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L HA YL B X T I D R e b s DR S 2 BRI R
Ryd”, WKift, W&€, -4, % #

(1. SERMERFEMPEERE, B 200062;
2. bR SEMER, L 2013065
3. WITAWAKT=BIFET, #i{L BIM  313001)

TR DA R #0842 K 0F (Cardina sinensis) 16 7 12 % b B, b 40 F 40 A 3 oy it 3 1| 0 9 4
(Odontobutis potamophila) #47 7 R H —MA WHIR KL, ERBE KM, St RAM L, LR
HEWEE FAREERETEF(P<0.05) R EFHWTH(P<0.01); FREATHRAELR
FHRBBFFHSHAT EHNFERKETRR, WEEARRTRENARNY, T
E¥ERAGNANE BTNBRARLRBFEWERXTER T AR M. RBRAKAR
R OBRANERERE28ANARERFRM(P>0.05); RANEFHNERBEEN
CEREFNEEO RN ERRZERAFT NN AR RS ENE AR AERE AR E L
A PR B RAEAAE 28 d WA S EAZ T (14.31 £1.11) pg/mg Fr 2081. 08 +124.86 #
ARF, EXRACKREFZR(P>0.05); AR RAERA, NBRANEF R FhF &
BREFAHETR, BRTFRAMRKRAEN FRERER, BRAS THET )| DR &
WA BT — Al RA T AR, EZIH A SR AR, e EA B4 B R

RFIEFREBETHFEE K
KB T DR IR TWERE RAH
hE45%S:.Q579.1; S917

YRR ERAFET REHALE MR P
— R EMECIRS, I LA XA A S 2 I A
R A2 XE" ", BZIEERBEREH
FFREST B URAE AR BLGUR, A A R YUIRE
AR B X R AT H A  R koK
MRREENEZ", BANPIRETIERE
FX—Se SR FRAN TR OV E IR (E
YRS KRR I R , LA B IR DLk Ji 3 R SR
BEIARER, X TREENRRS T SN
AR R ATENLR B RR AR Ko

W) Y0 3E#E ( Odontobutis potamophila ) 3 J& #F
REWH R, ERE S TR RIFILM
BLEK R, A—FoKMERE R & Ak, U
HPIBORETETL B P — R0, RA T
BFFEZF AR {H2 B A TiEFRmM 568 ¥

U548 A #A :2007-10-26 &[5 B #A:2008-01-19
AT E WLEE SRR E 5B (2004C22020)

EAERIRED A

TR IR

ABE 55 LA B MR & 15 P 4 K AF ( Carding
sinensis ) V£ R I H o BR , 340 T B4 A (431
VAT T O — A A B IUR K B, 58 DL
—RIGINER T EHEREEREIRRET
AR , B 72 D9 T )1 U S5 8\ TSR X s B9
R SR BB ST 1R, R K A R YL B AR
A — BB RRIOR

1 MRS
1.1 XEEHY

SEHGEh Y AR W TLAR WK K 7= B S Bt 2005
4 3 A BB R RE B A I DR A, T
BRI R P H ARSI LA S4F 0 i 4
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B, LEWAREE, SRR MK FEKESY
FIAEREIH KNG R, BEERER 2
WEE P AERIF EEERE, FRS5TIRER
¥R A BARKIR, BETEE 4 ~10 T, XBH
TR BRK,
1.2 KWEHE

WBCE R (6. 41 £0. 23) om FHEE
(3.44 £0.54) g W FRMER 240 B, 53 il I A
YR GEE . WHRES HELMER NS
HARRIR, JURENARIBREM &Y, ER LR S
W, I FAREYLIMEUS LA E4E 10 B B
A4 AN TERIGEESET . BB 50
cm x38 cm x25 cm, A7k 34 L, /K&K 18 cm, &40
B=F17, 811740 B,
1.3 HUE

ST 2005 4F 12 B —2006 48 1 B ¥E1T, N
M—NHB. 43F0d.3d.7d.14d.21dFf128d
B & BUE—IR . B BAHMENREM S 20 B, 5%
BT RK, Wk AE, 5 BE.C I E
B4 CHESA.ARTHEINGE T REBUEIIE
FFRE, 73 AR E BB T 2 NE AT INE
W& AR B e, KR mE -70 TRE
#H. BENEAaKERE,
1.4 PENE

T x40 f5L85 T A B RO BENLIN E & & 30
MNERBWENINFER, ITEFHIR,
1.5 HRAYREHRE

FH Bouin [ & E &R BUFERY DR S A2,
HAMEEY R H.E 6, EE S5 ~6 pm,

OLYMPUS BX51 BH4EMEHFBE .

