B).
Consistent with these results, the okadaic acid-
induced change in the electrophoretic pattern of Cdc2
was abolished in the presence of sodium ortho-
vanadate in HSS, but unchanged in As-MPF (Fig. 6,
A and B).

Since the effects of okadaic acid on the molecular
state of Cdc2 in HSS and in As-MPF were different, I
suspected that the difference might be caused by dif-
ferent concentration of ATP in these fractions. Be-
cause of the dilution during dialysis the concentration
of ATP in As-MPF is expected to be much lower than
that in HSS. To address this issue, I analyzed the mo-
lecular state of Cdc2 in As-MPF after 30-min incuba-
tion with okadaic acid in the presence of 1 mM ATP.
As shown in Figure 7, Tyr15 residue of Cdc2 was
dephosphorylated under this condition (Fig. 7, lower
panel, right lane). The decrease of the mobilities of
Cdc25 and Weel was also observed under the same
condition (Fig. 8). Although okadaic acid did not cause
the dephosphorylation of the Tyr15 residue of Cdc2 at
0.03 mM ATP, it induced the dephosphorylation in-
completely at 0.1 mM ATP, and completely at 0.3 mM
ATP (Fig. 9) . The dephosphorylation of Tyrl5 was in-
hibited by sodium orthovanadate (Fig.9). The retar-
dation in the electrophoretic mobilities of both of Cdc
25 and Weel was induced by okadaic acid in the pres-
ence of ATP at 0.3 mM or higher concentration (Figs.
8 and 10). These changes in the mobilities of Cdc25
and Weel were not inhibited by sodium ortho-
vanadate (Fig.10).
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Fig.5 Effect of sodium orthovanadate on the activation of Cdc2 kinase by okadaic

acid. The histone H1 kinase activity was assayed after incubation of either
HSS (A) or As-MPF (B) with 2 uM okadaic acid for 30 min in the absence
(middle, denoted as “OA (+)")or presence (right, denoted as “OA (+),
Na;VO, (+)")of 10 mM sodium orthovanadate. The activities of the samples
with neither incubation nor addition of the inhibitors are taken as the controls

(left, denoted as “CONTROL”). Each column with bar represents the mean

+S.E. of four separate assays. The values are expressed as the percentage of

the mean value of the control.

Discussion

In the present study I have shown that histone H1
kinase activities of both HSS and As-MPF were in-
creased by okadaic acid, and that the increase of the
activity was accompanied by that of the fully active
form of Cdc2. Since it is known that histone H1 kinase
activity in metaphase Xenopus egg exract is mostly
due to Cdc2 kinase** and that okadaic acid activates
Cdc2 kinase in Xenopus egg extract *, the observed
increase of histone H1 kinase activity is most likely to
indicate that okadaic acid activated Cdc2 kinase both
in HSS and in As-MPF. This is also supported by the

concomitant increase of the active form of Cdc2

kinase as evidenced by the intensified band 4 on the
western blot (Fig. 3).

Although the okadaic acid-induced activation of
Cdc2 kinase was observed both in HSS and in As-
MPF, several lines of evidence suggest that the mo-

lecular mechanism underlying the activation was dif-
ferent between the cases with the two fractions. In
HSS, the dephosphorylation of Tyr15 of Cdc2 accom-
panied the okadaic acid-induced activation of Cdc2
kinase (Fig. 3) . Since the phosphorylation state of Cdc
2 on Tyrl5 is regulated by the balance between phos-
phorylating Weel and Myt1 kinases and dephospho-
rylating Cdc25 phosphatase 7% the dephospho-
rylation of Tyrl15 can be attributed to either activa-
tion of Cdc25 or inactivation of Weel or Mytl kinase.
Cdc25 is known to be activated by phosphorylation on
several Ser/Thr residues in the N-terminal region.
The phosphorylation results in the decrease in the
electrophoretic mobility ***". On the other hand Wee
1is inactivated by phosphorylation, which also causes
the decrease in the electrophoretic mobility *’. Thus,
the results described above suggest that okadaic acid
induced the dephosphorylation of Tyr15 of Cdc2 by
both activation of Cdc25 and inactivation of Weel. In
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Fig.6 Effect of sodium orthovanadate on okadaic
acid-induced change in the molecular state of
Cdc2. After incubation of either HSS (A) or
As-MPF (B) for 50 min with 2 uM okadaic acid
in the absence (second lanes from the right) or
presence (rightmost lanes) of sodium ortho-
vanadate, western blotting was performed as
in Fig. 3. Unincubated (leftmost lanes) and in-
cubated (second lane from the left in B) con-
trols, in which neither okadaic acid nor so-
dium orthovanadate was added, were also
shown. The membrane was probed with an
anti-Cdc2 antibody (upper panel) or with an
anti-PY15-Cdc2 antibody (lower panel).

contrast, incubation of As-MPF with okadaic acid did
not induce the dephosphorylation of Tyr15 residue of
Cdc2 despite the increase of activity and amount of
the active form of Cde2 kinase (Figs. 1B and 3B) . Con-
sistently, it did not induce the changes in the electro-
phoretic pattern corresponding either to activation of
Cdc25 or to inactivation of Weel (Fig. 4B) . The above
results indicate that the incubation of HSS with oka-
daic acid caused the dephosphorylation of Tyr15 resi-
due of Cdc2 and the resultant activation of Cdc2
kinase, whereas incubation of As-MPF caused activa-
tion of Cdc2 kinase by the mechanism independent of
the dephosphorylation of the Tyr residue.
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Fig.7 Effect of ATP on okadaic acid-induced change
in the molecular state of Cdc2 in As-MPF. Western
blotting was performed as in Fig. 3 after incubation
of As-MPF for 30 min with 2 uM okadaic acid in the
presence of | mM ATP. Left lane denoted as “OA
(=) ATP (-)"represents sample without incuba-
tion or addition of either okadaic acid or ATP. Mid-
dle lane denoted as “OA (+) ATP (—)” represents
sample with incubation of okadaic acid for 30 min at
27T in the absence of ATP. Right lane denoted as
“OA (+) ATP (+)” represents sample with incu-
bation of both okadaic acid and ATP for 30 min at
27C. The membrane was probed with an anti-Cdc2
antibody (upper panel) or with an anti-PY15-Cdc2
antibody (lower panel).

The difference in the dependence of the activation
of Cdc2 kinase on the dephosphorylation of Tyr15
residue of Cdc2 is reflected in the results of the ex-
periment with sodium orthovanadate (Figs.5 and 6).
The okadaic acid-induced changes in both activity
and molecular state of Cdc2 kinase were almost com-
pletely abolished in the presence of 10 mM sodium or-
thovanadate in HSS, whereas they remained almost
unchanged in As-MPF. Since vanadate inhibits the
phosphatase activity of Cdc25 dephosphorylating Tyr
15 of Cdc2, the results are consistent with the view
that the dephosphorylation of Tyr15 is an essential
step in the mechanism of okadaic acid-induced activa-
tion of Cdc2 kinase in HSS, but not in As-MPF.

What causes the difference between these mecha-
nisms? Probably it is mainly caused by the difference
in the concentration of ATP between HSS and As-
MPF. On the basis of the reported value of ATP con-
tent per oocyte *, I estimate the concentration of
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Fig.8 Effect of ATP on okadaic acid-induced change
in the molecular state of Cdc25 and Weel in
As-MPF. Western blotting was performed as
in Fig. 4 after incubation of As-MPF for 30 min
with 2 uM okadaic acid in the presence of 1
mM ATP. The treatment of the samples and
the denotation of the lanes are the same as in
Fig. 7. The membrane was probed with an
anti-Cdc25 antibody (upper panel) or with an
anti-Weel antibody (lower panel).

ATP in HSS and in As-MPF to be about 2 mM and 1
uM, respectively. ()kad-aic acid induced the dephos-
phorylation of Tyrl5 of Cdc2 also in As-MPF when
the concentration of ATP was raised to 0.3 mM or
higher (Figs. 7 and 9). Considering the estimated ATP
concentrations above, the result indicates that the
dephosphorylation of Tyr15 requires relatively high
concentration of ATP, which is readily attained in
HSS, but not in As-MPF. Since the same range of
ATP concentration is also required for okadaic acid-
induced phosphorylation of Cdc25 and Weel, as evi-
denced by the decrease in the electrophoretic mobili-
ties (Fig. 10), it is reasonable to consider that the re-
quirement of ATP concentration over 0.3 mM for the
dephosphorylation of Tyr15 of Cdc2 is due to that for
activation of Cdc25 or inactivation of Weel through

phosphorylation of these enzymes. Okadaic acid-

induced changes in the molecular states of Cdc2, Cdc
25 and Weel observed in As-MPF supplied with 0.3
mM or higher concentrations of ATP were similar to
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Fig.9 Effect of ATP concentrations on okadaic acid-
induced change in the molecular state of Cdc2.
Western blotting was performed as in Fig. 3
after incubation of As-MPF for 30 min with 2
1M okadaic acid in the presence of 0.03, 0.1, or
0.3 mM ATP and in the absence (=) or pres-
ence (+) of 10 mM sodium orthovanadate.
The membrane was probed with an anti-Cdc2
antibody (upper panel) or with an anti-PY15-
Cdc2 antibody (lower panel).

OA(+)

o Cde25

o Weel
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Fig. 10 Effect of ATP concentrations on the change
in the molecular state of Cdc25 and Weel by
okadaic acid. Western blotting was per-
formed as in Fig. 4 after incubation of As-
MPF for 30 min with 2 pM okadaic acid in
the presence of 0.1, 0.3 or ImM ATP and in
the absence (=) or presence (+) of 10 mM
sodium orthovanadate. The membrane was
blotted with an anti-Cdc25 antibody (upper
panel) or with an anti-Weel antibody (lower
panel).

those in HSS. Therefore, it is suggested that the
mechanism of Cdc2 kinase activation under these two
conditions are similar to each other.

Besides the increased dephosphorylation of Cdc2 on

Tyrl5, okadaic acid induced other changes in the mo-
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lecular state of Cdc2 at the lower ATP concentrations
in As-MPF. When 003 mM ATP was added to As-
MPF, okadaic acid caused the increased phosphoryla-
tion of Cdc2 on Tyrl5 (Fig. 9). It is likely to be due to
the activation of Weel or Mytl. When 0.1 mM ATP
was added to As-MPF, okadaic acid seemed to cause
virtually no change in the phosphorylation state of
Tyrl5 of Cdc2. It is because the activation of Cdc25
was balanced by that of Weel and Myt] kinases with
the opposing activity. This view is supported by the
observation that phosphorylation of Cdc2 on Tyri5
was strongly increased when the activity of Cdc25
was inhibited by sodium orthovanadate (Fig.9).

Kumagai and Dunphy®’ proposed a mechanism ex-
plaining how okadaic acid induces the activation of
Cdc2 kinase. They showed that okadaic acid pro-
motes phosphorylation of Cdc25 by inhibition of Cdc
25-inhibitory phosphatase and proposed that okadaic
acid-induced phosphorylation of Cdc25 activates this
enzyme and leads to the activation of Cdc2 kinase.
This mechanism readily explains okadaic acid-indu-
ced activation of Cdc2 kinase caused by the dephos-
phorylation of Tyrl5(Figs. 1A, 2A and 3A). As for the
okadaic acid-induced activation of Cdc2 kinase with-
out dephosphorylation of Tyr15 (Figs. 1B, 2B and 3B) ,
however, some other mechanism (s) must be consid-
ered. Some possible explanations may be provided by
the change in the phosphorylation state of the other
site of Cdc2 than Tyrl5.

Thr14 and Thr161 are known as the phosphoryla-
tion sites of Cdc2 besides Tyr15™** The phospho-
rylation of Thr161 by cdc2-activating kinase (CAK) is
essential for the activity of Cdc2 kinase, whereas that
of Thr14 or Tyr15 is inhibitory"™*. Thr161 is known to
be phosphorylated by CAK and dephosphorylated by
either kinase-associated phosphatase (KAP) or protein

39— 43)

phosphatase 2A"*™*_ Therefore, okadaic acid is ex-
pected to shift the balance toward the phosphoryla-
tion of Thr161 by its inhibition of protein phosphatase
2A. Actually, okadaic acid was shown to inhibit the
dephosphorylation of Thr161 of Cdc2, which normally
occurs after the degradation of cyclin B at the onset

)

of anaphase '’. A similar mechanism may explain the

okadaic acid-induced activation of Cdc2 kinse without
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dephosphorylation of Tyr 15, which was observed
when okadaic acid activated Cdec2 kinase in As-MPF
with no ATP added (Figs. 1B and 2B).

In the present study I have shown that okadaic acid
can activate Cdc2 kinase by the mechanism independ-
ent of the dephosphorylation of Tyr15 of Cde2. To my
knowledge, it is the first demonstration of this fact.
What is the significance of this observation? The
physiological importance of the mechanism of Cdc2
kinase activation, independent of the dephosphoryla-
tion of Tyrl15, has been shown in G»-M transition of
special types of the cell cycle. For example Tyrl15 is
not phosphorylated in goldfish oocyte maturation, and
Cdc2 kinase is activated by the mechanism independ-
ent of the dephosphorylation of Tyr15 of Cdc2". In
Xenopus oocyte Cdc2 is not phosphorylated on Tyr15
during the MI-MII transition period®™*. Since Cdc2 is
activated during this period at the onset of MII, the
activation is due to the mechanism independent of the
dephosphorylation of Tyrl5 of Cdc2. Moreover, the
similar mechanism may be required for the activation
of Cdc2 kinase even in more general cases where Cdc
2 kinse is activated by the dephosphorylation of Tyr
15. At the G»-M transition of the cell cycle Cdc2 kinase
must be activated very rapidly from the inactive
state. The rapid activation is achieved by a positive
feedback loop ***'. Once the slight activation of Cdc2
kinase occurs, the slightly activated Cdc2 phospho-
rylates and activates Cdc25, which dephosphorylates
and activates additional Cdc2 kinase in turn. The in-
itiation of the positive feedback loop between Cdc2
and Cdc25 may be induced by the mechanism of Cdc2
kinase activation, independent of the dephosphoryla-
tion of Tyrl15. Therefore, the investigation of the Cdc2
kinase-activating mechanism I have shown in this
study will contribute to the understanding of the
physiological regulation of Cdc2 kinase.
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for critical reading of the manuscript and for helpful
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Clinical Investigation of Male Infertility in Patients with a
Past History of Mumps Orchitis

Takashi Imamoto, Hiroyoshi Suzuki, Naoto Kamiya, Akira Komiya,
Akiyuki Shimizu, Toyofusa Tobe, Tomohiko Ichikawa and Haruo Ito

Department of Urology, Chiba University School of Medicine, Chiba 260-8670, Japan

To investigate seminal function in patients with mumps orchitis, 16 patients between the ages of 16
and 43 years (average, 30.4) were examined in this study between 1987 and 1999. Deafness was ob-
served in one patient. Bilateral testes were involved in 7 cases, unilateral in 7, and laterality was unclear
in 2. Among the 6 unilateral cases who underwent semen analysis, one had oligozoospermia and 5
‘showed a normal sperm count ; 3 of those with normal sperm count had decreased sperm motility. Of
the 7 patients with bilateral orchitis, 5 showed azoospermia, one had oligozoospermia, and one had nor-
mal sperm count and motility. In one azoospermia case, sperm count and motility normalized 18 months
after onset of orchitis. Another azoospermia patient had a Johnsen score of 4.6 at testicular biopsy 16
years after the occurrence of bilateral orchitis. For such patients, application of assisted reproductive
technology should be considered.

Key words : mumps, orchitis, male infertility, assisted reproductive technology
(Jpn J Fertil Steril 47 : 13-17 2002)
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Efficacy of a Group Approach to Infertile Patients’ Mental Care

Yayoi [to, Kimiko Fukuda and Takeshi Kuramoto
Kuramoto Women' s Clinic, Fukuoka 812-0012, Jaban

Starting from 1997, We started a group for infertile patients' mental care. This study was conducted
to investigate efficacy of a group approach to infertile patients' mental care. 38 patients who partici-
pated in the group from May 1997 to April 1998, were questioned by mail through an anonymous ques-
stionaire. Results shows that 81% patients were satisfied with the group and 90. 5% of them found it
helpful. Participants of the group were released from loneliness, and got catharsis and freedom from
anxiety for their experience of infertile treatment. We recommend that each infertility treatment insti-
tution use a group approach for infertile patients' mental care.

Key words : group approach, infertile patients, mental care
(Jpn J Fertil Steril 47 : 19-24 2002)
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The Efficiency of the Computer Software “Sarah Base” for the Data Control and
Statistical Analysis of Infertility Treatment

Tae Naito, Yuka Kudo and Takafumi Utsunomiya
St. Luke Clinic, 5 Tsumori-Tomioka, Oita City, Oita, 870-0947, Japan

The software for the filing and analysis of medical data, “Sarah Base”, was designed and constructed in our
clinic. This software was designed with the aim of storing data accurately and simply. Using this software, statis-
tical analysis is performed easily and correctly. In addition, presentations at medical meetings and papers are
performed sophisticatedly and further studies are designed smartly. Furthermore, fine utilities were designed to
run the system ; simpler input of the data is available using a floppy disk of the results from examination centers
and new additional headings are framed easily by users. The optional software for providing reports of assisted
reproductive technology to the Association of Japan Obstetrics and Gynecology was also designed and we have
already reported twice using this software. Since the opening of our clinic in June/1992, the number of patients
who desired a baby was 4,398 and the pregnancy rate was 44.9%. The pregnancy rate of ART depends on the
case of infertility. Using the “Sarah Base”, We evaluated and analyzed the pregnancy rate in 4,826 cycles of ART
from 1992 to 2001 in each group according to the infertility factors. The highest pregnancy rate per ART cycle
was 25.6%. This was obtained in the patients with anti-sperm antibody factor. On the other hand, the lowest
pregnancy rate of 16.7% was found in the patients with male factor.

We concluded that precise and accurate data control is essential for medical institutes, especially for clinics of
reproductive medicine.

Key words : Sarah Base, computer soft, statistical analysis, medical examination soft, ART
(Jpn J Fertil Steril 47 : 25-31 2002)
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The Effect of Age on Pregnancy Rate in Assisted Reproductive Technology

Kazuo Masaki, Kanako Itoh, Yukihiro Shibui, Motoko Shiokawa, Ei Ubagai,
Yukiko Katagiri, Yutaka Sasabe, Yuji Abe and Harumi Kubo

First Department of Obstetrics and Gynecology, Toho University School of Medicine,
6-11-1 Ohmorinishi, Ohta-ku, Tokyo 143-8541, Japan

The aim of this study was to evaluate the effect of age on the rates of fertilization, pregnancy, implan-
tation and abortion in three hundred thirteen women who had undergone a total of 469 cycles of con-
ventional IVF or intracytoplasmic sperm injection (ICSI) between January 1997 and December 1999.
The subjects were divided into four age groups (group 1: <30 years; group 2: between 30 and 34
years; group 3 : between 35 and 39 years ; group 4 : 240 years). For IVF, fertilization rates were 50.9%,
69.2%,59.4% and 74.1% in groups 1, 2, 3 and 4, respectively. Pregnancy rates were 36.4%, 37.0%, 18.8%
and 13.6%, respectively, and implantation rates were 30.4%, 19.3%, 9.8% and 6.4%, respectively. For
ICSI, fertilizaion rates were 75.9%, 81.8%, 79.3% and 72.1% in groups 1, 2, 3 and 4, respectively. Preg-
nancy rates were 52.1%, 35.4%, 34.2% and 10.6%, respectively, and implantation rates were 27.5%, 18.5
%, 18.2% and 5.0%, respectively. For ICSI, the fertilization, pregnancy and implantation rates were all
significantly lower in group 4, compared with other groups. The overall incidence of abortion was 24.1
%, 226%, 360% and 62.5%, respectively. Among patients undergoing IVF, the pregnancy rate was
lower in women over 35 years. With ICSI, the pregnancy rate was significantly lower in women over 40
years of age.

Key words : IVF/ICSI, female age, pregnancy rate
(Jpn J Fertil Steril 47 : 33-37 2002)
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Histological Analysis of Vaginal Opening and Spermatogenesis
in BCL6-deficient Mice

Satoko KOJIMA'*¥, Tomohiko ICHIKAWA?, Takeshi TOKUHISA” and Haruo ITO”

"Department of Urology, Funabashi Municipal Medical Center, kanasugi 1-21-1, funabashi 273-8588, Japan

*Department of Urology and *Developmental Genetics, Graduate School of Medicine, Chiba University,
Inohana 1-8-1, Chuo-ku, Chiba 260-8670, Japan

Abstract : Female Bel6-deficient (Bel6™ ™) mice are infertile and males have reduced fertility. Although Bcl

6 plays an important role in protecting spermatocytes from apoptosis in the adult mice testes, the role of Bel

6in the development of reproductive organs of female mice has not been reported. In this study we found

that the ovaries of adult Bel6™ ™ mice were histologically normal. However, their vaginas were permanently

imperforate. Furthermore, a large number of spermatocytes with abnormal nuclei and spermatids with de-

formed acrosome were observed in the testes of adult Bel6™ ™ mice by electron microscopy, although they

had normal serum testosterone levels. These results suggest that Bel6 plays an important role in vaginal

opening and in spermatogenesis.

Key words : Bcl6, spermatogenesis, vagina, mouse, infertility

(Jpn ] Fertil Steril 47 : 39-45 2002)

Introduction

The Bcl6 gene was first identified on the break-
point of a chromosomal translocation involving 3q27
in human diffuse large B cell lymphomas'®. The Bcl6
protein is localized in the nucleus and functions as a

15)

transcriptional repressor*”. Bel6 expression is ubiqui-
tous, but is especially high in germinal center B
cells™. Since Bel6-deficient (Bcl6™'7) mice are com-
pletely defective in germinal center formation, Bcl6 is
thought to be essential for memory B cells to differen-
tiate through germinal centers*'”. Bel6™ ~ female and
male mice display infertility and very low fertility, re-
spectively. The number of spermatozoa in the epidi-
dymis of adult Bel6™'~ mice was less than that in Bel
6" mice'”. Since Bcl6 is expressed in testicular germ
cells between pachytene-spermatocyte stage and
round-spermatid stage of normal sperm and since a
large number of apoptotic spermatocytes were de-
tected in the testes of Bel6™ ™ mice!?, Bel6 plays an

important role in protecting spermatocytes from
apoptosis in the adult testes. Furthermore, the in vi-
tro fertilization rate of Bel6™ ~ sperm with normal oo-
cytes was lower than that of normal sperm, suggest-
ing abnormal functioning of Bel6™ = sperm. However,
a role of Bel6 in spermatogenesis is presently unclear,
and the reproductive organs of female Bcl6™ ~ mice
have not been analyzed. In this study, we histologi-
cally examined the reproductive organs of females
and spermatogenic cells in the testes of male Bel6™~
mice. We found imperforate vagina in the females,
and many abnormal spermatogenic cells in the male
Bel6™ “mice. We discuss the functions of Bel6 in the
vaginal opening in female mice and in spermatogene-

sis of male mice.

Materials and Methods

Animals
C57BL/6 mice were purchased from Japan SLC
(Hamamatsu, Japan). Bcl6™ ~ mice, which have been
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Fig.1 Anomaly of the genital tract of female Bel6™ ™ mice.

