5 14 %55 2 B L w kKT REFEHR Vol.14, No.2
2005 4 6 A JOURNAL OF SHANGHAI FISHERIES UNIVERSITY June, 2005

NEHS: 1004 - 7271(2005)02 — 0097 — 06

R o R 0 ) B A A 4
KR4S R SR T BB B0

y

=t=3 e
175 BKEA

(AP RER IR AR R R S R AAE N E AT ERE, Bl 200000)

OB AR BIEN 0.5 x 107 SRR 0. 1% 44 .0.5 x 107 SBEEEA + 0. 1% B MRS, 5408
HRAEEE Al 00 d S5 o W RE SIS Y AR K AR TS A B H T Sk B (GSH-PX) 8 E AL 752 L (SOD) 7& 1 . T
WREAMEILER R RGN, B, 0.5 x 107 EEELAN + 0. 1% EA 4 R B & R i 4
BEMER (P <0.05),0.5 x 07 SBERIAIA 5 0. 1% B AN B ERYH T RA, BEXRARE(P>
0.05), FAMMBEBRILER(P>0.05), 0.5x 107 EEEEMHLA NK 40 7& 4 LA B i & + SOD B GSH-PX i
BITE Ay BT BT T 156.06% 44.7% 47.5%( P <0.05), 0.1%AEM4H.0.5 x 10~ EEELAN + 0. 1% 1
I FE P GSH-PX BERITE J1 3 B LA T 39.9% .32.9% ( P < 0.05), {HF4LA9 SOD BEi% 1 5 % R 25 40
LB ERER(P>0.05), 0.5x 107 BERHAMLA AT 0. 1% 6440 00 T Ik AR AR S5 (b R e v BBl 7, 11
ERMAEE(P>0.05), 0.1%/EHAEA NK AMIEHE LT RAR (HEEFAEE(P>0.05), 0.5x10°°
BETERE + 0. 1% FEA 41 RE I 1o rh A8 TN EL % (k28 2 NK #If 75 (P < 0.05) 6

KR PN BEREI  AEAD B B A BB B e AT SRS T ok 2 A M HE (L3R5 B AR ARG A M E 44
FERF R _
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Effects of dietary pollen and selenoyeast on growth,
non-specific immunity of Trionyx sinensis

WANG Ting-ting, CAI Wan-qi
( Key Laboratory of Aquatic Genetic Resources and Aquaculiural Ecosystem Certificated
by the Ministry of Agriculture , Shanghai Fisheries University , Shanghai 200090, China )

Abstract: Trionyx sinensis were fed with basal formulated diet supplemented with 0.5 x 107¢ selenoyeast, 0.1%
pollen and complex of 0.5 x 10~ ®selenoyeast + 0.1%pollen, respectively for 90 days. There were three replicates
in each of the four treatments. Growth, T lymphocytes proliferation, activities of GSH-PX, SOD and NK cells were
measured . Compared with the control group, daily weight gain of complex of 0.5 x 107° selenoyeast + 0.1%
pollen group was significantly higher than that of control group ( P <0.05).The daily weight gain of 0.5 x 107°
selenoyeast group and 0. 1% pollen group was higher than that of control group, but the difference was not significant
(P >0.05). There was no significant difference on survival rate among four groups( P >0.05) . Activities of SOD,
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GSH - PX and NK cells of 0.5 x 1076 selenoyeast group were 44.7% , 47.5% and 156.06% higher than those of
control group respectively ( P < 0.05). Activities of GSH-PX of 0. 1% pollen group and complex of 0.5 x 10°°
selenoyeast + 0.1%pollen group were 39.9% , 32.9% higher than that of control group (P <0.05) . There was
no significant difference on activities of SOD among control group, 0.1% pollen group and complex of 0.5 x 10-°
selenoyeast + 0.1% pollen group( P > 0.05). T lymphocytes proliferation of both 0.5 x 10™° selenoyeast group
and 0.1%pollen group was higher than that of control group, but the difference was not significant( P > 0.05).
Activities of NK cells of 0. 1% pollen group was_higher than that of control group, but the difference was not
significant( P > 0.05). In general, complex of 0.5 x 10~® selenoyeast + 0.1% pollen group can significantly
improve the T lymphocytes proliferation and activities of NK cells in soft-shelled turtle ( P <0.05) .

