#ek H2l 7K B A=y & 4R T Vol. 8, No. 2

1984 4£5 R ACTA HYDROBIOLOGICA SINICA May, 1984

REEXZTHRENMFNHR

IL JLED oK £ HE A SABPERETHE 7L 8 SHE TG
R B S 4T s e
OFBE k& A

(L#® K™%

Bes FRE ZEE KEH AEXE

(PERLBHFERT 8D

i R

EENRENMHEKFEEAR —EXY, BE. QRNEHINRIBILEETHZED
Mg EiiE T BRSO ERER, EEME TEME TARIXLMARRETEERES
BB RS EILERAIA, HAELAE, RIS T AR ARDEILOMLE
i RN

BI3L#5 (Megalobrama amblycephala Yih); B (Ctenopharyngodon idellus(C. et V.));
Bt (Hypophthalmichthys molitriz (C. et V.)) FiTb#E (Aristiclgthys nobilis (R.)) HIUNER
SHE SRR RENEETEE, ERMRNERE BT —RE/NORBL
B, REEETARNHE—ER, SPHELSBANEEERER, XTAXZHER
fazz, BTACHSTRROHR, HERETETANUE, BEERNOER. £A450HK
RN EFEAT I, Tix TR, ST A SRET SR, B, e
A. R. Brummett ZUIgEEE T A SR BT O BEMNE; K. Hosokawa Z*I%¢
HEREPRNEESHEASNERELELFEREN R ENHITHEETHIRE, Kk
FHEELRS AMBANRRAZEN, NOBRREEE IR ILAK, TEEES
X, REAERAND, XNHENNAELT IV, ZEILAREE S
ke, BREEUSE, IS ZHONTF, LB AREELHEK, FH=F"N0, EE
BERK SZRERPRER L, MR ILERNELE, WOBILARER 2 A SR /DB
Bo @EﬁE%miﬁﬁﬁﬁﬁﬁﬂ?ﬁﬂﬂ@ﬂ@ﬁ{tfﬁlﬂo A AR TR AR RAIIARER
FEBAMAR BTEERBAEAI? BREAZHILAKRAR? DIEZBINERE
BEMAEFEHEEEFEARNE . HTZBANETFRAN, FEXEREAR
Yoo BN Bl WA, XHRIIED THMBETFBREMELBIEN U LRE#T

* KX%EXEEEU&&WW?EE’%ﬁﬂﬁ%éﬁﬂﬁﬁiﬁﬂﬁﬁla!ﬁﬂ:hﬁtiﬁa‘o
RBMBEREAL: 19824 10 45 Ho



Sz K ok %R T %8 %

THHE, ﬁ%&ﬁﬁ%%ﬂ%é%%ﬁ@ﬁ%(Tﬁ@%ﬁ%%*ﬁ%éﬁ%)%@ﬁt%m’ﬁ
B MmEXN T RARINRNERKBIBURER X

W s

HHE T BHETTRAMEIE 1981 £ 6—7 AMRBARTSREFE L T R EE
Yo EEERERRNBERE, REAEEH —CRVEEFE, RARKERFAES,
AR, BAREHRAR, ¥RAME, RSHEEEME; FBINTUTEALR
B, A EEE LB, 2 8.5 B—1 8 (BRIRE 5 D ERE - SRORNZRIN, S/ 2.5%
B (H pH7.2 (OB MR ELHD EE 2—4 /INH B B A R R g/ Do
FREE GO S5 NBFT K 3 ), BA 1% KRE T 2 /N, DRRS Sk ERB, &
BEliRE (30——100 % ERBIK, BEERR RERAQ, L&EFBYE 4¢ T#T). FH
SFHRERINEERRE L, HCP-2 IRHRATHRETR, HUS-5GB HEBRIESE,
S-450 HHEE TEMBEMEEL, IEARE 15kV,

KXEBHBETRMERE LETK=HRA, BMPER L, Z4MESH Smih
REEREE 16—24 /N, JGRABAEEREEZEER (16 /NS ABAKZR), 30% HEE
BRE, BV, B4—5um, H. E. 36, TREBHUFANEEL.