The reproductive organs of female Bel6™ ~ mice were examined microscopically. Al-
though Bel6' ' mice at 8 weeks of age showed vaginal canalization (A, arrow : C, ar-
rowhead), the vagina of Bcl6™ ™ mice at 8 weeks of age (B, arrow) was imperforate
and the vaginal lumen was dilated with discharge (D, arrowhead). A part of the vagi-
nal wall of Bel6™'~ mice (F) was thin. Keratinization in the vaginal wall was detected
in the Bel6™'~ mice, but was not seen in any of the Bel6™ * mice (E) . The uterus of the
Bel6™~ mice (H) was histologically normal and was similar to that of the Bel6*'* mice
(G). (Scale Bar, 100 um).
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Bel6+/+

Fig. 2 Histologically normal ovaries in the female Bel6™'~ mice.
The ovaries of Bel6™ ™ mice at 8 weeks of age contained mature follicles (B) that were
similar to those in the Bel6™ " mice (A). The Graffian follicles and secondary follicles
in the Bcl6™ ™ mice (D, F) were similar to those in the Bel6*'* mice (C and E, respec-
tively). Scale Bar, 100 um).
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described elsewhere', were maintained under spe-
cific pathogen-free conditions in the animal center of
the Graduate School of Medicine, Chiba University.
Histological study

The uterus, ovaries and vagina of 8 to 12-week-old
female mice were fixed with 4% paraformaldehyde
by perfusion through the heart, removed, and embed-
ded in paraffin. Sections (5 pm thick) were deparaf-
finized in xylene and stained with hematoxylin and
eosin (HE).
Electron microscopy

The testes of 12-week-old male mice were fixed by
perfusion of 3% glutaraldehyde in HEPES buffer (10
mM, pH 74) through the heart for 20 minutes. Then,
the testes were removed, cut into small blocks, and
immersed in the fixative for an additional 12 hours.
Fixed testes were postfixed with 1% OsO,, dehy-
drated, and embedded in Epon 812. Ultra-thin sections
(80-nm thick) were stained with uranyl acetate fol-
lowed by lead citrate and examined by electron mi-
croscopy (JEOI 1200 EX, Tokyo, Japan).
Hormone assay

Blood samples were collected from each animal by
cardiac puncture. The plasma testosterone concentra-
tion was measured in duplicate by radioimmunoassay
(RIA, SR.L.). The minimum detection limit in the as-
say was 0.01 ng/ml. The intra-and interassay coeffi-
cients were 4% and 8%, respectively.

Results

Vagina of female Bel6™ ~ mice is imperforate

The reproductive organs of female Bcl6™ ~ mice
were examined microscopically. Although the vagina
of Bel6™ ™ mice at 8 weeks of age was open (Fig. 1A,
C), the vagina of Bcl6™ ~ mice at 8 weeks of age was
closed and the cavity was dilated and filled with dis-
charge (Fig. 1 B, D). Ninety percent (81/90) of the
Bel6™ " female mice showed an imperforate vagina
and the remaining female mice showed a pin-hole per-
forate vagina. None of the Bel6™ ™ mice (from 6 to 24
weeks of age) showed normal opening of the vagina.
Histologically, the vaginal wall was thin. Keratiniza-
tion was detected in the vaginal wall of the Bel6™ '~
mice (Fig. 1F), but it was not seen in the vaginal wall
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of any of the Bel6™ " mice (Fig. 1E). The uterus of
both Bel6™* (Fig. 1G) and Bel6™' ™ mice (Fig. 1H)
showed normal development.
Ovaries of adult female Bel6™'~ mice are histologically
normal

The ovaries of Bel6™ ™ mice at 8 weeks of age were
subject to histological examination. The ovaries of Bel
6"~ mice displayed normal follicle formation (Fig. 2B),
and were histologically similar to those of the Bel6' *
mice (Fig. 2A). The Graffian follicles (Fig. 2D) and
secondary follicles (Fig. 2F) of the Bel6™' ™ mice devel-
oped normally and were similar to those of the Bel6* "
mice (Figs.2C, E).
Morphologically abnormal spermatogenic cells were
observed in the testes of male Bel6™ ~ mice

The spermatogenic cells in the testes of Bel6™ -
mice at 12 weeks of age were examined by electron
microscopy. In Bel6" * mice, a normal pachytene
spermatocyte had round nuclei with regular contour
(Fig. 3A). A spermatocyte in the Bel6™ ™ mice was
degenerated with lobulation of the nucleus (Fig. 3B ar-

o+

row). A normal step7 spermatid in the Bel6® * mice
showed an acrosome with a smooth surface spreading
over the nucleus (Fig. 3C). However, a step7 sperma-
tid of the Bel6™ -

were deformed in shape (Fig. 3D, arrow) and the acro-

mice revealed mitochondria that

some membrane was undulated (Fig. 3D, arrow-
heads). As to the normal step 9 spermatid in the Bel
6" " mice, the acrosome had spread over the surface
of the nucleus (Fig. 3E). However, a spermatid at the
same stage in the Bel6™ ~ mice showed a distorted nu-
cleus and acrosome with interruption, and the apex
was abnormally protruded (Fig. 3F, arrowhead). The
spermatogonia, Sertoli cells and Leydig cells in the
testes of the Bcl6™ ~ mice were normal in this study
(data not shown).
Serum testosterone level of adult male Bel6™ ™ mice is
normal

The serum testosterone level of adult male Bel6™ *
and Bel6™ ™ mice was measured by RIA. The serum
testosterone level of the Bel6™ ™ mice (127 £58 ng/ml,
mean+S. E.) did not significantly differ from that of
the Bel6** mice (419%130 ng/ml) (Fig.4).
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Fig.3 Abnormal spermatogenic cells in the testes of male Bel6™ ™ mice as observed

by electron microscopy

Ultra-thin sections of the seminiferous tubules of Bel6™ * (A, C, E) and Bel6™ -
(B, D, F) mice at 12 weeks of age were examined by electron microscopy.
Scale bar, (A), 42 um; (B), 28 um; (C), 48 um:; (D). 50 um (E.F).

Discussion

Both female and male Bcl6™ ™ mice display abnor-
mal reproductive functions. The reason that Bel6™ -
female mice are infertile is that the vagina of Bel6™ ~
mice is permanently closed (Fig. 1). Follicle-stimu-
lating hormone receptor-deficient (FSHRKO) female

mice are infertile because of their imperforate vagina.
The ovaries of FSHRKO mice are significantly re-
duced in size, and follicular development is arrested at
the prenatal stage'. Since the ovaries of Bcl6™ ~ mice
were histologically normal (Fig. 2) and the appropri-
ate number of eggs were observed after superovula-
tion (data not shown), the hormonal condition may be
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Fig. 4 Comparison of the serum testosterone levels
of adult male Bel6™ ~ and Bel6™ ™ mice
The serum testosterone level of adult male
mice was measured by RIA. The serum tes-
tosterone level of male Bel6™ ™ mice between
8 and 12 weeks of age (127 =58 ng/ml, mean
+S.E.) did not significantly differ from that
of male Bel6' ™ mice (419% 130 ng/ml, mean
+S.E.) (p=0.103). Each circle indicates the
level in a mouse. The horizontal bar indicates
the mean serum testosterone level in that
group.

normal in Bel6™ ~ female mice. Pgk-Bel-2 transgenic
mice, which express the human Bel-2 protein in a vari-
ety of tissues, also show a closed vagina due to inhibi-
tion of hormone-triggered apoptosis of the vaginal mu-
cosa'. Bel6 is ubiquitously expressed, and is probably
expressed in the vaginal mucosa during its develop-
ment, suggesting that Bel6 plays a role in hormone-
triggered apoptosis of the vaginal mucosa. In humans,
there is a category of the anomaly, vaginal atresia.
Thus, Bel6 may be associated with vaginal atresia in
humans.

The reason for the low reproductive function of
male Bel6™ ™ mice may be as follows. First, the num-
ber of spermatozoa in the epididymis of adult Bel6™ -
mice was 20% of that of normal mice. Although the
relationship between Bel6 and apoptosis was contro-

L15.16)

versial in previous papers™, we have reported the
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relationship between Bcl6 and germ cell apoptosis'’.
Many apoptotic cells are observed in the seminiferous
tubules of adult Bel6™'~
totic cells are in stage XII seminiferous tubules :; 90%

mice and most of the apop-

of the apoptotic cells are meiotic 1 stage spermato-

11)

cytes
the epididymis of adult Bel6~

. Thus, the reduced number of spermatozoa in
" mice is due to higher
frequency of apoptosis during spermatogenesis. Sec-
ond, the mating ability (plug formation) of Bel6™'~
male mice is lower than that of Bel6” * male mice'.
Third, Bel6™ ™ sperm may have lower ability of fertili-
zation since the in vitro fertilization rate of Bel6™ -
sperm was lower than that of Bel6® * sperm'”. Indeed,
we showed that there are many abnormal spermato-
genic cells in the testes of adult Bel6™ ™ mice by elec-
tron microscopy (Fig. 3) . These abnormal sperm may
be defective in capacitation.

Many spermatogenic cells in the testes of adult Bel
6" " mice were histologically deformed (Fig. 3). In
many spermatids in the adult Bel6™ ™ mice, the acro-
some was deformed and the nucleus was lobulated.
The abnormality of spermatogenesis in the testes of
adult Bel6™ ™ mice is not due to an abnormal serum
testosterone level (Fig. 4). The Leydig cells, Sertoli
cells and prostate were histologically normal in the
Bcel6™ ™ mice (data not shown). Although most of the
apoptotic cells in the testes of Bel6™ ™ mice are meio-
sis I spermatocytes in stage XII seminiferous tu-

bules"”

. these deformed spermatogenic cells are sper-
matocytes and spermatids. The spermatogenic cells
at these stages in the testes of normal mice express
Bel6'". Thus, Bel6 plays an important role in sperma-
togenesis, especially in acrosomal formation in sper-

matids.
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T SRR IS ] & RSB D2 LIC D W T 4 12 R
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900 —{ TSN

X 108
800
700
600
500

400

300 '[
200 p=0.0152

100

(n=29) ( n=80) (n=10)
~0.001 0.001~0.01 0.01~
(w g/ml)

K3 Ki%Ed A F I A% & total sperm number
(TSN) @+
(~0.001 : KA B 3w 2881 0001 ug/ml
A BE, 0.001~001 : Ki%Eh A & 3 ARE
0.001 pg/ml BL EF 0.01 pg/ml A5 #F, 0.01~ : K
B B 37 200801% 0.01 pg/ml LA 1BE), (mean
+SD)

TR E BT 300 pg/ml #(Zn & LT 68.3 pg/ml)
TIIMEFE 1 MMM SRR & L LA I P LIz L
B, TOBFBBEMIACF LT o722, 100 pg/ml #E (Zn
& LT 228 ug/ml) Tl 24 BB TIE LTI E I
BLABIICT L. 2Ol linearity 38 £ O velocity
F 3RS, ALH &5 BER # 24 © 300 ug/ml i
(Zn £ LT683ug/ml) THIEIKELAZIIKNL
U7z, 100pug/ml# (Zn & LT 228 ug/ml) Tl
ﬁ%%mﬂ%awﬁtuw%&fi&fmnax-
IR OND o7z T, B S
i ’5: &R B 480 100 ug/ml (Zn & LT 228 ug
/ml) TiZ pH 23K O 5 #5748 pH 7.2, 300 ug/ml
(Zn £ LT 683 ug/ml) TiEpH70 THo7z. BEIL
E A & DS - FOEREE 275~310 mOsm/kg. H.0
VYINTH - 7.
ﬁ@%ﬁ“kﬁ?&ﬂﬁ®mﬁ’OWTﬂ5lﬁ
F. TR FEBE ST A =7 —1ZBnwTH 25
pg/ml # (Cu & LT 64 pg/ml) T Ci%ﬂ’.ﬁ &g L AT
BEALIZED NG D5 7225 50 ug/ml i (Cu & LT
12.8 pg/ml) TII 3 & PRk L T 3WERI#£ D5 velocity
A3, 5 WEE 2 & BRI N LIE L&, linear-

ity, ALH (% 24 BRI Tl Lbb TR & bl LA e
L R AR
K2R pH 7.2~74 LN,

ETFTerLE. £, f’f’ﬁléhtﬁ‘l*
BIRTOBETH Fof

EACBT SN D,

HAM 2k 47 %1%
B DK R EE LN T H - 7.
z =

WA, FAF XDy aul Lz NG BEEL B A3
EHENTVWE2S, KA, KE, TEO TS
W%mﬂmu%mubté.%®;5t$f?4—ﬁ

Uz EALAAEL O MRBEIZ PV TE AT B R A v

RZROESEENE TR, AYHEBEO NI O
F“Ct;tfml}*u%ift IO BEIKEOMROMEEE TS
WEEMEATR W LAY ICEBEShL, LarL, Lo
MR O IR A YIRS RE Vo L T IS 5 %
DOPZOVTHNIEAHTH Y, WED DL,

B CFEO LR OFE R VEMER S AT R
RLDOTH5H25 HWEHLVIFRZIEERENERIC

W, REEERAETLHIEMONT WS, —JF
imWﬁw%uﬂLf%<®A%mﬁiﬁﬁtﬁm
L, FPHEPHTRNAS FOZ 2B 288 T IS F Lo 1
M3 2%, Bz, ﬁnlilﬁn&—#u%&ll‘ (blood-testis bar-
rier) &MY %572, Winder O BB Tl
B 35 ug/dl L Lo Wg#E T, K IR o il 25380 6
N, TAHENTATA v eflilRoZR T a4 FhRLVE
DHMB LTRSS L L WMEL TR, £
72, Lancranjan © 1%, HEEIZHHIBERR S 7297 &
(ML P8R E 40~50 pg/dl L E) 122w T o dk i &
T, WK THE, ZH TSN L - s 8LTsh
b B $i & BRI W ORI 2 /13 2 b 025U
I,

7 K3 AIBWTIE, Parizek H O HEE v
BRI XU, L1~12 mg/kg D% 5T, #EIRK
W EAMEELE ST 2 e S TwaY, Zh
u%meWumm«w@%ﬁm%wmmmwmﬁ%
bbb EFHPER TS, bk —a v T
&, 1T, K, ZE2S1IHHZVIKICAZ I EIY
L0, 10~40 pg/dl &b, ISR & L
WRDOA K I 7 AL 5~10% v @& h T
WBH, AR I Y AOWINRER DT L A LA R
ThrHILrEETNIE, JAERE LT (533
1 ARKBHD I~2ugDH FIVLABHETRTVWS) &
wmam¢q%c5xa 7 AEE 2
Wil 72285 AMNTWRICLZALEEELTSE
T I DI T S5 2 &, FEAME
IROBEZ DD &, WHEDORIEEL FHD B T &7,
oL Zzks (IVE-ET) BOKO#I2RIES 5 2 &2,
B S A 2T 2 RIS AE B A L 7z BRI
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% motility Linearity
i 81
100: 61
] 4
50 1
i 2]
] o]
0
0 1 3 5 24 hours 0 1 3 5 24 hours
Velocity (u m/sec) ALH (u m)
804
60+
40
20+
T TR .
0 1 3 5 24 hous o 1 3 5 4 hours
M4 WSREHOR R T A — 5 —ORKFZEAL
[J5 100 pg/ml, 4 5300 ug/ml, O ; control, n=10, mean=SD
¥p<0.01, §p<0.01
%emotility 55 Linearity
1009 o
50]
N, - S
0 1 3 5 24 hours 9 3 5 24 hours
Velocity (u m/sec)
124
6]
0.
0 1 3 5 24 hours o 1 3 5 24 hours

BI5 SHMEEHESOK MBS X — ¥ — DR EAL
[J:25ug/ml, & :50ug/ml, O control, n=10, mean=*SD

#p<0.01

PETFLTWEZ PR ERRESNTVS, ks
SRVERRE~OEH NS, BEIZLEh FIY
LADRWEFRENDOEBLERTE R, AF Iy
L DFERHERE I 2 3B 0 72 12— B GH &

NS HEHH O X5 T3 (total sperm number, TSN) As#Z
MOREXIHTICONTHRITLI LR TSRS
#%, Brinkmann 8802 & ) & L7284 O FilifsE T
B OPLEREZRDO R -2 RERELZR). Lar
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L, fAfELRoOBEREAIER L72BGTIE, #F
I ADOEMAHEA, HHRMA D TSC 235 #% S ST
TLTLBIEHTFRENS.

Ji, BRICHEOHIIIHE IR, AR IS %
AR 7D OHPAET B, HTHMEHIET IR 555
W, Kb & D 200 A5 300 ORI
THAET 2 BEAR LK TH Y, Kvist HIZ XU, KT
MR X O THEOREICHF L THESR
552 Fawcett (35245 0 8% C MM /R R 8545 N 2
MW LMK OlElT 22 & T, TR
% (capacitation) EITT A5 EHEL TV EHY, L
U, S rp 2 2 i G RS 0 B o s i ) 1 & 3
FLTOAEZEAARFEL LML ELRD, HEHEOM
FURE ISR TREOINNICHET 2 2 LRIk SN
7. MBS T & B 72 in vitro W2 B B SR NS ER
T, Wi FEBTE RIS X OV &I R AR Ppi)
XNB T EMMEREINT. Invitro THATL 728
BEAHE TV BB D o RO PSRRI L D &
L\O)Ei, - & 0 RPErh o SR A | 2% »

LIERT A DEELZONL, ThbL, &I
gk nﬂ@ﬂﬁﬂ A TIREPE IR ET 5B R
5N 5.

T HRBEIC BT 2O ENIS OV TR AYIZEDS, K
v TR S S LR T R B PE o B & A L T2z,
Reblero 5 & in vitro TOEOKE T-EEIEK T & 24
BEAE T & OMBIIZ DO W THE L TH ) ARF7EE —3§
B0, WHOPTHA S il e Al A A 2 DR TR
{LRICHS 2 LTWwh 72, SoMEEH -H
f i3t U CREB LS 2 2k, MB OB D 27
DR ERBITEZAC F 8RS E 2 b D, 7,
L WIAT o 72 in vitro OSIBE#EIC X 2 K T BB VE O kR
T, *ﬁ%tﬂ:&[,i D RIRETHER AT HDT.
SAUTEFIFIC ISR P S h s R,
X in vitro & ‘) ()ﬁ.?%f;ﬁc, R ] O % TR F- L E)
PR RS2 T0WA I L2RRTLH0EEZ N5,

HARASTRSE, S, A FI v AL EOEEITHEOMERE
BV, RNIZENS OTILEDSBBNAAET D &, L
HNTIEA O F 4+ A4 v 5 EOERMETE&RADE
CHFETHE SR THMT 2 2 LBMoN TR, A
yuFt A4 VIE61MOT I MO SEATE
BocHE OB ARREIC X DFES N, W, 8, AT
IL, RESEEFEAGL, BO LR oH T KEL
FH, ORPENICY X ¥ aFF R A Y OTFAED L
BhTHY, hofSREERCE ) FT SRk

HAMEZRE 47 %1%

LbFEZONL, BIFDOAZOF 454 YIRS
Tl shad s, FruEtko R E TG T
Bl AvuFt il v aFEL Mo SRCETH
AT EZRTNRELES RV, LEOZ L 2EKT
pE, HRETHEREITHEOR THE, o3k
mﬁﬁciié S G 1212 % S0 2 AT AT SR
shaZ kil

AW TIE, LbhﬁWw%ﬁ&M £ O RET R
\CEBOHLERITHELRNAEL, WitWBERzRD7:
Wigs, M, PRIV LDIODOEIBMITIEITHRY ML
7o, BE OIS, WOl T EStEEZREST S
LCHM BRI T SE 5 2 AR s, 7
F3Iw g, RUIRMEEIC X 0 ERRERE SR LB
BRI P LT eI, bl
LML BIEERR T A T AT A VOEALIZHES £
FHOWEFZ, MELDS LR TR LIMEARE
Z RN X AR S 1, Lo BRSNS
HBH R L T LEED RN S 7z,
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Influence of the Elements in Seminal Plasma on the Human Ejaculated Spermatozoa

Hiroko Yamada, Haruo Katayose, Kaoru Yanagida, Atsuko Shinohara",
Momoko Chiba"”, Kunihiko Tominaga”and Akira Sato

Department of Obstetrics and Gynecology, School of Medicine, Fukushima Medical University,
Fukushima 960-1295, Japan
"Department of Epidemiology and Environmental Health, Juntendo University School of
Medicine, Tokyo 113-8421, Japan
“Loma Linda Clinic, Fukushima 963-8004, Japan

The aim of this study was to investigate the influence of some elements, especially metallic elements,
on semen parameter. Density of 50 elements in the seminal plasmas which were collected from 119 pa-
tients were measured by using the flame atomic absorption spectrometry, colorimetric method or mi-
crowave induced plasma-mass spectrometry. Influences of zinc and copper that were determined to
have some effects on the sperm motion was examined by exposing motile sperm in the metal containing
medium in vitro. Sperm motility was significantly declined (32.4%27.4%, mean=SD, p=0.0161) in the
cases (n=24) whose zinc density was over 300 wg/ml compared to the other groups (46.3%22.8% ; un-
der 200 ug/ml (n=58) 49.1%29.8% ;200 to 300 ug/ml (n=37), respectively). Sperm motility was sig-
nificantly declined (32.7+27.7%, p=00179) in the cases (n=32) whose copper density was over 0.20
ng/ml compared to the other groups (48.7 =23.8% ; under 0.15 pg/ml (n=59) , 48.8 +27.5% ; 0.15 to 0.20
pg/ml (n=28) , respectively) . Total sperm number (TSN) was significantly higher (456.1 443.7 % 10°,
p=0.0152) in the cases (n=29) whose cadmium density was under 0.001 pg/ml, compared to the other
groups (302.9+340.8 % 10°; 0.001 to 0.010 ug/ml (n=80), 179.2%126.2% 10°; over 0.01 pg/ml (n=10), re-
spectively). In case of the 300 ug/ml zinc (ZnSO, © 7H.0) exposure in vitro, the significant decline of
sperm motility, linearity, velocity and ALH were observed at the time of 1 hour, 3 hours, 3 hours and 5
hours after exposure, respectively, compared to control. In case of the 50 ug/ml copper (CuSO, - 5H.0)
exposure in vitro, the significant decline of sperm motility, linearity, velocity and ALH were observed at
the time of 5 hours, 24 hours, 3 hours and 24 hours after exposure, respectively, compared to control.

In conclusion, it was suggested that the excess amount of zinc and copper in seminal plasma was det-
rimental for male reproductive ability by reducing sperm motile activity, whereas it was possibly sug-
gested that cadmium had toxic effect on the spermatogenesis.

Key words : human ejaculated sperm, seminal plasma, copper, zinc, cadmium
(Jpn J Fertil Steril 47: 47-54 2002)
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LR TR O E BT BHEIIR K ST THREMICE D 2MICLTwb. ZOHEBEIETIRERA:
DEDPHRYTH D h e it L. [F5e )] OilhZ: 8 4E M 0B BENEBHE 561 JE1 0 BAFIR A & 1T IR
FIZOWTHNT L7z, BAFIRIE, day2 TGl-2 D 4cell BLE, day3 T, G12® 8cell L I, day5 Tl
LER L7z, OFEEIE - SN CHTAR LSRR 12 ﬁaum_/\&ﬁewﬁﬁu IZoWnWT, \t%:_ifcta"‘ﬁ%uﬂﬁ
L7z, [#R] ORERIFEBEED0,1,2,3 M2 2120, EER (31%, 112%, 235%, 291%) |
BmL 72 (p<0.001). 512, (A) Eﬁ%ﬂi%mﬁzﬂﬂf%@zﬂ%%ﬁ L8, (B)E&?%%ﬁﬁﬁfﬂlﬁuif‘&)o
T2 RO 7212 2O AFEH L 78, (C) BAFRAS3 MU LED Y 3MABH L8, O3 B2 T2
&, AEFRIE (A) 222%, (B) 27.0%, (C) 291% &, AKB=C Thot2. F7= (B) & (C) OFMEiTIEE
2, BB (B) 100%, (C) 250% T, fls (B) 0%, (C) 23% T, BKC TH 7. @HJE 936, B 24
Bl, &ME 3 BID ) BIRIRBEFIZRE O IR 6~7 & H O EIZE 36, S 16 L T RTEBITET
otz BHED 11T 1 RICERIBAY D o 2. #ER 24 BULBEAEGI 075 FYIBSIZ, WA 17.8%, B 609
%, il 100% TEIRIZBWTED - 72 (p<0001) . K] ZIGEERIZ PRSI E L, BRMIEE b 12 H)58E
PEE L WEEZ SNhiz, BIFEDSZ WA 3B 2 RBMICT 2 2 & THERL T §FICS IhEEER
PRTTEAWUREE AR ENA. L LRREEZ PO lm00F A 12135k 1 BRREICED D B34
HThD.

