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Effects of Glucose and Vitamin C on Activities of ACC, FAS
and CPT I during Yolk-sac Larva Development of
Carassius auratus gibelio
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Abstract: The experiment was conducted to study the effects of glucose and vitamin C on activities of acetyl-
CoA carboxylase (ACC), fatty acid synthase (FAS) and carnitine palmitoyltransferases [ ( CPT [ ) during
yolk-sac larvae development of Carassius auratus gibelio. Different concentrations of glucose and vitamin C were
added to hatching water, respectively, until the yolk sac disappeared completely. The concentrations of glucose
were 5 g/L., 10 g/L,15 g/L, and 20 g/L, and the concentrations of vitamin C were 20 mg/L, 25 mg/L,
30 mg/L and 35 mg/L, respectively. The incubation time, hatching rate and survival rate of larvae were
recorded during the process of experiment, and the activities of acetyl-CoA carboxylase, fatty acid synthase and
carnitine palmitoyltransferases at endogenous nutrition stage, mix nutrition stage and exogenous nutrition stage of

C. a. gibelio were analyzed by the method of enzymology, and data were analysed by one way ANOVA. The
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results showed that the activities of acetyl-CoA carboxylase and fatty acid synthase increased, while the acitvity
of carnitine palmitoyltransferases showed “down-up” trend during yolk-sac larva development of C. a. gibelio in
the control group and vitamin C group. While the activities of acetyl-CoA carboxylase, fatty acid synthase and
carnitine palmitoyltransferases were all increased, and the activities of these three enzymes were significantly
higher in the glucose group than those in the control group (P <0.05). The activity of acetyl-CoA carboxylase
was significantly higher in experimental group than that in control group in endogenous nutrition stage, the
activity of fatty acid synthase was significantly higher in mixed nutrition stage and exogenous nutrition stage, and
the activity of carnitine palmitoyltransferases was significantly higher in endogenous nutrition stage and
exogenous nutrition stage (P <0.05) (Fig. 1 —=3). The research showed that appropriate glucose concentration
(15 g/L) and vitamin C concentration (30 mg/L) could promote the synthesis and secretion of fatty acid
synthase, acetyl-CoA carboxylase and carnitine palmitoyltransferases during yolk-sac larvae development of C.
a. gibelio, which maintained the dynamic balance of lipid metabolism in the body of yolk-sac larvae.
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carboxylase; Carnitine palmitoyltransferases [

T R R & & B BOmAT fa ki R, H
A KR E Bl B IRk HIRE YT, s B
KEZRGOIh EE W E R BT, AR R F
1 8 T T e S 1Y 3 Bk IR R A i 5 1 2
PEW) i ( Keembiyehetty et al. 1998) , B ¥ £ 4+
ik o 0 2 L R R IR A
VB FRA I G, R BT 2 W VA AR, R B
B AT M0 B B B AR 2 RE Ok R
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30 mg/LYgE A & C 4L HURE
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5g/L.10g/L 15 g/L 120 ¢/L, 44 % C Wk
20 mg/L.25 mg/L .30 mg/L #1 35 mg/L, ¥
2N O 20 B S A AN [ VA T 4 O Y A
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x50 cm x 55 em, KRN (fF ) 1 F 1%
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P/ IR TRR 3 R i TN e € R L O
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L) T M ¥R bk o P i IBC 4 328 43 17 35
G, BEAR AT E WG A (B, EARE T
B S R & U B AT .

1.4 MBS SSRGS HFME « bRifE 2
(Mean +SD) (n =6) %7, SRH SPSS 13.0 %
T AT R R T 25530, 1 LSD 2 [
SRR R SR A, MR gEA R C A
[ — & BB FAS ACC 1 CPT 1 1&KPEM 2 5
WEM, X P<0.05 FhES B,
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2.1.1 ORI A g A R C BRI
A BRI [R] R AL RS A R R A A
B A 3 COXh 2 22 A L B B ) L O fk R
RN AN A NUE SO = ko)
B C Ok BERYIG I, A7 f0 BB (] 4 52 ¢ R AR -
= AR B, AL RS R R T -
BeAR” s s fb % 78 15 o/ 1Y 4 4 W8 I3 T
Hh, A7t BE R AT 6.6 h HBE, WEAL R AN AL K
3 ) K HE A 12. 4% A1 13.7% , 7E 30 mg/L
AR CIWh, fFapedenr 4.5 h g,
o AR B S R 4 i) ol X R 4L 15.6%
17.7% .

