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RRELEESYN = AEMEELIETRR RETI RN
i L XU BT K, AT 6 i

(LT AR AL 2E AT 78R # L AN 310024)

& UERETL = M8 (Megalobrama terminalis) AER R HRFHENT T REBLAAEESY AN BN =AM ILEE
fh¥sts X Eh e g m A RN . SRERRYE SHRAML. ZRBEESYBFLESEASERS
21.88% (P<0.05 . &4 A I B 16 M35 55 0 B B B VS 1 40 B P2 13.10% (P<0.05) F1 36.21% (P<0.0D . E4 Y B
{107 H i = EE R % 27.22% (P<0.0D, ERBELAHE &Y AF B FREESHKFK 31.17% (P<0.010-30.09% (P
<0.0D129.63% (P<0.0D, ZERBME AW BHEEEERHEAMRKK 35.33% (P<0.0D . ZRBEA LSS5 AN B
REERREA SRR 61.06% (P<0.010.68.14% (P<0.01) 1 60.18% (P<0.01); ZRBEE A Al B fF % sk
EE IgA 7B E 42.86% (P<0.05) F1 71.43% (P<0.01), f¥ IgG 4 HIE & 14.50% (P<0.01> 1 25.13% (P<
0.0D; BERMEAELEEY A BFEME T-SOD & %5542 5 20.64% (P<0.010-30.56% (P<0.01) #1 28.45% (P<
0.0D, FHRAEE &4 B 11 3E MnSOD & 32 67.93% (P<0.0D), %HEMEE ¥ A VLA SOD iE iR 22.99%
(P<0.05, REBE A AF B L+ SOD W& %5742 = 78.06% (P<0.0D 1 76.61% (P<0.0D . &ith, 555
RS EYRIEN AN E A A& AR, RE S REREL S EMBE A B ETESE, WMEE = /AN R
hee. [hEKFERE,2007.14 D 72— 1771

KRR FOIAE = A, ME AR TR
HHE 5 2%5:5963.1 CRRARIRAD: A X E %S : 1005 - 8737 — 200707 — 072 - 06

FHRE (Chitoson) X FRIE ZBEF A Z G SE  porp i, DU EDIE— B T = A7 L Bl
%%%,\EEF%%%ER‘ZE%EE‘JFZ%D Eﬁ\ﬁ%‘f <th3in> L S
2R A B OR T g Z IR RY, TS A
AR B S s s se . M Gl 1.1 KRHME
KR EMEESTF, B 1000~3 000 4~ N-2EBi &2 1.1.1 SRIER  sci kAL T A H 8 FF R 5K
WAL B, 4 BEMR B B B TR, oy MERR L

R AL R, ISR R . TR A AL £1 TREWANRARAERAS
T HRR ST BB TR £ A% 1F Tab.1 Nutrients and compositions of experimental diet
[ IR O, SE RO X B @ sh W e YRR IR 0 AR %
PR 5 e o1 T 7 T 0 00 59 252, I L wmy SRE
i . i 4 ngredients Contents Nutrients
T SRNEARE A TRDRHAS 3R m] A2 BE K= sh A, % T B White fishmeal  36.0 | K% Moi 10.02
HARmUME A GO SRR IIRERIE R O 5E R N o VEH} e-starch 6.0 | fiEH CP 38.99
2z e g 3 (6-18] (135 A o I 4 2 55 8% ZHf Soybean cake 20.0 | HHREWT EE 4.17
%%%?ﬁa B *Aﬁ%nﬂﬁ%‘&ﬁ‘g MY Wheat flour  30.0 | K% ASH 6.52
BN =105 (Megalobrama terminalis) ILIE 424k R} Yeast 5.0 | %% Ca 2.66
TEFR B G e T RE A R 5T 4RE RS CaHPO, 1.0 | %P 1.41
AT T FHN I G = gy T Vimins 1O ) i Obers - 36.23
AR ST R, B e AT 6 =R o cps 02

fi i R R T R SR AR 43 0 TR RS ) 8 LR AR

%5 B #3:2007 — 02 —07; #&1T HH3:2007 — 06— 19.
ESIE UM E SRR H 2003122B16) .
EHBN: 1962 ), &, WL, BFLK SR LET, ASKFmENE 72 XK P 5 %280 T1E. Tel: 0571 — 87648801. E-mail: luginger@mail.

PDF SCfHffiH] "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

BT Fi L. SER M R HL R S xt = A 5 3 AR L 18 R R S DI RE RIS T 73

=y FL A R R D ML B E KPR 38.99%
We— A4 GERRARRD , 3 NS4 oy 5 7 B A
TR R IR R B 50 mg kg R EMEE A A
0.1% . EREEEMB0.1%) .