F—T— R RAVEHE, SRR, BARERE, SR, a7 EUIRE
(HAESRE 47 :55-60 2002)
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LRI R - IV ERE L E R0 27 L85
FLE - GRIR AR - A EU) B W 4 LR R ) A
2B, FRZOERBROMAL LOAHAHNORM
WD 02T b, Jefk [T 2: 20 FE RIS
BB PN AR A G L R RO K, BXOD
Ikt o b, ZRRERARIM L TWwW 5, filE
LTT7 2 AT, BURGHARMITE S 5 E 51X
1980 4E ™ 1,000 720 189 A 5 1998 4D 28.1 (21
L, FERSHIELLEDZ KE1Z 100,000 H720 370 5
1935 2B L T 5", MEid NICU 245§ % 72 0ifi
BT D TOTEMILIR D5 WeAh % {, Il 1AERT

W34 dy 72 0 RG2S 4.1%, &A% 053% Tdh - 7.
ﬂﬂaﬁy% PRI ARINL TV

HAVZHIC X DD D B ’C%’?Hﬁﬂ%@’ﬁilﬁii.
1995 £ LG TR A 24.7%, ShlGAY 4.1%, Mk
2502% THHY., F-HARTIZ, 1998 FE Dl THIG
LB ENEN 21.2%, 23% TH 5.

WAV ZRE BT 2 L MG IR % 5 5 72600213 1l
OBMKEA RS T I EPNETH 25 §FloT —
Oy 8GEE T S OO E D TH D, Al
W ZE 2 MICHRL T2 Hikdsdhh, XvF—Tik
1998 4F LLBE, 2 MeA2 R 01 #4078 3 I 42 Wi 0T 3 % |
M5 THY, & SITIAETIE 38 A OB LT
1 ICHIBR T 24 ER RSN TwEY, — ), T A
7% HARTIZZ IR L TN EAE 2 X 9 TH
D, HATHHFRL ANV THEMKREE 20 FI2T 5
B &3, ZRIEIRE WS T %I K RIS R
RAbhTwd

IR 2 B & VAR S ¢TI RBAIR B A
X4 5121%, £V implantation potential @ 5[ FLUAT
BRI 22 LA EE 2D, BAFKRORBINk
LT, miBEM, ZHEt: 2~3 HH (BLF day 23) © %
#W, day 5 OEHIN, & FhZhiC RIFTR O #A
M s Twa2s, wEREoErRLTTw
B W TIEWIRE 2 A dm T Zny,

MBI TIHIEAMWIZday 2,day 3 D L < iX day5 1T B
I SO Z 1T T, 7272 LATERNCREIER
A D% CBE RR2Z WG E, £t
YAZHEOEEZLNDIER T, BEARN LM%
LTRBHERZ 22 EDTnah, L2LAMTDH

[l

%9 b THBHIIMT LT Rwv, S onHH g
EUNGHDTHLINEI &, BKIELRERZIGE]

Gk ATE1E

Bl L OIS & WO HERNEZ b &2 retrospec-
tive (ZHaT L 7=,

MR EMRTE

(1) WIERE - B RifE £ & AT Akl

PTG % Bl AR L 72 1993 4E 2> 5 2000 4 12
HE TN 2 Z T TRBMIZE TES 7201,
BRI 561 1930 & dis IR 173 B C4at 734 18 (220
HEB) Tho7z. o) BFEE 561 I oW,
GHFAERD, PRUNMIE, WEOIRE & ME, AFaRRS B

DTN L7z, SRS AR IR L C 2 o HIZEHE
T5IENL L, HREP»R2OEANEETSH S
LEZ-OTHE» SR L. BALH X, day 228
424 [ W, day 323116 i W], day4 A3 )8 #], day5
A1 M TH - 7. IRDIEIEIZOWTIZ, day 2 T,
Veeck 7 ¥ Grade 1-2 T4 cell YL L %, day3 T i,
Grade 1-2 T 8cell L 1%, day4 TiZHIMWL L%,
day 5 TIXIEMNL L2 KHAf& Lz, $RINME
Mz 1 H e, FWbEToOHRBIIEA R, -
72

B ARG F T D o T, TR PR [ PE e I o 28 T i 7
LI oL 72, BRSNS TRED#ED Sz
BB 11 M F TS ﬁ‘tﬁbf_’o(i) ioJZU‘J’ AL Ul %
(VPR |, ALF AT S X QLIRS S R d > 72 b D& [TE
Wz L]& L7z, P, JERE, v’T.lzi?%:ﬁé’;u'I\ll}!l}k& L=,
F 72, BB BUTERE B X OFEHIE RN B4 2 4B W B
L7 Lad- T, dEMR 11 BN RN T
2o BRI BR Th i,
(2) W E & Jirte

BTEEIR S0 35 & OV oGRS B 01 TR L, A4 12 3H BL
PRtz o3 L 7= il 93 1, RUKG 24 B, diig 3 BiZow
T, WK, BMA e AL, F 2R

AR & A A E R IO TR AN &E D £

DFER B L7z, MBZ NICU 247 L, 4F Tkt
RG2S AT WOE IS R o 2 N A B e R T fol-
low & Z\ T Tz T”MNEUF O o b LB A %
7o,

ﬁ‘fﬂ‘ JiEE, %W T 1213 stepwise regression

%, 2 BEMI L1213 unpaired ¢-test &, % BEMILEIZ 1T
ANOVA #HWT, WIFRLIEHIE 5% L 1Lx b -
THEE L

m R

(1) IR - 8L & AT ARG R
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E 1 OFRERBNE I B0 2 A 0 & R4 55 W o ek

S0

FEAT A 4 0]

(n = 141) (n = 420) ¥ B
A i 320%4.3 344+48 0.0001 26.5
FEHEF D58 F RAFIE R 5L 357+286 214+214 0.0001 39.2
B 2.95+(0.64 264+1.03 0.0008
R BRI OB HIEL 211£094 150+ 1.10 0.0001 19.4
FREN Il £ (B ali 1) 2.28+204 294%241 0.0039

K2 HEREBHEMICET 2, BERIFEEMBE LIRS, 2RI 0

EA AR RS
RH LI BRI (R) AP () ApEoRUG (38)  EE P (%)
0fil(n= 97) 8( 8.2%) 3( 3.1%) 1(33.3%) 0( 0%)
1 (n=169) 30(17.8%) 19(11.2%) 2(10.5%) 0( 0%)
28 (n=136) 43(31.6%) 32(23.5%) 6(18.8%) 1(3.1%)
3 (n=151) 59(39.1%) 44(29.1%) 11(25.0%) 1(2.3%)
A4 (n= 8) 1(12.5%) 1(12.5%) 1(100%) 0( 0%)
7 n=561 141(25.1%) 99(17.6%) 21(21.2%) 2(2.0%)

J3 R RAFHE 2 B HEBIC BV TRE LFR O 2 & 5 R,

R KOS RN

JET B JifE R AT ke (%) A CR) EEDPRUIG (%) R G (3R)
2 D H (n=99) 27(27.3%) 22(22.2%) 5(22.7%) 1(4.5%)
3 LLLE (n=37) 16(43.2%) 10(27.0%) 1(10.0%) 0( 0%)
af n=136 43(31.6%) 32(235%) 6(18.8%) 1(3.1%)

PR 561 JE W O BRR AT IR (E 141 W (B HiD
720 251%), ZEMEI 99 AW (BHid 720 176%), T
Btz AN BIO S HAUGI 21 #1 (21.2%) ,
mlfid 2 6 (20%) THo7:. BEWRTH DY F
#5338 48 & (mean=S.D, AT, BHHICH
J55EHE RUFI L 2524 1, BRIKE 27+1.0 M, 9
LRE RO BME 17211 16, $RIPMIEK 2.8+23
W H (B TomBEETE T Rw), Thot.

I ERRIE IR 2 LTI W TR L
7o MG, EEE, BT RAPRE, BRI,
HH BB OBNE, RIPVNK, O5MTThs. £
1S, 2O 5 BIHIZOWT, fRgH I & R & 12
BUHHEARLZ. %I 1122 C unpaired ¢ test
ZIT9 L, SIHTFTRTICBWT 2 BEMICH EAEIR
bohl, LaL, ZRTFMINEZITS &, BRIFOR
B RIFERE (F=392), i (F=265), J7 RIFIE

DR (F=194), O 3N FHULREIEHEL TH
oo Tbb, BRI (RUFK & Ik BAFIE o B
a5 OBETCTITERRISEE L Tu i - 7.

Z 2 THRE RIFR OB L TIRE, LR, 2k
ILRR O MR ARG L7z (3 2). 58F RAFIE O BRI
B R DI ONCTERRALIRSE, A pER & sy %
(p<0.001, ANOVA) %%, RU&FIE 4 HERTEZ VDWW S
FERAEREBITH O FHRRIIE . ZHBERERRICOW
T, MEAEBIEAD D 5 S A TRD S o7z
A, JEEH RAFE O BRIEAE 2 51200 TE RikkEE
AN BB A S,

FEH BAFIE 2 2 BRI L 7296012103, J68 BATIE A3
QM L te o 7B &, 5% HAFEAS 3L Ed -
7o S M AEAR % AL U C 2 L2 BB L 22 % o 729 Bl
MdHb, FOWHS L ORI 3 IABHIEE D M IRRS 4
AL (K3), §hL, AEER D o72HD0,
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F4 KR ROHN - BUG - ik o) iE

Y]

SR B Hillz AU mnliG
1215 20

16—19

2023 1 1 1
24—27 2¢
2831 1
32—35 6 34 1
36— 84 18

At 93 24 3

al Blasgetn iR e, 2 ML DIEREL.
b YRR X 5 A LA iR

c £S5 ICRoBEMHERL.

d 1 #lizB T 1 BRI,

A BAFHE 2 BRI LT 4 FUAFIE 3 M DL RS R 2 (B
FITHRE - AR E DT, ZRAKE 3 HEL Lok
TR 43.2%, MR 27.0%, & RAFM 3 8 MR
DEFR (FRZEN391%, 291%) \ZILEd 545 8T
Hotz. TARIK 3 ML LB 2 B D% NG TR
RITEEDH 2D 100% TH Y, BIFE 3 BB OZ
h (27.3%) \CHARTEBBITEIRO I LRI - 72,

(2) MW B L il B

HEEIR R I 3 X OVURS R JE U CARAR L, AT 12 B DL
Bz o3 U7 Hilh 93 41, AU 24 B, fis 3 Blicow
T, /il &£ AR L2, ik 93 Bilvh, 3 BIAE
PELTWBA, 203tk ®% T 1IN TC T
Btz Mo 90 BT IR 32 FLL A PE L IR o #kE
bRIFTH 2. B 24 Bl 3 BIAHENR 6~7 A FIZH
e (23 HBLME, 24 WAPE, 25 M4ARE) LTwh, Th
53T BBRFITIIREN 2L, b
Kee WEETH B, 24 BITHE L BRI EHRT 7 4
(BIE 3 7 A ) OWE 85 THGEIRIE I 2 2%, B MRI
ZTHEIR - g2l EhZRALM - WM O cystic
PVL S3B® N THE Y, SHOFEEICH L CHRMBIE
PUETH B, 25 BIHE L2 RG AR 11 4 A4
(BIE8 # H) OREETRIEREIZ R, 2B E BITH
BMRIWCTHRE R L, BEOLLEWITRETH LN
BT 5, 3BT/ LB 1BV T 1R
AR TH - 72471 WIEHES B L7 hoR
It 20 id 32 FALARE AR L IRoRE S BIFCTH 5.

ShiE 3 I, 1A 21 BICIERE L TV 525, KRIBRE
WREE A7, h2plizFhZzh 30 8E 3281

A& 47%1 %

ERLBORELRIFCTHD, 2ok, KEICHR
WOV 6~8 7 ADRPEZTRTEZHETH -
72

SRR T D B A3, R 24 B LU LA PE L 22 SERIS
B BRI, B T178% (16/90), BUKHT 609
% (14/23) , WM T 100% (2/2) TEIKIIBWTHY)
HHRE A 572 (p<0.001, ANOVA).

zZ =

AT BT 2 B EEIE R R O B R 4 & O
ERIENEN 251%, 176% TH-72. 1998 FFOH
AEMAFAEOERIC L B L, HilEIR A 15,284
JA W o BOR MRS & A pE R IEEh 2R 209% (3192
FH) , 134% (2054 J8)) TH HH 5, UFOMFIE
HAOERKZKE DD LEZOND., F24ED
720 OZIEEE, YETIZAUEA 21/99 (212%) Sk
A32/99 (20%) TH Y, HARERAFZZOREET
BENZEN212%, 23% THHHh 5, LIHREAEFICD
WTH HADEHEM L KEIZHD L b5,

RIS 2N T- 0% W TN 2 O R%E RIFIE
DOREL, ER, RIFROBREIKE LK EE LD
T ThbHIEHmENT. RICRFEO R & TR
RO EROWBEZ AR LA, BIFR OB
0,1,2,3 8 & ¥ 2 IC oM THEMRSS, AEERE LI
LEHLA L2, (A) BUFERKE 2MTED 228
MiL728, (B) BB 3MUETH - 720% 1k
D72 D12 2 O RAEH L 728, (C) RAFEAY 3 |
Plkdho 3zl o3HzZKTLE, =
hZ iR (A) 27.3%, (B)43.2%, (C) 39.1% T,
APFERIT (A) 222%, (B) 27.0%, (C) 291% T, 7§
Ny A<KB=C EVIFRTH-7. /72 B) & (O
DL IR, WG (B) 100%, (C) 25.0% T,
& (B) 0%, (C) 23% T, BKC EWIH#RETH - 72,
L O BRI AR R IEBRET TR <, (B) B
BLRIICIE, ERIE BEOMBELE VI N AL T ADHh
Mo TVDEH, MU EDRIFEA®H - 72 & &ITHA
a2 MICHIBLTBL &, MR- AEREE TS
TSR EFREE P TE AR Sz,

HIFRBHIE 325 2MICMA T2 81k
TEHBREREZR S22 MG I O»H Y, Tem-
pleton 51X 4 ¥ 2 ® 78325 [ % retrospective (2
BT LT 5 L Lo O 25412 3 A
L2 B L DB TIdAERERICEN L SRR
RHBEE TRV L 2R LAY, F72 Miki S 2R




L ]

T 1441 H1H

BRI T, P54 HoORBIAH &5 f % 3 i
B L 2 MABNME SO THKL, ZhEhoiflk
KA 58%, 62%, PUEFED50%, 39%, GhliEEAs29
%, 0% LWV I EMERE LTS, 2D XHIT, im-
plantation potential D W RIFE 2% dH 5 A 12
i, 3TEBMOPDDIZ2BEMICL THEKREELT
P ERERPTEDLLEEZONS,

BAFEBREA 3 MA S 2MIC 2 L miidizs A
Rl e Bbndis, kiE— @ METRET 5.
H% DBHHIB VT, HARTIZERE L KK S 3G
RISH LT ICEETHAIHITELONS, Hot
ZHEZT L ETICRVHINO I GHREZTTE
BERRIKIIE » T, BURERIE - EIIAZ)of
HicH S Fh, NEEHD SRS N REEDDH B
Il bhL, bhbhd IhF CHRIVERICET
MRS HHATH 5 L E 2Tz, LaiL,
LI G - B - RO SR AR L2 E 25,
W 24 B, 3 BIAENR 6~7 H HICHIEL Twiz, &
AL HEIC SRTHUBTIREECTH 72 &
oo ens, URERERD TE 20 E)V RIS ES
BNBUETHDH) EEZONL. LB AGELR24
Bl 1Bl 1 WICHERRIE A% - 72, ARHLSHE Tl e
W, TorAEHE, ORUUE, PSR BEEASFIAAEIRIC
IRTHL, ZOEPRETHE L0 #iiEsd
5%,

B IEIR D R Y 22 { ERITEDVT 5121, HAFED
1 EBHLIE WY FELrRWERDLIRE., LA L, BIF
WD 1 BRI TRVIEFRERF LNz v kb
H2HO0, FEFEFLRCY, BRI TIxeE D
iz, BEMCHBNIOD LFHMZ1TH 2 LidBl
FEOBBETIIELTRLwEEbhs, 5LIE5 I,
IEROEY, ThbbEmTRL, BRIFEMRZ <,
BEAESRIN I B A e WEBI 2 30 5 & LT, BAFERHL
B2l &2 I EPBENZENTR 2L
b b, 4 implantation potential @ Fv I % RS
HEME N LS, AT I B THEE 22 &
IBHLTVELVWEZEZ TS,

#O

LD XAER I CHRE S 2 w2 & F L,
BENBENICU € v 7 — K, ILERLEE >k
EHCRELET.
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8)

59(59)

X ®

Ventura SJ, Martin JA, Vurtin SC, et al. (2000)
Births' final data for 1998. Natl Vital Stat Rep 48 :
1-100
De Mouzon J, Lancaster P (1997) World Collabo-
rative Report on in vitro fertilization, preliminary
data for 1995. J Assist Reprod Genet 14S : 251-265
ARIEYHE, R N, BFHE—, B (2001) Rk
11 AR HEAR Al DR 8 skl (R 10 4550 0 Bl R 92
BT [ BRA AT ) . H Y 53 665-682
Gerris J, Van Royen E (2000) Avoiding multiple
pregnancies in ART ; a plea for single embryo
transfer. Hum Reprod 15 : 1884-1888
Templeton A, Morris JK (1998) Reducing the risk
of multiple births by transfer of two embryos af-
ter in vitro fertilization. N Engl ] Med 339 : 573-
577
Milki AA, Fisch JD, Behr B (1999) Two-blastocyst
transfer has similar pregnancy rates and a de-
creased multiple gestation rate compared with
three-blastocyst transfer. Fertil Steril 72 : 225-228
Hazekamp J, Bergh C, Wennerholm U, et al.
(2000) Avoiding multiple pregnancies in ART ;
consideration of new strategies. Hum Reprod 15 :
1217-1219
Vilska S, Tiitinen A, Hyden-Granskog C, et al.
(1999) Elective transfer of one embryo results in
an acceptable pregnancy rate and eliminates the
risk of multiple birth. Hum Reprod 14 : 2392-2395
Gerris ], De Neubourg D, Mangelschots K, et al.
(1999) Prevention of twin pregnancy after in-
vitro fertilization or intracytoplasmic sperm in-
jection based on strict embryo criteria : a pro-
spective randomized clinical trial. Hum Reprod
14 : 2581-2587

(SA+ 120014 9 J1 25 H)

(S8 12001 412 H 13 H)




60(60) IV R e % W AT IR O Bt HAMLZGE 4751

Retrospective Analysis of Multiple Pregnancies in In Vitro Fertilization

Tetsuro Honda, Kouichiro Umeoka, Takashi Nakahori and Akira Takahashi

Department of Obstetrics and Gynecology, Kurashiki Central Hospital,
1-1-1 Miwa, Kurashiki, Okayama, 710-8602, Japan

Yaeko Isozaki and Tsukasa Takahashi

Department of Laboratory Medicine, Kurashiki Central Hospital,
1-1-1 Miwa, Kurashiki, Okayama, 710-8602, Japan

Yo Umaoka

Ono Ladies Clinic, 538-3 Nishihonmachi, Ono, Hyogo, 675-1375, Japan

Multiple pregnancy in ART is of great concern. In our institute, a maximum of 3 good embryos are
transferred at one time. The live birth rate per transfer (LBR), multiple pregnancy rate per live birth
(MPR), and pregnancy outcomes were retrospectively studied. In fresh IVF/ICSI cycles, the transfer
of 0, 1, 2, and 3 good embryos (n=97, 169, 136, 151) resulted in increasing LBR (3.1%, 11.2%, 23.5%, 29.1
%), respectively (p<0.001). We compared the following three groups ; (A) only two good embryos
were available, and the two were transferred (n=99), (B) more than two good embryos were available,
and only 2 were transferred upon the patients' request (n=37), (C) three good embryos were trans-
ferred (n=151). LBR were (A) 222%, (B) 27.0%, (C) 29.1% (A<B=C), respectively. In contrast,
MPR were (B) 10.0% (twin 10.0%, triplet 0%) and (C) 27.3% (twin 25.0%, triplet 2.3%) , respectively.
In singleton, twin, and triplet (n=93,24,3) live - /still-births after fresh/frozen-thawed cycles, the pre-
term delivery without fetal abnormalities at 20~27 wks was 0%, 12.5%, and 33.3%, and the cesarean
section rate (24-wks) was 17.8%, 60.9%, and 100%, respectively. From these findings, when more than
2 good embryos are available, transfer of 2 embryos, instead of 3, may reduce MPR without affecting
LBR. However, because twin pregnancies have a higher risk of preterm delivery and cesarean section
than singleton, further efforts to avoid twins should be taken.

Key words : iz vitro fertilization, multiple pregnancy, preterm delivery, cesarean section
(Jpn J Fertil Steril 47 : 55-60 2002)
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| ®124E BATHEFSERHIHS

HERE D P 13 4F 6 ) 9 H (1) 482 1 I 00 25~6 I 00 23
Wi L HARM I > ¥ — & GiR)

1. Transport ICSI (Z& W IFHR L 738 1 TS D

1%l

OmAgenh, iptnl, s Kl
WM, BRI, B
RS2, R, £ 8
Wk 7o, TIEFE, ATRIRE
(A RS 1 2 Jar)
=il CRA R WK 355 1)
GHRE RS X B BYEAUE O O & DTS R A
L. AIEHRBEE LT, W X 2 TSR AT
ERVEA, B SRS A FI2 X ) ATH 237
bNTE 5L ART OMEAIZ X D, IVF X 5121
ICSIICE BiHMbMEINTETWAS, FhFEA T,
F7 54 Mk BEHE) THRINL, ARTt v ¥ —T
W #2 4 % 47 9 One way Transport ICSI {2 & §) #F 4% 55
WRIZHR ) L7z & BB L 72 o THel 4 5. el 29
W, CFEC104E 10 M, EEMEAMOO KL, A
R 28 HY, WM, RV ' M, FENBEHMNZ
R I A o 7oAt mi BN B IR, AoE Al
FrvEdheg & Bl S 7z, iPEIC T ATH, IVF-ET 231
N, ZREEAZ RSN, FR 1245 4 J1ZIRIP, K
f-1% Hotchkiss i 12# U CHEMEN & D YL L, ICSI
%A L7z, 48 el #%, 4 AHIUIE, Veeck 438 grade
1,20 2 8% AR U R AENE U 72, IR0t om (R
T, P 13T H 12 H, 46398 0 H, 3030 g DL
WAL 7.

2. BEESETFERAIN - HERKEMTEIRIC
EoENAFED 14

Okt ¥, MIFFIE, &FHREF
PRI HE, DPEERNS, P EFEARD
7k A 2 D VR 5 P i)
(HBY) BEIEST e ety - WA AR PR AT AR L2
P2RA T O 1 HIZ oW TR Lz, GERD HEFI 33
%, BRAGLICTEEZZ L, Frflz s T
11 AR 4 AR & 7% o 72 HSG b, EAIE RO

ag {5
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Wk

PR oA RS S, MRIBAETIEE8S5ecm A

DN & FENEO RS b T
FIWME 2 O LR LB L2, AIH 6 [l fti 47
L 72 SAEi 7, P 12 45 7 HERESE 112 1+ TR MUty

(Jones & Jones F4f) - 1 ﬁfﬂﬁ’f%fﬁﬁ%fiﬂ L7z i
% ATH 1 Inl H IS THERRASHOT. L, AT MR8 13 R ©
Btz (i) FEmlE, rEfNE2IEETs L
WZE D AR & 22 o Tz, B FEIE LT e
TEWAN &2 Hif7 92 C & b AR HD 2D K ETH D
EEZ BNz TPt oAU EYE L #T O IEIE N AT O
RETE & FRE LA, WINESE 1R TN K O I
HHMEmO THHTH B EE L HNT.

