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Abstract: The 60 juvenile soft-shelled turtles ( Pelodiscus sinensis ) obtained from a commercial farm were acclimated
in laboratory for three weeks. The five groups juvenile turtles [one control group (C) and four experimented groups ( I ,
I, M and V)] were fed with V, and Vg supplementation at the dosages of 0 and 0, 250 and 50, 2 500 and 50, 250
and 250, 2 500 and 250 mg/kg diets, respectively. There were two replicates per group. After feeding 4 weeks, half
turtles per group were treat with acid-stress for 24 h. The blood in turtles were collected, and the percentage phagocytic
rate of blood cell was analyzed by counting under microscope; serum bacteriolytic activity, bactericidal activity, levels of
complement C3 and C4 were analyzed by transmission colorimetric method. The results showed: (Dthe phagocytic rates of
blood cell in stressed C significantly lowered compared with non-stressed C, while there were no significant changes in the
other four groups of I — IV between stressed and non-stressed turtles; serum bacteriolytic activity and the level of com-
plement C3 in the stressed C and I significantly declined, while there were no significant changes in I — IV compared
with non-stress groups. Serum bactericidal activity in all stressed groups lowered (the three groups of C, 1 and M
tremendously significantly lowered, and [ and IV significantly lowered). The levels of complement C4 in the stressed
three groups of C, I and [l were significantly declined, while the other stressed two groups of Il and IV had no signifi-
cant change compared with non-stressed ones. @Among of the acid stressed juvenile turtles, the phagocytic rate of blood
cell, serum bacteriolytic activity, bactericidal activity and level of complement C3 in I — IV were significantly higher
than that in C, and IV was significantly higher than the other four groups. The bactericidal activity in [I was higher than
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both I and M. The level of complement C4 in C was significantly lower than those in I - IV, while there was no sig-
nificant difference among the four groups of I — V. The combination of V. and Vg had interaction effects on the phago-
cytic rate of blood cell, serum bacteriolytic activity, bactericidal activity and the level of complement C3 after acid stress,
while no interaction effect of the two vitamins on complement C4 was observed. The results suggested that the combination
of V. and Vg significantly improved anti-acid stress ability in soft-shelled turtles, and alleviated or partly alleviate the ad-

verse effects caused due 1o acid stress.
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grus) ERFHERRE (Rotllant et al, 1997). Hit,
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B 2000 mg/kg ZEAEE C (V) HIBMAEAMERZ
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(Dunier et al, 1995), #EoHZEMEE (Pardue et
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X (Cadenas et al, 1997),
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W, FEAHRHR I Ve BT A B MRS B A
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1.1 KEHHRY4L

LB L% ( Pelodiscus sinensis ) %1% W F
AR BEXZER 7MY, LRGHFTIRE
BIEEL M. FFE ML EAER Zhou et al (2003)
FERFAH TSR3, FHREN EREFERMGE

HI R
1.2 X¥i&it

P 60 RIEERM P ELESE (KEHREN
103.4~214¢), HHEESTRS A, B84 12 R
BT, FHET 60 cm x 30 em x 40 em BT
BT, TSN AL X S, RA S
BASEN, S AR T V. M Ve MBI
BARFS, HEFRR SR AR, #E
V. M Ve PIMERKIER: £V, 1V B0
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Mg, Hit, TRAMLEE . T, 0. VaER
BLOV R VER B MEKK IOM0.250F50.
2500 A1 50, 250 1250, 2500 #1250 mg/kg. LH
HAIR R AR AE - 20 CHIVKAES, B XME AR 4h
MIKFRPIER I o oM St 38 S o -5 94k 3 el 4
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% Wang (1997) BYJ7 ¥:00 52 ML 40 fE 55 WA o
RS T B B0 2% SR AR, AR
PR TIXEZE pH 3~ 4, 30 C/KKIE 2h, RIGH
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min, ZERME T WE I T4 100 41 40,

T ARER AR, TR LaRE
g ;



http://www.cqvip.com

| oo httg://www.gvig.coml

134 RBH%: 4% CHE RS P EENEHREMENNER 39

s g - TEBEGHOMANR o0,

1.4 hEBEEFHHAZE

DAV BEGSIR Y ( Micrococcus lysoleikticus ) #RT
BAKEY, %M Hultmark et al (1980) FI Wang et
al (1994) M5 ¥E#AT. ¥IEYA 0.1 mol/L, pH
6.4 MBS LR R EC L — B VR LB (ODsyo
~0.3)o BUZEW 3 mL 5 50 pL 5000 5 T8 +
RA, W2 HAKBRTAE 570 nm &b #) 6% JE H
(Ag); RIEWHET 37 C/KBRE 30 min, UL
AL ENE KBS 10 min KRR, WEHARSE
1E 570 nm R EFIEE (A). RIS UL TR
HE:

Ul= (Ag-A) /A

1.5 mMFEREFHHNZE
DABIZ 9K ( Vibro parahaemolyticus ) A JE
Yy, KA Wang & Li (1996) M EME. HIKY

0.1 mol/L, pH 6.4 B H £ il BL R — &
WEE@%%% (OD57():0.35~0.5)0

BZAW 3 mL 5 50 pL £ 8 i 3 Tk iRk
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(A)o REWBENIETRITE:

U= [ (Ag-A) /A]2
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$ 88 Zhou at al (2003) iR M7 BT RE
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Ve BGRB8 M e R 8 {2 3 1E
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0.05): ZMNHAEM [ ~ VAREES TS,
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HREMM BT L, X 4L 4
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BERHMER (Flxs=4.8, P<0.05): 4% [
~NHARXHEGEHEESTMEA, TA48TIHI
H, VAR THM44H (B 1C),
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~NVHBEATHEVEY, BXEELL (B 1D
1E),

R v, M Ve SR EKAME C3 A B
ERHER (F1,7,=4.93, P<0.05);: BN
s, | ~NAMECIREES THEYA, N
HWRBERTHM 44 (B 1D), e ERmv,
Ve RN A MK C4 AR ERHER (Fiy
=2.47, P >0.05): ZRRN AL B A XF B 40 bk
CARBEMTRII ~ N4H, MR ~ NVAE
TR EER (B 1E),

3 3 i
31 V.MV SRAMNERERVVESHRUEAS
N REEX

BV, # Vg & XTSRS G 1
RS RARME, V. M Ve &R RERY 0
REGC UL 40 M B A R 16 B 17 % 801E A
(Zhang et al, 1996), T B X35 40 B0 75 B4
A hFEAE#AEH (Mulero et al, 1998), Vg 65
TU/kgARIFIV, 1 mg/kgZK B30 5% A FH 2 BB 0E 3 #4
DA T BXOMEAM AT, PR —E 8 H%
REWAE, BEFZHEEHE WSO REEER
(Puthpongsiriporn et al, 2001), {ERI&K V. (200
mg /kgbw) Vg (200 mg/kg bw) P MRS
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Fig.1 Effects of the combination of vitamin C and E on non-specific immune functionin acid-stressed juvenile

soft-shelled turtles (X + SD)

A: MEZRRRFEWEZE (Phagocytic rate of blood cell); B: M #{H /1 (Serum bacteroilytic activity); C: MIERENE /1 (Serum bacterici-
dal activity); D: MiiE+MA C3 & & (Content of serum complement C3); E: Mii&#MAk C4 58 (Content of serum complement C4),
Control: YA, #HEMPRFMV MVe; [-N: BT, 0, MANE, ARKREM V. 5 Ve K 250 #0150, 2500 50, 250 7

250. 2500 F1 250 mg/kg,

).

B EARFHRFZRUREHRERRE (Duncan ZEIWE, P<0.05); PERTFE—FRAMNBAMREMEHILE (&

Control: Control group fed with V. and Vg supplementation at the dosage of 0 and 0 mg/kg diet; I —IV: treated I, I, I and IV group fed
with V. and Vg supplementation at the dosage of 250 and 50, 2500 and 50, 250 and 250, 2 500 and 250 mg/kg diets, respectively.

The values with different superscript letter are significant different among different dose groups treated with acid-stress ( Duncan’s multiple range
test, P <0.05); P values are the comparative results per dose groups between non-acid stress and acid stress (¢ test).

(V100 + V100 mg/kg-bw) 1 FIREH B K 4k
FYRGIEN KRB HARARCEKRE, HEE
RA_EZRAXEAER; fid. SREH V.
(400. 800 mg/kg-bw) FI Vg (400. 800 mg/kg*
bw) BIHERIE S (V,200 + V5200, V.400 + Vg400
mg/kg-bw) X HEE MW (Antunes & Takahashi,
1998), V, I Vg B & A, EBREGE T B8 ot
FALDIER; BRAEV. Ve 6/, RAme

MEEH V. BHUR R EAIERA K (Feng et al,
1993). F 15 mg/kg B Vi 43515 33. 660 F 13 200
mg /kgBIV,, 660 mg/kgBIV 4> H1 515,150
1500 mg/kg B Ve IBAEM, XFIER A IE % KR
FFRE DNA KA R E M (Cadenas et al,
1997), WAV REHA, V. Al Vi FHEFHE
v, f ve 5, BEBETSEFH (AT
71) BMEFE LSRN TR, A=



http://www.cqvip.com

| oo httg://www.gvig.coml

13 FRHS: BAF CH E RAFMRIT o4 4 M PUR S AR ) R R0 a1

HEREHEMRER, PRAXELRERESR, [
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AREA — BRI REE, oS sU R ER R
PUR BB MR, ARANEREE—MEER R
ZMF TR AP G TR V. T Ve B
BHOTREARR,. BRREMERYEEERE (A
RAEAMATE . B3R S 4 B A B AR EAE )
aREEE (s DNA SRR Y . REEUS. A
MARR RN, ME) WM BERSE, ME%
REBE XA REEIA R B IRRE . YU
TGRS T X B 37 9 5 B9 W ORI ) R 38R AR
AT ERS R, MERSW . D EB R
AL R NS (R A RS I & I
B WRAERE, FRNWaEMBTRAERK
WEFH B (Mainous & Deitch, 1994; Keusch &
Farthing, 1986), LA i iX S5k ERA & i F 90
IR 4 A
3.2 V. # Vg RAKTEENIE

Ve M Ve IRG1WR X BRI B 5 | A Y e s B
WET A HERPEM, HERTREE: OV,
MEMER, MH T HREN=E, BEED T
PUATER BOR S TR Ve B9THFE, HLIARTE B 8R4
TREERBAGRE, WV, vy MM - HBE
TR RERER S 58K P 02 7= (Nunes et al,
1997) . AMMEFREFSEAS S V. BARRI S H
BAE% (HuangFu & Xu, 1992), AZLZRRAN )
DU ML AR EL REW/ D1 EAL R BORTS T g b 1y
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