1.1.2 THdE LROARFTEBEAFTM =AM
AR, AT R 116.99+15.57 g-

1.2 EWBAHE

1.2.1 FFEXW LR T 2003 10 A 4 H~2003
F£12 A 3 HEZ WG /KT EEKERH 100 an ¥
60 cm X 50 co) AT, B 3 AN EE B 3 D,
R = Mt 10 B, 1F 120 B 1AFRE I
EUTR

TKIE K R GRAR AR R A R S B S5 1 B R K, AE
FE I IRIK TR A T IR, SE 5 A RS 3 K
B Q5.1+1.0C /A 5.7~7.8mg/L-pH 7.2
+£0.1.COD 9.42 ~13.52 mg /L. NH;-N 0.021 ~
0.323 mg /L, #7458 B (7], & 5 F NaHCO; F1 NaCl &
FIBAT 1 OKARTE R, B RE M 2 RIS oK,
KEBXREFE 18-

TE R IR S BAPE B, R A, 5256 R0 K 44
NaHCO; #' NaCl &IV 5 . L5 R, & 413k f ik
JRE M 3% W HmE G EE e,
REUNZTE N, 8K EF 9:00, T4 4:00 7 2
DRI, 1S 1 h R, LT SRR E, B 10 K
W REAE, BRI EFIEE, WEK
Ji, R EPR I . SER R 60 Ko
1.2.2 BWEER#H WHRAKLERE, 150H 24 h, 7

A, SRR HLEL 6 8 R i B i 3 W 1 Fi
e W EHR AR NEE AR R

MEAEATRR AT SR P e Th 28R A A0 R
] AP R & 7E Analy Tech-738 2 B 2h A5 T
W52

WETETRAR AT SR B R Y TR ST
A7 (13K 0] B U BA 1E AT AT 4L 3 S 7F VARIAN
CARYS50 41 0] Mot oy Fe e A E e
1.3 HuELE

B Gr 5 50 Wk H SPSS vt # . 4 R
SFEME £ haEE X £ SD) R, 4 P<0.05 BFA
hERRE.

2 GRE55H

2.1 [EFEHR

K2HIRER, EREE G B A MM R E
R = 21.88% (P<0.05) ;s R R HBE S A
SR B 2 (0 B 1 TR I 40 T B ) R PR IS 13.10%
(P<0.05)F136.21% (P<0.01);: “EZEEE5Y B
ZH B H = R A n) B PR A 27.22% (P <0.01);5
50 mg kg FTHRMELAL R B SV A AR B AR
FEA T B A £ 31.17% (P<0.01).30.09%
(P<0.0D F129.63% (P<0.0D; “EREZ 5 B4
i B e B 1 et B A PRI 35.33% (P<0.01);
50 mg /kg FERMEAL EEWELZ S A 4150 B 411K
P AR R o R AR & 61.06% (P<0.0D)
68.14% (P<0.0D 1 60.18% (P<0.0D -

F2 ERBH=AGMBELIEROEIE
Tab.2 Effects of chitosan on serum biochemical indices of Megalobrama terminalis Richardson

E=E0n X HEAH 50mg kg REEH REBBEEVWALA REBESYBYA
Parameter Control 50 mg /kg chitosan  Chitosan complex A Chitosan complex B
Mm¥&EB&EH TP/ g L™D 28.33+£4.29 26.73+£5.05 25.00+£1.65 34.53+3.937
I BEERES ALB /(g L™D 10.50+1.10 11.28+1.27 12.13+£1.66 12.35+1.86
GPT/qQU-L™D 8.25+0.96 8.00x1.15 9.00£0.82 8.50£1.00
GOT/(IU-L™D 13.00+£1.41 13.25+1.71 12.75+£0.96 13.00+£0.82
ALP/(QU-L™D 116.0£8.3 121.5+15.2 100.8+9.6* 74.0+3.5*
CH /(mmol*L™D 7.60£0.32 7.60£0.51 8.76+0.58 8.95+0.84
H#Wm=M TG /(mmol* L™ 4.8510.48 4.80x0.67 5.13£0.43 3.53+£0.65*"
RF A BUN/(mmol*L™1 6.481£0.21 4.46+0.17" 4.53+0.27* 4.560.17*F
% Be SR A HDL /(mmol*L™D 8.35+1.62 7.72£1.10 6.93+1.68 5.40+1.32*F
&% E &% H LDL / @unmol*L™D 2.26+0.15 3.64+0.427* 3.80+0.27*" 3.62+0.217*

i RPETHER RS » ERXRREMBZERLE (P<0.05), »» ER T SHEERREE P<0.0D).
Note: * in the same row shows significant difference compared with control (P <0.05), * % shows very significant difference compared with

control (P<0.0D).