Key words: Trionyx sinensis ; selenoyeast; pollen; SOD; GSH-PX: T lymphocytes proliferation; activity of NK; non-

specific immunity

TR R I S5 40 0 B 2 R 4R 5 R A8 I 40 7 I I T SOD WA BB IS 1Y) SRR AR IR R R TR
INE3E B SR REE RN FT LASE 38 o AR AR R AR SRR T BE . AR R O REYE AL TR A, S A A A
KIF 2 E IR YR K S A B R4, RIS 0R 2 R 3L sh W B0 S DO RE , IR R AR #E /K 7 sh i =
K2V BRI B ) S BE T RE IS R R DLARGE TR sh AL T B R TR 2 — , BR{R vt iF 4
KA 3R ARG AK T, B R FIAEFE SR R A0S TSN &, XK P S A K BRR R B IR S
B o ASCIEA BN TV (FEM BRI 28— R TBF90 ) 2l b, HE— B 90 104 + WX sh 4k
B K AERR R AR TR R R, LU AR R B RN AE Oy rp AR R R IR SR S5

1S

1.1 #k

RIG BN ER A ZHREFREVARAF, EBEEN 62.3+7.5 g WERERAEI 25 nd
FIZK VR H , B 200 B, 1E =R 50 AT 5 A EERRDE 3 3R — A, i3 A\ 2003 4F 6 H 22 H IR % 2003 4F 10
H 10 B R, 2057 90 do BEEAER B U BLARR 2y A W il &k A PR |, Mg i /K B 1, Al &0 1 000
pg/g, LR B WL R CESIRE R A BRAF . FMFERRAFRREER, BAER S LE 1,

®1 EMEARES

Tab.1 Main composition of basal diet %
o5 KAy HEH vihiEi kg IS i & BBk
=55 <10.0 =45.0 =3.0 <2.0 <17.0 <2.0 <4.6 =1.5

1.2 JiEE
1.2.1 Rt
YEELRH DR SR BIGS I 0. 1% 4647 .0.5 x 107 EEHHA . 0.5 x 10 SEEREA + 0. 1% LM 9 1R &4 (LU

T REFRIE A B RN GRS LI X IR R A e MUK A, lin g Fx B E & 3 4
BHE,

1.2.2 {@AFER

Fe FIB AT R 77 R F i iR v 20 A R R AN A B B R AR P IR A ORI TR, SRR AT
1:1 FE & e i g it v ok, N THERLBRR . R BRI G IR B & TREL & b, B Rm 8 0 A
EHH 2% ~ 4% , 8 H RPN, FRERE S RAEE ST, B/R 1 h FWERE, 575 RS 5
SRR KEEZE K. 7K DO KT 1.4 mg/L,NH; /NF 2.1 mg/L,pH 8.5~9.1,7KI& 17 ~36 C,
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1.2.3 £KWE
SR AR 90 d JE BB HLIMAE 30 REZ R E P EAERSEEITEFHEE AME

REIER,
1.2.4 mMEHE ,

M Te 20 XY BR 20 & R AL B 30 HEE , WSk B, EIRACE 1 h,3 000 v/min B0 15 min, BUMLTF,
- 20°CIRIFE o