WOoE & R

1. BRIk L AP ER B S SR A £ S T A5 4540

EREAFEHET(ER 11—3) TRESRIFEE (chorion) b&H—/IMUIKE, HI
ﬁ%‘LlX(%ﬂ%‘?LH’J@?EﬂE)o HEAXEEAEEEFL(BR I: 4—6) FrR, WP
TR, BT IR R s, R R BRI LK B0 5 (B
Mg WI:12—14) %ig%, ARREILAFLIENERLEH, K2 AW ILE (micropylar
canal), FEFLEHNILIF O T IRREIMBAEE (plasma membrane) Rif, HIERIMER
BUAHEE (radial membrane) ZEVIMFAXBHIEM, ZRINRERXENEH-ER, k-t
HIRENEN A E R SNERE (vitelline membrane)o

Bk & SRERRE FLE RIS OBRK, 024 4—4.5um, ﬁﬂ%%%ﬁkﬂtﬁ*ﬁ(@ﬁH 7)o
SRR EARNASH PRI (SIERENHE MR ENZEALLERTNS)
HFIRF (BRI 4)o MEASOEEASNBEEHIBLENNMITELER, B
FLEWINRY 3—3.5um, FMEBYELROTRER, RIBELHEHAIRE,
RRERHEA, HHFR S RER(ER 1I: 8,9), HASNXMEERGERIIEH
AT
: XL?T:XAW#@E‘J*EE‘JEE%EE%H’J%?L%E, BRKNFEILERE, TREALE ST
%, 2B RS, T R L R R R R e A G B M T
EEHRANREAENAEIR, ﬂziﬂﬂiﬁﬂlﬁﬁ}uﬂiﬂ@o R SRR FLE
R ELHEA



%28 EmEE: REARTHEYFNTIT L. 173

MET Bk E5 5 IV I HHRY R0 SR 40 B0 2SIV B AE R 8 V I AR AV R BB
BANEEERY) o 2658 IV KRR R B, W8 B4R SER— R pO SRR RS FL AR R L
RE XX 3T SRR IR EEIE, ENB SRS ER T I, ERE2 LAk L
BAHEMEEER, XL R SR LR (ER I:15), DIEHEERD
FRESB R, BRERk BUE K, R FLAIRX I BNR B N A ;R BRI SR, Mg LA ais
JRE T R—HE XL AR R RERN AR (BRI 10). UIREMMKRE
BT B B, WL 40 MubE IR S ER AL EE B0 28 Y 40 B — e B T BRSO ek (PR il 00
11)o FHEILAES ERRAEREILBNIEGNREIRW), HREPREREILE
RSO (B M= 12—14)o

2. \RF ABBEhEER

ERFEOWEHE T, UE T RENZREEAAN IR, ERILXZIEFASELE
&, MG 2 BTt IRE] 30 B2, B EIR T EEM LA NNE SR, flin g1
SRR LB TEBRRAEREZAN (AR 1Iv:16, 19); FEBEIR BRI TLE#A
BILEN, R ﬁ%ﬁﬁﬁi{ﬂ?ﬁﬂ%(@lﬁv 18 20, 21):RF EIRATEILRSIXRET R
ZRE
(fertilization plug) %%ﬁﬁﬁf&%??&ﬁﬂmﬂ:ﬁ%%WE‘LZ&I\(EF& VI: 24) FiEdl, H
MRBEE LRI XA ILARAEE.

BT ARG BILEWRNA B —MH Y REEGERE), %%%Eﬁl%ﬁfiﬁﬁ%
(EhR VI 24); ﬁﬁﬁﬁﬁﬁnéﬁﬁﬂb@ﬁﬁﬁ(@lﬁv 22, 23), XMYIREMAER? H
ke BRPR.

