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ME: IR TAFEREFERAF AR P T EHR A AR 2R, ARS8
RERKPE (PAS Je ) fuid 40 O Je & 3k 3 1 7l & 1 = 0K AL 47 B = 65 0 K A 5 1 R
HAHFTUNEIAN . ERET, AREY, —FEM=FERKEGEREFAR T HEH

KEREMMER. MEMERKE, —FdmT

A = AR Gno AL KM 5 1R 4 A AR F

BRAEADL TR, BIRAMILTEFLRNTERE, RARREFARATHERE AR T L E
REEE. WAZTEFETUEREHFAS NGB N AR Y, RAKREENARA T
WEEARY M. M AR 3na B KHGEREFART NN EMEERA T
KRXERRLTE, EMNERETHEMIER UG EERLZ TR ER. BRGEE R
A KHGEERA TR HAARHED, RABREEEERA T YN EED R
AR ETARENARK. BEFMBREN KL ERLXTIRTEEZNEELARD
B, EXAFRAZFERCBE)KEFUERAFTART L ERAXENLH A, X5 3np
ARFAAEZTHENE X, #AIPEKEFHTRFAEZE, BRAFWHRZGRE
RRERAASBRELAFEE, THEEHARY, NTFELELAFTTHRESGRIFR
HAEK. ARERNHEGEBELTRAENFEFRENEAREEER R

KRB KHY; =5k BRE; KR, 484%

FESES:S9174

DU 7 & A PR R A RS RE 7oK, 1
ik B R v T S I SR S LA R
VLRGN IR . 280058 NRTERL &
AT PR AT T E SR Y B A, DM R R
MIRBIE T oK o 15 22 B I T 22 0% XL DL 2R i
P A 2E C AP S I RE , a0k DURL (Pectin-
idae). #HWHE}l (Ostreidae), M IR} (Mytilidae) F132
PR OURL (Pteriidac) 281", R Z B IR T PEMR Y
PHAVEFRAE, AT T BT & AR T B P Rl A5 1Y)
R, FEVPAL T A P B O L R R T
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R4, — R L Oe g T R R
G R A WA AN i 7 A R AR A D i A TG
T, AR E M =R KW Gnp); 29 25% /Y
SRR AT WA AT DL AR R AL T, BN
A F R = AR KA Gna)®, 56T A5 =A%
PR 5 1) A A A 2R S B AR K R B R ep
WAL B A R HREY, EHWIR T ARE
PR AWM IR R B R AR Ao 1 B R AR
B, UESEAS[EE M A AR A R g S
BRESEEHET T BEAEREES, HEAN
[7) B A A 05 5 5 0 O A 0 L S e rh o2
TAEEZES, IR AR 28U 5
G [ A WA

A G R I MR 5 R IR 4 (PAS B th) il
THZT O Y a7 LA g B 28 2 v o S R It
070 7 T 7 N = e Y N AV 12 N
TR AR R R B A v 2 2 4 R 1 D R s
FBiAEfL, DAHCH AR IR it ik B R s
T4 10 ) FH B R 0 T 2 AR ML o B (AR 4k

1 MRS

1.1 SCIg# Rt

A SIZIG T FH A 0 2 B 1 R TR 2R T SR VA T VA
X, =GR G R DU RS R RN A R 2 28 77
TGRS SRR AW, ¥ 2 AW, HURE R [A]
J 2019 4F 4—6 A, & H AR 30 MAME,
SAEACRAE 80 MM