3. Holmium YAG laser % B \\ = 2T ia 4 op &
FEREE DRSS T /A

O AR, RHASE, (i
AR, AREWE, KN
Bk (8 M 20 K PE It
% FENA VLN B e (X PEIR B 5 2 ORISR BE T 5 %
COBHEIERDLNS, THITH L, hMG-hCG 12X 5
o5 76 T B T O B R0 2 IR AR e A R O L 7oA
X hMG BRHEFIZIE, 2P Tl Holmium YAG laser
Z TN EBERIAN 2 fifT L T %, SERIE 33 5K, 4
FeicT, PR 124EE D, 72 vBru3I 72 vilE5
PESNE e % 3 M, hMG-hCG #ik% 2 W Mifr+ %
L PRI & RO %D o 72, 2 D728 Holmium YAG laser
VCIBEGT T IR BB & WA T L7z, AIEBNZ BT
VR BEBER T e OPE R VB MEOGFIZED LD - 72
A% RO HRPEINEED 7. F 7, WA ERITH -
o T BT 7 o IR, AR R 7.
IR B oY, Holmium YAG laser #1112 X % JfEHE
T YR BEFIMT L hMG W03 5 % 2Nk 90 B i
BERCH LA TH S Z LAVRE S N7,

4. BEdF N POECHMBRTLETER SN
TEFEED 16

OUMZE T, 54 kst
ABL, IRE, (RN
(TREKIBRE)
EERE, #1432y
(i B R 28

sABLZ,
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325, MG UME PEESRFEE ST EIROEp g
WA E ZB L, AMESRIT I Y —F — D45
T Gl, Phl Td -7z, PRL, LH, FSH O {&fli % i#o,
LH-RH 7 A2 FTi3E (=), hCGF A FTIRF R b
AT y® LA e@Bdlz, Phdakid 46XY, SRY,
DAZ (+) Th 7. FEMAEMRI ZEifrLze 25,
IV 2 EENICEE 1.5 cm D% % i8b 72, T RS
et L L, YERAS ARS8 LT hCG/hMG #ii: %
Tro 7z, SMPESHEIRIERS, [AFICHE, SR 2 Y,
R b iaHE A2 A2 0 HICHTR, Bridgo -
AHHmHh 72,

5. BHARIESNRIZE T 3 Klinefelter FEREED
5t
OLMERIE, ARBY—, &M #
PPPLIEHE, VG RLRHS, 00 AKB)
AIFEEA, il B
CRBR A WA IR %)
1992451 H X D 2000 12 F £ TYEMICAMZ
FRICZB LIRS 3062 Ne g s Lz, JEM
FEVEILRS 79 (NOA) 514 #, Klinefelter (KL) i fg
RET2Ph YA 213 13BITH - 720 NOA BED 14.2
%1% KLIERRETH - 72, WAL Wl FSH,
LH @i TH - 72, WSO ERTHE LT W E #D
ol PR EANNIE 34216 ml THED 5ml
K TH Y EHE T 2HDTH-7. NOA B 46,
XY Sl & OB & 0, KL AEfE B 8 5 2 iR b he
Rt & R8T, LH 2MUEPEC B3 LTz, FSH
BT HEMEREN M OBULCTIIRFTH 72, A
FETIEBLR PR F AR R 2 R =T 5 5
AHER S 7z AN IV B YRR RE AN A 0 I D R
B3 2 AR S s,

6. BEAER R2FRICHADCKEEEBORER
A FERREEREOREFED 15

OSEARHERER, BN, JELEE
fABEE—, a1
(RE A T 7 BEUA R 2F)
45 WEYITE. 16 RIS ATRS HER S i 2 AT, AL % 1
AR 34 R Y R0 5. R AS C MRS FHE % B 72
72 & GRS HE AR AR & R AT, 47 0 K B & Sertoli cell
only., 75O HITRHEAL L 72K o BT IE o

KA b -fTAH SN, F’x"l%(’rfﬁ“ﬁﬁ'ﬁ'f%’i‘% LTwi.
FHEER L D 12 4R 0 2001 4,

%Hij{ T 7.1:/

HANMERGE 47 %1%

JoAs NG O B Wi S T AE L BRRE AT B AT, 9% PRI pure
seminoma, #i0lid clinical stage I T& - 7=. #iii LDH
DEMHEZBDTH, WBERLPITIEFIE L 220
Watchful waiting @ 75§12 TBPE: & %4 - 72. Retro-
spective (2 A IR o 95 SRR & K HEME 55 8 9 I o
I PEAEAT, intratubular germ cell neoplasia @ 47 fit %
T A A ) 75 27 7 7 —ER 2 O HE L

SR IT VT OB AT Y intratubular germ cell
neoplasia {Fi2H BN - 7,

7. TESE #FFL TVWABREBICRR I -BE
BED 14

OEMESE, Biws, BTHZ
REFFR, KIGWZF, SRR

(=) T TR
ML (M~ 7 2 F KA
101 5 RIS 15 I 3 B )
FEBIE 33 Bk, FIRE 2 ERI O AT, BUGIE [ 58
PE &0 A FHEIS TR 2B & 0 . BUE | RN A
ZEEM 14 ml, AW 16 ml, il TREIZED T,
W WFIIRAE TR ETIEE Th - 72, B DD
W2 T, X TESE+ICSI # A% s, 3 # HEIZA
Bl 7z, ARk ORI C, AR PRI IER %
fu FURE HUMS % Bk > 72, US, MRI S TH USRS 0 25 1
2T, AR A AT, IRECR AR B D b
7 L7z, MBS 43 seminoma pT1 T& b A K IE
Wi & 312 Sertoli-cell-only T - 72, #if%, FSH A3
Bl &L ERAR SN, MR AR R LT 5
POXEERIZLIEEZ LN 2N AN TS
5. iR, BEAEBRFEIIBWT, B Ao

R TARONNEZNTHWEZZ DL TH B,
FERLHEE AL T2 RS DH Y, EATHS
HAZ 2 B 5 LT, HMEIT4 ) LB Z &

EEONTHEHITD - 72,

8. TESE-ICSI (2 & V) 1F3RICE - - BER S REED
14l

Ofil %, il &%, SHAEHR
WHYF, AR, NH
(KA Z ) = 7)
EXiR (R R W %)
B BOE (BE) @ B2 TESE-ICSI 240 L, #F
PRICE 72 1HEPI 2 88k L 72, BE 13750 2~3 JHIC
FERR S N B PRIERL D56 5712 X 2 e Rk o sk,
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MR, TEEOMEEROGET, BEIEZ3ITOWM
A2 1 NTH kid 26~5.0 oF 1. 5EFIE 31 %, S,
ALY, REESRMSE4MERL, 4 MHOHHE LY
BERE S 9 I THERAS L P 124E 7 H 22 H, BRA
YIITHBEMS. HE 5 161em AE ;51 kg TR,
PRI RTIER. WEREOH IR T HEE
WizAG 8ml o2 LA, FVEYDOEIETTE
%. F£13 327, OGOP.TESEICSIZ X Y, ET # 14
HH®DRH hCG 50 HAL (+), 7WAD IZ FHB (+) .
BIAE, 410k 34 8 CREBIEH, #5m% LA R34 L. BE
BEOEGPHRIEIRBICLELTBY, FEAHE)H
RKLTwD, KR UBEOBEEA Y v &) ¥ 7%, It
I ORI OHE LR BSESLETH 5.

9. FEFIBAEADERFIN % AL /- ICSI (IVM-IVF)
(& 2 1ER B

ORE#EA (TEVZ Y= 7)
PEIREEFER DA T e AL T, 90 Sl i
FEMERE (OHSS) R % M DBk uf ik & % %. PCO % High
responder FEFIIZHF L, hMG 2l L 72 v IVM-IVF
2510 61 10 WIS ERM L, 08 E2 # A kiR
o5 OTHET S, IVMIVF 0% 313, TRAE
W 9~15 HHIZ, JREEAT 7 mm, MBS 8 mm DL E
W7 o 72BE AT TERIN. FRONSHIEALE 18 G, PEEE 20
Géta MW, /APl E GRS, BN St o Pkg % %
i, BLES 72903 hCG, FSH A D oXs#E# (TCM
199+FSH+hCG) T—Wiss L, #HELE L HIZ M-
I19R ICST Mid7. 4 &7z 2 3750 4 B HIZBH,
Bio-AHA, #f#K—1F (E+P) 20 L7 #EHo
FRIPE L L C, FHOWEE S, IV L A5 2 -
7o, TORE, FRIMEECEY 78 ML, MILIE
308, 2K 18T, HIE2H & b BEMBLE
(E8R 538, 6 ) ICHEICE - 72, IVMAIVE TIEA R
BB GHYE < RS ORE R EHE O M, RO
PERE B I e AL B e b7z,

10. 4BRICH T B TESE-ICSI DR

OF M ¥, M %, db ¥
HHYF, SATB, MG
(KGAEZ V= 7)
=il b CRFBAR A IR ET)
1999 4E 1 H70 5 2001 4F 4 H F TIZEM L 72k HE N
KB (TESE) -SRIl B ks F-1E A (ICSD) 12
DWTE EDDOTHRET 2, gL, k1

63(63)

hE 32 B, SPRERETE 340, B HMELE TR 10, JERIsE
RS 19 50 51 (46, XY39 B, 7 54 7=V ¥ —iiE
B 11 0). TESE i3, JEPHZ M MRS T4 (21 1999
£ 1 HH 5 11 H % T3 Multiple Biopsy # % 7\,
1999 4 12 H %* 513 Microdissection % 17 - 7. B%
PEBORS 9, SPRSRESE, RTULIESS AN #1213 kam
DIFRAERE AT > 72, EENEER THREO S v TS
FEl L 72 RS BERS 1-12 & B TCST (20 JV1) & ks bt
W12k 2 ICST (9 ) oRcZHiE, 5%,
HIRE, MRS, WERTHEST@DO -7, %
7o, PHSEYENERS 9, SHRTREE, REHUMENS Talrps o9
Jiti L 728 RS SRS 112 & % TCST (33 JMI) & lissas it
W12 X 5 ICSL (27 JH]) o TREH, 7d%, #*
IR, R, WERTH BT Rdhh o7,

11. RISHEEFEAE BRE, HIREICET 51&5t

OiWIrEH, £ B, EEET

WINFET, B % Bl T

HOAT i, BIGFITE, ZdHin)

NS 3t CRFBK PE It 55 1)

CHM RN B0 2 BAFIE 2 1% )7 SL IS KR L,

ZORIEEBR L EFIZD VT, B AR
RN RT3 8 2 Bt L2z, (512000 4E 9 A 25
2001 4E5 H £ CTITERIN 2 B 4T L 72 84 4 51 84 J4 4]
(ET v >t D6 ) @9 BRHi%IZIEK L 72 450
O H LRI OFMi % 7, 209 HbBRL
152 DM A R R & L7z, i Omitg o Wil —a 3%
A, b, ol R TV 2@OB/MED AIITE -5 ¢ W)
WtEH b, 3, 0 MIMERL, o 2HEICT
af i L7z, (R TR R v o> S L R i L 72 iR
DO (%) —a-5:87,a-3:83,a-0:0, b-5:73, b-3:46, b-
0:4,c0:0TH Y ab,a-3, b5 LMOBEIAHE LR
D7z, a5, a-3, b-b & BHM A& TR O R H B 4T
&% (%) Day 2:94 (15/16), Day 3:100 (4/4), Day
4:80 (4/5), Day5:43 (3/7), Day6:0(0/1) Tdh-
7. [F D] MBI ET 2 BRI OICEb S
FTUHERTDH > 72,

12. BREEREEREOLBRE

O] A (R HART 2V = v 2)

TR 10 4E X O ROV 3 X OSBRI RS o MR A
EDBFIN L TR %17 > T & 72225 Hx
HART 7V = v 7H¥ELVROEEREOSU % %
To7eDT, HBMEZIT -7 R FHE 12451 H
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LUK 13454 1 F TORMNZHR B L WM o
BHT, 2R IAFORBHZ T > TR L 2 h -
TBEHETH L. Jk D ZRRICUNNE 0.5% C0O.5%
N.90% @ Mix gas THi WL Gl - 2, G2 - 2 DNEKRE:
BTIiro7. ~JEEHART 2V =v 7 Tix 0:5%
C0O:6% N289% & LWL TH 2D XA T 4
RIS L7z, f50  B 8o PO. 1% 123 mmHg
25 73 mmHg ~NKE W L7, Wil sERixz
NZEN23% & 43% TH -7, BT Fx v EAE LT
PR, ENEN27% & 16%,36% & 65% T - f:.
Fiam - BERERBIOUEIC X VIR T — 7 TH K

Hr Rz,

13. Sydney IVF &R IC & 2 RER O REHER
BHERE

Om R B, el fhuHt

PR, SAGEW, N4 1

e AT S (TR PR K E fi)

% (I] e d s B R S B e 45
(HA9] 4Beo ART 12799 4 6 JI AR, i 2#x HTF
A5 Sydney IVF IZ8: 2, HlipBHIZH U 2 4 HE
ZWEGLCER AN, dRRUE A (F-ET) (28
V¥ % Sydney IVF O# k% Meat U7z, [J7ik] 01 4 4
JFTICHPBE Tl T Lz F-ETI25 2t & L7,
UG BT ol OB 8 (HTF (H) % 7213 Syd-
ney IVF (S) ) & 0 H-H & 77 i, H-S B 18 W, S-
S HE 30 N T, BFIRAERESS, SR, ks
WeBE U7z, F£ 72, 2% 2 FREMRBETE Sydney IVE i o
H-SSHAMHE LT 5L, H-HAE B 72,
(%5 4] H-H, HS, SS, H- S-S %o LI R
(547, 65.0, 85.5, 78.0%) , AR (5.8, 14.6, 13.2, 13.7%).
IR (13.0, 222, 26.7,250%) Td 0, GRS
XD D o 7228, RAFIRHEFE K, %A?uHH
BEEAUBERCA B o7z, [#aR]F-ET 12T, Syd-
ney IVF 3O E DS - #EFF & 47K ?’wd’ze‘. b7
5L, TOHMEARE ST,

14. ¥ 7 X 2 & T 5 PCB (polychlorinated
biphenyls) BREFETFDEINZEANDE

OFIEE, Htk ¥, Amser
(H= ) 7 >R KE )
<HM>PCB Mg S Nk F23TRERISEHE 5 2
%7, Catalase (CAT), Thioredoxin (TRX) Hij%L it
A, TR S L 0% B, <Jiik>CD-1 =

HAIEZRE 47 %1 Y

% PMSG-hCG #E2THIZ B L, K 11&, Percoll
RS THARIERE 1< 10"/ ml THERE L, 2R3 % @igs
CAT i B#1Z, Control #, CAT iRINEE, PCB I &E,
CAT+PCB iRIBETLER. TRX HHEEDS MEECIT-
7o, <AEH>E R TR b~ CAT, TRX iz
DBEDERIVERNT X TR, BEE2 52505
7o ISR R R VIR T ORR T a0
O PCB BFIZZHEOK TNz, 7 ¥ 5 -8R
XD HER, ZRROMBENE SN <Hawm>
PCB &, K B)fElcEB S WIRIETY SR T
RIS S0 EE 25 %2 bR, CAT
i, K TZATECBENICE VTR L E 2 Sh,

15. & hIPRaRIC & B FIAMIEME

Of/FIER, S 2% Bz
R E IR R PEFE)
BYGET- (B=) 7 v FERAEWS)

fIER, R, HARY
(F W)
Wbk I, LB0T (6 PEdat)
ZhEcetlr, v b, w7 ATHRHEIIEH O
#t4:, hyperactivation BoEE), ALk %k 2 5 H K23
GENTVWEESORTWD, ZOEKIHSHIT
R, ARWESETHR NI A R HE 2 YR A S SR L 72 S H
REMEAL LT O T OBy 2 WML 5 5 2 &, Thbb
FIBY R AT 215 (Cell Soft) 12 & 2 ) 5 Tl Bl 5okt 12
(velocity), B{HRIE (ALH) 23805 2 050 & 40 &
oz, SO & 2 IGTEALIZASEEAR F 35 9
PORMLZZEFIcbaoNz, T2, ZOREITH
F%ﬁﬁbfﬁﬂf&%hé:k,%%&*f@ﬁﬁ
DB A% hyperactivation HEEI T 5 2 Py
1E 3000 LN TH 5B EDGH o7 }ik%o)%}fﬁi‘%
oL, =¥ =N, yaoail iz kb s
KA AT - 7208, KRS II & A7z i 12 9% 2 ik

VA LN,

16. b MEFHEEERGOREL

O 2, Bl 2, R
BEIE -, e W, EA
WAYE 1B, HAEY

RT3 B T TR 90 o DE Ja)

AR
(=) 7 v FERKBRE)

V¥ 2 —y —WGENTRE (CATA) 12 X 21

[l A —

VY AR,



FRE 41 H1H

R T- B8 8\ T reference & L TH W 2 4E RS T-
BRI 2 HWE L, BRAMEFZHERT S
EE LI IR KBTI 5N 7 1V & —
LI L7 BEEEARIEIC XD 2 B,
swim down, cell affinity chromatogaphy 2 & % J& 1k
FOBTHRAE T2 K8 L7z, & 512 20~40% Nycodenz
B A RO TR R P 2 17w, WS b B g
1 2 UL L 72, 0.03% | — AR Y H VT 45C, 30 75 H
Pt 2 7w, FFEBERAZILFE20um O X 75~
74N E — EIZWGI L7zt BB L Ko
AU RBEIZHTH - 72205, HRBOWT-5mWT
FIEEA LRI E AL TED, BEBX
OB e & $645 L 7220 Wik % IR TR 1 o5 1o 4y
HTHDHIEARENT, 745 =G ARAT =ik
WL TR TS RO S AEI VNS L, KT
S KT B2 o b 2 L AR S 7z, ik
O — ANV A VR, 74 vy — LG TR E
HWBIRICAHTHELEZOND,

17. 274X b ROTERWEE2TES
YA ERREARICK 2B TFOBMER

OFJF B, ARER, HhEy
AL, ANBMSE, KW b
ELE S (BEIS K EE )
(HM) 7554 2y PRV ALV EE LAY 2T &
Ty oa VBRI AR BT B Bk M R
T5. (F)47~90% O 3ml DY 277 ¥ 3 ik
WIEAENC 1T ml OF5H % G L, 300 g 2T 5, 10, 20,
40 431, F 721,600 g 12T 10, 20 4550 L, K5 £ 181
BB L OHEEIFRE N L GER) L oo Bm
E&HIT, BEEERML, 20 4T 10%, 40 5T 20
% ORI T & 72, 2. 300 g DE LTI NE O
T OEEIT 5 553 & UV 10 45Tl 0% 752820 55+ BL 1
D3 & 0 EERE T Z BT RE, £ 72 1,600 g Ol
T 10 77 0k O THEBP KT 1% MULTRETdH - 72, (8
i) FITAT MR TICEYVEIMNHLE 2T
7Y g VAR R T RE,  F A E Bk 1]
Y21 300 g THE 20 4700 E, 1,600 g TiZ 10 58 Lo
SERN i Ry S <

18. Hypergonadotropic hypogonadism (Z Xf
% GnRH agonist #EDAEE
OFERAIE, IREBYCT, ml i
KaNEs, FFiga], Hde
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(A R 2 R KR It )
/N D

UhHE A X X7 )=y 7)
FMIFF b o RO RRRREAN AL — BRI

WHETH D, ZOHIFEBITIWET D2 LEL 0,
G, BiANy 275y FOEmIF Fhal o4k
PP BB BEAS A9 # 7 1S GnRH agonist 248 45-L, £
DR L7, 705 B RBEIFEA L6 #1,
HilZE 2500 1HT, WRERMESEZDI B 1REFD
BERIEEEMEIC L 2R RN DTH 72, THEHD
TIFFFOEYEEMEZRLTEY, GnRH agonist
DEGIZEDTFRHHLHITIETL, 4628V T
Z OB & D7z, IE, S L-boL E9

THWH DL DB PREEDZEITRD k-7,
IRICE -7 b DI 261 - 7245, REIIHE L4
Friedman 7 {® Gonadotropin Resistant Ovary Syn-

drome Tdh - 7=,

19. BEREICKHT 3T EEDR

ORBFA (TELZ) =9 )
AU H R EERNICEB T A2 L idEhT
v, 2 B 2L Eo i pESERIZ 5T LT, Ml i O AN iR
AR EBE L7z, 1999 4E 1 HA 5 2000 4 12 A2
TR IR 2 5 72 859 filvh, 2 ML L FI Sk 0 O I
HEDH B 33 2R E Lz SEARMITIZ AN O EZ
BT B 72D AL 2 35755, BBT R0 i L BUGHESE &
HIF SN2 G ORI Z FuT Lz, ) 7S ERli <
DUt AL I RS, BEAE R PE 1 2 M AT 18 B, 3
B 7 6, 41005, 5 3#T, SMEERICT - 72
INZEIE R WIAT 12 61, hCG4 B, 1 3 F 114,
hMG 5, ATH 2 5, IVF 4 6, ICSI0 I TdH - 7. 4
Il & WP - 72 DIEEF 6 BIT, HEHNTIEE RN
16, hCG3 B, 713 F 26 Th -7z, BOALIHHE
TOMRPIASEREICED, IVF 2 &8 hMG #7
BITIZHEPET 1 BID Zedr o 7o, WHED 6 B 4 HIITHR
B % J 0, 1 HIAEH, 3HICRERA SR
7o 2 L0 PR GPE B & A7 3 20 B L BB A9 L HESN
FBREAT) &, WIEEIET 280 80H 5 & Bbhr.
20. ART %ICRAE L = FESHTIRES O
ORBFEl, SIS, AW
AMEY, R, NIHE—

IR, ARk (H R KPS
ART #OILIRIZ B 2 A MTEER, 3B X OIS R R
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HEROBWREPAN SN TS, Fr b 1995 45 HH
5 ART # B L7225, ShE T FEHTgEZ 4 5
F 7P (R + IR & 1 pIRRER L
7z, GRS OIER A MG LR, 5T EAME
RFEA) AT 7 77 ¥ —2RHOBFIIBNTIE, Mk
5 HOERET T HENIC GS AEAE L 2 hig, FEME
RO 2 e URCEICET 5. T2 THMNIZGS
AEAET B ETH, WHHIEERO TREY, pseu-
dosac DM REBIFEEICHELTEL LD TRV LA
RS N7z, AR % IR Y56, PO
DO F BB OB O WTIZIEIED D 5%, WIS
i zfRLTBL. 20 ET, HEMIIBY
TIHBEB L OREOEIICH - e %479 )i
T, AN IR L 2 B EICRETRE L ER 5.

21. FEBEZHTEOER, BREOKR

OIS NN, A -

R 1, ZERILE, PSR
(b BL K 2 i)
FURG © 7 90 4 P B 3 3T £k 0D 20~40% VA7 AE
L, PIHERATIDRINE 20 ) 21t Mtk
HRELMME LD, SHEAZ, YFHIBT L FE
TS A 2 D AR, R OO FEFE R 2 M) L 72, ik
BT 1991 4E 1 HH 5 1999 45 4 H £ Tlg, YRH5E
T Aok S e v o0 BR ST - A IR A AR & 4T L 7z
104 FEBION, 14LL LR BI%ET & 72 68 JE BT, 4
R, HRFBIZOWTHZIT -7, &% LS
DM ITNRZE L 67.9%, AMHERITIX 58.3% T
D HNEA o7z, HSGHTH, 4, HHTIE & 4T bk
WOWTHEMIERD OB o720 2, FFEHIT 36.8
% Tdh o1z, HRETOM A GnRHa #2551 TH I
HOWHRRI RS SNz, Mg TEMEEAL, A
IEIRIAS ML Edh g, SERmCHEoRICEH
59, MEEHH D ZERITRETHD., T, LRH

WA GnRHa £ 5 X HEICTRETH 5.