H A EVIER, B RIS BRRIN A Z BN A SRR (BR 14—6; iR 1

12—14), BEEERIERBANISHIRLE (R VI 25—27), ZRIABRBHGHR
MREERFETR, TEAERIH,

wwsm%

LR EEF MR R UE TR AR FLX B S AT R R AR E DR &R
HBRRA R, X 4 MYOKFEARNZEILISA T IR E E—AR3REWND
REFEPOUBER R PR, B—Fd SNENERE K, X5 A R. Brummen FHEE
—E, BRISNLIT O TR RE b 5, RALIT O TR RR R E. RITAARI-
RIUBEHIEZREFL, WETATR , BRIV HATH IV AR N4 S — R AU REHL
SN S YRR ZS TR > 4 DR ER R I i RS B R FLAR MR 2 M R T B T — M RSHRES
H, HAE AR FLA I 52 B FLROTE BRE %, IR Z 0 R FLARNE, (EHRRZEEDNAESE
IV SIS ARTZEILARAE — MR BEZEMASRILEARTZEAR
AEREEORER R MMNBERALAET S EOESA—RLRUBEEAZHETL
RERY . BERERE, EHIMEETREBERAIX MR RATERAEILE, ERET
ARIELREZ L, RMIABEXMEE,



174 K & & B ¥ £ Tl o8&

2. Mg G5 RAE L Sk B VEL A L A BE AN TEBE RO R G BLIG RV BPER, LA E T &
X5 K. Hosokawa F“ZEHE LRXEEY, BHESVEEA PRNRER —H. |
SIMEEPUOH AL ARE FTRERRLE T ZER, RMRIITXEERIREER
JHR R SRS R R T A SRR Y R, B 2 42 30 %R, EEET
BTEEHZEIASEMN S, Wi, EAENREETEENELE, REGR
WEEII FLEROE AR VEARE T RS AR T AR EETERRE
AN ERAEAIGALERENIR ELESEETER ABILE, BR T IRRZRERE
BRI B EE R TR AR AERNAAOL; B EREREE A&
DR, ARBEEFEZINRIBILXATETEEEITHATANNER, DL EERIE
LTHLEEa ASRESEN TS FORERESHILEANZEN, X5REM
THEVESANRE b T ED 7 FRROELAR BITAYHER SRELAE
ZREAVIRER b, MIRET S IR FLAI R B E s FAORE T A DR, BT AR
AR, UIA SN,

LRI T ANEHEILAETEX, ﬂﬂéAEEDiﬁZiEﬁ&EPEd BRIl R4
BRUAE? EWANERNE - SRBENE —ERNERES, RE B & JIIBRRI, £
HE &SRS, HHEHBAMENES E AN MAR THER , B i HE B IR R A RN
R, A BREEOIEF AR, HERO R R ENEIEEERFER, TEBEARK/NEL
EANTRESINFRIT R B AMIBINR R E SRR BN, 7 JE LA R
PR SRE SR e e WBTHTR , 72 SRR R AR 1 A8, 0 FLGA Bk % T ot
H— AR, IR R, R IER 43 Wb B 0 B T 8 R = R T B T BRER AN
MR ——BREIR) , M ORER R AR B, LR MRE R JR g M — R T DRER R
EH R, ERERE R ERREOUE LB T T - MEREWIELE, ERBT AN
HimE— 1P R e SN R B, BB Ll O I TR A SRR I IR N
T—ERAE, BRI AR, RATRRE S E RN RS RERREONAR
LA R AT, WEFLE MBS A R R R TR E, /N, RBERIAKE
FRENRE T EEEA N, BENZEEARA TSI BRI A4 %x
I RER, B TFAIREDT LM EER, XEREEECEREA LR
AE, AT FLR R KA BT B R R N T O BRI 3E ﬁ?LﬁH’@ﬁAEﬁEﬁ,
R A URIEZEAABE MM RT R ERBEHFE, B EENEESELES
FRPER, ERIEXRBRBAMREREENRAI LM BRANL BRI E, B8
EIZHAIBRERBRFEEEAER, BERITANEEILAREENZHBIALER
PERMERLER SZHAZANEFEREBLREXRSRAMEEROLE,