®1 HER AL CYHEMRE WUERMBFRNZW(n=3)

Table 1 Effects of glucose, vitamin C on the hatching time, hatching ratio and survival rate (n =3)

bog: il HEIREAL (/L) Y2 C 4l(mg/L)
Control Glucose group Vitamin C group
group 5 10 15 20 20 25 30 35
th ] \E
M%Bm(,h) 58.1+05 56.1+03" 549+06° 51.5+02° 53.8+0.7¢ 55.8+02°  54.1+03° 53.6+04°  55.6+04°
Hatching time
EAK, R (Y
Wh%“’) . 70.8+04° 71.0+0.5° 742+08° 832+04° 76.5+04° 75.1+0.4° 81.7+0.1¢ 86.4 +0.6° 78.3+0.8°
Hatching ratio
G YT 32 (0,
PRI (%) 734+£0.6° 77.1£02° 83.3+04° 87.1£03° 79.4%0.1° 764+0.7°  80.5+0.6° 91.1+04° 82.7 + 0.6

Survival rate

[f] — 17 BUE bR AR F i R 22 3 B 3 (P <0.05) , Different letters in the row mean significant difference (P <0.05).
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2.1.2 GEEAEANE Y R C W o iR i TR, XA F A A M 4E A & C 41 ACC

AT B ) 0 Ak R AT R R A A
W AR C X e AR S BN [ 9 Ak 3RO
0 G R SE M W3 2, FF 15 g/ L 1R A5
VW, AT AR ET 6.3 h B, Ak R A
T2y W R B2 12.5% 1 14.3% , 7
30 mg/LIYAEZ C W, fAfgdenid. 4 h iy
FEE 907 Ak 32 T 23 0 il v s X R A 16. 2% Fil
17.8% .
2.2 HEBEHEEECERETNEEFEX
B ACCEMSTH MM . gER CRRIE
32 AR 0 O B 410 & P ACC TS AR 1k

AN R BB EEF LT (P <
0.05), HH## 4 f4EE R C 4l ACC [
Yre PR . INTRE SR IR A E SR
KB RAMNEE SR, AA A W S T R
(P<0.05), MidiEZE CHNAENFEE R E
FHim XA (P <0.05), 7EiR & 9% W A4k
5 I T T B v T X HR A

2.3 HEMULEEZCERATHERFAEX
B FAS EMTH WA AR CRIET
2 AR B B ATk B FAS TR R AR AL DL
B2, HizpEdl LA & C 4l FAS s ¥ M

x2 EEHEFRBE.GERCHUERNE. WURMAFERNHFIE(n=3)
Table 2 Effects of glucose, vitamin C on the hatching time, hatching ratio and survival rate (n =3)
pagiceiil HIEHE(15 g/L) Y425 C 41(30 mg/L)
Control group Glucose group Vitamin C group
Hi S [H] Hatching time (h) 57.6+0.2° 51.3+0.1° 532+0.1°
Y4k % Hatching ratio (%) 69.2+0.1° 81.7+0.3" 85.9+0.3°
BIEEE Survival rate (%) 72.0 +0.4° 86.3+0.2° 89.8 0.5

[i] — 47 BUE bR AR 7B 8 22 R B 2 (P <0.05) , Different letters in the row mean significant difference (P <0.05).
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Fig. 1 Variation in specific activity of acetyl-CoA carboxylase during yolk-sac larva
development of Carassius auratus gibelio
[ — B R AR EAR A AR R/NE SRk R R 4 ) 22 53 3 (P <0.05) .