22. FEHHOSEETRICET 215

OwAb»%, BHEEN, HBIHWIA
PedE—, RN#HZ, KTFBZ
ONE R 5 K Bt
FHEARE, PEEOKNE LY, HRFHE AR
WCTBURZ 7728 —DD0EDEVDRTWVS, Y
M KZZOBEDOTTMRICE DB L 5%
¥ 516 (FEBRMARTT) 2 AFS 78ICh LT&

HAMESE 4751 %

WA 8 B, EBITE 20 B, AU TR 7 B, ThRRF
w6 BIIHBIL, MR, W, A, AT, EENS
PHEIC D WTHGT L7z, #T RS 21 B CRIEIREIE
36 [ THh -7z, AMLEFEFRE T LA 15/51 B 29
Y% DHRTH -7z, BHFN O D 5 FHEOH A
13 25~50% & W E WA & % 25, FIERE 1T A
H7= 0 TIE, B 07 HT, 3 WAoo KA ESNE %
Mot 21 AOFIEBHEFIZ 13 A (62%) W B3
Sz, FEAROMEN TR ERICAEE ST R L,
BAEHPER S o7z, FEIERME T L AL TS,
62% HHERE/TVD, FEAFRIIHLT, BHHIZT
EREAAEAT ) LB R L, ~EBSEeBIE
VT L,

23. RIFEBHEROMF E. P, RUFEAREED
ZLh SR ZE FRITZ B H 7

OHibfZ1E, DHisRe, =EL T
ROMRfEEL, E4eBedh, % W

(2 K P dt)

AR RS 2 A 79 B AR & L CARIRI. D 721
i, FENBERORBEEBORIESLETH D,
Wi, WBHMZIZT T Y 270 ik T -
T 5P ZNDERN ORI &0 X9 25
BEDHZAT02DERPH N T - &0 & LiHmd
TTWAW, COND»LBMEOMY E, Pz 5™
T ENBIEOEICIEH LE 22 S AR O Tk
WKELZENHERTE DN E2RE L, H5RiE
2000 4E 1 A5 9 HETD 9 A I, RIESET In-
Vitro Fertilization (IVF)-embryo transfer (ET) % i
TR s LT 91 flZ g & L7z, 4l
OMGEITI, 491 WAHE LA 15 R IAMERIZ W72
D, MERFEI 165% ORREE Rz, FILVE AHIZBW
TP By, Pl ICHEEZED LD 725D
D P2 W T U Clinical [ZHFR2SBEBE L T o722
V=T REWHEL 7V — 7B L TEYMEMIC L
FoTWAHEAASN, Tusy AT v aifridlx
WO PEEIZE STV DIREEI R I N T/,
WA, 5 HH, 10 HHIZHRA MR L CTvn iz
HIMERR L PR 2% R & @ 2 A% <, TRMEICE - 72
Jitd 5 H HUAREO BB TN O B R D3 B ASE 0
Shfz. La L, MM EoNh E, Pl 75
WIREOEL L DITRL TW A2 Er 2 Wi 52 &
X, SPIOBEHTEELWE WD HEINEHTX 7228
B U 72BN R B, €L Z DAk O ke 73l A3



L]

PR 1441 H1H

T & 2 WA & Ak T OB R follow-up 7
EoE»H b AN EZ LN,

| $38E AFFEFSLBEXHIIES |

HEF D PHI34E6 H9H (1) 13:30~
AT L &R TV (BRiR)

1. IVF iR, 17 BATHKTSE 27 BICT
#1516
OARBEHE, KFEER  (SREERAWE
P | (GRILVF4 A2 Y= %)
FEBIE 32 oM, 4 W H D IVF IS THAEIZE S
Z2CER 1047 H). L22LF%4E9 A 28 H, 17HTE
M E K L7 S OB THEENR N R E

166 g, MLAROMERLIIAEAWREE Bbhiz, La LA

ANERBITIRZHT 2 FE2 M AL SN0, BH
LTy AREAL, NIFEAKELT, iAWY
ZEMUAEREEAKE, TENANERIICEAL
t.::vfﬁmim%%urwﬁ&fﬁﬁtt.ﬁ
bbb TENEEAIC2 50, S5 PTIZ3
LCat 6 o185 o & FE L, ﬁ\wm@1m+
o bO3MAEMORKE (x, v, z) #BFEEET
FHllL 7. &C, ETFHEHNOEY v b ORRE T4
Pk (F = 0523xyz), H4M TN O ZhOTIR % #5H
FE (KT =0.785xyz) THEP L THMAMZIEL, oh
LORMEHEE FEARR (eAFV) & L7, Z?DeAFV
FHOLHEORUYEIZOWTIIAIES HOHERSES
TOBRREELA STBHHEETIE, 7LV AD
fERE, AhEZ, Yovh—fkowmni ok
0, HNZ®ZH 2L DD, eAFV % 100~300 ml 1213
ARz, LA L 25 BPLREE, TEBEFT oL
XD FENFEREOHFESHEEE o7, S 51227
WIZH 2 ERILEMIZ X D eAFV 13 20~40ml &
ol TITRMAZEICHEICE=Y —F 55
L7z, 2734 4 H BIZW.O 0 Viability O T 2 B0
72728 NICU D & 5 fliik~FEfda% L7z, B 52489
WCED 927 gniBastELE (FFH—12a7 3
) BUAE2 6 A H, Rk RidLhrvbon, (3T
JHHIZRE LTS (FL) 1ITHTHEAL 228
eAFV ZHH L LT, TEMNEKREMHHTETL 2 &
T, 21THFEFCREZSEHHNTRESELILNTE .
T2 D eAFV B WA RET 2 ETH EEL
*ﬁﬂ’}‘ of‘
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2. YFRTO IVF-ET |26 ¥ 32 F =R FEITIRE
EFIZDOWNT

O wifl, fHINET, WEHTT

EEN GkEE~sy=F1270=v2)

[HW] FE PR IR 3 B RITIR TR CH 5
AHBOW % BRI 5 IVE-ET ICBWCTIE 2054
BUEIZRWE ENT05, YBETOIVF-ET 015
WA R R ARAEB] L 2D W T IVE-ET %O -5 MHEED
BAZENE G TR L (MR EHE] 1. °F
W54 1 2B 134 3 11 £ T2, Y4EToIVE-
ET O UEHR 1985 1 -1~ 5 N R ] g 4 4024 5 B 89 L
(B4 03% (5/1985) ), TN HIZDWTHNIEN, %
W I 00 L, TR T, T 1%, OHSS O 4 Mt ) O
RN E LCONER - Oa BERG L7z, 2. SEl
9EIADSFMI34EIHETOYEETOIVF-ET
TR OUEUR 1060 B O T ¥ 4T 23 BliCD>WT, F5
SMEIROFEAEICHT 2N T2 MGt Uz, [RR] 1. 1
HWNA TR O BRI ES 7 H1H GAE0H
~938 2 H), MR & AT RIS GS A% 2 B,
FEREN S 3 Bldy b, BRI YIBRMT 2 47 - 72,
T HENIEIR O 3 BITH- 72, 3B OHSS &Pk
Y, TNOTIIBWR2SEN LW 023H - 72,
AR E LTOIFR T 21380 72, 2. IVF-
ET %O EHIMEIROFE AL 22% (23/1060) TdH -
7o, TEIMTIRO BARIIIPER 26T 5601280
Tl 45% (9/201) &, WENT 24 2 WH 16%
(14/859) & LB L TH BIZ A (P<0.05) TdH - 7275,
BHIEBINC A EAZRD LD 72, T EIMEES
TIRINERT-2EF T2 9 BIrb 6 FIHCINE KIE 2 #o
7z. [#5d&] IVF-ET 0 FESMEROFEER L LT
VAR T2 W53 5 2R S/ IVR-ET %o 1
B NS R REAT AR (S SRR Tl b 2 2%, BRI R 451
DI IIRE, FRCIWENT- 243 26Tl FEM5E
FIH?/}M&@?'I&‘H%%AHE CELVENHL, 270
& OHSS & F TRB WM ASEN B BIN DD 5 =

EHRBLTBLIRETH S,

3. ICSI (& 2 PMIREZER A RICOVLTO
EZ%

O ARRELR, #AMETR
BARLF 4 ZAFAE S L)
Palermo 5 (2 & - T ICSI (5PRa

LIRS S TRk, HE

[EH/9] 1992 412
PR FIEAE) 10X
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DB 5\ ILEH O IVE THE L7 WAz kg kit
EHNH L ICSTIX I S M 2 i X & 5 FEBEHE
VENTEND DD, T ORHEEOBAONE, O
IO O F T OV TR & 1T - 72, [JiEE]
ICSI HIMIZTHRIN L 72 7B CF3%E#R 33.7+25) T
51 KO WINEZR 75 Hogico & 5°, 67, 7°, 11°,
12°, 1° @6 HINSEE T HifkE BT 3° L0 gl %17
W, Z ORI R A B B Ay, WE1E LT
WD A L TR, RIFERER % e L 7:.
B 2°~4°, 8 ~10° IIHiskAR~DHG OB &N
Sx gt e Lz, [#R] (1) 5k (2PN JBHD) 1235
1 BARORLE (5°~7°, 11°~1°) 12L& > THh T h AR
o7z, (2) BAFIRIE A4 1 MifkAT 7°, 11° O Jias
PEAIAL EN6°, 120 L EETH 72, (3)
(2PN L), BAFIEIEAE & D12 gl 2 i 5 (SRR B A
W7 LY, BIERE IS & - TN IO i AsE
KTH - 72 (P<005). [#iiw] SR H IS, W
FlOBIHEN D & 9 I E LI LR IS4
%5 2 T BhOoRERIC L DT L2 1
BIEATHHITHE 1 Bk 7°, 11° OfE TRIAS
BT L) RIS BAFIE A S B wEE AR S
N7z, 7272 UROE TLE#hsk-R AR 28R I okt & JE 1S
B LA 1 BRI FIC 3 U AAAEL v Z LAsily
ENTHEY, F72live oocyte DHGFEARBILED Ik &
HoTETWAIENLBELDIBHPLETHL LM
b,

4. BEEY OO T2 5y EHS o LETE—
(CRTH2) DRI LVOBEICET 25—
PREB & JEFREBT DB —

OMXHGE, M W, MRS T

IHRSE, A C 1L P 25 K D i)

[H1Y] GEaE#ERRIC1E The, Te2 Ml G TH 5
CEMHEN TV DD, BEEP O Zh e oMo
AR DO WTIEAWTH 5. 4l Th2, Te2 M2 FF
WZHBIT 5 CRTH2 (IS § 2 hiik 2 T, Bk
B354 5 CRTH2 Bkl D 5 Bl X Ol 1 & A5
RERE JEARETLlE U7z, [:] R4l e C Atk
W N T i % Jifr L7 15 et & L, HE
It P E % ST LRI L 2 L D 89 740 7
Ty 7 BER LA 1 KbURE LTH LCA (FHEk),
CD3 (T #iMe) B X CD8 GRNakEEN: T Mild) dufk
7 5 UNICPL eytokeratin (LR ANL~ — 4 —) dutkz )l
WABCH I X 2 RIEMM P2 BT & o7, cy-

A &GE 47 %15

tokeratin Btk trophoblast JL % & H KT, T UA O
T & IR & B L7z, RIS, SRR SAmEi 2
WT CD3 & CRTH2 B X U8 CD8 & CRTH2 @ — ifi i
Jehifk gt 2 47\, ALK 5 BLEEC R YRR £ % i1l
L7z, Diedt] 1) AR & AR T, AR 1
DT Do 7255, CD3T MMk, CD8 T MINBBUEAE K
T (135.20 = 64.44vs. 90.87 £60.92 : p =0.031, 7240 =
40.05 vs. 47.60 £36.71 : p=0.043) & G OMIZ M
LABISHEME 2> 72, 2) Ko CD3' CRTH2”
(Th2 & Tc2) MMa% (411=169 vs. 1.14 =037 : p<
0.00001), ML (2205 =984 vs, 1623 £ 744 : p =
0.0389) , CD8" CRTH2" (Tc2) MMtk (2.23+0.79 vs.
0.71%0.29: p<0.00001) , HlEHE (20.31+7.76 vs. 1553
*£571:p=00323) &, FEAFAIBICIL LA IS HE R
L7z, [R5 am] A5 R BRI %% I T Ml & © 4513 The,
T2 MBS T 5 2 LD T SN E I o7z,

5. Sertoli-cell-only tybule % £ U 7 45, X/46,
idic(Y) (q11.2) @ 1)

OKHE 8, WAL, A bE75
CE I PE SRR &)
[T oIZ] iz Y Bt hhi s itd o 1z
WBR L7z Tl 5. BER] JEslid 31 . EFF
WAL, BUIRWE L 2 AE RIS RE M DIk, ARSI L T
Whnas, BRI ERAwROREEZZ L, Y8
TORWEZED SONZH Lz, RKFERE X OIEAEIC
Bl _&Z ER L, BUEI S K 165 cm A0 70 kg
RO & b 6 ml T, R, BEX, giiBg, RGO
BEOHEEMBE LMD LEWTH -7z, KM
AiZ 2 W & & MRS T9ETH - 72 N GF
HEPH) LH 125 mIU/ml (1.8~9.1) FSH 30.8 mIU/ml
(16~106) ¥ A M A7 v ¥ 77ng/ml (27~107) T
oz, PtathRAE % 1T o728 25 45, X/46, idic (Y)
(q11.2)11 Mle/89 MMLDEH A 7 TH -7z, £ TH
TS HaRdmE L, RfEM LT, KLY
DNA Z ¥l L, PCR #: T SRY 1% O AE 2 i~z
L AT, AZF @ STS # PCR#:THRZE L LS
BREBGFDIRIEL T 7z, K BB O & 31X Sertoli-
cell-only tybule T® - 72, [ & @] AHEHI Tix AZF
DK ORI E KRB L ORI T S h
1z,

6. YBRICH T B IVF-ET OEEREDE
OREEE1-, #wA W, ERrR R
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M Euh—, Wz, IR
(IR KA Tt )
[H] YE-CIVF-ET # Hifr L2zhib %, BIK,
HRBECTCHGETL, fRICER L Bbh bl

FATOWTIMATz, [ R] FHC 1L A9 H 25 13
5 HFTIOYHTIVFEET % /ity L7z 46 424 (26
£0). USR] $RI0 T GE ) 44/46, K561 35/44, ET #17
1 33/35, A BI 11/33 (s 56, UG 161, F#4t
W 1, SRR E 3, BHFRGEE 160, [RE] oF
P)iE s, CFIOAEEE, ¥ IVE-ET Mok, JE
HIRRE TIORGOS AT A S D > 72 ANEEIE O
B BREY, T, UMEIN OIS EEE R 572 hCG
b0 B2 RO LR 3~6 1M, FRIFEL 2~5 i THIR A
% WSz, FRINEOI LH ZIEE R EECTA &I
EWTH -7z T2 E, P OEIZEZN & ORIVR
W X2z, HEBH 6 8 1 T3 hMG ## 1000~1500 Hi
fir, ¥&5 N 7~11 Hdk & % 2 5172, GnRHa
$245-13 long protocol THMEAG L, 4 58 LL Foyl
B Wenie, [#Em] SHOEELZEFELT
) hMG $el-ik, By - POEAYE 2 Sz, FIRISE
L7z 1-& LT, F#, LHAA 22 S5h7. GnRHa
@ short protocol TWXERIIFT O LH P 2345 15T H
5T EDEN S R,

7. YREALICHIREXERD b o RN
NEBEICH VT, AZFA EICRIAT 2815
FORKR%EH7- 15l

O&HAROA A, pillHERE, & X%

e A L (BPRWIR)
FHH P (*%’A‘Fﬂ7'):—v 7)

L] S5tk Faf BRAGE RUA

41 ioml /& f 7ml REELVERR Jo sen score 2. [ J7 ]
BHT 7 5 DNA ZHlWT, STS I X - TR
ZHGIL, 510, BEIDRBLIT 5 Y Betadko LR

AR FD7 2 A LI ET 2 2t Lz, 5102,
¢DNA Z JJW T RT-PCRIEIZ L » THEE T O3B
ARG L7z [RER] Y Betafh RichREB X DY
Ptk FREARIG T2 ) A ORIERD -7, B
HREEAERD S172 ¢cDNA X ) AZFa #3503
BAE R BRI (= DFFRY (Drosophila fat facets
related Y), DBY (DEAD Box Y), UTY (Ubiquitous

transcribed Y) OFBAVKI: L Twis, [£42] AZFa
Z &2
BT, AZFa o8 {s 1237

WIE D KIS Sertoli only D FKBIM % 4 5
SNTW5D, AJEFIIS

69(69)
I A BRI BWIZE b 5T, BEILTVwRWL
LG ROREIREEI NS, )i, DBY,

DFFRY, UTY (& ubiquitous “ﬂ%b“(i’o’f) X Yt
K55 X kEw—2 (DBX, DFFRX, UTX) 23538l
LTWwa, ZOYFREU—7L X KEQ—Z7OROR
K 5k TR 2 R S TO L WHEETE 2 5
NTwd, 72, XAET=7ICHWVY FEO— 74
WL FETEDR D 2 b E 2 5N 5.

8. BEf250um I FOH/NMEEZEH FIED
g, BRFOMEMERICOVWT

ORI S, S AR
(AL A K 5035 B
WA T
il MR R R 7 B i -2 FL B W B B DR 76)
A S (1959), Miyamoto 5 (1980) 7%, D BR N,
P-1- ORI A D W TS LT 555, Jrlk 250
Mg, BEFolHmERLTOERWY, F72 [zumi S (1997)
&, HEEGHENG, IRF & T8, 250 um LT O
NIRRTV, Roy & (1993) 1E, b+ o
i ARIR N % K5 28 U, JIRIPREIC £ TR ST w7z,
ATFZETIE, BRAMSEEHZ D - 2202 i KRG
MTE&S X9, MNPl s GOtk 2mle, Wio
X R (R 2 W 5 i L7z, IR O FREUE, Ttoh
5 (20000 @ [BALE] WX HEERHLE, 51
FOVEIRGEFA 2, I0HL, SR FOBERE %4, xil, v
fhe& L, MURGHE L7 Do BRIl 2
oL, WIEERMBRAEL, X 50 o K%
WETLIROKE S 2 e L, Ik, BN%‘N@E&
AL, Wb R, 999 ORUEL & A
kT 3~4&xﬂx+omm,y—1mX%x+0wn
(K4, BEWEEOR, BWFAGOR), EWHENTy
=162x/(x+0.253), y=131x/(x+0.199) & .;of:. 1%
R, 2Ty =399/(x+0246)% y' =250
/(x+0.191)% IE 4 3 Ty’ =410/(x+0253)% y' =
26.1/(x+0.199)* L& s 7z, SOX00, AR AHE
WCELZE WS 2000 R, 400 mm 2L E &
Golz, TNODOMHEBZZN, 0% KNG
SR L72E A, WTFRLEDOLR (B) @ 95% 154H
KIEWIZ oG Eh, BrokErkE-oTwal e
DR E T,
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9. FBEEICRTIESFANY VEEOFRAM
(C2WT

OFfd Mk, fex KEE, ¥
SRS, FETZs, shlgf
RRE A, MRESTORK, PEIAR T
BINEER], FTHAB T, M —
TSR, HIAERE, R R
MINAEE T, HEHeR, NSO
B PN )
[H) ANEREE, BOSERER B 7 &, TR
IRV T AR E B ) R L, ERER SN VIR
OB THL., AEIEICOVWTIRWE AR ED
% <, BBHH LI SN TwRWA, EE, WY v
W HUARAE B RE L P D ASEIE S LT, i Bt ] o
9 - SEFMAITEIC X DAY VLD ISR
ENTWA, i, REAHOALGRIEGNIH L,
orFas) VERHRET A ViR fTV, E0
AHHMEE G L7, [5iE] RO ASHAE 4 5B
L, AR L D RG FAo8) v (7510/kg/day
MR B LT 2 ) ¥ (81 mg/day PR 2
X BEMET o7, RBIGRICERLTIE, t+a%4 >~
7A—LF vy e ETT>Tw5, [
#] BUAE, 1 2R A L, 3 BRIk T &
D, BEAFCERFEZEOTORY, BlEGET,
3B B IA L, 1 0 MR A % 7D 7248, with
LIRETH ) BRERL - (K] BENAHOA
JEFNCH LThH, K~ Y EEET ALY »
WERIAHTHDEE LN T, ALFRERH
W2 BB THHNTH o722 Ln b, AR
Y ETRAEY A, GEIROIH OB ONMEER &
WHETHI LKD), HRETHEEET S 0EEIR
WX, S, Zodisesbik, #etkicown
T, SLIIHRHZTTOTVELW,

10. IREUBFRBLAAIFDHHERICOVTO
|

O %k, Suef, B Ed
L #3473 A HEf
(k<=1 7V=v )
ZUNERK, g &
(gL 74 =220 =v %)
[H] RS2 R 2 B e U7 iR LB oo 5790 1%
Tk, LIELIERBAIN &2 RET 55, COkIH%

HAE 26k 47 %1 %

REBINA- R ENT &0, IR, ZH, JeEmh 2 4%
SO0, BTN B THERE %2175 72, [%
G & JiiE] MBS B B I ERHEI I B WT, ICSI
EMTFEHEDI D, AWEDAL VT4 —LF-art
v h OO B HORAR AN T 151 2 g e L
2 BO N REHIA% a X I AL GV 0,
b X SR AR E GV 1, ¢ IX © 9E AL # L MIT
WA, IRBE R E AT - 72 BRI 10% BAAN
I, 05 mM Pyruvate M TCM199 % JH v»,
24 WE A & A8 WFAT - 72, 45 RO HERR & 7z
TATICSI 247w, S IR OIK S L7200 713,
P1 Medium &, G22 Medium {2 T8 RE# % 17 -
7o LR R IEF R 2R, a:632% (36/57), b:
793% (23/29) BL U, ¢:862% (56/65) T - 7.
ICSI #DZHEHIL, a:912% (31/34), b:85.0% (17/
20), c:882% (45/51) Th -7z, FihmElREEzhzE
M, a:706% (24/34), b:750% (15/20), c:804%
(41/51) E e 572, 5612, hBREERIELER,
a:0% (0/34) , b:100% (2/20), c:11.8% (6/51) &
%0, RO EIC L BERICE Y, Wk
AR L 7o 7o (K] b Rinm clEf i s s
vy, GnRHa+hMG <o, IEHIZhCG IR L%
VIR H K O R AIRTF-TH, I8 RO TS ko
WETHIE, IV, BIVZHG, HoHERICED,
EIEMATEET A 2 EAW SR E R Y, NEHEFEAND
FHOWREMEAVRE Sz, 72, RSO
MO AEAEDS, RN A S 2D S 2Rk LTw
LD E 2 iz,

11. CHALLENGE TO IMPOSSIBILITIES IN

AR.T.