4 AR S O HE R R SRR RS, ARSI IBHEE, XERE
2R A 5 1R SR SRS AP UL FT AL /N R LB R B I S AR A EER
Mo HU EERERB, HEMER LG HRRY, LS 3 MANEER, XK
%ﬂlﬁﬁ?lﬁﬁﬁﬁ%?ﬁﬁ@%%m?&?ﬂlﬁﬁ%ﬁmmgﬁﬂiﬂﬁﬁilﬁ?@ﬁﬁtﬁ%m*ﬁgﬁo &
T4 R KB E I,



%2 EmBE: FEARIELEYFHNE 1L 175

(1]
(2]
[31]
41
(5]

[6]

(71

2 £ X MW

RYEMZ, 1962, S&ATRAIRRMIEISENS. EREWER, (8): 1—33,

X#E%H, 1963, HANRZHOMIMETR. MEMEeeEERREEH, G 1-12

FRE %, 1980, TEBIONREMHIMILEITT. KEEW 2R, 7(2): 189—196,

BEEE, 193], HANRRBARFOPR. BRBY G 53,

Brummett, A. R. and J. N. Dumont, 1979. Initial stages of sperm penetration into the egg of Fundulus
heteroclitus. J. Exp. Zool., 210 (3): 417—433.

Hosokawa, K., Fusim T. and T. Matswsato, 1981. Electron microscopic observation of the chorion and
micropyle apparatus of the Porgy Pagrus major. Japan J. Ichthyology, 2T (3); 339—343,

Kuchnow, K. P. and J. R. Scott, 1977 Ultrastructure of the chorion and its micropyle apparatus in the
mature Fundulus heteroclitus (Walbaum) ovum. J. Fish Biol,, 10 (3): 197--201.



176 X &= E Y Z £ 7 Hek

SCANNING ELECTRON MICROSCOPIC AND LIGHT MICROSCO-
PIC OBSERVATIONS ON THE MICROPYLE APPARATUS
AND THE PATHWAY OF SPERM PENETRATION
INTO THE MATURED EGG IN FOUR FRESH-

WATER FISHES (WUCHANG FISH, GRASS
-CARP, SILVER CARP AND BIG HEAD)

Wang Ruixia, Zhang Yuren
(Shanghai Fisheries College)

Fu Cangsheng, Li Zhenlan, Wu Yizhang, Zhang Fushun and Hao Hongjing
(Institute of Atomic Energy, Chinese Academy of Agricuture)

Abstract

Surrounding membranes (chorion) of the matured eggs in these four Chinese pond
fishes (Megalobrama amblycephala Ctenopharyngodon idellus, Hypophthalmichthys molitrix
and Aristichthys nobilis) are all tough. The sperm penetration into the matured egg is res-
tricted to the micropylar canal of the chorion, but there is no micropylar cell above the
canal.

There is a funnel-like depression in front of the micropylar canal; an outer opening of
the canal is situated on the bottom of the depression, so that this depression is the vestibule
of the micropyle apparatus. While the micropyle itself is a canal-like structure surrounded
by the chorion and opens to the surface of plasma membrane on the animal pole directly, the-
refore, it is called the micropylar canal. The diameters of the outer and inner openings of
the micropylar canal are different from each species, the outer opening being 4 to 4.5u M
in Wuchang fish and about 3 to 3.5 u M in grass carp and silver carp. while the inner open-
ing of the canal being always smaller than the outer one.

In short, the micropyle apparatus of matured eggs in these studied fishes are all formed
of one funnel-like vestibule and an outer circular opening of the micropylar canal at its

bottom, while the pathway of sperm penetration into the matured egg is only the micropylar
canal.
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Fig. 1—3 Low magnification SEM observation on the matured but unfertilized egg. There is a
small depression on the animal pole of the egg; this is the micropylar apparatus,
fig. 1 Wuchang fish; fig. 2 Grass carp; fig. 3 Silver carp.