Different small letter superscripts mean significant in same period of difference groups (P <0.05).
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Fig. 2 Variation in specific activity of fatty acid synthase during yolk-sac larva

development of Carassius auratus gibelio
[ — B9 B A B AR ARG SRk R 4 ) 22 5 i3 (P <0.05) .

Different small letter superscripts mean significant in same period of difference groups (P <0.05).

FXFREL, FLXF RE 2 o 4 0 4l e AR &R C 4l
FASIIE BN R E T HEFE LF (P <
0.05), MNNEEFRBMERASERMHLATE
HMRE SR, AR B m TR YL (P <
0.05), M4EAER C HAEIREGEFBMINEE
FIEFEE T A (P<0.05),
24 HEH UBEZCEOATREREFARX
B CPT I FEMTH MHM AR CRI
WL AR B Y B AT R B h CPT T i AR fk
IR 3, &ML CPT T 3% 7 2 & T % 1
4, HA#ZH4 CPT I iGN R EFh Y
BE LA, M BHMAESER CHE TR
T, 25 BE(P<0.05), fENE
BRI GRA B SRR ANEE R, A A R A
CPT I ¥y0] & 5 F %t B 40 (P <0.05), ifi 4 4=
FCAENIEE MMM E B E ST
XFHEZH (P <0.05)

30 ®

3.1 ERREIPEEFEKXEF ACC.FAS
MCPTI EMMTHTFR RS aRD0FH
HEFRYE, Wi EEAREE ORI, Al h
B 5T HUAR 7 R 2 5 X IR IG A B R (A% A
AR, UHXFHEfTE, KA S
B2 52 W A1 £ i A 7% 2R ( Keembiyehetty et al.
1998, Sargent et al. 2002), T ACC,FAS #0
CPT I 55 5t i AR5 2 I AR G, H M R AR
Wiy 5 i BT A 6 5 el o 22 BRI R v A £
KE T ACC FI FAS 3G ¥k BTk @ e, L H
ACC 1E NI E SR WU FR T8 m p s o, xml
AE-S A7 (R A 25 2 B iUk, BEFE KA XK.
frfa it ARG E R WIF 08, B Funfr
MR e EMHARESEEARTEE, &
BRE ) MIE AL RE ) BB B8, AT b T LR AR
A, ACC Fl FAS IGPE4k 2L A R T & Wi ig
i, fFfakE 2% 5 HIRIG, 1758 i A5k
g % B Be, R R Ak BB 0 A BT
5 , ACCHIFASE Mk 2 fe i , Xl RE 5 AMRE
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Fig.3 Variation in specific activity of camitine palmitoyltransferases I during yolk-sac larva

development of Carassius auratus gibelio
[ — B I R AR B AR AR R/NE SRk R R 4 ) 22 5 .35 (P <0.05) .

Different small letter superscripts mean significant in same period of difference groups (P <0.05).

FIEAR K, RELEEERFEW, CPT T 15
AN LB BEPRECTR- LA Wi
B, MNNIEERMET ZRAGESRM CPT I G
PERTREGEH, ATaeEm T B E mirakt 1
PUCR 25, 1R BT 9 A AR b T B ARk
CPT T {4 1y B AIS v sk b 43 it g o, A7 #0 J
WA R SR R =, DAYE AT O R AR
W R, HEFARGERBNFARC IO &
&, Hi TREGER D, fFa HARH A S
REY) BT 4 Hh e i AR R A= f , KRR Bt — b
M D, PR R IR A E SR CPT 136 14 % )
A%, BEfFf AT, 7 o g Wy,
FHMEE W CPT I GRS M, XTHeS
fFR NIRRT REEFRY T, h CPT I 24t
I HOR AT R A G