SRS R EBIRGRISY , 2 E R Meren " iy
gl a8
1.6 mMFEPMMEZRAR(Vig) RERIFEN
WIS REREE A (LV) I ERI ELISA JUE

¥4 CTHEE 4 ~6 h 1AL 15 000 r/min
B 5 min B L, 20 TRAF, M Vig
FRARI IR BT AT

BRELPIRG LV & B R IR A B 2 1 1

TE#ET,
1.7 FEEPIREEREER(VIG)REERXL
B3t E & PCR &l

BHMENER 6 MERIETHE, KA
Trizol A5 2 BL & RNA | 2B ¥4 RNasin 4h 3
JG, R M-MLV [ % 384 B cDNA,

48 SCHR[13] ¥ 31, {5 /] Primer Express X
R H B EE (VTG) M5 2 H ( B-actin) i)
IV AR IR 1 B, P38 R IN A AE
YR AR A A B

KIER PCR B :5 x PCR buffer 6 pL,
25 pmol/ pL FFi#514)4 0.6 pL,25 pmol/ L
6541 0.3 pL,10 mmol/L dNTPs 1 uL,5 U/
pL Taq B 0.3 wL,25 mmol/ L Mg?* 4 uL,cDNA
R 1 L, i DEPC 7K % 30 uL, PCR 14
4 94 CTR-%F 4 min, 40 MEH .94 T15 5,60 T
25 s, MAE Mg HISAE YRl 2 &) FTC2000 £
Wt ER PCR Y L 31T, LRERL BHnER
5WSEEK mRNA # THIERR

®1 KMEREE PCR REHSIHFRS

Tab.1 Primer pairs and probes of real-time fluorescence quantitative RT-PCR

A ElL] Wt
gene primer pairs probe
HeyEH F: 5'-AGTATCTTTTACATCAATGACGCA -3’ fam + CCCAAAACTGTTG
VTG R: 5’-CACTTCTGACTCCAACCTCCA -3’ TGGCAAAGACC + tamra
HESERE F: 5'-GGATCCGGTATGTGCAAAGC-3’ fam + CTTCCCATCCATCG
B-actin R: 5'-ACCAACCATGACACCCTGATG-3' TGGGTCGC + tamra
1.8 HIEHH TR 8 R BB, W BEAT M A ¢

Xt TR A R B8R , S BEAT
J7225)#7 (One-way ANOVA) , 475 2 43 #7 7 72
BEWER, WE—PHE/NBEZE(LSD) %
ZE B, B E S BRI B 8= 7. Xt

#:4 (Independent-Samples T Test) LA & Xf B 4H
SYBRAZ ¥ ER. BEEKFEEN
0.05,

INREEERR LR B Z S T IR
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fii 534t ( Frequencies) , &5 R AT R
2 R

2.1 YURE RS b R s KRBT
YU AR e )1 Y i b £ Py R BB AR L AN )
1 iR, BB LR AP IIREAMEAE SRS
B TRBEE, X RANSZHR. Gitatids
BER, RBESE 21 d U SHAKRE/ETFGE
HEREHZEF(P<0.05),

m XA control group
5.00 O YLk starving group

0 3 7 14 21 28

Al /d
time
B1 ki il Eme e i EEA
« AR GX AT BERER (P <0.05; s-test)
Fig.1 The body weight variations in female
0. potamophila during starving period
asterisks indicate significant differences with respect

to the control group (P <0.05; t-test)