Ok 15 (ngELvF4+ 229 =v7)
AR, RMIIR Y o — IR B E N B G LT O
SR, R ER S B W T
IVF/ICSI & % W3 ORI 38/ st i e &, Bl
WART A3k 4& L FEAMb S I, 2 O 25 M 3L
KL7z. L Laass, IR, BIRXITOANTERRIC
B+ % IMPOSSIBILITIES & L T, Male Factor Ti&
RS T9EAS, 2 LT Female Factor & LTI, FFIZH
i AP BV TI P L O BSA R E 72 5 T
L., SNHLOLUFERWHE &L XL, W) Factor {234
% NEW ART Offe i % ik 7z,
For Male Factor : Maturation Arrest B # @ {f #¢ %
ELTIRET, WMl (RS) 20 F-ICHBEEAT
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% ROSI (Tesarik, 1995) =X, f&Mifg & o LH#EICE
DK F-5eHi# ICSI 2479 T (Cremades, 1999) 7
EMMR B CTRA SN TE 7228, WBHI% O LR
FIIMWO TR, HENLHERIIKDbDSTWE, &4
BEEAF oM E IR L, ARZZHBSOFN, T4
D HIEH & 712 ROSI % assist 2 & % Assisted In-
duced Activation (AIA) LDV 2 kA7, F35HE
PR ~HEME 3R AURS 2 TEA, B0 TI5e b 2 k14,

BHARS ZIEAL, WiAZINC SO 1t ok o HEVE i k%
ZWETHTIETH L. dlH O ROSI TIZZHHE 30
~40% TIORGOS was, AIA 2 X

D 87% HEH L, 26% HiHiiE, RN EFEEL
7z. FISH £ X T DNA ¥ (Gene Print Multiples STR
system) (2 & 2 &EMEOFMABTH ALA HEKEA
BHERNOWE ZBET Gk 24 LK THD
Z e S e,

For Female Factor: 40 ik ¥ 2 7= S L #H 2 5 4
HERAEEZT DS I, FEBENEFICOMbL
IVF/ICSIIC & oh st 2 KEBH L TH 4T
HRASH S, I ST NS B L E2 Hh
TWwad, BAGTTABIOY V&I ERE
b LIl BEBEIEE RN F~BIT 52 812X
0 RN % e KBRS0 T & 2 BB 2 AT L 72,
S EEOHEET>TWwD, £ V74— A4
FraryeryboffohzBElkBEER -2 Hv
T, HINE X O] (GV 1) TEhEREFH
KOB GV & B \WIETIHE) &, B L7z B —50f-#
RENNBHLZ ATV, B8 10 i vitro TOREREYER)
REWBK L7, 2oL, Bl CHER L2010
BRI U HEINT, ZHEOI YL
WlTH o LAVRB IS N=A, GV HTRES R
Mitk, BUT-ZR40E (IVM) %4, B#EBTFEHV
TICSI§ 52 &2k, BHIER OB 2ROk
ZAEIN, HELE 2 A, BBA~OFRAEITHRIIL 72,
Gk, PIEUE HATAEAN 02 AaaTill & BOERGET L,
EofPERIAIC S FAORE L RS, AHEE, 40
U E O mE KON ERRIEE LTRTTRL, 3
Fay Y THEGE, MBEICKEEEZ AT L4 TON
FOHFHELE LTHAR% NEWART &L LT, B%
SEME S TIT& 720,

71(71)

| Fk 13 FEAATEF R PRLRLWES |

HEF PR 1346 HOH (1)
Bl - BRI () Atk e v (b al)

1. HPHI BT 2 BRIV EBRM O IE

Ot EIDLE, il i
BFITE E (B IR K P Jet)

TP (HSG) & & CTHFH%E L B s h
ZoREBIOHIC D, MEESTIETTRE SN O BuBTE & 20
LIEBA D L. FRITINEF R EBIS B L KL, S E
MaRbDTHRVI LRSI LRGSR TWD, Y
FHTld HSG THIAT LA BRI 26 & 3B S 729 B
Lo s MBI SR 27> TEB D, HFHIBY
BALEO IOV T L 7=,

SEUT M F 22O HEE BRI h, F0
P BIM IV LM T 25T BE T d - 72 49 FE B 72 IR
T, DI B 67 IAF, 1M 30 IR (LSR5 21, Wit
9), M0 37 SR (FRHED - 28, W&k 5 9) (2L, ALE
He 250774 "8—A22—7 (HYF-1T) 2k Y 75
NZBIEE L A5 7 —F v (PR19A) %4
ALERAZEAT L HETRIMINVE S 217 -
72,

PR 26 % W S 7z 49 B4 b 31 IR 4 (63.3
%), WEEEHIZE 18 BREth 8 N4 (44.4%) 2SI L)
L7z, 209 bigpEsat 2 W5 0TE&
21 B, WEEBIHAED 1 JRE O HRHFZE L, Budk
DHHIPE A Lid -7z 33 Blrh 24 ] (72.3%) B34
% &b R HoINE OBuEEA S Sz, IR RIS
BUBIEAAEZ, RERTRALEZRD h o 72h,
R0 T U AT B oo B #6021 P A b 11 8P AY (524
%) , K& 28 BRAE v 20 BRAF (714%) LMD )23
BIHRA 2> 72, 49 Bl 14 8] (286%) (\ZHTHRASHK
VL, 95106136 #HUHNTH - 7.

FE g FRIRINE SR EEMME R HETHY
HSG THPE VLA R %6 & BT & Nz oo LIRS
KEHThAZLIRENT, LT, ThHD
FEFNC I E I ARE R AL, R LBaE6 7 11
JEREMBIEE L, HRICEI S W GICIIEES L %
HITL TV RETHA.

2. EEETHEFsOL — FEIRLE -FITE
=307
Ok 8, wr kAR, #HH T
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]t AR (g A B )
Hb &9 A (T EE et kg 71 K J)

Faal— bMERZATLAMEREEZ & WA
i, XY BOAMERERE B s h o o, BEES
%ﬁmLt#%%§k‘ﬁﬂLt UBETPHE 10 45 1
A5 124512 J1 ZTo 3RS 470 Bl o IR ST T4k
%ﬂoﬁ#,%@W,WW»%a:v—bﬁm(um
VL) o@liarah, TofMEnge LTlikEge
Jifr L, & LTtk 6 # HLLERM L 7-3Eplig 62 BT
Btz FaTl— MERICHT 2 BIESEO AN A
X FERLAE I T, 62 B 48 BlIE s A tiil L 2 7=, 724k
HIAEHRELEHIICZ O F FAEHHEZHIALTB Y,
GnRHa % JI W 72961 6 Bl A TH - 7z, itk 1 4204

WCHOHERE RO L0 12600T, B+ £2 5%
EEVWHREREEIS ARV,

PEo X)L, BHEgEer@EnL~FaaL—1}
PN H 62 FICD X, Z O RTE Wit L7z, 1558
HELEE Vo, AERHHE R T 225 IVE (2 L Tw
ZRVER T ORI 21 B, 34% TH 7. ZL T,
ZOMNI16 PHE FEEMNTOMIEETH D, 20 H11d 10
HINUWNTOMHRTH - 72, Witk 14E 2 683 i
KIVF 23l LTw LAY IVE TR S 16 il b, &
DOMGE T 2 L, 60% ONDILHRZ ER L2 &
W% b, ZOMKED, Wi GnRHa THAELL LIZDH
7oo THEMRZ M 720, IVE Z24#i#k 6 7 H LT/
CHBEZDDOEEEDNS.

PLEO&E LD, w%quﬂﬁMﬁf%a:b—
PN % il G2 L 72 M 72 B~ B % AT
‘,ﬁmmmh%m%®§LTM5.%LfC®%ﬁ,
M7 1AELAN TOIHEAZ WO T AT AR % ik,
LT, EY LR TH S GnRHa % IVF &M
HThiZRwWE£Z2 5N 5.

3. YHEICHIEEHETFEIMIREFROR
W
OBHANE, Kn B, KB B
KAGHIE, AL, b &3 A
SRR, BARIisE, £I0
T HE (R FH PR Al iy 7 o D)
(] BEeSE T 7w 0TI T4 5 o0 T4 R % M
af U, BUPESC X B R AR Tl O UEIR & 2 o
MO WTHERE L WG E Jiik] 1994 4~
2001 4 3 ) £ TITF o ST R T4 %2 47 - 72 135 Bl @
LIRS Tl R ML 254 Wl R E L7z 54

HAEZGE 47 &1 07

Bl Lo WA, JRASLIERA 24 B, JPAE ﬁ%wwm
21 ), MG#EIE Tl QERRZH) 8 B, BRULESS-4)
#LBITH 72, ﬁ%ﬁTW%Wﬁ?W@ﬁmu.L
BWHHABH DL L, 2. RBERINETHDH L, 3,50
BHRPHREA RHAS 2 BO RV E, 4.0 R % G A
dem VL L OFEINE LA TETH DL 2 &, 5. idio
R A Tl OB 2 R Rna kL L7,
USAi] MERESE F - e M T4 90 0 JUF 1 50, o
VARG 28945 1%, TANIFATOME 5 76 £ 1.3 38, fly
1T O BR AT hCG Al 5 6333.1 £10190.6 mIU/ml, BT
MLt 5 1504 %2252 ml Th o7 72, 4 BOH B AL
VEREAT 32 ) (59.3%) L5 TH O AT AL TAlr o |
WEVEAUR S A R ORI, SRS rﬁwwmﬁw
HSG 12 & 2 945 BOETEHIE 57.1% TH 0, ik o 15
AR/ B[ EE wﬁWT@m%,wnhﬁWf7u%
Thorz. % ﬁﬁw BT B A BB AT R
1 51 (14.3%) (238 & :h persistent ectopic pregnancy
(PEP) 13461 @ LT 1 B bR L Tuwiew, [£42]
%ﬂ%?mﬁ%ﬁFfﬁ%ﬁﬁ?W@%&&mum%
O E SRV LIEZERMETSH Y, PEP 3T
Hot. OB, MEETOMBNES T MR
TAbr o0 s 3 0 & ORI 42 RIE T % b
oEMbhiz F7o, JHERACEO R A
IEMRE B 3 S B AS R AT AG & D 7Bl T d
D, 20X RAEBNI L TIIINAE LI BRIM % H R
rEZLHNI,

4, 71037 12 Dayl #50D%E

ORI, el W, AR

MW, ERAR M (Bl RE )
[H] 2 vfra 37y (CO) M REBFR
DA 0 AT 48 25 42 B b BIUH S M B BEN B RAI T
4. CCIE, HEEFBoOS HE»ORGSINET LD
MER T, HEUNEIER T 90% & BAFTdH 505, It
WfFshs 2L 0w, FRICCOIT A bur >y
TEMNC & 2 oy ISR SUETRIR AL, Fr Ao
WG AE, e EIRINGE DA L2 & DA S
TWwb, 22T, ThoorEN 2T 2 HIWTY
FHoT CC 2 AN 1 HH 2855 L7zl & 6t
Fali D125 HH Ao 85 L7z oo IR 1 2 s & Heig
Bk U7z, D] eb G HEI0 B 5k o0 72 o AS T3 A
12 % 59 Ji J] T, Day 14 % 33 i W], Day 5% 'j- 26
JWITdH B, Day 1l 58 L Days &&G-#ETENERN
EHEINEE (15 mm YL, B (mm), HEIRH
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FTOHHEZ L 72, K] Day 1 4foskc
B IR EE 2015, 15 NBEE X 9.2+ 2.6, HE5P
Hi 149£20 T, Dayb&S5HoOEEKTIE, Zhth
25+26,82+30,150+22 THEAZ RO LD - 72,
CC MWl =Bkt L= 354, CC 50 mg NIk T, Day
1 #5513 1.8+08,96%27,144% 21, Day 5 4% 5

17407, 73+23,1563+23 T, Mmi@ﬁ;ﬁﬁ.-mbUL
72 (p<0.05). 72, CC100 mg Wk T3 Day 1 £¢45-8
13 23%22,87+25,148+ 14, Day 5 ¥ 583 32+
36,8936, 14622 THPICHEAZIR S LD -
7z, (%] CC @ Day 1 $£%5-13 Day 5 4% 5 & [t L T
PIBIEL ASE i S B RN 1 & - 723, wmﬁ HEFH

HETOHBEILIIHIWICHEERZSTRDONLE
Dy 72,
5. 17a-hydroxylase/17, 20-lyase RIBHEIZ K %
RMHENEED 1 4l
O HEm -, Jes2ath, Sy -
AR QNPT
HiGE (EAG T R AT v 7 —)
/LTI (%ﬁ%“m&)

mh7ras 27a s (P) HoOFHEN L #D, 17
o-hydroxylase/17, 20-lyase R {3 & # 2 S h 72 ;L’J%
PEHEIN B i ] & FE R L 7= 0 T $ %

SEBNE 32 K IE IRV T A EiRE LTS L
7o, IR THRAET 2D, DIEAIHT, 20 Md 5 &
H#?‘t o7z, P A X BRI R H T,

KON EZBE o7, BE 157 cm, KiE 51
kg, It 100/68 mmHg, HRBRIEIEH LERITH - 72
A%, RRREE TR LTI MBI s Y, 1
TIREASER L. LA MRy v/ FurfATa s
MIAHLEEI XD, HEmEERSEL 2 E2T
7o, HR7THHIE, MpxA T 24— (E) i
10 pg/mI>TH 2HIZH 2hb 53, PAMilE47ng/ml
LEfEE R L.

FH¥HFAH Y L (DEX) 12 & 2 I0H1RER T, Rl
LLTACTH, avFV—n, TVFRATT VIZIEH
THho775 P (A7), 170-0H-P (357 ng/ml), DOC
(0.36 ng/ml) i wiftiZ R L, E. (10>), 7A A7
¥ (50ng/ml>), 7> FaZAFr¥F+ > (02ng/nl),
DHEA (05 ng/nl>) (Z&ffi% 75 L7z, DEXA A
i, INF V=i, 10 pg/dl> F THIHI S R, RIS
P (05), 170-0H-P (25), DOC (0.1) L FL 7z

U LEo®RELY, FERMICEilia R L7z P oribidl

73(73)

HHkEEZON, ZOHKREDNDS 170-hydroxylase/17,
20-lyase RIVEDFED NIz, BAE, Ml O 217
W, ZOEREREIHTH Y, BRNIIZERTE S
EIVHEHBEIT TV PETH S,

6. 1EIRGID 5 & f- BFRASEAE B DA% 5T

O ME, #HI4R, PH SR
WElevir, S W, RACRL
PR B Y, BEVRKRR, R -1
WA, IERGERLR, K5
(Zl R K lat)
VeI AR AL R B WT, PR 1241 1 &
0, P 13464 H F T, MRS L 72 65 56 %
FRE LT, BEOWRSLHEMFGR L L2 TRE
L7z, MEARFIIRG O 4R, 25 1%A 5 41 & E TT, P
B 324 5%, FHAERIIE 34 4, Y i T o i
PG & D AEAR BB F COFEHMIMNIE 15 FETH - 72,
47 IAEIEVEAIE T, 18 Bl S EAIETdH - 72, 28
BB T Y BEZ 2 DL B © 0 B 2547 {E L
7o, WEHRDNZ 65 FEFIHT 16 BIATIVE (2 & B4R T, 9
HLABNICSIIZEBbDTHo7. 72371,
hMG (2 & 2 HEIBEEsE &, ATH 2 L7223 DA 8 4l
HEIREETE O I TOUEMRAT 16 H, AIH DA 2 BT, #
DD 23 FUZ D W TR B OHH 2179 & FRFIC
A I Y REM DR T W, ANMEUIMA 2 DL F
DIEFNZ 44 BITHEAED 68% TH Y, 5ELL EOAER)
A7 BITT 26% % i T2z, 65 B 47 61 (72%) %%,
UEETOBRBM UGS 2 ELNITHIIRL TH D, Lo
JEGIDSHHENWN IR L T b 2 b iz, Tz,
FEMNBYEENIZ BT, PRI 31 e EKwd o
DFHHW N TF 22 4 & <, HIIC 24D Lo
ELERPIOEG D 63% L wIaid - 72, T
JEAE BT, IR 35 i & m v D DO Y B ]
BIE IS LB TH -7, FEmEEMES 12 5ER
D55 10 FHI B THIEE A2 HIT S T 7228,
ZDHH THIDWHE 2 LR L TWiz, o
Rix, a5, 4553 M HAREREAREEZIZIBWT
(7~ A WA ARt A 7 90 D Tl 1 402 B3 2 Bt | &
LTRELNEE L HIC, BllofA Mz 1L
TWVWaHDLEEZLNS,

7. FERBESHERMERED 16

OfN Ak, wigmn, WskEsE
BIARZGE, filk #, IRAsd
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ol HE— i T 7% 23 B i )
[E) 4, 15 PIBSE 2 5 0F 3 2 AN A0 B i 3
LTWa2, TOREMANPL, PRI F45 &2
TRIFEWO2TIERL, H-ShhtikbEo s
NTwiwv, Sk 413, 18 Mo AIH 2 X ) R
L7z F e NIBSE A R TEA O 1 2B L 7=
THET 2. DEfl] 33 5%, 0%&0#% H%r&$
WA EFRS, CER 4 1T H4kEZZ LA Ng Lk, W
WW%%%%%@CAMHiMU%ﬂt?P SHRPIN
L, FERE R I L OV CT BRCTAHIN RIS 40cm,
JEIRHAZ 3.0 cm ONBEMEF 3 2 L — PERE D
2. FSAE6H LY 6 A HMAT L ¥ o 7
L, CAI1251% 28 U/ml (ZfKF L7=2%, i fgp d s i
ML ol BAOHEKRALL ML, P63
AT IR0 9 BT S A AT, A A AR, IS
WIAT L7z, ik A 7Lk 2 TIHHEAT L, e
FERAC TR BOOYE 2 MR L 7. ok, fEUEET
?ﬂﬁ%ttﬁﬂwmiﬁf P81 H & D 2Pk
94 HFTI5M AIH ZjtifT L7z, T 9ES A X
DO H B ANRIR L, CA125 546 U/ml & E5-%2 3
ik, 6 A ATV F 27 HIEMIT L2, P10
EIHEYD AIHZHBALAZEZA, FHI04E9 HIC
1MMBMHf&ﬁ&ﬁL TR 11 4E 8 A F Y
2N e éht%ﬁﬁ 2 <, ﬁﬁgf»m;ocz
2, R BIRT RIS HERDL . NI R
2B S IVE-ET ONLE A&, 5 NBAE O KA
g% L7z 1T, il FBRELTERIRTRETHD L
Ex 5. FENBYES IR T, W% D GnRH
P LC ATH 28 0 & LT W IEIRT L 72
WERE SHROEN LTV E W,

8. IEEHAENEIC L 2 EZ R TFREDERE
OHwA, #e sl IMmyE

AL HW, R (FMER W E)

A1 E AN
(FhAV=ZV 2w 2R TRy ¥—)

LA HE (KI5 905 W52 000 R 2 )

[F ) 556 P U RSS2 4 2 S e & L C A
Wb DRRZRNEISNTOR ., JEES AT

B W THIERAL D H = A Ml A I
MUTWDZ EMEsh, DEigs $imafits
TTWZ ORBRIRIATREZ W Lz, g4 ok T
R TR A2 1000 77 /ml LT O & B Z A 7 B 121

HAME SRS 47 %1 0

R T T d B tranilast Z85- L, TO4H ML
B Lo T+ 5. [HREOIE] 1999 44 H
£ 2000 4 4 E TITLBEWIREF AT K 2 23
L7z 812 58 DM, K& T-HEAT 1000 JJ/ml BLF
DY RERREZR IERF 16 HERE Lo Bilo
H A4 X, WAL, KA % 1T L 721 tranilast
% H 300 mg #FI14%5 L, ZOMoIEA oM %3k
U7z, S5 MENERi 1238 & L, BITERI 2% SRR
BO SN IRR . 2 T — v & LT Y % fk b
7o [F5 5] B OB TP 34.2 5% (27~40), i3
34 304 i (24-36) , ANAEWIAIE Y 3.1 4 (0.7~10)
Tdh -7z, FEFRIT YA 141 ml(6-22 mD), /A 14.6
ml (6~22). W5 W= MR A LH 3.1 mlU/ml (16
~97), FSH 7.6 mIU/ml(4~30.1), 7 2 b 2 71 > 433
ng/dl(330-607) TdH - 7=. WA WLIEWE2 6 2 Hwv
L 3OV T, ¥1HE 408 J5/ml(10~910), MHiE)
H41%(0~67%) Tdh - 72, 12 8% 17 B 7 61, 411
Vol KG U BEAZEW LA L2 BRI L b o %
Mo 7z, CRE £ EE 629 J3/ml—3914 Jj/ml, B3 32
%—36%) FUIRIEIRIE 3 BT Hh, & 4 £ -BliA 3,
5,10 # H#%Td - 72. £ 7 tranilast 5Bt THH O
#4 Z, LH, FSH, 7 2 b A7 0 Y 3ZALA % d o 7.
(14.6/144 ml, 32 mIU/ml, 83 mIU/ml, 447 ng/dl) 7
BERMEREZ 1FICHEOIRAE F 2 UMD 5 h
¥, SRR EETH - 72 (k] 4l ok 3 9E pl
Kb, »o%AmMEMNETH 7245 tranilast
PR EZR TR LTHARERMEZE 2 0N
7o, GRSl Cc oML L Bbhi,

9. FEEI(ZH (TS Notch BIFDHIR

OFRBIKER, JEUFEF
(ot FH PR el iy 22 WA PR )
U H o, ALBF R
(It FH P Al A KA R R AW ZE T S T M)
[H19] e oRgs & 7L @ iiiC Notch & Fidh
ZEEMMOZHEERS FOMSBHMSEN TS
Notch & “ 228l s 28, #180kD @ N A &
#1120 kD O C Ko S b7 o mEEZEKL, C
R 2 MBI 72 TR RS FEL TWw 5
Bid 2Milah o) Fy Fil#E % Hétwﬁ%ﬂ
VF, ZOMBANHIEEICRAT LT RBP-Jx & #IGH
2 LB B L F oS 215 E 3 5, Sl sk
Notch §§ Btz R TR IC B TV A O TR

Bk EZ, KEICRT % Notch DFEBIEAZ <~




PR 144111 R

AFHWTHE LR, [HiE] =7 ZZICR 27z,
MR T3, Notch 1,2, 3,4 D% 4 C A, N A
W B HiR E W THOEDUE B X D RICEB T %
Notch DFEBR %2 M7z, £ 728 (WS T2 oM
ZBi%2 L 7. Western blotting 1 T3 #5 HL ML % M g
By, MBI, EBAEMR L7 REO MR
AR B Notch FEBLIZ 2 W Tl busulfan 2 < ™
AMEANIZ 40 mg/kg $45- L, FEMRBIZBIT 258
WEEZRARA MR EZE] S OBRFORE,
Notch1,2,3,4 ETICBWVWTRHREANN Y-V 3R L 5D
DOREHEA~OB GRSz, Notch 3 (0 H A
Ty 7 udsigt b LCch Y, MM Ti3giiL
TwhnZd, ARG B OB HAMHET
Notch 3 DFEHPBEE I N/ L5 5, BHlLOMER
BI UM T2 EEZ Hhiz. —J Noteh 1,
4 TIIHBHRTY 7 F VB EHIE L Twb EE 2 5
f, KPR, LIS LTwbEER LN
72. ¥ 72 Western blot TIZ 3 XTOHAKIZ DWW THINL
B LS BB TRUDPHERTE 2 & h S 50EH
MALZTRODBALN R 2B DT THR
W2 G- LT etk bR S e,

10. DEEEREEICH T2 FERNEE USTG Eif§

OW IR, FHlEERE, W RET
WAL, SHEE LEEEZ

(I ¥ K P Bt
[HY] ARSI B 2 RE A O R 723 2k
D TREN, AP, BAMEZHICBNT,
H R8RS LRI S L C - I il (%t
HLZVWEESNLIELITEDOND, T L) RER
X, PCOERNC X D Z RO LNLHNAH B, T2
TIDE ) BRIEFITONVT, TORVEVRELRED
W RIS 5720, IEH 2 & AT 2 R &
R L, grffhs v e OMBEMRE BET L7,
[HiE] PRI EB L1241 Y B 2 A IE 7213 H
REFELERCZBLZEHZO S, RIEMTEE
PCO MDI B2 R L2 I F 51 BlicD W, Z DA
PRI, R B E ER A L OV LH, FSH, 7 X b X
7Y, ESFOSHELE Y BAE AT L2 BE S
JEFNI D WTZDOWEBR L RV E LRIV E ORI
i Lz, [RER] 51 v 19 I c AR B fk i < I3 KR
JE AR L7212 b A & 3 I B AR PR B
T, ZTOIHMATEIEIEE OF W R iwE P W
WNEETdH - 72580 @ 32 fEFI T HREM M & 75 W

75(75)

T oD - T b & I E X RO e h o 72 4EHE, Body
Mass Index, i7" a5 7 F ETHHI2H 52413
ABDheh oz, —J, AT A b A5 v {l, LH/FSH
I, B CI3piF 2 IS EM 2w L, [#%] PCO
PRI WR & R TIEB O ISR IC L b
53 L ENBEAYE &I iR o B & B3 2
Pl ZOHRNELT, FAMATBRVIZLY
TEHNBEOMEFHEL L 22 LavRmg s &5
12, SOL)BIEGTHDbIT0Rd Sl MEp%
DL X), ZOX)LTFEANBEITRICE LT
AR RDC TR D 5 5B E) 2 BEINE R X 0 IR -
PEHWEETHLERbR.