1.2.5 BERAYEWE. SHHEKTE4MEEHME
KA EBAEY TR AR ENE . BRRES RS R S U6, 840 15 4
Bt o

N JIERNE - NEETOLE N~
SOD % /7 (NU/mL) = = rEm %KEEE +50% x %*ﬂ%ﬁ

13§ GSH-PX 7% 131
TS MER 0.1 mL MIEFE 28°C KR 5 min, FAFRAEERE SO NAEF , 8 R ALK 2 FP GSH-PX %R FE R
1 pmol/L A—AFgE S 8L,

GSH - PX 7& 41 = g%fg%%o%%@_g@ﬁ;gﬁﬁ X ARHERT R BE (20 pmol/L) x FEBEAEHE

1.2.6 THBEMmELENDRIGMEM(NK)FEMNE

HEIREN B EWL RN A Hank FRIRVE 2 K, ATEIR/MAETE 0.22 um 7 H M L EE
FERARE , (822 70 B8 R EA R 5 5 4B ML TR AR PN 10 mLL Hank R, 2 000 r/min 7K FE.0s 20 min, B
[B]JK B ZE A 10 mL Hank FG, 1 000 /min 7KF300 10 min, JEEERIUTIE 4 A BD A2 5 4038 , iN A S84
RPMI-1640 35523 , FA 554 RPMI-1640 B335 BT 40 B IR o 2 x 10° ind/L, %5 6

TR E ML ER (LTR) BL & B 48 3% 45 40 i (NK) 15 o 59 10 2 2 31 FPH 0 iR 8 e 4% 1 8 A CH-
TdR 75) H A SRR 40 B IS I 58 LA K-562 A S0Epa , B4 5 &

AL R AL TR I — XT RS AL TSR 3
Xt BRFLFL A R B I ME \
NK ZRJE (% ) = W}L}Lﬁiﬁiﬁﬁ%ﬁﬁuﬁéﬁggggﬂﬁW’”E « 100

1.2.7 HiEE
KRG IR SPSS 12.0 4bFE , 2= 57 B MR A ANOVA . LSD #:%: o

2
2.1 HEkKER
TEFEZE 90 d B, B 4H ks B BB ARy W IR <« eI 4 < BE R A < B R + 2EM 4, Hop
B + B E R TR EBA(P<0.05), WIERESAHARHFLTEERHEZR(E2),
F2 AR AhEEEAMBERKEE
Tab.2 Weight gain, survival rate of Trionyx sinensis during the 90th testing day
WIE(g) RE(g) BIER(g/d) RIEE(%)
payiisd 62.60+0.95 148.97 £2.24 0.959° 73.67¢
[eaBai] 61.00£2.60 151.53+3.33 1.006" 74.00*
Vi) 62.57+2.14 149.43+3.17 0.964% 73.67°
BEEER + B8 63.03+0.57 157.70 £ 4.91 1.052 73.50°

R NEFRARFRREREE(P<0.05)
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2.2 IMiEHEEALYIB LRSS T

4 4 1B E ALY B AL B (superoxide dismutase, SOD) & JIHRIKON 1RG4 = X R4 < FEAR4H < BELEAN
4, BRI SOD IE B E R THE 34H(P<0.05), EEXTHRLAR T 44.7% . YIR4H AEMEAMEAH
ZBTTEEMEEF(P>0.05),103% 3,
2.3 MiEPAMH RS )

UULH B4 B E A B AL P B (glutathione peroxidase, GSH-PX)VE SRR A XTRELH < VR A4 < LM
<PEERAR A, = MR I0 A A9 GSH-PX i 1 il b X BRAE S 7 32.9%.39.9% .47.5% , ZF B F (P <
0.05) JE=MAWAZ R LR ZEMZEZR (P >0.05), 113 3,
2.4 TELHAEELE

P LA + fERDZHEY T WA (L B E T B = T 64.09% , (B 52— B B 1 28 3% 78 4 W) %oF AR
HZ BT RERZR(P>0.05),U15 3,
2.5 NK ZHpEiETE