2.2 LR TR s I R 68 b £ M AR IS S AN AT
HIERIEL

e %5 ( GSI) F ATt 45 (HSD) B IUHE 7
FEYUEL AR P 2 B H PR A | 9 28 L 3, 7 A1
i 2 & 3 PR o

B 54 control group
O YL4E4] starving group

0.00 -
By /d

time

14 21 28

B2 TR I e i M BRI SR IR
Fig.2 The gonadosomatic index variations in female
0. potamophila during starving period

28 d BySL T 1A , %o B2 AL AR 4 48 B9 GST
{EIBTEH R R H AR A B &N 2R (P >
0.05) , BRIG ARG — MM R KITEE Z W
T HSI RIAR, YURA A B IR TE 7 d BT R

5.00r WXEHA control group
oYL starving group

0o 3 7

14 21 28
it Tl /d

time

B3 U TR el & B R SR 3R
* « AREWNBABRBEEZER (P <0.01; stest)
Fig.3 The hepatopancrea somatic index variations in
female O. potamophila during starving period
asterisks indicate extremely significant differences

with respect to the control group (P <0.01; z-test)

1.64% +0.13% , 5%} BE4H ) 2. 88% +0.16% #8
HARBERNZSF(P<0.01) , XFHaEEES
SRR RS LAY BT e, RS B R
g

2.3 fPUkdRPAIIDESES PEARNLY
EREHTL

MBI E 45 RKE , 58 0.14.28 KAt 3
HRH B B8 22 43 3 4 (507. 41 £ 108. 27) pm,
(708.15 +268. 94) um., (747. 24 + 163. 94) pm,
S AW BT, YL R Xt E 2 51k
(507.41 £108. 27) pm., (441. 72 +85. 76) pm,
(492.10 +£190. 73) um, R TS FH B R
%,

P2 EA B A S IR E T,
HRAGFBIVRE 14 d HEHMBR TR EE
DR R i AR DR B b 600 pm LA b 1 O -55- 40
X —BRAE T B (B 4-¢c) , SR, %R
24 600 pwm LA I 1 59 B 40 e 4 2 AN 7E R T 3
(E4-b)  ZERFEHANBEHETETREE
H2EF (P <0.01), M5IEIEA 28 d FH5
ZEANEEFRETHRLET 600 wm DL 53 E40
JAE X —A AR B BT I, (B B T H XA R
PR R IR IAALTE 362 ~524 pm Z[E ([ 4-e) 5
FTEREH 917 wm 24 B AR (E 4-d) , BTLAF
KARENEEAR AIE50dEHELEE
H2ZR(P>0.05),

T AN BURE B ) s 1 O S A R 5 i B R
BT R, 14 d BT ERANE N, B4 K
ZAF 3 AR UER, AW AT IE® (BE 5-1),
TAEVURLL Y 8 5 b 3 & PG 2 A 7EA LR Y
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BRI AN, M —A i AbBL R IR B
HMRAE , BAREREIEATS 3 HAETEH
(B 5-2), 28 d XTHRAINE L FREEDEART]
B IV 31, WERTEIE D0 S TR TR 5 56 4
HE OB 20 Mo A, TR R 2 5E 3 i AR B AR 40 i (1B

0d
w 50
g 40
g 30
B3 20
g 10
0
292.6 388.36 484. 12 579.88 675.64 At
B2 /um
egg diameter
a
% 50 14 d
M'S 40
o]
~ o 30
®g 2
& 10
0
266.00 339.89 413.78 487.69 561.56
%R /um

egg diameter

[

40
30
20
10
0

B

frequencies

28 d

5-8) o MAEYKARI IR, K7 BRI 0 &4
MAUE 25 3 I A B, REEA ML IEAL T 26 3
AR . BUARBR T — oA B 40 i B
B, 7R3 3 B OB 40 B 6] B o R BE LA 2 — <
BE/NINAE 2 I ARZE R AR H BL( B 54) .