Fig. 4—6 High magnification SEM observation on the micropylar apparatus. The micropylar
apparatus i¢ a funnel-like depression and the outer opening of micropylar canal situated
at the bottom of the depression; fig 4. Wuchang fish; fig. 5 grass carp; fig. 6 Silver
carp.

1. a small depression (inicropylar region); 2. a funnel-like depression; 3. middle pore; 4. outer

opening of micropylar canal.
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Fig. 7—9 High magnification SEM observation showing the surface morphology of the micropylar
region. fig. 7 Wuchang fish; fig. 8 Grass carp; fig. 9 Silver carp.
Fig. 10 Light micrograph of the section through the micropylar cell in an oocyte (stage IV) of
Wuchang fish. Showing the protoplasmic protrusion.
1. micropyle; 2. chain-like structure; 3. ring-like structure; 4. follicular cell; 5. vitelline me-

-

mbrane; 6. plasma membrane. 7. micropylar cell; 8. protoplasmic protrusion.
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Fig. 11 High magnification light micrograph of the section through the micropylar cell of a phase
IV—V oocyte of a Wuchang fish. Showing the micropylar cell beginning to dissolve.

Fig. 12 High magnification SEM observation of the section through the micropylar canal of the
ripe egg (phase V) of the Wuchang {ish. Showing the inner strucwre of the micro-
pylar region.

Fig. 13—14 Light micrograph of the section through the micropylar canal of the ripe egg (phase

V) of a Wuchang fish (Fig. 13) and a Grass carp (Fig. 14).

Fig, 15 Light micrograph of the section of the micropylar cell of a phase IV oocyte. Showing
the micropylar cell and its nucleus.

1. funnel-like depression; 2. micropylar canal; 3. micropyle (outer opening of micropylar canal);

4. nucleus of the micropylar cell; 5. micropylar cell; 6. plasma membrane; 7. vitelline membranes

8. radial membrane; 9. protoplasmic protrusion. 10. follicular cells; Il. inner opening of micro-

pylar canal.
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Fig. 16 SEM observation on the opening of the micropylar canal of an egg fixed 5 seconds after
insemination. Showing several sperms are just entering the micropylar canal (Wucha-
ng fish).

Fig. 17 SEM observation on the micropylar region of an egg fixed 5 seconds after insemination.
Showing a lot of sperms aggregate in the {unnel-like depression (Wuchang fish ).

Fig. 18 Light micrograph of the section through the micropylar canal of an egg fixed 15 se-
conds after insemination. Showing the sperm entered into the ovoplasm through the
canal (Bighead carp).

Fig. 19 SEM observation on the micropylar region of an egg fixed 1 seccond after insemination.
Showing onc sperm has reached the outer opening of the micropylar canal (Silver
carp).

1. spermatozoon; 2. the tail of a spermatozoon; 3. funnel-like depression.
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Fig. 20, 21 SEM observation on the outer opening of the micropylar canal of the egg fixed 2
seconds after insemination. Showing heads of spermatozoon totally entered the canal
and only two flagella (or tails) were visible from the outside. Fig. 20 Silver carp;
fig. 21. Grass carp.

Fig. 22, 23 SEM obscrvation on the opening of the micropylar canal of the eggs after fertili-
zation. Showing the inner opening of the micropylar canal has been sealed by a
material. Fig. 22. Silver carp; fig 23. Grass carp.

1. the flaggellum of a spermatozoon; 2. sealed material (fertilization plug)
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Fig. 24 High magnification SEM observation on an egg alter fertilization of a Wuchang fish.
Showing the inner opening of the micropylar canal has been sealed by a material, and
one spermatozoon is prevented in the outer hole of the micropylar canal.

Fig. 25—27 SEM observation on the micropylar region of the over-matured egg. Showing the
micropylar canal still keeps open. fig. 25 Wuchang fish; fig. 26 silver carp; fig. 27
Grass carp.

1. spermatozoon; 2. the tail of a spermatozoon; 3. the fertilization plug.