P R AP 25 AN BRI + TERD 204 NK AR 1 40 51| EL X BRAE T 156.06% .219.68% , 27 BE& (P <
0.05) LM LEXT B & B E Z BT B EHEER (P >0.05), 4013 3,

F3 {50 90 d h4% i iFh SOD.GSH-PX B 1 AR NK AR iE M T M B R EL R
Tab.3 T lymphocytes proliferation and activities of SOD, GSH-PX and NK cells in four groups
Trionyx sinensis during the 90th testing day

il #% GSH-PX . T i EL 4 NK 48

(U/0. 1) L SODINU/mL) BEALE () (%)
Xt BB 20 243.57 £ 15.67° 250.69 = 13.28" 7.49+1.18 10.06 + 1.53
25 359.36 + 15.33b 362.84 + 10.42" 8.50+1.21° 25.76 % 4.25"
b ik 340.87 +21.97" 269.32 +8.57* 8.41£2.27 14.05 + 1.04
AT + fEAp 2 323.65 = 32.88" 250.39 + 15.57" 12.29 +0.87 32.16+1.19

E.-RPPETFHARERZFEE(P<0.05)

3 e

3.1 oA R EEAR XY H AR AR K A 2 )

R E R ZMESRY R REER, M BB R A KR R E SR, RIS s E R AL S
IriERe ST, NIMEEHEAEKAEA . AR R BRI 0. 1% WIEm X P AEE A RERKEM, B5X
BAMKERAEE(P>0.05), EHHENESRETENREREZ—, FUELPI T RA, X
ERBINER 5 g/kg AL I TERE AL H (135 mg/ind) F A KM, A KR h 425 (62.35+7.5 ¢/
ind) WIMERE 1 g/kge MRERAHHRINESE RS EFATFIH—THR,

WESIALENMETE, AEGEMAMH £ K BRESBHH G EZEERY JH
FRR NG B RIS IR R X R A, FEIRTA R R B 1R S S 3R H IR I B & T B B SR X &
AR /TSR BAT) ARISZE SRR R RN 0.5 x 10~ OBy B EHAT & BR X e e e {4 AR R, (R A
ANEZE(P>0.05),

AR B IR A YA R B E R PR AR AR W P REEN AR ER — 2
3.2 BERERANTERY X AR B LTS GSH-PX {5 J1 B2 IH

Tl j2 GSH-PX BEHY B 240 ii#R /7, GSH-PX B RE ORI A W) BE A AR W) R o T 45 1 S 32 Ak 3 3, T EL
BEA SIS B &, M BA MR MBEIEA . A 055 & BUA A Bk = 2 3010 3h W 1 79 70 40 Bt BE A 41 A
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LS FEEER G MISFATAE CSH-PX KT BE FH UIAEFA R 2 FET 108 BTl H AR
SHREHYEEREEME L, A4 B4R GSH-PX BRiE L X FBAHIRE T 47.5% (P <
0.05) 3% 5 B W B Yo B 0 45 SRAR LY 7T GSH-PX BGAEWLIAK Gt i A2 vh R AR SL B B A9 VR , T2 0As
B RE 858 £ Tk AR ShTHLIR L E AL BE 1 R gk B

TR BRI TR IE W Sh B0 RS S AR S e Th D) T ELXT B R R B R BRI T s B
REFRVER, SRR PR ENESERBOGAERNER, T EAENSIYERTIRE, 51—
75 A o] b FE AR G L SN S B VA T AL MR B BT, Ho P W SR LA (AL IR S S Al i S s R 4 B
WERZ L RerG R B WA AT AL ; B b i B R 25 B A BT iR AR A 5 T LR A A 4 i g i
T EAAER , W BE R ALY (LPO) B 7= 4, T LPO 75 B X S e Shee A B QM BI/ER . B A7k
Tt 7K 7= 3 Se s T RE R B B R TR 18, AN IR IG 1 45 AR IR IRVR R R I AR A B R P A (S A0 A 2 L 1
GSH-PX BE J1 b XTEBE T 39.9% (P <0.05) , /a5 R 2L sh ¥ — 2, (e L se IR /K = shi i 2
eI,

