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Bl R RLAR A A AR A, RAETHMRE, TESMERMBLBE KBS RER
L, LURBBET FREHERR., AP RSO dRAE —Erttt, TRis
JSARTEAT R, TR SWE. RRNAMIE K. WY KRR B 4 P R
L& HGC (b HHGC M A e 2, KB SHHNRERARE.

XA EE, BORAN LA ENEH

8 SR I B B o S AL 1 DR T B 58 R AR AR 5 1 8% 46 iR 40 i (Hatching gland cell,
’ifx HGC, TIR) - BHBLEs. Mg AR D52ENBRBUK-F XA F 42K HGC
H R AEFIRHEA S8R, (ETE B 38045+ B D Kk K fa R i HGC B R A= A s i K S 4k
B HTE BRI BN b R WA RE. & X E A HGC & A& BT AL & 7 3 AL 85
BIG BEASRAHEAT T BRI BT IR, 5700 SR E T o8 By 1
TR A ERES 2R, BRI AR ERATE T AR MRERE. #h5E LAl
HARE, BRSSO A BRI 0B A A R E A R R
i

1 #RFREE

WA LA N LA AR, BT ENFKBHE, SRR 5 il 1
EHFREWE: 21— 23T . 23— 25C ., 25— 27C ., 27— 29TC RfRiE: 20—
I8C. 18— 16T, 16— 14C tMMEER, HSREMEELHENFEE BT
FRER. BERTNY. NBFHAGEM, BREZ-HEHERM 1K BREGE
Wik, SEBEER4r A Smith [R5 Bouin R EE. ¥ MAWEHE, MREER
5—Tum, FBREERN PASHEMKHARRO. S5 HEHIH 25% KBS
1% SWEXCEE E. 0-1mol /L BEREZE vl (pH7.2) ¥EYE, WKSHEEEE K. Epon 812 f1
H, BEY N, BERNERMFERANERE. 0 H-600 &M EEWE. b

1954 4. 8 J 18 HH,
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BMRIREL 2.5% 10 YT 1% BRERXUE . BERRE PRI UE, BRI MK, BEER R
IERESR, CO, M F i T4, BE@. X -650 RARAEIE.

2 HR5WHE

2.1 BLRARASHMNE. EEEHRHE

SR AL TR R — o ey 2 B2 0 B 401 T R A PR AR A, X R AR AR 4 A (R A R 2K R TR
MARKME. HEHALEBAH L GREREDII. GRS 1 ( Oncorhynchnus keta
Walbaum). HT#( Salmo gairdneri Richardson) Fi4:ta( Carassius auratus L)%, B4
fAfE O YS WK, W55 e (Fundulus heteroclitus L.) F) §8 & 6% ( Oryzias latipes
Temminck et Schiegel); A WAL HifERE 5WIKGIHZ HIMEPL, G/NGEE
(Salanx microdon) . {AKZ %2 HGC SRR LIE. e em O p, —mAk
AERERE TG,

HaK HGC 2—fiart ARk, FIR PAS e gk 6B A I sh A IR G R R IR X 4
i HGC, HGC *} PAS RARBHKMNEGCHE . MBEX KA, EETLUELEHED,
Hi HGCFENMMEARLME LM P EABERL, RURBEE F s HHR
(BRI 1, 2). EREPREREIHFYE AR HGC. HGC Ko fufgik, £RF 8
FE(ER L 3), K4£K 16— 20um, FHEN 8— 12um, HGC 4 7% 2 PAS R
e, AhgAMME 1 20ERE 3. AR THRER, SMEESEAE. A
i & g k.

PMBEENETUED, ERR HGC KR, 75 M g o S 38 B e R 5
E(ERILS),

HGCHSBE THEERHNANERLZARA, FHilt, EHETESERE. BlE5
e ATUER MEPRABTARSS LS ERPESHMEE BRERAN
0.5— l.4pm Z &}, G—ARFEBA I EH A RAOE, Bk EAH S0 FRER
L 7. SRR, 8w, B RERN RN K, SIS, 7R — HGC
TR AR FREEREA BN, XEHEE - TRAIERE, S ERBR LT A
FE &R AR L 7). X SREEEEMNRER -, 475 mE SR, 418
BB ST R A A T, MR PR LR OR. B ERNNE, 2Bk
T HAFZHEE AT AR, 30 A BB REES T BRI T, iR N
REFEMEREEEE(ERL 7).