1.2 LA

AT IR AR S, BUNER
8 22 FF AR, B BR A 2RI N, Ay
ST Bouin PGB 2 5 FF I [ v [

EHEATI IEREL 2~5 MR 22T A 1xPBS
SEohcrh, FHBYJIBRE, 300 H 28 i 8 = 4 AT
=30 °C #¥ W oK S BEHr, HI 1 mL 3 5 8 AT
B, A 4 °C vKFH TR o B8 A T B
I mL JTREMA B LA T, =il 500 r/min 2.0 )5
i I, 1 mL PBS AN, HIZOLYLR
AL PIBE (PT) XF 40 il DNA 445 30 min, R
4094 (Beckman CytoFLEX) HEATA5 ARG, 4 A&
g KN 488 nm, #¢ i B % 585/42 BP,
SE DNA > FOCHRIE , DL AR A g Ry X6 FR
TR ] — A5 R 1.5 5 R = A5
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PAS #&, By 5mm’ FET Bouin K 24 h
JE BIPERRH LY, T 75% o WESE 4 B 4 Y Bouin G
W, AR OWMERK, —HREW, AE
ST R, VIRTEE R S ume A5 = 4%
PORTEVERN . AR & B AR TR PR 45 B
6 S MEIETT PAS B i, ARUCK ) R A R
I 20 min-—HZE T 20 min-TC/K &% T 5 min-Jo/K
CEET 5 min-75% B S min, H¥KBE. WA A
PAS 4 A7 B (0.5% = Ml iR V5 W) H 4% 5 10~15
min, HRKGE, ZEWAKEE 28 ; YA A PAS L
B A (Schiff &5 KX F) = 4L 25~30 min, #EE,
FiAKMEE 5 min; YIH A PAS Y (i C (GRAR K Y
W) YL 30s, ARAKME, EERKIERL, HRK
Uk, KR, WKMEE. YR KA TEK S
% 5 min-JC/K ZEE T 5 min-JC/K ZEENT 5 min-—H
S min-— AT 5min B, PrEREE A B
T )5 H 62 B 8% (Olympus BX51) WLEEH4AME

WML ORE  BUEE TR EEE SR
FPERRAL L, WKk Y R e BT, ARk,
17 e N o N N 257 I N i = e
FOR A PR 25 B 6 SR T g, VIR A
LT YL IR Y 8~10 min (I 55 38E5%), B YA,
128 3s ., KRR APIED 60% 1 5 15 i 453
163 F1 5 so VIRMRIRKIZ APIETL 4K H 4527 10 s,
BBVl R, 58 3 s 5B ABKEE YL 3~5 min,
3 ELAiK A IR BE 5. 10 #1130 s, B (DL 60%
WOAG s ) o34k 2~8 s, PHELZEME K43 10 s,
REWGREE 1s, WU R ERRBERA 26 H KK,
SRR YE S M 10s, Bk AR . Hh B R E
RE R, BT R R B8R (Olympus BX51)
WEFFHA IR

2 4R

2.1 =fEAEMRNLE

Kb KA ) AR KA W A T PRI A, 4551
R, 4 H SAERK AR G b = AR N 93%,
5 H =45 EE S 82%, 6 H =AFHE R 70%.

22 %HE

AR KA AR A F A B AR LR
ZHETAL AT A g e 9 2 B
B GR JE AR (AR T -1), R JELZE 0 30N PAS
SN s BHAPE T4 46 40 2L A B 5SS T PAS
BHE s AR o A 1 3 Hh B 2 B DL A =X
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{14 B B A= S T 39) B £ 2 RS, S0 e 2 A B
BRI (PR T -3), B9 B A= s iy 399 B £ 200 Jid i B
B A A OB 2 ) 290 i T v AT T e P R
AH R 245 2 21 2P AR /b B2 o P Y PAS BHAAEE

e il

EhR I ZEEKHGERAEEIIRETFHSEEN

GRS pT R USRS R AN e UF RN S AT PN
R 2 NI RCA ORI (BT T -5), &840 4]
GULTHK, BAPEIROCA B O0 B 40 14 40 i
HRAT B SN

LGS, 2 35S, 3. AEKIQ, 4 KIS, 5. e, 6. lAMS, ERIIFE: CT. &4i44L, 00. YBJS4llE, DO. KM F,
MO. %58, SPG. ¥R 4HME, SP. ¥54UME, SPZ. KiT: #ikFrday PAS RBIPAMERNR: #7420 um, TH

Plate [

Changes of polysaccharides during gonadal development in diploid C. gigas

1.stage 1 9, 2. stage 1 &, 3. stage 2 9, 4. stage 2 &, 5. stage 3 9, 6. stage 3 &, the same as Plate III; CT. connective tissue, OO. oogonia, DO. develop-

ing oocyte, MO. mature oocyte, SPG. spermatogonia, SP. spermatid, SPZ. spermatozoa; arrows refer to PAS positive particles; scale bar=20 um, the

same below

TR AR A e R O 22 SR D
A (BT T -2), KEIRANA IR PAS SO0 B ;
T 445 45 2 220 o v 5 P —FE ST T PAS BHE
J ROk o AR IR R R 2 AR A S0 (R T -4),
U L I r S B M AN A 45 & B B B 4
T, 5 R R A0 RS 40 BT B R
o 21 2V A0 BT T Y PAS B 1 U 258 344 4 1 A
TP A A U T T ORG AN R 2 A
ARHEF () B T (KRR 1 -6), F HLA 98 BH 7k
RO o 5SS, IR A 2%
A 955 B BE P B o