w80 14d
= 60
Q
@ § 40
o'
Hiiniin
G 0 — 1 1 1 1 | 1
292.6 388.36 484.12 579.88 675.64 HAth
BifE /um
egg diameter
b
28 d
60
& 50
s 40
(]
¥ 30
B2 20
© 10
g g
332.5 478.8 625.1 771.4 917.7 HAth
B2 /nm

egg diameter

d

199.5 361.76 524.02 686.28 848.54 HAth

B2 /um

egg diameter

e

B4 YRS EGI RS AN
a.b.d HyXH A c.e HYURA
Fig.4 The egg diameter variations in female O. potamophila during starving period

a,b,d represent control group; c,e represent starving group

2.4 RIS RRRANIIDEBESIPE LY RE
R IE Vig RERIEL

FEIR TS R P, P IR G 5 IR B 5 AR Xt U0 9
BINEEAKERS LV E T E2 'R,
H5RNE 6 FrR, S RANENK LVIRE—H
P Bh7E 15. 55 ~ 16. 83 pg/mg WENBHE K4 B

EWAH(P>0.05), MUK LV ¥ B 7E5L
BREAZ S T RS, 2 21 d AR HEMKE
(5.11 +£0.48) pg/mg, 5XIBAAM A BEMNZE
5(P<0.05), FEEYLRA AR LV kB 8 5
F+,Z 28 d BY E IR R B 5 3 R4 T B 3E 2 5
(P>0.05)f(14.31 £1.11) pg/mg WEKE,
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FARIRE BB ST I H 1 LV BTk iR Vg
TR, S5 R B 7 s, WHRAAR Vig 3K
JE W G ) [ B 4 3R T A W T i, B SRR 4 R A
H3(290.35 £27.38) pg/mL, YURER Vig ¥k
BENAEEAERR,7 d HEHREBE (P <0.01)F
M| (2.21 £0.11) pg/mL,IF7E 21 d IR
fH(1.62 £0.09) pg/mL, 5 LV ¥{REELFRH
MUK, ZEERREHBAFEA, 2 28 d
HEHS50dEEE2%(P>0.05)(9.32 +
0.50) pg/mL,{HiZ{E 5% HR4LH H A A R 8 2%
ZR(P<0.01),

2.5 YU E i b EE S FAE VIG £
RZEBHENL

PLFHSER 92 06 € B PCR AR, 3 VIG 2 A
TR B R BHEAT T 5T, 4R WK 8 TR o
ME 8 FHARHIE S SE 7 KBUHER XA
A I mRNA B 32 26K P B8 i B B 6] ) HE RS
TidEgE It , T 7E YL P ) =2 3 9 SE R UG 7o
5B 7 AREZ, YUR4E mRNA =5k F7E
21 ~28 d JR Y R IR, AER 21 d BHE
45.52 £3.19 K9IE 5 A%, B IX B T Sx AN 4

(9 2081.08 +124.86(P >0.05) ,

BS PRIy & N R A A T
1. 14d Wbxs R B IR RLEHY , 75 3 AH AT N B4 (B3 ) ,3 B AP AT RN B 4 (M3 ) ,3 B ARG AR IR B4 I (L3 ) , % 40;2.
14d i JUREH B0 IR S50 , B AL B3 Br B0 BN B 40 (ED) 3B AL PP B BR B N I (MD) , iBAL S R B R IR Rl L (LD) , x 4033.
28d i xR N SLEH R 4 AR AAR0 RN BRI (B4) ,3 MPAE R ARR0 BN BRI (M3 ) , x40;4. 28d IFJURA R BN RS, = 3 it
PRI (M) 3 BRI B4R (L) , RS HM RN G A R(BAEL) 2 NHENSHR(GRE:k), x40
Fig.5 The ovary structure variations in female 0. potamophila during starving period

1. the ovary structure of control group after fourteen days, showing early phase 3 oocyte I (E3) , middle phase 3 oocyte I (M3), late phase 3
oocyte I (L3), x40; 2. the ovary structure of starving group after fourteen days, showing oocyte in the early degenerating phase (ED),
oocyte in the middle degenerating phase (MD), oocyte in the late degenerating phase (LD), x40; 3. the ovary structure of control group
after twenty eight days, showing early phase 4 oocyte I (E4) , middle phase 3 oocyte I (M3), x40; 4. the ovary structure of starving group
after twenty eight days, showing middle phase 3 oocyte I (M3), late phase 3 oocyte I (L3), oocytes in the late degenerating phase (black

arrows) , phase 2 oocytes ( white arrows) , x40
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@ £ 2500 ® ﬁg% control group
2 tarvi