HGC WX BN e, BIop AR S, BANEESL, Rz, 1
. Bl B KRR LR 4000 4, /MG D47 300 — 400 4. AHEER
A HGC, KEFER(1948) BT RN, sl WA RIF 9 B, SN BRAEBS
B, 2EREEGHKK, ELTERMIETN Y. RIEEENTRPIR, Haifk
MULARN AT 2 HEY, X BB HGC BN LT M %L, 78S EwH,
HEXEKME, 290 700— 10004, 2J5. HGC HHh#B. %4, HEZHEL. X
U E AR HGC B—fpils it AR, & N M b B 75 om0 oA, o R o A 58 BT
B1k.
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2.2 EEFLEEAARRAEICGE

H HGC BRI BB B LR A — MR SRR, RSB S
A SAEE: (DEBRET, #8 HGCRRMZATMBE; (2)EBH, HREARE L
B HGC, Hate) HGC A TRIEMM T, BJS MR REEH, HiERF RN
arisiEsh; (32, HGCEIHBIMMRE, FHARSBEER; (4)FRY,
FUWHERCER. HGCHHGZHRE; (5)MAN, HGC NREMM PR, BAHRNT.
221 FEREH MRS, HESEEIM X-BB HGCEXER, ERK
REHM PR B PAS 4L 49 HGC, s GMEE ] RAEH K R HGC X & K
Mppskim, AAZHESAN/NMEREE(BRL 4).
222 EBM AENABNY, ERBEETHREME, T 00T BB S
f. FERET. WHEEFE. R HGC ARRBRBREEMR >, Mk £ HGC
. SR G A — R ], B S EEBRF SIS B I 6). KB ERALHT
., HGCIthtlw, EREIMEY, REMBFHHENE - HEREARTE. &
FRRE L, 7w HGC th £, Bk oA 38 R, 2ot 20 40 i 3340
(BRI 7). T HGCHE MK K, HimBBRETE, UBOKIX R KRR+
RESEEL AR ZE(ER L 5), ERNRREERE SHFEEIFO, HHE
A I R B 7 WG
223 S ABEAATEREEHIN. X—B B HGC B 585 % 5 40 ik
HEBFEZIO, FHRARR WIS, 7EHEY. SCEWELEIE, s
F| HGC 8 KT REZHMM, FHE5REZMMAE S TR, Bk & Bk &
FTARTNIT DL (AR 3). BHRENE IEEEICTIBRIARKBREMN
HGC, HPHEMEBRNBECHARE#SES, BEBAEERKZ F(EMR L
14). SXFHBERLRESMBER#ITHE. BT 2EAWTR, XSFEYEERT
ARMHRERM Y. FER A EBREA P E LB L 9), BIh HGCTEMRf R
HEFT O, T LRAMEEREA —Lo0wy. HEE 1—2h, gk HGC
Frf LBl B b, WMo HGCHBHAZH, MEXE P RE. ZHEHEE. &Y
BT A RE R, R HRSE R B IR BUR S T T AR T, JBURE T 7 HH BLF & 4 W52 B
Ja BT EAR 1L 18).
224 FBM fEHRB. HGCAWMEHE M, BNEARKEERE. (8 ZEREH
T EHER. ALET, EX EERIRRABRRLANTR. EEHBRET
WaTB B E P HGC ZHM BB R, ERAR LI DY, SUWERNRIER. HGC
NERHEEARMAA RSN, SNEE2REE, AREER(ER I 15). i
b, WEEATFAE M B(ARM L 15). XFFMEREIAM. W HGCRAZELR AL,
BARRERKREM SARBAEED, BEEHE/NERIE 16). FHEEN
%, WaTER, mTRAMMTE, REMEBM TR, KA HE BRI T4 B
R LR, MARZUAFZRE(RR L 10), X% E 7§ b % K 9 KA 5 g
i
225 HEM MWEEHHIFE. HGCEEHMELMM PIA. HilHENRTER
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REMEORE TR, ARSHR EEEESY, LRERL(ARIL 8). HGC KR
AL I 2% Bz 40 B AP 3 2K 5 40 i P 2R L BRI TS A 6.
2.3 REXRLETEAEERNRN

SRR IE S, MWERABER S KBEEUNXR, AEAMKRAFERER
EHEMN20— 29T ), BREMBIEYR, BEREKRE T BOFRER, (MG BB i A 50
BBk, MERERM20T LUIF), BRESBZH, HERERKR AT EE
BB RN RE—B LR X B0 R A A bl A A RE RBER I, sl R
AEEREEm . FBCPRET T ED.
231 ERBREEE #aBNEFREEEN20— 29T, GRHEEEEA, K
BaE BRATVEEAR HGCH™HERER. BHMMOEFRARED. B
M RETE B SRE. SERH & F E B R REAT AR FF— 3 M ARIE 7 ARG M SR AE o
T4 5B A £ K