MM A AR R X 5L PAS S B
PERR Y F 25 Fy WAL S FEEAT PAS Yeft, PHTE
TR /L, B S U

TR E MR RKAEYE AR LT M
IR L 6 % 4 AL AR A 4 5 3
ANREHE MEME , eI AR /N, D8 P B A A 40
Jitd 5 PAS Yo {0y )2 )3 BF P B 4 5 BE A (B IT -1)5
5 24 2 ZEV 40 G 1) 440 S5 R S B R . AR K
FEEG T BEA MERE R E P, B AR Jovaux S5 43
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FARE R = A5 (B FIATE R =K (0 ), o
R (AT F A KA PR & B R e A RE Y
AL AR R (BT -2~5), BAL CRAT &
R e MR AT AR AR K 2 S MR (AR T -
6~9) 2545 21 2L AN M T & B B R PAS
PHAESORL, (HRE (R DR 18 5 B A/ R, 1545
SRS BRI o 45 20 R 200 R R A A3
4 PAS O BAPE

23 BERR

SRR AL R AR BT M IR 4 LU 4h
EREA AR AR R B R,
5 A O A0 A BT AT O Y8 i iy BH 1 Uk
(BRI -1) o A=A S04 BB 40 D ) 240 i J5 o 4 A
BOINBAVESURL , B9 SR Az A0 OB 240 v % BE 2
w2 —u (R T-3). 8200 1 B 20 1 s 19
RIS R 24 P 4 B SE 2T O Y
FHPEASORL (&R TIT-5) P Bt 2 & 91 8] 1) 235 4 41 21
— H I LT O YL £t Sy B v, AR T BH
PR R/ NI i s /D T 1S BRI
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3 Opm

BRI AEEH=EEKEHERLEIREPHSEETL
LOIGAHT, Aoy MEmE, 2. KW of, 3. AEKY o, 4 B 0@, 5O od, 6. KW R, 7. KW RS, 8. BUAMI BR, 9. B
Bd, EIMIVIE: FW.uEiEEE, G.PEE4H: 4508 20 pm
Plate Il Changes of polysaccharides during gonadal development in different types of triploid C. gigas

1. stage 1, none, 2. stage 2 a9, 3. stage 2 ad, 4. stage 3 aQ, 5. stage 3 ad, 6. stage 2 BQ, 7. stage 2 BJ, 8. stage 3 BL, 9. stage 3 B, the same as Plate
IV; FW. follicle wall, G. gonia; scale bar=20 um

LF SRR SNSRI # -
BRI —E AR RE Ed R aBERER

EBRARENI, FE; 7R85 20 um
Plate [l Changes of lipid during gonadal development in diploid C. gigas

Red particles refer to lipid, the same below; scale bar=20 um
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AR R W AR A E AR, ORI
I B4 9 21 O T 8 Sz oz Ay B P A A 2 B A R
(PRI -2), AR A TS A AT FEDHS £5 40 1 240 ot
B R B AR RORE (PRI -4, s S0 P A 2
JELAURS T ZL O et oo BT (B AR IT-6). 1
Ji e T W ) AR 45 2 L 2 — BRI AL O B8
FHAEROAL, AR 0% BH A ORI /D T34 B30

B H M AR R ALY B R B 0 h AR
BT RGBSR o BRI AR R
AR, MEL MEPERR IR B AL R S AR

e

BRIV AEEMHE=E

iy TN |
KR AR AR & B i 2 R RO BE R AR

FAL, SE%EAH L AR P AR S AL O Bt
SR FRAERURL , AN o B ALV IR A 5 A
e, BRI IR AR o 25 G AL (I RV -4~5),
LR B 40 1 F) BH A B L — AR R iR — 28 (PRI -
5), AR A 4 BHAE RO, L A I DI 22— 28 B
R H W R Bl b, 254 10 g 4L
O Je 0 S 7 FH A B0RL AR A R R i 28 Ak (B RV -
6~9), HEVEBHVERUR 32 2000 A T A5 4R 20, M
PERHYERURL R T AETE T A5 80D, i A TE 45
SRS ) U e

oy

Plate [V Changes of lipid during gonadal development in different types of triploid C. gigas

Bl SRR 5k DU A A BRI AR B T
iR ERER " W ISR AR B B S e R
RS OIA O, BT AR IHAE KRR, Xt
AE A AT R S i 77 7E R A B L8 A1 BU P Y RE L)
B, WATREEIEOR A TEY. 7R R, OH5
RWINC T R e R R e R T R, Tk
AT AR A ORI AR O e, TR R A
RERY R AT BRI RIS T B T
oL T~
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3.1 KHEURRIREE i ERML