}D S 20.00 ] starving group
25 15.00

~ a

2 10.00

&£ 3 500

=30 0.00

0 3 7T 14 21 28

i /d
time
Ee MR EEREEINE LV RERNEL
« AR GX AT BERER (P <0.05; s-test)

Fig.6 The variations in ovary lipovitellin concentration
of female O. potamophila during starving period
asterisk indicates significant difference with respect
to the control group (P <0.05; t-test)

5 400.00 WX FE4 control group

%'5‘ 300.00 OYUAR4 starving group
= .
o

22 200

2 2 100.00

¥ 8

gp 0

£

B7 IR mE Vg IREMEL
=« ARG HRHGR BEWEES (P <0.01; -test)

Fig.7 The variations in serum vitellogenin concentration
of female O. potamophiladuring starving period
asterisks indicate extremely significant differences with respect
to the control group (P <0.01; t-test)

& 3

._g?:, 8‘2500 m XtE4] control group
- S 2000 OYRA starving group
%%1500

£ .51000

e

3w

@, 0

I 0 3 7 14 21 28
EE

=

B /d

time

B8 fEdEBm e
FriE VIG EEREBMEN

Fig.8 The variations of VIG gene expression in livers
of female O. potamophila during starving period

3 itig

3.1 UERETWIERPENEZETAR
BT HR A FRYMAENE ERAESE
W, AZHRYESREHA AR RALEE
BEE—FIRIE R, WEMEXFREF
LUBRE T RS B B AT UETE P ZH
KV, —ERMAEE MR O RS, ARRR

B, 7 — Sk d 2k p IR R T AR SE R &
HE KK RE R L — Ik 7 B E (critical
threshold energy level) ', I B & 15 T B {H i 4
BT NEHET A T REABRIE B 3T
FEOR® T Al B 2o B R Ak U T Do
HR P B, (B7E 7= O 46 B 1) A0 7= 09 & Ko 7= P
HREFESHREANRERER™, Gl
W, FREM S, RN E s T —RERA
BHIUVEAMEDL R, LR RE S E S EFE B BT
RERMRIE FREFES TR RITWBIRK
B, D4 28 d YRR )11 Y0378 8 W £ 78 R 4R 3K
MEEWIER L ESXNRAFETREE
(P<0.01) FMIBEM(P <0.05) 25, BRARK
ALY IR A RE R B KB IHAE, (B H MR
PR K E BEHBE(P >0.05) , AN
BAREKF LRE , BZBIVEE R, SR
BB R YURAMELRZE ) [ P IE X — R oK a2k
W R o
NERAEXRTRERHAT IR HE—TL
FIRE YR FIREERTIR . Akl DA F Z A5 9
BB H W4 B MR R MITPOrE s,
— BT HMEE R E TR, SRER,
TR RIS T I EARPEE & &, R R HAETK
YR—WEEH R EPHERRLRNE
mEFHEE, AEERBN T 2R BB
FHE RS KRB N EIRSEAN &8
AN E 2R I B R Rk 87 28 d i
B E =X AR KF (P >0.05) o X—HHEM
ST ERRAEIE T Eid iR 2 TR
WMEVRIAFLE, 7 —FE WA TR D IE
il v X —FMEBLE TT RELA BB, B WA
MEREER ARS8 FE T, LSRR
HEIZIEPME IR FIAE4R A B R H K, B
ERFERBEZER (P <0.01) , EXFHFE T
BAREE MW i U0 B R R F A R L4 HE
PURARINEKRT
TEYVRAR IR ARG b, AT Z BH 4
40T 3 BHMHE IR R A B A T R4k, X FP IR AL AN
LSBT 1h B ] A HERE , ZoRBABNEL , BRARA
g e iy B B AR 4 A 8 (X T 98 A BT R B F
R B AR B IR S AR U E B LV & 29
B TR, B E R, R R R
B/, X5 Kiesbu 45 LM K TIREA2 09 5041
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HEMPIMBEERER B W, RIHTERE
A, B P (14 d 22 ) AAYLIRZE IR 58 T Y
0 M 2 2 i BRAR7E 600 pm LA BB 3 IHAHT /G
SAON R MU AR XTI E AR AR I B E S
B, NI IR IR AR R E TR
PTPETBE, H—RAE R 3 I OR B 40 4k 52
REHYIRERM, (18 LR AR IURH IR K
BT DB IR (R B, B9 308 B9 2 3T
BRABMERIE LY S'EKET) 5 —RAE
7 S S B 2 R 4R B A G BRIR, (15
PURAN RS A R RN ERERE TR
Mo BRI E 2, PUR L 50 S P9 0 DR - 20 g A
HZ=4ER1L TR BB R — Ak IR 2 B R IR
R, DT R o % 0 5L P9 4 R A R A RE
PR R A R B TR B R SEB AR

