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FSH IKFHEOIIRAHEE ST 2 L 28 KL, 20
7212 b glucose KV EHE L@ 2 > T3

ZEERLTWS,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

o84 K HEEREEAS% 8 5
6. O i
PAE®D X5 WO RE SR VIR L 2 H gooo-{ T f

—§——4

Senergy R 2 Z 2 TifroTwad Z &by
%,
INESRES NV E

1. 5285 L IS W

LB T, INERNTIT TSV
WAL T %, DI, SRR I 28HFre LT
HonTnkd, 5% THRICEBTOEBULD
SRS Z SN T Wik T,

CHIRINERZ NS RO THENZRLR LI L 54
RMTEEE ool Z L& D, ZOMERA AT <
o TET,

AW, NARAY—DILEHT O SDS EA
KENRTIE, FEONERINEPNICHL D A £ /- 0NEH
IRk L D R & Tz ZP1, ZP2, ZP3D
Z=ODRT LA Y, - FEDI200K dalton
DINEANDOILEHR I I TFAEL R Wiy N7 &
DEE L OfHmE s 22, RIonRERL,
ZOWE % ZP0 L & sz,

2. UNES WV EEE Y N EDE /) 70—
F VAR

U & 0 HIREEL L o BT EETESE 2 B T 49
HZ, RELL7ALSERLI-e/ 70—F
MR EHWS &, ZoPiERE, FEINERINERN L
D [EY L 7o BB I O AR KIG T 5 2 &8
HERL 72,

XS IDE/ 7 u—F VPRI EEREEC
INIDAY —DENZRERHEL(K8). 2Ok
i, %L OB BIICFREINLTHYS
“ONEREBE Y S ET LR S L A WE O ESE
WEIC B 2500t E "B LHhEE LT
HHENB XS xo7 (F4).

3. cDNA HEEF

1980FEAEITE L D, b N E2a ML DL
BE, IVERTICOW SN DFREREESY X E
S, GIEEMIT 5 2 MR THE S h, 40E
MR EE A AN R R T T H L ATREMED
HESHTER,

INSDSFDS5 b, Verhage 1219914, b &
DIVERRRFESY > 7 B DE S cDNA OB ER

6.000

4.000

RZPOH ¢k4L TR

HAWZY BEEEEN (un)

2,000 —

10 20 40 100 200 400 1,000 2,000
HERE (Lg/ml)

8 DL ZPOHithOKET - BHEHE S E L 2B
(F¥+SD, ¥ p<0.05, ¥ p<0.01)

F4  WILEIVE HORIVEMTEE S & OREAH

R wREH fH#EE (FERAE)
ZAvaEd Shapiro et al. J Reprod Fertil (1974)
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Synopsis

Fertilization is the process including many events such as maturation of egg and sperm, attach-
ment, binding, acrosomal reaction, penetration, fusion, cortical reaction, zona reaction and nuclear
fusion of both gamete, whereby individual gametes from the female and male unite to create
offspring. Although the reason for mechanism of fertilization is still not clearly understood, this
process may accelerate the rate adaptation in evolution. In this special lecture, I would like to
present our experimental and clinical results especially concerning with morphological, physiologi-
cal, biochemical and molecular aproach on the mechanism of fertilization.

1. Development and maturation of follicles and oocytes.

It is well known that pituitary FSH, LH control the ovarian function. Follicular development and
ovum maturation are also controlled by both pituitary gonadotropins and local factors such as
autocrine and paracrine agents. When hMG is injected during 1—6 day of menstrual cycle, several
dominant follicles are developed. If hMG is injected after selection of dominant follicles, only one
dominant follicle develop in the ovary. When PMS-treated immature rats were injected with
immature or mature follicle fluids, rats injected with mature follicular fluid showed strongly
suppress in the ovarian weights and numbers of ovulated follicles. Also mature follicle suppress
aromatization from and androstenedione to estradiol. These findings mean that mature follicular
fluid contains inhibitory factors. Apoptosis of granulosa cells and follicular steroids are related to
fertilization.

2. Intracellular calcium of oocyte.

Intracellular calcium concentration is known to start to increase in a periodic manner after
fertilization in oocytes of mammalians. In 65% of tested mouse oocytes, fertilization occurred
during 4 hours observation after sperm insemination in vitro. An initial long lasting intracellular
calcium concentration was observed and followed by periodic manner. This calcium oscillation is
inhibited by calcium blockers such as verpamil and nifedipine, but increased by high concentration
of extracellular calcium concentration in the medium. Role of increase of intracellular calcium are
understood to prevent polysperm and activate metabolism of oocytes.

3. Glucose metabolism of oocytes.

Mouse embryo utilizes pyruvate as an essential nutrient until the 8-cell stage, and glucose
thereafter. We have devised non-radiometrie and enzymatic microassay method to measure glucose,
deoxyglucose, deoxyglucose 6-phosphate incorporated into individual mouse oocytes and preim-
plantation embryo. In parallel, the activities of several enzymes of glycolytic pathway were also
determined. In this study, glycose metaholism is necessary to develop in fertilized ova with changing
activity of enzymes.

4. Molecular bases of ovarian fluid.

The zona pellucida ZP is involved in a number of events in fertilization, all these fertilization
events occur in the oviduct. Oviductal glycoprotein 200—240 KD has been indentified from oviductal
zona pellucida. Monoclonal antibody of oviductal glycoprotein reacted with ZP of oviductal egg but
not with the ovarian egg. Anti-ZPO antibody inhibit to bind sperm to ZP. Sequences in mouse and
hamster oviduct specific glycoprotein are estimated, this glycoprotein mRNA was observed in only
oviduct by northern blotting method. These molecular gene expression was observed by in situ
hybridization in the oviduct of estrous cycle of hamster.

5. Microinsemination of sperm.

Microinsemination of sperm into oocyte is widely used in clinical medicine. Sperm penetration
assay (hamster test) is useful method to estimate fertilization capacity of sperm. But immotile sperm
cannot estimate it. So modified micro sperm penetration assay was established to estimate fertiliza-
tion capacity of sperm by using micro-manipulator. Subzonal sperm injection (SUZI) and intracyto-
plasmic sperm injection (ICSI) promotes fertilization and cleavage rate in immotile sperm.

6. Clinical application.

Infertile couples are willing to get their babies, but they are stressfully influenced and emotionally
unstable. Assisted reproductive technology (ART) are widely used and many children were born in
Japan by these technique. However mechanism of fertilization is not still completely understood yet.
So we would like to continue these works with our staffs continuously.
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