11. Premature Ovarian Failure @ 2 fE®]

ORI, M, BRHE
(B I 5 8 (T 00 BB I 95 o P Jih)
X gt RN AUEN & # & 2 5 Premature Ovarian
Failure (BLF POF) O 2 6] % #%Bk L 72 D THiss
A, EBI 1] 25 %, 0 24T 0 #8pE [ 3 3R] RS E4E H &%
[# 43 R] LH 46 mIU/ml, FSH 140 mIU/ml, PRL
65ng/ml, E,<10 pg/ml, E.10.3 pg/ml, E;<5ng/ml,

46X, add(X) (q22.3). Wil T I8 A B CHR R AL 2
B3, ER 2] 38 m, 184 0 e[ 3R] Hese it m
& M4 LH 32 mIU/ml, FSH 120 mIU/ml,
PRL4.7 ng/ml, E/<10 pg/ml, E.<10pg/ml, E:<5
ng/ml, LHRH 7 A MIUP R H R 8 7 — >, defifh
SIHT T 46X, del (X) (q21). FEWESE T 5P HLA:#CigR
RiZOkE SNz o7z, [ £ o] A 2Bl ok
nYh, ho 7 o#EERITL, BRAYRH L
GnRHa-hMG-hCG ##iE23 7 b 5. M4k - HEEICH
b 5§ POF 5B Tla etk /M 20 g & b 7z,

12. XS M2 OBREL Gn-RH = 2 — 0> %38
1R

O

O VEV PR Al iy 782 K 23 35 SR R 45 9% B PE dt)
[BY] 25 b=V IZEICBRBEKRTER, Fsh, m
RIS <, BEICERGCEHNY XA %RT,
ZDRXT = OLEIRED Y bk A FE B E O R
HHRHEICIES b o TVWB I E R R T 2 HEIIZ K
H5H. PIZETHEEICH LU CEE) 26T S LB LY
BLEENBOZEOMP AT b= VEEIXHECE
fizRTEEbATVL, 40, AFEEEHERDERED
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FHTHSHGn-RH=az—ar~D x5 b= rOEH
IoWTHE &R - 72 [5iE] (2) 98BI SD %
BT v M EREBLIMEBITBEENICAT =220
ng 285U, 1RERM#IC Gn-RH = 2 — 1 ¥ O gk
KAIRLET 2 IE PRI 2 i, S K s R 28
rCHE R, HiEOh B X OB © Gn-RH R E %
RIA EISTIGE L7z, M D WIEERIL 2 7 b = Vi
FE& RIA TG L7z, (b)9 Mo SD RHEZ v b
2L 3 MBI PSRN L, 27 b=
107°M ST ZEHOT T 1 R IAIES 38 L0 B X OYHL
Mo Gn-RUHBEEZ A L7z, [FHR] A5 b=

o1 BRI R QMR AT SR L 22, AT b=
DWEIEN P13 Gn-RH O 53 hE ) & A7 S & &

7o E R RIS D AT I L2, KA
sz 25 b= >y l%ft?firhiol ON:IE A RI)
Gn-RH IS B2 5.2 e o 72 [ £ 93] FMivhs
Y 2 W 0 5 2 o @IS & 0 BRI E) & PG
SELITHDOHABEEEZEZ LN TW5H, 5
A5 P I3 1B TGn-RH = 2 — o v 2 iGtkb s
LIENPDTHONE RS, EHITAT b= U8
PIRA T a4 FRLVECHFELSTOREBXITTZ
ENRY LR o7 BEBTOAT M= VIdEHL
BV ENS, IEREREUNOMBESLEE E 2 5,
[#5am] 2 5 b = 2 X RI [] C Ak A 2 i B A
BRIG3 %,

13. BREREICLIIEBREFLREEARILE
CHERABTORBREEBHE TCHIRICE -
=14

Oflpste, NAFK, NS

RS, AR, SlREA
(& 3 7 Gl )

RNFES, HIHET, i
(I IR FA)

HAVZRC BT, rEIRIC B LTI éné
WAL O s - BRI CAER IS S L 72 1 90 % il
35,

FEBIE 30 1%, KM WSS RIS X 2RO 720
PIVZ RGO & % o 72, WIVZHT - IRFERIR Y] & ol
K5 - RURIE RS R T 4 MO RER 2 1T L 72234
WZEST, Nk o R RS 1 & £ 1z,
AL #EH) & L T 1, 2-propanediol & sucrose % i i
U 72 iR i Cullil A7 L7z, BRI 2 b a s VA
ERITar A7y HBLO TR Y 2T 0 Y AERFIC

HAE ik 47 %15

£ % BN AT SR & B L 2 B4R %
AL AgHoBNBEEOKRICKRERE £ERE B
iU BRI RS2 L7z, ARk 9 T X h oy,
1ET7ar 270y Ofifai# 1L, BUEHRIZE
ki T 5.

14. EBHERHESOEAZBRIKRICOVT

OB =8, AR, LS K

KAWR, IR, SR %

SH O R Y 7 —)
[H] RIS BT 2 -l OBED D 5, kBB
ThHWBAILEF MR BETH L0, HEHE
SN Hnicdh s, L L, RICBHSY 7T—F
VD[ A DIHEE R EGNC BT 2 2 LB D,
BB 7 77 MIHETLZEMHE, ZDLH
A AWEEBIIZ Mt > ¥ —Tld, TN E T wallace #
FT—TNERZA Ly bOPHIZERKLTEY, €0
AU W TIEMEIEO M2 A TRE L2, ShlzhE
MINHEFRIZAZ ALy MIEZTY F=—=hT7—=FI
Zv, ZORBHURED WAL Z DA ST T8
COWTHREEAT - 72, [JE] SER124E4 s 12
HORIZRS - IWBAT, WREMNEFIZY F=—27
F—T NV eHwiHE wallace h 7 —F NV TAL—X
RN tr > 72l xb g & L7z, ph9UERE 61 1, 106
WM(%MﬁﬁaWM%ﬁ'ﬁf,%%MW§K;U
wallace (A A —=2X) FE93 M, ¥ F=— (W)
13 NSO, AR, AR, RO, 15 mm@
JEE, R, BRMEEER, SREL LMo
MOV TR 247 - 72, [HGT] 2 REO MG CFE) &
AWM E 2N 352 % vs 323 1%, 78 A1 J1 vs 57
AHEOTND ¥ P THHANIIDH - 7278, ]
I, FERNEOES, IRRAEE 2 BEIIC AT B0
otz )i, WRBHYZ Y BRI 344%
vs 30.8% T, WHEEFNIAE L7z o F=—BEouktd )
WCdhotz, FAT—F VOB EIE A 75
% vs 46% DFIETH SN, AL — XD AFITIE
LA T dH 7225, ¥ F=—H#ETld 3 P IRl
D LTz, AAIRFI 174% vs 161% & il CTHE %
SN ah o 7o K] WRHEEERIC Y F=—%
T =T V&I, P B R IR A B Z & AT
&7, FAD T —F VTR G ORED < %
W7z, TSI A Bl b MBI AR L
bolitEdh.
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15. FERAETFIC K 2 BAMBIEORKNRR

OV 2, HWWT-, Rk T
(BRI [, 7RI, AR AT
AR 7 RIFIE S, R X

(18 P95 152 PE )
WNRER, B, MR
(Bl B R B s )

[HW] ey e B LT, 8 L CIEM sk ks
THEOY A, KU L (TESE) 2 & D 728 1
T, BVHIIEINKS 1A (ICSD %179 1Rt
WA, BUEEARLTETWA, BRI TiifrLT& 2
TESE/ICSI D I oW THE L7, [7iE] Bk 2
RN, MRS FHEDBI 2147 730109 B, KIER
Eiroz40 Bl g e L, K rmiafHoxs 2 —

— % MEt L7z, £72, TESE/ICSI Sl fECTh - 72 19
JEW (24 JID) (2o T, MR O FHE K112 & 5 ICSI
(1134 ) & KL T, ZOmaE i~ (] K
FIA D85 2 —& —& LT, FSH (WHER @ °F
¥310.1 mIU/ml, A% # ) : 241 mIU/ml), Johnsen's
Score (WHERI : 7.1, AHEH @ 2.3) IS AP ED HN
7273, Teststerone, LH IZIZA T Lh - 7.

TESE/ICST @& 441 [l g 5 o0 5 R 112 & % 1CSIT
LT, WD 20 o RFIEA SIS (542
%/299%) T o> T\WAD, TR, FERIZE AR
o7z, TESE/ICSI @9 b, B - & AT 10
LT, 2RI A% B 72 (T44%/35.6%) 7%,
WOHE, IR R hd - 7o, ek 1 & sk
i 7T, i (54.3%/94.6%) (DA 825 % 300, IR
DR, MRFIIEERE % h - 7. [#a@] 1) TESE/
ICST T & % IEfs1E, GHVRE FIS X 5 ICST & 0, 17T &
W2V, 2) TESE 2 & 28 -l F#lizix, FSH,
Johnsen’ Score 234 1. 3) ANEhAS 1~ & O WENKS 1, B
GERS 1~ & 0 SRS Fo i i RS R 0% ko
B, RIS SR T v,

%380 BFATHEFLPENEZBYREES

HIE : ER134E8 H 25 H (1) 13:00~18:35
i L ik T v AR TV (flEST)

1. b MNOPEFANE - XEMERICH T 5 HGF & SCF
DINZ Y AAER

Ol e, ks, KB T

WAN T, WAL, A
KEMUE, O, FHE-—
‘“ili‘:ﬁE B A, SEIE
CESIROA PE i)
[Hig] & I B VT, FKBRIHk O HGF (he-
patocyte growth factor) & P k7 & HIl B2 B 2k & SCF
(stem cell factor) (&4 v E & pEAE & HIHL B ol % i
T 5. ABIETIEE FIFEEIC BT % HGF & 6 NI
SCF BN Zho2HEKOME R s RET
%L &b, HGF & SCF Ol % kit L7z, [iik]
FOREDD &, RILZ R (IR R & Wik I %,
ToabrIeg (2SI, & IR BE ) PRI 2 FRIN L 72, The2
NOME FFEBLZ RT-PCR IS THRE L 72, Sl
@ HGF B £ O°SCF #1413 ELISA i Cilll€ L7z, M
B HGE %, SEISHIIEIC SCF L7z
MY aife 2 MTT assay (2 CaFAl L, Hig#0h otk
FVE VIRE % EIA IECRIE LAz, [Bet] S Lo
PR RTINS B W T HGF & c-kit O 381z P8 %,
PR EAINZIZ B VT SCE & c-met O #{zx -3 8 % 32
@7z, HGF (50 ng/ml) oI Bk 51 B o> SCF
Bz 8%, SCF (50 ng/ml) O SBEHITL o
HGF & fz 3 2 B L 7=, URRa# ¥ HGF & SCF
BRI EDO M (r=0547, p<0.01) 23A S 7z,
SCF @ il i oo B 7 %2 AL L 7=, HGF @iﬁ
I ORI D R RSB 2 T S e dn o 7295,
PEAEZ AT L 72, [#iaw] & RORBEIZ 51 5 HGF
HHWMIZSCF BLUrEhZhoeBAo#E 8
ZW O AT L7z, BUEAILC B3 2 SCF & B
23835 HGF (37855 2 1) Y A1 & L T positive
feedback loop Z 21 L, MNL¥asE & 3 LI 9 5 &
LAURIE R N,

2. BEEEMEAL X220 LH NIV RSB
HIER

ORZAGL, W #, “alieg -
IR, A Fde, R 8
e S S 2 -7 A (VN R
I, Wik e, TP
€A =P )
[Hi] &2 B EGEW I+ L F > v (0x) 27 F E4R
WHOLH 2SNV ARG WA T 22 L2602
L, WIRPEF €4 4 RO Gc2> TG L 72, [Jiik]
PRGN OMET v P EZHORRENIC OxA (AR,
OxB (B#) #» ERATIEOK (CHE) % BUplp:

3 nmol,
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H, BXUFEAA FEHWETHLF RV~ (05
mg/kg/h, N#) 001, MENEG% 28RO LH
25V ARG DAL R BT L 72, D] OxA Tl EH
LHfli (A#F 4812056 ug/l, A+N#E 1747071
pg/l, CH#E 1 845%0.75 ug/1) & 73V AL (A B © 2.71
*£042 [/2h, A+N#E 3712018 [nl/2h, CHE ;529
£0.36 [11/2h) 2% 0xA OFHIZE D HE (p<0.01) 12
WAL, NI & DA (p<0.01, 0.05) (245 L 7.
OxB T ¥ LHM (BH#:675+044ug/l, B+N
B 6712029 pg/l, C B © 845075 ug/l) & 79V 24
B (BB 375+056 [0/2h, B+N & : 4.00+0.33 ul/
2h, CHE:529+036/2h) iZ OxB OFGIZL DA
#(p<0.05) I L, NﬁFH}ﬂJC%U@L&ﬁ‘of:.
[sim] Ox 12X 2 LH 780 2RO EIIZ 1L, OxA
TIENHEEA YA 4 P25 L, 0xB Tzl 524 %
WZ EAURBEE N,

3. TRH ®#(C & 2 MAP ¥+ —EEMLE O
SOFU, REFRIVEOBEFREREOE(LIC
DUNT

O&MifZ, KEFH, SRR

IR RE (RSB K pEds)
INARFE, Ak, =AKL
(REACK S -4 5)

7u 72 F ¥ (PRL), WeHRNVE Y (GH) DMjkL
EVERMEE ST LT v b FEAGHIMICE
T, FIVE Y HWRAER T-Td % Thyrotropin-relea-
sing hormone (TRH) 2 X % Mitogen-activated pro-
tein kinase (MAP ¥ —¥) OEMHALKISAS, WA v
VOB FRBICEORIZH T 2 & MG L 72,

TRH Ji|# T PRL, GH j & V€ ¥ O 5 S (2R L
7275, PRLmRNA ORI, GHmRNA 34 &I L
72. MAP *F —EHEA PD098059 T TRH fill#iZ &
% PRLmRNA O8Il % O GHmRNA DR 3 Zh 2z
hififl S h7z. MAP¥F—¥+F+—-¥¥+-—¥
(MEKK) OMHEFIEHEALREBA Y & — & Ml i
JEBL4 % & TRH ## & [ B 12 PRLmRNA @ 511,

GHmRNA O@A A4 U7z, F72 TRHHI¥L T PRL 7
OE— % —iftE (609~ +12) XFWIZCEL 22052
D% Ab1d PD098059 THIHI s h, K GH 7 v E—
¥ — (=563~ +30) EPEid TRH B & ) £1ba 32
Dlholz, ThHOREIL TRH 25 MAP ¥4 — &
Witk & L T PRL Bz B ZREL T2 2 L,
F 7 TRH % 3 (2 X A GHmRNA @ & 4 12 MAP ¥

HAEZRE 47 %1 %

F—¥ D GH 70E— ¥ —~DOEHEN 2 EH Tl iEn
ZEAREE N,

4. v b TFEAFGH3 HIFEICEH TS cAMP I L
3707 09F ERNDMAP X F—tEDMH
B>\ T

OXREFRIH, SAE, MSERRHE

B HE (SRR K BE Joth)
INAF 3, ik, BEAEE

(HEACK 55 — 2K H)
ﬁ&u*nif’“vbTﬂwmwm%%mw4\
VE Ve I - T & % Thyrotropin-releasing
hormone (TRH) & Mitogen-activated protein kinase
(MAP ¥+ —%) #ftLT7u3s 27+~ (PRL) KU*
ANV E Y (GH) ORBLAMHILTnb 2 & & i
LCT&7 ShEA L cAMP X5 MAP ¥+ —ED
WYEALBUS & BV E ¥ OB TR OV TG %
fT-72. cAMP 7+ 1 % CPT-cAMP iX MAP ¥ —
EOIEMAL 2 A IS s €72, £72 CPT-cAMP #l
T PRLOEHG, #6012 GHIZMA L7z, HE stk ey
cAMP ¥ —¥ (A ¥+ —+) % GH3 MR 5
35 & MAP ¥+ —EiEMEHIM L, CPT-cAMP #ll#
LRBRD RN E P ZALDE U7z, MIEIN cAMP % 13-
3¢ % PACAP27 (X, GH3 MIRZIZH VT MAP ¥4+ —
YRt s, ZoFEM biE A ¥ — ERILEH H8Y
M O° MAP ¥ — ERHE Al PD098059 (2 T o4 (2 il
3h7z, CPT-cAMP KU PACAP27 2L % PRL 71
E— 7 — MO RN H89 K TF PD098059 O [ I 4%
GeERICHEl S hz, Sho oz cAMPIC X 5
MAP ¥+ —E¥ DI LIS 70 5 7 F » HHICE

ERREERIZLTWEIEZRBLTWS

5. 40 L EOZERERICxT 5 ART DRIR

OXFFEH, ARET, KT
FUPET, HEA—

(9 Pt AFE IVE £~ % —)
[HG] M & 0 #E2REIK L, ART 2HwTdh
FAERO AR EOIIRFR IR R TH D, BEETD 40
UL ART (IVF, ICSI 45 & UFFET) 2 & % itk
HUZOWTHGE Lz, [ - st i 43 1996 4 1
£ 0 2001 4F 3 F] F TIHRIP 2 BT L 72 40 3L Lo A
IR 57 IEB 133 oW THRE L. 2095 %
54 %EBI 119 W THRIIT X 7225, IR E CHEEL 72
D% 46 FEB) 85 I T, MWBHFLER IR H 72D
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80.7% (46/57), ¥RINEMDH 721 63.9% (85/133) T -
7. IVF (& 21 %9 27 0, ICSI & 41 SEH] 89 <
fibNrz. ART #EHI (IVF, ICSI & & O FET) ®°F-1y
it 416 £ 1.7 & (max 46 %), FHRINE 3532
, ZHiH 69.2%, PRI 24 #, RIFEo# &
76.2%, AT IRSR X 10.6% (9/85) , JEBIAEHR%
12 17.4% (8/46) T - 7=, HEHRANK I U7z 8 5 9 1
WMo 5 6 R 6 FIMASHEE L, 2960 3 1555
(333%) & oz, MAERORABAEIZTRTIEE TS
D, WD L7z, MERSEIZ 45K 1L P HTH
7z, BEHRER 8 A & FEATMRAE 38 AL & LR LAz, EYY
ERIT414£15m & 413155, FIRMEIL 68
£52 & 4933, ZHFEIXT11% & 766%, T
BHEEIE 31 E 231, BRFK OB 760% &
784% T o 2. [Hiaw] 40U LOEFIZH T 5
ART DHEHRFIIEA - 7278, FRID R B 5%
BECIIAT IR\ B 3 29 B b A7 46 L 72, FE K 40 iR DA 1
DO LR F I3 T 5 ART 3HBHTH - 72
A%, REBIE GBI B Bbh 7z,

6. #L B &N /- Quinn’s Advantage medi-
um |2 & 3 IVF & KU ICST DR &

OABRIBF, KEER, KEWLTF
KEHEF, AR

(RUF R AR IVE £ > 5 —)
[H#] HTF medium (HTF) 3% < o ffiix THvHh
TVLYPHMBERBETH D20, BeREFSEL0
DEEZVARLTEY, £2%F20H5 % glu-
cose B LU Pi Z LAY EIRIEIZH ATV, Quinn's
Advantage medium (QA) @ Cleavage type (21 glu-
cose BLUPIVELHGERTERL, F-RF2LHE
T 5720 pyruvate, 7 I/, ¥ Ui EO¥E
ENEITIh TS, 40 HTF & QA % i L 220k
AIBLT, QA DA >WTRE L7 (k]
g, 199941 H 25200046 H T TOHM I
HTF Z i L72 IVF 47 B X OV ICSI 37 B o &t
84 JHI9 (HTF #) &, 200049 HA5 2001 44 A %
TOMMIZ QA M L 7= IVF 36 A M & X 0 ICSI
27 W ot 63 M (QA B) TH 5. QA (Sage Bio-
Pharma ft) 3+ 254 # 1V & higft# %1y, HTF
{Z IRVINE SCIENTIFIC#:® 3 & Z i J] L 72. QA
RIS 12 glucose, Pi & & A TWA QA (Fertiliza-
tion) ZMH L, ZD#H QA (Cleavage) | THHIID
WA AT - 72 DRG] HTF BHi3, 2K 792% (469

79(79)

/592), 5H1% 89.6% (420/469), AEHRFR 35.7% (30/84)
Thola, QARIE, ZHH 765% (372/486), I
94.9% (353/372) , HEHRYE 444% (28/63) TdH - 7z.
BHEERNTIE, IVFAEICHT 24551, OTFBEE
QARFTZThZEN, ZH¥870% (289/332) & 810
%% (234/289) , 43H13 90.0% (260/289) & 94.9% (222
/234), LUREE 44.7% (21/47) & 444% (16/36) T -
72  ICST JEMIC B AR5 R1E, HTF#EE QA BETER
Zh, ZHE 69.2% (180/260) & 70.1% (138/197) ,
5351% 88.8% (160/180) & 949% (131/138) , M
24.3% (9/37) & 444% (12/27) Tdh - 7z, [#a] Day
2, Day3 B M2 5B v T QA medium 1%, HTF medium
L FAHEOWHEAE SNz, QA medium (ZIEBIMIED
REO-OICHEERRBEIEMS N TEY, HER
B X S ICHET SRR LA TE s ED
iz,

7. HPHIB T HEN RIS L B SRAITIROME

OARMMES, HEMBA—EE, i K

g (B b o5 e o Uit

i W, B NEF (F ERRER)

B B UNFLF1—227Y=v %)
(¥ 5] ZHEMRITEPE - KM AARE - T Rh#E -
W LB ERED ) Ry s, ThETHF
TERFEIWHE2 2L 3HEICSHoORZBITLZ L
ZIRHRO first line (2 LT & 72, 272 LA EIEHE CH#G
BEOWEERE, ZRBEYAZBEVEEZLRS
BECEARANEMHELTRBERZ 2MICE ED T
b, COBHEHUDBRZYRLDOTHENE D) 2,
IRIEIRR L% Rt e & b LIk L7z, [W4] 47
T 1993~2000 F I 2h 2 2T THRBRHE TE 5
724 734 I R BEIR ) 561 FA 0135 & OVl e 8 3
173 Do WT, Fin, BEARINE, HoREe
AR, IERAS RSO W TN L 72, BB RO ER
13, day 2 C Veeck grade 1~2, 4 cell L E & L, &k
day 3 TG1~2,8 cell LL}, F7- day 5 T blastocyst
Dlodob L [#R] BRIFRBREA0,1,2,3 M
EHZBIZOoN, BHibZY OBKITEER (2h2h
5.3%, 193%, 309%, 386%), HER (ZhZh 2l
Y%, 128%, 222%, 291%) ML 7z, ZHEITERIC
ZNRTOHTERG L2 A, H RO
KA W R ROETTH Y, (I2TIERIP
DYHRGT &, EMPEHE N E R EDEE L TW,
IEHRFRB T 525, BB 125% (3/24) & ShED 667
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% (2/3) AWM FLH 2 UISHT I 32 38 A 15 (2 4 0
b LAIRRELTW, —77, Hillh 93 iz ame
BRI X B 3 BIOEELANTIE 32 AW O FERE - 1
WAL %o 72 [BE] SRR D 23Tk KO
FIIRIRZ S BRI A ETH 72, ZIRITIRIE
HPED) A 7125 2D UBOERTHHTIEE -
T, SHRIMFEOBRMBZEIICL > TP T %
HEETLLENRDH D EEZ LN,