3. HEBMERRANERFTEALEF
ACC.FAS #1 CPT I iFMMF MM  7EAS G A
R, CWEAEE A 2 BE TR A Y B R
B, FEAER At OB A E2Ok A #H

2 HE I AR AR (AR B 2005) . ACC 2 fk
JIg W TR 6 A 5 — A0 RO B R, REHS &
WA EE A AL AE BN B IE A B A, XRS5
A AR R B 2 OC H 9 4 ] (Tong 2005)
1 S Wy A T AR BT i 22 14 i 17 1R K 22 2k A I I Tz
MO K B, Bl FAS figfk S T BE A T8 —
MR BTG S B A A1 NADPH & B ig 10 (H ol =
Fid ), AT 7E 3 9 4 i D0 R b & 15 AR
(Smith et al. 2003) ., £ % 9k fi ( Oreochromis
niloticus ) () A PR S 062 4 38 0 2> At R 3 0
AR AR R e, DATTES 58 1 A8 BT Y B Al
YEH (Shimeno et al. 1993), 7 %= & fa 4 fa
(Cui et al. 2010 ) §a] A} 78 0 36 “FL 7K ~F- 19 45 25
WX 7] 2 -6 - Wl 19 0 St 0% M A AR T, X
= H 8 (Hung et al. 1989) BBFFE45 B 2R,
T EL KT 11 R 7 B AL B A v A 7 A -6 - R I
T RS SRR I 1 0 1 L B, [R) AR ) F
FEASRAENULEY (Hung et al. 1994) 95
RIS . X S iR 9 FAS FIACC TG P15
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A VEA (Girard et al. 1994) , 7 526 45 H
R, e 2 AR WA N B AT R F R
R A WAL A AT B FAS R ACC 1 35 1
B TN B, HaT R 5P Dy A 5 A E A
- fa A N S i I R 1) AR AL T R &
WEAl G A, % FAS Al ACC (43 W6, fff FAS
A ACC & PEThwm, DT I35 e H il =g, A
AR AR A DTRRBR AL T B

CPT I REMEL G M CoA A= AR 15t 1A 25 B,
AT AS L ik 2k R IR EAT B-41k, PR #
N R LR G 5 R B4R A i e v A O B il
Z—(Morash et al. 2008) , 42 3 51 H
PRy, AU EEAR DR HE RE, i CPT T %
PERE N (AR SR 2005 ) o AR 2 50 o i 2 4 Ad 3
A OP AT R E RIR A E IR S AMNEE TR
i, CPT I G R IgAR &, BEUIXE T th 5 9 1
1, JiR TR UN B AT 1 B B B e 32
REREOR IR, X W T HA IR K 2R WA R F
32 7 ( Gunasekera et al. 1999, Cejasa et al.
2004 ) ; [l HYBES A4 AL TULVERRES , W
T B i T AR BT DA 4 FE A A 1) 7
B Uy — 77 I AT RE HY T A R A A A B
Ji Ba AR, PR KR Y CPT T4 Ak 70 i
X Z ARG RR , DR A2 #E 47 fa CPT T /943
W, FEAEE PR WIRIET CPT 1 T,
22 W38 B /K V- 1 4 2 W T e 9 R U5 A G
FR 3 1 o A 5 BIL A N Tl B 438 1) 3 25 A
3.3 #AEZCHERRHAMNERFELTHR
ACC.FAS#1 CPT I FMEM & 44K C
VE Ry —Fh T AR, 2V 2 i 1Y) 4l il 20l 5 110
WS, =S A K AR R 4E £ OE R A
PLEE FT 5 W8 FR 3R, A VAT Ho e g s ol
UV o Hn A KA rfmT £k 0 7 B /K
AR S A 3 R A B A, R R A R
AR 4EE R C 2R R, B — 13tk
MR (Li et al. 1985) , & 3h ¥ A4 K AALHH
BRI, AR, 488 R C RBTE R
BRI R BT E AL DI RE, — I 4EAE R C AR
P B 4E R4 A K E F BB R
IR, BEWTRE 7 00 S A B, okt B 4 i 58 1 52 SR