®1 IREEEEARKEFAT. BULREAMLISKE 2EHENXER
Tab.1 The relationship between water temperature , growth time and formation of hatching enzyme within and

below the normal temperature range

R et ML S
(at: 4) Formation of N R K # 1t
Growth time hatching Beginning Maximum value Stop
. enzyme
(h: min) T () B (REEm)
ki (muscle effect stage) (pr—incubation stage) | (eye —pigmented stage)
Temperature of water
EREEF 21— 97T 15: 30 20 : 55 24 : 45
Within normal 25— 271¢C 18 : 10 23 . 35 27 35
temperature range B-BC 20:50 %615 31:35
21— 23¢C 2 15 30 .00 36 : 25
% & 18— 20T 38 : 40 42 - 40 58 : 55
below the normal 16— 18T 451235 58 : 15 70 : 15
temperature TR A=
14— 16T FTREHIE L. BRI
232 KB ZEMEB20TC UTEMHT, aBEEFEE, WKL EFREED, &

MBI RBME. 14— 16C, BRABER ZFREK. 457 EREPHCHEG 15h
15min), £ 33% HIRERGSETS, KE ZBIEM(ZHE)G 20h 30min). 60% MAERRZEL:,

EEZRHEM(ZHE 23h 10min), RET 25% EHNER. #ARBHE, B
TR, HANERERT, YKFEREHBRP(ZHIE 26h 10min), HFT
10— 15% WG . ELEREAF . KA%d 2h, FREHKRYAE 7% %, —EHKE
ZEWHHBM(ZH)S S6h 40min), JRAR LA, L. 7 14 — 16 C MRERT,

HEaRBARIER AT, &F HGC ™4, EAHAMMERMBER. 16 —
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BT, RAMKELM 0% BEFRFBE. YREFERBHH(ZH)E 20h 30min),
BRI, MERT-MEEHM L. 18— 20T, MG S5 70% BIEH &
B RBHRAT, BERELSKE KESEHXRTRLE L

Bt R R BRI REE R 16T, 16T LUF, WHSBLE K0, 16— 20T
KR &M T, A EZRE, R ERBWRERERRT AR HGCER. B
WEAURE R, REIR IR TImG,  FRG 09 4 th i o B A T AR :
2.4 ERBISEEEFCRMAMRESEARFERER. BRALRURBR

T RERAIRAY RE

GREMEEERENREEEE SR ARERE, WFSMEFREY. NER
WEZREWR TR S8 " FE™ T MAMEEENS5KE. pHEMEERS
HHEEEAX. KRIRSIREERAEREHEEREA, KB31TCTL LK 18T
DTS B RG. ARERE RO RHRS BERERE, FotihRERE R
AR SR EREN, —HERERLSRRNHRESH. R, 55§ SEM
HRBEERRBEERN ZKREA. FEEIFERNERITR, ARSI
RRBEARRMAPERIER SHRLARTA DA HGC 5 HGC b A58 2
B iE s ZM, BMATEE SRR AR -2 LM ENERERA
RER R b, MEAGAREBURIT L, FEPRFETTEA, X S5XE" HUE M HF AR,
HEMEE, ATLER, BEMALHE PAS AR RRAAKN HGCHERLD, TR
W AERKAR T, MHHGC NERERAAKY REMLS, HGCHERAHRN. &
ST BENLEE, T S R BT R 2E B B RS i) HGC L8454 15 1E % IR B AR [R] 2 &b
(DHGC #HiFIAMN: E#BEAK HGC, RHmEF IS EARLBRT. RE
Z; MBIERE K HGC ARHFI AR, TR & M & &R X%/ Y X
(ER I 19), XAHFITRAKKSE/NT HGC B SHARMEME B, AR TEH 5
e () MRFRRIE: E# BRI, 2RMRNRESHRY. SR
Ml T REAG B M RUBUR R B BA FE R, e S Al n] A 2 R B — B (1
AL 13), FRRL, BMERACBRMFEENARR. HAMSHEERERARK, T
WRERBAER. Q) BEBARER > EXRBREETREEL. HETTHRNS
i, BESTRIAMAER, mERRNERENEED. CTRRN—M, BT 55—
i, —FEFSIHFICER 1L: 17), IFEBARTEAHER. (9 HGC REEH 2 M &
i IEW RS BE, HGC EXBEMMARE, 8L EH HGC AR T H
EREHREE, EHEA -REENSHWER(ER I 17), KRR G T 8B
R4, REHBNUTED, BUAHEEREEE R HGC MM, EXNH/NHKX
BN, REAHRDRESSSE BRENMIERZEE(BRE 1D, EfHE/PTIES
FERT B RN RE. X720, REARPRESIABRE, DRTERER
RBEAKKEE, HERARADBRORARE SHFERAFOERLE 12), X
WHEEIEN R R A HGC B, HEASRO AN WES. SR, LR
M T RELZM(20 C LUF), REEERAGR SR AT FRE. HIE¥KEESEE
¥ HGC A farfe, Nl TERESERE, HGC ™4, 73 b K 8 K K B
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12, SR ALRE XS 6P AR A0V S A S REER EIRRR R E AR,  DABOWRAG AS e i,
FESE T TN, XS58RIERBA LS L BHE K HGC R H.
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THE ULTRASTRUCTURE RESEARCH OF THE HATCHING
GLAND CELL OF GRASS CARP (CTENOPHARYNGODON
IDELLUS) AND THE FORMING AND SECRETING OF
HATCHING ENZYME