8. ART |2 GnRH-antagonist & F U\ 7= 10 4iE 5l
L E]

OSEw 20, fRib 1, Hrldfk
oK, B ], RO
(Bl Jo5 K PR Ji)
[ H %] GnRH-antagonist O 25, FEHEIE, W01
AL, RO ART OB MIT TR L7z [
%] 50K 40 0 FSH i 10 TU/ml B4 b, % 7213 hMG
AR 2 w9 E Rl 2 BRAb L, SCHIC K 2215
Nz kg 10 20 ge s Uz, BidsfF&wiz- L, bk
WHRIPHFEE R CART 2 i L 729F & 2 > b
—nE L7 DhE] HRERB3 HH X s—TF
150 10 2 H¥e - L, 2S—=TF 556 HH2 S
hCG #4511 £ T GnRH-antagonist (NS75A, 0.25 mg)
Zfi el L7- (antagonist fH#E) s RIRNEEDT 18
mm %l 2 720 5T hCG 10,000 HALHE G- L, 35 W
BAERIN 2 47 7z, [#5] hCG ¥4 H i LH o 1.5
UM 7T AT 0 A LSRR - 72, FSH
OGP 166 7 >~ 7V, GnRH-antagonist D%
HHBIZ VY47 HT, SR TR I iER - 72, an-
tagonist FFB L' v ba— VO ZRFIE 797
%, 86.0%, 4% 1% 84.3%, 838%, L% H 1% 222
%, 250% TWj#HBICA A XD - 72 [F & o]
GnRH-antagonist # I\ % = & C, 1. 10EHI X T
T, WRPE, R bR 5 S L AT E .
2. GnRH-agonist Z J/J\W 7= )iik & ART DRI A%
RO LT,

9. B3 FEHDOSRIFIRFEEICEY 2 2ERE
385

Omirr &, AL, il 1
WNRAF, RS, EAS-
ZECORL, RN R, ARERR -ER
ZIHBLe, WE R, YRS

(1S K DE )

HAE Gk 47 %1%

[H) AR TORERRIC L 52 BITREEOBLIKZ
mﬁﬁéBMf,ww~w%$m3¢ma%mMMu

DAIEMAZ IR L, Al (1994~1996 %) &1t
ML,mLmﬂw%mJLt[TmlAUWiaﬁ
BN T v — MR AR TV, 1997 4E 1 H ~1999
AE 12 H oo AR L 72 3 IR DA B AT M9 & 3 4212
SEBIOAT 5, LIRS B - Z2ineik, BEL ik 4
Ex ALz [RE] D) 3 L AT RIE 682 4T Rif lu]
LT FRIML Th s iettdid - 72, 2) 3HELL
FAT RO 5 A BN 2 D 987% DA HRHIZ K 5 B
DT, &34 MR R TRAEL, #HE
HHEWNTHM L Tz, 3) 3L EALRIC v B 4
YL EOE G — RPN TE TR & K2R W o llht
L, ATy LTz, 4) 3 KR s h
T2 WA AT R H Y, ElC2lkhEeH
BLTITPRTWD I EDbh o7z, [£5] ALk
TO 3 MEU AR AT TRNEIC S 0, -iPRNEE
%, BV ERIRBRIE DICE S22 B PRio% A
VL EZ N F72, BETFRIIBLIEMITHE =

NTVBHIRPH LN E 72,

10. BMEABREZEMELATdF N FOESE
EDIE T EDRE
Al s, Wi g, RIZANT
(uJIIMMEIl ¥, EM¥—, FR =
JEND 9, 77 ek — 05, e A1)

‘WLz, W £, R
€ A=YN3 )]

[H] =+ F b€ U#kofElTd b LIRS
OHSS % 3 2 itk 2 73 % HW T, FSH LA
AR (O REEE) & FSH-GnRH 78V A ## 1k
(780 AHEL) OATVER, ik & ey L7z, [
k] SR N WﬂﬂWM@% (60 961 %721 PCOS (46
JEBI) & Z i FSH ik, IO RHEE, 791 2%
WO 3BT, HEIPREEI 0T & iRl 4 & HIE
TR % ekt L7z, Diae] A0 ek & s
ZHEL O PPN & AT ol & T LT AR
SNHho ., WEEOBRE PN ES X O
PCOSHEBIN BT % % IHILHRF I, ThEh 125%,

303% TdH - =OIx L, KHEHD L SV AHET
% BT IEAS D S h - 7z, F 720 0 OHSS
SEEAEBUR I SR EPEIR B 55T 40.9%, PCOS T 43.2
% TdH DO L, KINEHETIEEh TR 120%,

25.0%, 73V AL TIRENZN 0%, 134% LA
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<, ZOREFIT N ZBETHIEA - 72, [#5dh
A R B X OF7 80 ZFRE R 1T X B HRIN =R,
R A2 R - 72 £ £ 2 KRS OHSS O %4 2 i
TE&, FFIZPCOS 2 D QHSS D A4 Y R 7 BEHITH
L Cix FSH-GnRH 7SV AL A M TH A 2 L AR
[ 3-F (A

11. SREERHAERE (OHSS) DREAEFICFEH 5
N7-SREAHMO 1 ER]

ORI, FRGRERRE, RN

R E, EIHE (B5 B K PE B )

ZrInl, OHSS (ZHR B I 2 &5 PF L, 2 OIS
FEMBIZE L7 a2 5 L 720 THUS 5 4. JERIE 33
W, Tl SRRV EAERBE TR I1E6 T LD
controlled ovarian hyper-stimulation % Bi4&. Day 5

7% ThMG (k2 A3 Y) 150 IU/day % 5- L

Day 8 5 9 ¥ ThMG (H#f HMG) 751U/day % %
5.. Day 11 {2 hCG 5000 IU #% 4- L?JFBHE%E wiio 7.
hCG 2 5 wj M R A O B % 3D 72 72, luteal
support % hCG 75 #ifkFR IV E 2 ([ZEH L7, Day 22
WAL T I 2 B IR H ABE. € OB L
9, [ H @ WBC 13200 /ul, Hb11.1 g/dl, Ht33.1
%, albumin 4.0 g/dl T 37°C 18 @ 3¢ B LI 4} vital sign
b 2 LT w7z, Day 2502 WBC 7400 /ul, Hb 5.5 g/dl,
Ht 16.7%, albumin 3.8 g/dl & Bl % i 7= 7= DI
iz %, FaLEs s ZE L2, kA, 773
¥ WA A 0N L REIYIZE# L7z, Day 27 @ Hb
50 g/dl % nadir \[ZLAEE ML D L L 722 R
5%M o7z, MRITHAIREIE 12%7 cm (2K LIPE
LI % 78D, OHSS (2R HEPI I 2 & Of L 724 51
LW L7z, ASNEIE AR E T THHINL w7z d)
EP #eiki 2 kbt L, IR 12 42 3 T2 4x4 em £ THi/h

L7z A Ok o 7z O WUBE~sFE & 7 o 72 Aifl
D& 92 OHSS Iz 50F 9 5 &, B L 72107~
BT RS PE, BERR S BIMELS 2 DB 2 5 5.
12. FENBEREMERE LITPEE
ORISR, KEFHE T, HAWT
INNAELE, BRI -F, (HiEHEZ
mlllﬁ J‘[']’hl_ ) (ul[srn;i
JECH %‘3 <N CESIDUK BE Jeir)

[B] 5 NIBRE L I FAEE, TRAEE DS & OV 2
ViR fﬁ:'&‘é?ﬁ*, SR SRHEE L OBMEIZONTIX
Mo TRY, WEEREOEENEYIIENL TS
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0, FOPIHREOY L AL UAFEETLI L
B S Ll o7z, —Ji, NBYERE TR A b A
A EEEL, TPEZIKT S50 HEEI RSN
TWwb, AWFETIE, TFEPBREREERE & ML
OMEEMDZ L2 HME Lz [Jiik] 1989 4E5 5
1997 EDO RN ST TAME R A £ 2 Hig & LT
BTV, THMNBYE L S ERO S b,
PUAFIN TR BN -2 473 29l & B 72 162 Bl % K
AR E L7z, WIS TSRS, RAEPER 2 OBt
od & O IR &5 O A5 #BEZ 17V, IEZhEDd 5 &f)
Wr S BTSRRI 2 1T o 7o FRERRIEII NS
UL 5 20 W B G IR TG HESE A IS & 2 e ik
wAio 7o [ekt] MERESE FERER ofSRED 2 vk
ZOHRIAT O NI EHEIC L - T 69 H (43%) (ZH
SRITARANE AT U 72, R-AFS (2 X % PIIBE S 470 & 4%
%@ﬁmmmuﬂbh&#ot.&&ﬁﬁzﬁému
AT DA AR VSO WTRET 2 &, #4145
PER A DSR2 SNIER DOIERFRIE 49% Th b, FA
PEIRE DAEAE L e 0o T2IEBI D 28% 12 L CTH IS
w7z, [Ram] 1 PIBBAE & OF AT AE 1B 7 0 - AETE
WREZMESEDL I LIZE ) BWITREIME S h- 2
L, RAVEIREOFAEDERER FICMES LTw
B W REMED R S e,

13. PCO BHIIXY % FSH HEIRS5FHIBEDHE
B

Ok HEZ, #28rikE, WIEH

erll o, GO, Il 4k
(VR - 583 - IR FH2)

RSN, AL, ARl
A B (57 25 PRI A B o )
[Hi] PCOMFIZ 7 0 3y FHEICEEIECTT S K
PO UHREONRE R DI EN L, L LARY
ZTF F PR E CHBEICTOHSS IR ) 9L, 20
PR H 7z > TIREBEPLETH 5. AFETIE
FSH BAI 0B G- %2 2 2 T, ZOBREH % Hig
L7z 5] HiEki o Wi T PCO L Mg s hrz
1523 LC, BlE LCTHBREB7 HH X0 1M
H7zn5 4 /7 —=24P1501U/day, 2 HE 2 # T
> 1001U/day, 3MMHZ = V5 4 2 — A P751U/
Myf&ﬁﬁ%aLt.hﬁlﬁﬁfw%%ﬁ B
HUFAUEEGRZRINL, MRICES 2P hiE 1-2
=3 W OMIZE G- IR 2 2 2 72, O & HHEE

BT L FEHEIE, hCG b)Y # MM E, 4,
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FSH #8583 L O 5 H$, OHSS RIERK, Tk
oW TR L7z, [REE] 1R H 2B % OHSS 5
FEFIL, 13FM7HERDE L, BHEINEE G811
fA), I E. il (1722 +387 pg/ml) % 2 EWIH, 3
JEWIHIZH U CEETd - 72, FSH #8515 L 0%
HHBGE, BSPBEICKEFMLTH, 2k, Tk
il 1 HHE 260, 28010 2/, 3EHH3IFITH-
7=, [ 1 PCO SEINC FSH BH| 0¥ 5 217 9 B4, 3%
Hpiae & L T2 10010 & % v id 75 TU BT R R
THIENRET LW,

14. AEEEFORFAFHOF = MAROKET

OmARRH, HEHE, gl
PRIV —, ANV,
(I 10K PE i)
FIEIX, AHEG TR S T B R
HIHIASEMARLTWA I E AWML LT, 46,
ASBIESE B O JE AL BRI S AR ) O FE LB D T
et L7z, [erge - k] MRAEE - AE N REE 2%
L7z 2P Lot - DM 2RO A FIER (n=
59) B X UWYEINTIC X 2 AU F 73R R 2 R0 i %
FHECd B control B (n=72) @ 131 Bl 4% e L
7o ARG, 224 0 T e Bk @ pulsatility index
(PI) fiiz #Hl L3 2 508 U 72, [#5 2] control f#f
O EBNR PI AL 2232041 (mean*S.D.) Th -7
A, AEIEMTIZ 264049 E AREISEMETH 72 (p
<0.001). AEIEHD S HHBRPUARBES] T 75 6
Ik PI A1 283050 T, HUMHUARETERI O 244 041
CHEBLTHBEICEMTH > 72 (p<0.03). RNERHERED
9 % Lupus anticoagulant (LAC) Fatk £ 721391V ~ I
HHARBYES (n=10) O FEB)IR PLHIE 3.12+044
T, Wi#H & DBEYEDIER O 254+045 121 L THE
ICEETH - 72 (p<0.002) . [E8] WWEYERE - AF
FEFEFI OIS, MR  TEMROLARTH S
—BEA DD, T ORIF I CRIEN 7 AT R AN Y
5LT02 D 5.

15. ‘DR ED & U TORSEHRIED 1 5l

O#ATEL, &I B, TR
NHE (NP7 )
FEBIE, 310%, B, P11 AR 4 SR8, R
ZRAADLHBEDRIMNONDLDVBHANOIEANTE
3, BREFLALEERERAR 23, EoBZo
DWBIZREZ N2, P11 10 H 25 H, 4F

HAMERS 47 %1%

Wzd. BRI, MR A L2 IR IS R 2 L
Highie b IEHTH - 72, MB T, HRmEhkiz
HCTH o5, WHAPKEET, Z09H LI HIET 2
LD ETHo72 MEXY, PEBBIZERTHD
PIRADBTELRVZDOEDIZ X 23hEOWES % 119
WA EBW L, 72 VBNV TFT 4 VRN
L, SOICHERIFICHEEE) -2 BOLBEEIC 5%
HLTIHATELIIEL, YA FFT4MITKD
HAFRshl i3 o h/zns, R0 iAATETH -
7. ZTT, FRI12ET7THITH, ZOWN@x kL
WATo72 7, ERC X A2NZ 2 RICRETIREL,
RICKRICEDHNB LT, KOMPBITIHFATES S
EERRAFICI VR L. RehERz kA, fHid
BIHATEDL LI SA, YAFF T4 MIZT
LHEIARRET, MALESRr 72, 22T, F
WI124E 12 A2 H, 7uxv 7554 » El 2%
AR APIZIEG L, HEICHERERRA T R T VEAT
W) AN T a2t S, FA, RO
FCTHHEETH -7, BAE, BERAZITTHIIHISRT
VI ATHREE & JiAT L TV A AMTEIRICIEE > T v

16. FEEME D fibrosis NIEE P vasectomy re-
versal DI IEEHRET D

OFf a8

(ZINEF HH T3 379 BE A PR A )

PN v il (LR %)

[A ] vasectomy reversal DK #i % Pl 4 2K - &
L CHENMAME— DR RN F A =% —Tdh b, va-
sectomy (2 PRV A D B A BB D S h
5. vasectomy (X9 BRI Z OG- 2 i+ 5720
RIS N 2 & IR (B2 0 fibrosis O FE 1 % i h
MINTIRT L, Wit & oM %2 T a7z, g &
Jiik] 1984 4E 1 H a0 & 2000 4 12 H O B I K%
B & OVNIFH L PERR G FHZ B CTlitifr S L7z
P RS -RT W ER] (22 5EBD, 43 KiBE, 30~54
1%, P 40555 %) gl Lz, RO S5
74 YO ZHOCTUTOMT 21772, 1) HE. 3
{112 & % johnsen’s score @& M, 2) proliferative nu-
clear cell antigen (PCNA) 3612 X % PCNA-labelling
index (PCNA-L.L) ®% i, 3) TUNEL (2 & % apop-
totic cell ® # i, 4) Masson-Trichrome 3¢ s % 47\
collagen fiber @ IfifE % NIH-Image (2 X V) % & 1Y 12 i
BT (percent of fibrosis). %735 2 — % — & FHIEWIH &
OB L MR E OO W TR L 72, [




V4T H 1 H

] PCNA-LL B X O percent of fibrosis A% B & 0] [l
EHEIZHAOMBEZERLE (%, r=0626, p<0.0001,
r=0405, p<0.001). FAFEE, JiBHAERED [ C i3 P2
[ & percent of fibrosis {2 A 3 7 & 2% (81 vs 134
vears, 334 vs475%, p<0.05). I-WERE, JEAFIREE D
M Ti& percent of fibrosis D &A% B (323
vs$ 39.0%, p<0.05). [#%8] vasectomy # @ ] % 1] [
AHEE IO NHHINL O DNA Bk, MEWRE DT~
THRE SN2, vasovasostomy B OEHIZ BLE 3
%5 DIIHEMENHEL TIE R L, WHED fibrosis D FE
JETh -7z BH D fibrosis 29K HM %12 X pPiEZ
AEEIZT 5 EE z b,
17. Kallmann JE f& & 52 36 % (C 3¢ § % FLUO-
RESCENCE IN SITU HYBRIDIZATION,

COMPARATIVE GENOMIC HYBRIDIZA-
TION, MULTICOLOR SPECTRAL KARY-

OTYPING |Z & % $ta (kT
O/MMRGEW, 4 B, BB
[ (N [ R AR i)

[HM] &4 12 Kallmann R0 00 2 R L 72, 4
[ol, EERMZEIZZ, Fluorescence in situ hybridi-
zation (FISH), Comparative genomic hybridization
(CGH), Multicolor spectral karyotyping (M-FISH) ¢
PRI 21T > 2O THISE T 5. [WR] BF
16 3% (case 1), % 15 1% (case 2) ® Wil 5 2 i%,

ofs Tk IRF I 5 RS BE Tt R B i, W 8 i, o 7%
IR L30T 2 C I 4= S RS B L) LT, T A A 1 o A i
17. S OWERT G-band Fefa b 217w, W TH -
7z, 0%, 2 XMMIEBIETS, Uk B E R D,
LR WO e B & B Tanner 4% 5 11, Genital
stage ; stage 1, PH stage ; stage 1 TdH - 7=, T 7z, B4L
RERT S O 2 8 7=, WA T,

LH, FSH KT (HMNZB)A), LH-RH £47iRE,

LH-RH e £ 40 il B o BOSAE P 2 2% 72, HCG faif
RERIZOWTIE, W & UG 2 R 7, k] i
SEBIANDB KO, WL M - ARdie S BT, B
B oRERZH, 3 HRIE . i, DNA s
L, ROHEEARDIER A 17> 72 FISH § 1B L 72%
I B D B {0 AR BE AR | C Spectra-Green THEF L 7= X
centromere probe (Xpll.l-q11.1) & Spectra-red T
ik L 72 KAL gene probe (Xp22.3) # [l {2 Hybridi-
zation. 18 hr %, HOGCWIIMEE THIZE L, Quips fHEf#HT
e CHGIANT & 47 - 72, CGH + 1E% Yk detn s A

83(83)

T Spectra-Green THERE L 72 i #% DNA & Spectra-
red THEE L 72154 DNA # il Ff 1 Hybridization. 72
hr #, SOCHBEITBIZEL, Quips f1 BRI E T
Btk loss, gain (Z2W-CHEHT L7, M-FISH ; 44
W L 72 BAE B O He i AR BE A 1T Spectra-Vysion probe
% JJw» Hybridization. 18 hr #, HOGWISE CEigLL,
Quips HHEYRHTHE I THELT D W TIRBT 2 47 - 72, [
H] FISH Ti&, mifEd & & KAL gene DAEAE % i
72. CGH TiZ, KAL gene O Gtk Td 5.

18. RiF%FiFE LU AFERE (ED) - SBREE
FEB D& 5T

OZHeInns, Mupeil, vgee

GINtERL, I AE (a8 KRR
[H] WYEAIESE O BRI RS o B3, 0 ¢
%<, hlEREE (ED) SRR Z0lINE 2D 2
. Fhl, YEOAKE - ED AV Z 0B L BET, A
% ik & L7z ED B X OSHRS B E R Bl D & #a)
L7z [ %] 2000 %E 1 H 252001456 H £ TD 18
N BEHS MR AT - ED Ak 2 W L 72 #1101 41
Tho7z. 2051 EDJEFIH 42 B (42%), Gk5REsE
EBIAS B (5%) TH YD, ZDA7Bl% b9 s L7, [4
B] ED42 firf, A% FFHRE T80 0 114 (26
%) THY, 40 (364%) \E KRB, 415 H5 1%
WCTdh - 7. Sildenafil ZRLJ; U 725EH125 2 61 (18.2%),
ATH Z#hd 7=9EH), VCD 4 L ERAEhZ2h 1
Bl (91%) , 5%0 @ 361 (273%) 3MZHk, ZE Lk
otz GHREREE S B, AIEE EHRETLLOE3
1 (60%) TH YV, 1ENZIHEBREINC & 2 O VG 5 b
ErEZ 5N ATH 272, 1 61 primary emission
loss Tdh ), TESE ZHKuafil, 1 flixEEoRRT, B
ISR L7z, BalBiged - mEs i gRic -
TAEPNE e 72, [4558] ED SEBI O 1/4, S5k 5 9295
Bl 3/5 3B MHLATH 7205, THOFEMIZBVT
1E, BROMDRHETH L LIRS,

19. BFABLHFORBHEERFE OBEH—
TR ORE M DKRE—

OHllEEx, IEHE ], S b
PR, MM, SEHILEN
R (RIS K ft)
(H] A7 A BYEHUR ARG 1 MR 0> 3 B 7k 12 B
FS R e G Lz, k] 9280 1K F A By b bk
B & ML 2 S K58 L 7 TgG O T ASEULHLIREE) %
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72k e b IgG G EEE) 225 mg/ml # & ¢ HTF H1 T,
1% 5%CO0: in air T 2 FEH;#€ L 72, 0.05 nmol/ml
@ [3H]1lysoPAF % iz, §548 20 5548 L UV 60 700
[3H]lysoPAF DRI % BSA i T L
OB 20K FARE DR R G O B R TR R 2

H’rlsﬂiﬁ 1815, U] &b & BURBYERT AR T 2 Hﬂf‘li‘-ll{‘-fé
Th+—+ L b IgG BRI L 7255 &0 TH; &
T o +——RELITHT, BNBIFRERM LA & }\
1gG75% % G L BT CHELZbOZ e L
7o  DREE] LA P AL DU RE S X O IRE O NI
1% CFIME £ SE) 135748 60 412 902 13,134+ 1.3
THY, KW TABLHUARE A Bz R L7 (p
<0.05), 2. 60 77 B OBNBEITAE +— + i, +——FF,

MM TENRZENTA4£09,134%15,155+24 T dH
D, +->-ME+—-+RLVHEIIEMEZRL (p<
0.05), MMEEE IS TH - 722, (K] K A s bhik
1, HTOMEBEOREITEEZ I S 2555 WS
WETHDEZ LA L7,

. BAERIEEIC KL A RMMEHEBEEITZ 2
WICZWEh/EIF N OEHET >
NOg U FED 1 5l

ORARMR, BB, JF s

FHITAIE, Ml 6 (UNSPNUA 7))
B 48 (5 ) B B e At
T HURIE 13 PHARE B 0 ek R i B AR 3 IR ILT
HY, WEMYEORYETIEMTH A, L LU
kﬁ 7y resr roREREDE S S AL TE
, K7 ¥ Fay JETIRAA RIS IR 2 R U

%XLZ?UJMﬁmM#TﬂkéhTw 2,
I A A AR I AT HLER S ;6§%ﬁwmmHLn
THRBICBH SN TF N o KT > ey
YHED 1B %R L 2o TH S 5. BER] 50 5
Ph. [EFR] M. [BUEE] 1999 4E 8 J. sl L A7 Ik
HEREY. AR RGOS, TNRIETLH
W ABAEE L 7=, [AE 11 H S 23 BL. % 58PN EHE -
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