L1155 (Sato et al. 1990, Odeh et al. 1995)
Dy —J7 I, R RLERM R AR C a4t
FI AL T, (I B A IO T IR 2 78 Ay o D A 4
) 037 NI S TR S WO R LR o S /=1 e =
Yy 157 Ak W ( superoxide dismutase, SOD) By 1%
(Luo et al. 2003), ®][H 1k & 4k 7 % TR DNA,
PP i B A A2 o SR A 5 s RIS, 44 C
I AT O AR I I R ST I, AT A =
T K, B 1L 45 ( Cyprinus carpio) g it i %1k
(Hwnag et al. 2002) ,

TR NG 4R R C TR R
JFIAR BT Y R PEAE B, A i e B AR, [ i 4
AR C T HE 2 5 ) S R ) B2 4 E R
AR (Ortuno 1999, i WI 45 2003 ) . 1A i
e MEAZMAMIRNRNT, EESY
BUIA i RE AR5, J2 IR D Rk A\ SR AR 2R 4T B-
AL EAA , ARG T A nURE B A O BE . Y
gerE R C oz, WG A, LLBUIE 7 HY
B-%E ALy /> (Feller et al. 1988, Miyaskai et al.
1995) , X} EiAf ( Ctenopharyngodon idellus ) W) HF
FEARWY, ARk S i e PR B AT 9 AR BT AR
Bl 35 1, AR ML B 5 A3 10 3l 2 5 (I
IR A5 2009 ) 5 3d B K- 1 P B RE [R] I 1 5 rh A
¥ ((Pelodiscus sinensis ) i J5t 1) & B A1 73 figg A 38
(5 B %5 2002) , AELEEIRER, gER
C 41 ACCFAS F1 CPT I ¥t ¥ T Xf B 41,
Hu e H h A % C g R h 2T
PUEALTIRE, [R5 2 5 1A B8R 5 80T (7] 42
Pk 1 e B AR, (H B AR 5RO AT 15 E — 20 B
5C o H ] I I T S R 2 R B R
AR AT, DU R 8 77 4% 1 A0 08 (SO
82007) , 4EA R C HE AT A ] BRI Y
ACC.FAS #l CPT I iy 7y, FEAEER C 5
W WL AT Ay 3 I B A I T T
. RS H K 4EE R C X 22 gL op v
Pk F o B R o i B B A e
EH .

2 % X W
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First Report of Oviposition of Gloydius monticola ( Werner, 1922)

% 1L 18 ( Gloydius monticola) Ji W ( Viperidae ) 15§ %} ( Crotalinae ) YN UG & , B e F0 o B AT C HAL 16 T
= PG AL AR Y B R A VL (B KRS 2008) , A dE B R, BPAN R R D . 2014 4E 6 ), < IRAT N A
L1 4 SEVE 2 (BRI 7 I S S I AE YRR L I A 2 R AR A Ay SUOR T L AR SO LR
B g B 2, ANTE T I Y S A e R

EFHT 2012487 H20 B 16:30 W AA, A
SIS/ = = Y| M O (N AR = S N S 11 R
(27°36'12"N, 99°51'12"E, i#j4k 3 826 m) % M i1 i 3k
L4 T i, 2K 432 mm, B K 44 mm K &
38.23 g, 7 H 25 Hal Il 3 (L2 Br S g =, 7E M N A
Fo WEIEIKTRAN I B AR, 2 WA B EE K, A X
BEPRFETE 85% A4, S s IR R I AE 28C 245
T W 3G K B ik ( Fejervarya multistriar ) F R BE U
( Sphenomorphus indicus) o & W # /K, W% EFHAF 0L .
e = T2 BTAR B . 2012 4E 8 H 28 H 13:30 I A2 47
WML, g AR T, W H 830 M AME =T, 6
F, Hi 5 Z0BK, B8, | FIEEB K (B,
WE b = F IR B AAT R, IR R T R I IR ORI R 4 ; i A e (
UL iR Bl e o ) AR e T iR (1,67 £0.11) g, 3k H1 =M1 BRTFE
K (126.23 +4.82) mm, 44 (143.03 +5.36) mm,

Fig.1 The female and an one day old newborn
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