g5 bk N S ¥k SRR, YURIRES T
NV SERR IR A TR 31 T — R R T IR
DL X —AMELE T BB LA BB BT R,
HrafFEmtEn g qRERNNRAE, Y
on %k B SO0 B B R AR R SN K, FOR
SRR 3 I AE OB 40 M & A 22 48R 4k, RIUF
U B AR A Y D4 i O S B AR AR S 185 R T TR
K.
3.2 HEFRENRRER

TRIBIME LS (SR, E BRI T
TSRS LI T— VAR St &, HINE &
BHEEFEWEHMEER . MARRRKZ
WMEERPHTED, X T AR FEAS — N EFHH
BT Y68 O W MEA T 5 , BRI LI BT s AL
HEREEFHBR, HPBEERNAEERE
By, YRS B0 Sy AT 4R 82 5 B TP AU IR
THY 3 IR G 3 50 40 M B RO, O SR A
RERBREWBHE TERSRBRNNRA, WL
I, BEE R Y ERAGIESE , YURA B IR SR R &
5 , B BT TT I6 I ] SR DHERR , 7 BN B 4
S, BT IR EOT T A Tal e WA o 2
—BERWHIE. RHEREENER, 52H
KRR R S A B B R R, )1 U vE i R
— ML EFRMEILH R T R TRk A
%0, E, R BiZa A RERFBRAT
BLA PRI OL T , FRAE 4 Z= B 75 OB L 45 B
HEIEATEN REBER,
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Effects of starvation on ovarian development in female
Odontobutis potamophila during over-wintering period

ZHAO Xiao-qin'”®, CHEN Li-giao' , GU Zhi-min®, LI Er-chao', YAO Qian'
(1. School of Life Science, East China Normal University, Shanghai 200062, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
3. Institute of Freshwater Fisheries, Zhejiang Province, Huzhou 313001, China)

Abstract; A one-month starvation experiment was conducted to investigate its influence on the female
Odoniobutis potamophila during over-wintering period. The control group was fed with satisfaction of living
Cardina sinensis. By the end of the experiment, a significant decrease in the body weight ( P <0.05) and an
extremely significant decrease in the hepatopancrea somatic index (P <0.01) were observed respectively in
the starving group. The percentage of the middle phase 3 oocytes and the late phase 3 oocytes which had
potential to become maturation eggs soon had reduced sharply in ovaries of the starving group. And their
ovaries had also developed more slowly than those phase IV ovaries of control group, just reaching middle
phase IlI. All those results showed the negative effects of starvation on gonadic development of female O.
potamophila over-wintering. On the other hand, there was no significant difference (P >0.05) found in the
gonadosomatic index of the starving group within 28 d. The variations of the ovary lipovitellin
concentration, the VI'G gene expression in livers and the serum vitellogenin concentration of the starving
group entirely showed high-low-high trend, and in 28 d the values of the ovary lipovitellin concentration and
the VTG gene expression reached (14.31 +1.11) pg/mg and 2 081. 08 + 124. 86 respectively in the
starving group , showing no significant difference (P >0.05) compared to the full-fed control. Resorbing
and reusing evidences of the degraded yolk granules were observed in the starving fish’ s ovaries. Those
results suggested that there was a compensatory mechanism existing in the starving female O. potamophila,
just like in some seawater fishes, to ensure reproductive success by consuming its energy deposition, and
that the compensatory mechanism was characterized in several ways.

Key words ; Odontobutis potamophila; starvation; ovarian development; over-wintering period