3.3 PEELAAAER AT R AREE IYE SOD 1E 1

SOD & —FEZ B A LEE, FTERRMRA A B3, RIFARAZRE  F 4 eI A& RS gL,
S 88 568 5 O T L TS AT A LR B SR T BE B EERI/E AT, 24 SOD B s MR, A= P B B
Rt L, FEE IR, K T M, A5 AR 5 SOD TR N HLIAIES: St TR AT
SRPEO S BRI HUAIE R RS I . AR NS SRR A B W4 49 SOD BSE 1 Hu Xt AR
FIRET 44.7%( P <0.05),3X 5 5 A0 B £ xoh 80 fry &5 SR AR 00100 | 138 B I R0 TG R 404 38 o A2 110 B 3 K
1|z[6] .

HEFEENR, AR AN, M + 1EHIR S 4, Tt~ GSH-PX F§iE 11k & SOD B 1 1K
FREAMARANY, (BEREAREE(P>0.05), MM SR —EHA, X L8 EEE AT
DRIVERE 3 T — AR .

3.4 FERREANIEAD X H A T Pk S A M AL 2R A0 NK I 14 1 220

i B3 3R ST AL AR T I S THE 450 T bR 4R MR NK 20 BT Py 20 M i 3% A 4 L) (BT A B
WA 2 BFAEA, REES 1 TR E 4R L, HEEHE R T Ik 0 20 g ol A5 4 e st 22 24 DR 0 3 O 5 L B
[T 35 T E AR AR EIEE . AR RN, B WA R A P4 T kB4 ME LM NK
0 R T P L X RREE R , L B R AT R S PR R AR S NK LA M (P < 0.05) , B3 I BE R AR AR O TR
AW BE B IR S AR T W R L3 NK ISP (P <0.05) . NK 4RI 40 E A R4 5
PERIZRAGPE A S BB HUR T AR T /e AT L0 IFN-y SN E MM RIS, B8 F£E
) VC.VE DL R BRI E TR, MRS (R 5P ae B8RS T W E 40 /L3 NK 75, 7T
S A NS P RS &, WA 5 BA BRI EER, & GSH-PX 43R TE MK
it S, B kT S A BLRE S | Z IR B AL M R B i B AR RS S, W64 89 VE BEIE AR
Brat A AEE RN, AR AN ARG T R B L B AL W A A B, BEATRT AR P LS 28 B 3 B LR
15, BRI B A B

S T AN AT 358 T 94k 20 B Ak B 7 A0 NK 35 ik O L7 7 TR [R] B0 WL A5, et S 014 o TR X et
YA IL-2 A AE FF O, J) A BLAMIE S5 IL-2 Z R RB B R IEMC, 1 IL-2 FEZ AR EAERHE
HE TAE S RES R L2 2RI A AU E5E DNA, f AR T T 40 S M A S e RO B2
AR A R e A A BRI . TSRS R I, Al aE s LA T R E 40
M= A IL-2 fRE ST, T 1L-2 BEAA E3G5R T Ik E 40 B\ NK 40 B s Brbyd 4 B ) A3 AR VR R DA S T 06k 2L 248 i %ot
24 BU ST SN, F I PRI AR T b L A0 B L INKC 0 T KT e 0 B SR A5 VR R LA B T K L 2R BN 24
ZUJEE AR T I, B AT N T KO AR AE 1L - 2 BE N T SE IR, & FRlST 35 2@ ot B — R ALk 5
M T W B4R EE AL NK 7E M7 A TRt — AR,
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B TR RSN R + B 1R A A R A A L IR R T R A R AL 2O NK 4 e v

ISR AR R SRR T RE

M ERRIRFAOELR AN ELH L FREMERE T H S AN B, E SO,
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