Wang Ronghui
(Institute of Biology, Hunan, Changsha, 410081)

Abstract

The hatching gland of the grass carp was unicellular and originated from the

ectoderm. The hatching gland cell (HGCs) were mainly located in the head end in the
joint region between head and yolk sac, especially in the ventral below the eyes. The
period of forming and secreting of the enzyme showed a pattern of some regularities,

and could be divided into five stages: pr—formation stage. movable stage. secretory

stage, degenarative stage and disappearing stage. The deformed embryo had little
differentiation of HGC or with incomplete differentiation.

Key words Grass carp, Hatching gland cell. Hatching enzyme, Ultrastructure
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L AL FIREE T AN HGC (Fk ), =85 2 ;RHGCwfi®. 3 #iskmHGC <850 4 Jaiaim
HGC X oy S MRRG I R F . < 20005 5. 7% HGC Rt pe BB G2 . x 20000 6. B HGC #
PG, BSORBERURL, X 8000 7. bRl HGC @pnsiy. x 10000: 8. 3433 HGC [X 3 st 40 0 41 4 v 4.
x2000: 9. 75 HGC fERRMEREAF . x 2000 10 5R5gAMWERS HGC KR M, %2000 11 Wy HEHe
LRTR AR I/ ER R, <2000 12, B AR5 WD & B LR 1 AR JER R AR, x 2000

1. The arrow indicating the HGCs located in the ventral below eyes. x85% 2. The arrow indicating the loca-
tion of HGCs. 3. The arrow indicating HGC. x850: 4. SEM of the epidermal cells in the HGC region at the
pr — formation stage. x2000: 5. SEM of the flower —like processes on the surface of the epidermal cell in HGC re-
gion. x2000: 6. Ultrastructure of HGC at the muscle —effect stage. The arrow indicating enzyme granules. x 8000:
7. Ultrastructure of HGC before hatching. x10000: 8. SEM of the epidermal cells in the HGC region at the
disappearing stage. x2000: 9. The cavities of HGC on the surface of embryo. x2000: 10. SEM of the epidermal
cells in the HGC region after secretion. x2000: 11. SEM of the smalt flower —like processes in the surface of the
epidermal cell of deformed embryo before hatching. x2000: 12. SEM of the big flower—like processes in the sur-
face of the epidermal cell of deformed embryo at the secreting stage. x 2000
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3OMBMMER, x8000 4 SR MERAEHGIE. 10006 1S IR % i Bk e HGC, x 10000
16. Bikhay HGC, x 10000 17. msBE HGC py#gngss+ly, x 8000 18. AR T —2hr HGC B854 #.  x 8000
9. 7RHEFIBEHE HGC, x4000

—

13. The deformed enzyme granules. x8000; 14. The arrow indicating the secreting of enzyme granules. x 10000:
15. HGC at the middle stage of eye pigment. x10000: 16. The degenerating HGC. x10000; 17. Ultrastructure of
HGC of deformed embryo. x8000; 18. 1-2 hours after hatching showing, ultrastructure of HGC. x 8000
19. Showing HGCs in disordered arrangement. x 4000