VT X5 DL 2SS A ff 10 2B A L . 7 B
SR A . B S RERIHAEA G, X2
JLb B A R AFRE R IR, LAMETER R B
IR AHAF MR RE FR Yo, eI T 1 3l hE
= UM & A

R 2B O ME S 0 e A 20 i el 4
ZURMR R FGEAEE SR Y BT a0 IE b i) 8 57 4
WELIA"S . EREER (Pisaster giganteus) WA T
. ZE 4N (Polychaeta) 7 [ fz FIRE AR I Bz
SEAR LU RN AR LK 52 3l W BT TR |
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JEFR UL PR A S RS 2 i A 5 % %) A SIS 8 L
AR 2N, KECTLIAr =25 FrEmn
FECA AL . UL R R R P R AR AR )
Rl (g DURRYEY o B 4 B IR 4 A, T
e B E TR BT FEAT 3G R (Veneridae) 15
JRUa A (Cardiidae)™ H, UL P 40 R 5 B IE 6
MMH S 5 E TR RAREAE ;. DB A R e )
RERE AL 2R, A DRI S R b 25 P AR R
FE AN . AR D5 UKL A0 M (ADG 41 i) F008% 5t 20 Jif
(VCT 4i}fd); #H#A} (Glycymerididae) Fl4t W5E
A — R 1 ISR AR BT VCT iR,

HRrC A M k3, V2R i s an
ML FEZ 5 W B5 D R4 M (adipogranular
cells, ADG-cells) F17 IR 25 45 21 2L i (vesicular-
connective tissue cells, VCT-cells), X240 it fifs £7
MIRETE M BTN IR, RE =) 5T A R O R R o AR A
BN, W58 ER VCT gL I I, Rk
AR H A A IR 40 if (glycogen-cells), ADG 4 fifd H
[F] B 3 A g o R 1 Y A 5 P A A e R
PR 2E S R B, A T8 e A S R g I 4
MO ASFEEARRL, 4HRARBUR . TERASEL, 20
FRLAZ A T AL, 0 R BT S TR D UL R T
X 5 Z Hii Yurchenko %P W fiff 58 & 90 HE A — 3L,
R ol s R S5 [m] ISP FE AE VCT 48 i Y 40 i
i, X 5G 0 VCT 4 A28 )5 . ADG 4i i
W AE R B AR USR] . 4105 VCT 4 AEIEAS 1
50 FL 3l i e g 07 20 AR BN, AR SR A S A
KBTS, REfRY) 5T AT BRI T M 5t 58 1) & [
AT RE IR e ia ™, AR P R B, K45
WEIEAE VCT g rh o3 A AR, X Pl A FEIE 2 &
¥R ARe s A, BARFIRAN
32 AEMEMHKEYHEMERAEEIERIER
FRERT L

RS R WV IR ES AR P LR T K
LB RO £ 22 o (IR T -1~2, (&R -
), BEEMERNET, AR KEHWM =5 o
T (AT 2R R A0 M D AR T R, B
WULPAER, X5 Z AT py ] & 28 = A5 AR K4t
WA R A A e A R I e A A — 2, U
PERRA TR0, T2 BRI A A A R T A
e, 1B R (ANAE ) =5 KA IR &
PIHBALR TREAOEI, B2 T AR (IR I -4~
5), WEEUBURLIF O, 4540 2 2R 40 it o 4 )
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AR, ST (BERL IT -8~9) o A W I g i D
Ko FEIAECD R LD T AR = A5 R
FEWFTEE IR A B i R PR RR AL AT 0T, K
BRI S B A A B AL, — HATERIK
o, DLICHEN B — 7% AR A 5 P R ZH 2 A
JE A AE T REAF A A . HATSG TR LR A7 32
FOA WA IR UL . — 2 A B 20 L v R I A A
W D 8 805 0 A R 2l A A () B A T e 7
73— PR B AR AT AT AE B AT 20 R A7 A
ADG #fi g H 0 5 ) IR 2 KW i A7 7R VCT 4
B RR A R R A T R DR 0 45 SR A
B = A A G B I A T RER R TR
HPENR AT A, AR SR AR SR i SR SR
PR 22 20 R sl 3 S/ NBORE AR A o A mT REIA
DA RE B 15 B A 4 40 i v Bl ik AN 2 DT
SHEONE . B AE A RE I e AL LR S5 0T %
Az (456 AT T E— S

J O S AP IR T A B , RYE
PRI A TR RERE A R R M I B R 4R i
M B IRy, WO E 2y, AR
A5 ) P DL 288 ) B 3% sl 8 DA OGS, AR
FEH, AR B0 B I A YR IR ) R 20 i 7
KA R S BRGNS, H AR AR 05
A1 o B 55 1) iR SR 0 S A A R B Dl AN
VAR BT 1 A R A7 AR R PR R 1 e Al . A TSR
W, O] LA Al D i Jot A JE X — B B 1) 40 Jo
KUY, ORISR R B RN AR VCT 4,
WA R TR AL NG . = AF ik B B AL Y
YRk S EY, IRENZAEIE, e
JAT) 31 B BB 240 B (P RIV -6) i 75 2 A bE Tl
AW AR, UG B s 16 2 41 i
H, XATRER AR p AU T BN 2 —

i LRTIR, WEIERIR B = A5 B AL A W5
YRR B —ERR R, (HER T SRR
JE AR BT A Bl iz 16 AR FHANA , T B AE
LEAR LSRN, X LERE B YU A AT RE
JEANE L A A A W5 1 TR Z TR T LADRF
PR AR K A H ) A

(& F AL L IR s & i Fl 1ok )
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Histochemical study of glycogen and lipid of different fertility Pacific oyster
(Crassostrea gigas) during gonadal development

WANG Shuo ?, YU Hong ", LIQi"

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. Dalian Key Laboratory of Genetic Resources for Marine Shellfish,
Liaoning Ocean and Fisheries Science Research Institute, Dalian 116023, China,
3. Laboratory for Marine Fisheries Science and Food Production Processes,

Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract: Shellfish culture is one of the pillar industries of China's mariculture industry, and oyster is the species
with the highest yield and output value. Crassostrea gigas, also known as Pacific oyster, is one of the leading spe-
cies of oyster culture in China, which is characterized by high fertility, strong adaptability, rapid growth and rich
nutrition. In order to solve the problem of diploid oysters with reduced meat quality due to spawning in summer,
triploid oysters were successfully cultivated. Because of their poor fertility and high quality in breeding season, the
market vacancy of diploid oysters in summer was made up for. The study of the regulatory mechanism of gonadal
development has always been one of the hot research fields in developmental biology. Gonad development is
accompanied by energy storage and utilization. Analysis of energy storage and consumption during gonadal devel-
opment helps to reveal the regulation mechanism of gonadal development. Therefore, to carry out research on
energy changes and related regulation mechanisms in the development of gonads of different fertility oysters has
important scientific significance and important application value. In order to investigate the utilization and change
of the main energy supply substances during the gonadal development of different fertility C. gigas, the gonadal
tissues of triploid and diploid C. gigas were observed and analyzed by using the methods of PAS staining and oil
red O staining. The results showed that a large amount of glycogen and lipid are accumulated in the gonadal con-
nective tissue of both diploid and triploid C. gigas during the proliferation stage. With the development of gonad,
the content of glycogen in the gonadal connective tissue of diploid and fertile triploid (3na type) C. gigas decrease
significantly, and almost no glycogen is detected at maturity stage, indicating that the glycogen in the gonadal con-
nective tissue provides energy for gametogenesis. Lipids mainly existed in the connective tissue and cytoplasm of
oocytes in the female diploid and 3na gonad of C. gigas, indicating that lipids were an important component of
oocyte development. The content of lipids in gonadal connective tissue of female diploid and 3na type C. gigas
does not decrease significantly with gonadal development, so it is speculated that glycogen may be converted into
lipids to meet the material needs of gonad development. Lipids are significantly reduced during the gonadal devel-
opment in diploid male C. gigas, indicating that the main function of lipids in the gonadal development of male C.
gigas may be energy supply rather than structural composition. As important energy supply and components in the
gonadal development of C. gigas, their content shows no significant change during the gonadal development of
sterile triploid (3nP type) C. gigas, and this is closely related to the locked gametogenesis of the 3nf. It is specu-
lated that glycogen and lipid accumulated at the early stage of gonadal development of 3nf can not be transported
to germ cells, but remain in connective tissue due to the blocked gametogenesis, so that the sterile triploid C. gigas
can still grow rapidly during the reproductive season. The results of this study provide important information for
the regulation mechanism of oyster reproductive development and fertility control breeding.
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