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

74 FOE K R H14%

2.2 [FREER 71.43% (P<0.01), ERXBEESY A HF B UM
K3, REBEEEY AN BAMREIRE  IgG o M E W K448 & 14.50% (P <0.01)
1 IgA 40 5l 5 ot P4 4% = 42.86% (P <0.05) F1 25.13% (P<0.0D) -

R3 EREXNZAUMEREERAZE

Tah.3 Effects of chitosan on serum immune indices of Megalobrama terminalis Richardson

fetr X HEAH 50 mg /kg FCEFEA REBEEM AN REBEEYBA
Parameter Control 50 mg /kg chitosan Chitosan complex A Chitosan complex B
IgA/ mmol* L™ 1 0.28+0.05 0.33+0.05 0.40+0.12* 0.48+0.05™*
IgG / (mmol* L™ 1) 13.65+0.74 14.05t0.17 15.63+1.62** 17.08+0.49"*
IgM /(mmol *L ™D 0.95+0.06 0.98+0.05 1.03+0.05 1.05+0.06

L RPEATHED « RREMBEREE (P<0.05), »» RAEMEBEREEZE P<0.0D.
Note: * in the same row shows significant difference compared with control (P<0.05), * * shows very significant difference compared with
control (P<0.0D).

2.3 MEALFMHEIER MnSOD &, TR W EZ G B 485 WA 5
2.3.1 BRMAYELE SOD) @HE4, ME  67.93% (P<0.00; LA SOD wEtE, “REE &
T-SOD i 1, 50 mg kg T RIEH EZREE GV A VAHABNHEARS 22.99% (P<0.05); At +
ZHAN B 45 B AR 20.64% (P<0.01).  SOD WM, EWE &Y A 4R B 4155 Bl 5 e 4
30.56% (> < 0.01) %1 28.45% (P <0.01); M 2% 78.06% (°<0.0D 1 76.61% (P<0.01) -

x4 ERBEFMEALPEBELYELEE SOD EEAIFT
Tah.4 Effects of chitosan on SOD activities in serum and tissues of Megalobrama terminalis Richardson

215 3 T-SOD 113 1 MnSOD LA # SOD JFBE ' SOD
Group &M /UemL ™D &M/ UemL ™D & /Usmg ™ lprot  §E Y /WUsmg ™ lprot)
% B8 4 Control 95.54+10.17 71.69+6.20 13.66 £ 1.69 30.36+3.74
P ER Y
50 me g TR A 115.26 +4.09** 70.11+9.49 14.77£3.10 43.16+5.35
50 mg /kg chitosan
TRBESY AU
TormEs 124.74+8.31** 71.65+9.68 16.80+2.69* 54.06+5.12**
Chitosan complex A
TEHBESYBA
ithad 122.72£9.99** 120.39 +8.33** 14.68+1.80 53.62+3.45%

Chitosan complex B
o RPEFIEHES « EREXNBEREE P<0.05, »*» REXNRERMEZE (P<0.0D.
Note: * in the same line shows significant difference compared with control (P<0.05), * % shows significant difference compared with control
(P<0.0D.

2.3.2 AZEMDAETE FSHIEERYW, ME. BEESRP>0.05
WLAFAT I & MDA & &, %R 5% 4 5 ) B 40 7] 5

F5 ERBEHMEF.NAMAEPR_LE MDA & =T
Tab.5 Effects of chitosan on MDA contents in serum, muscle and liver of Megalobrama terminalis Richardson

5 &= MDA & & ML MDA & & BFREH MDA & &

Group /(umol*mL~D /(nmol*mg ™ 'prot) /(nmol*mg ™ prot)
Serum MDA MDA in muscle MDA in liver
A Control 14.14£1.50 2.7310.54 1.26+0.38
50 mg /kg FE M 50 mg /kg chitosan 14.92+2.79 2.92+0.64 1.07+£0.29
Z M E 44 A 21 Chitosan complex A 16.21+0.94 2.30+0.85 1.24+0.37
LM E A9 B4 Chitosan complex B 14.44+2.81 2.43+0.32 1.10+0.41
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3 Wie

3.1 EEEM =AM ES R YHEE

1375 A E [ 9 =T 2 S B A i 2 AR
IReMm AN EZ b, KEMTARE, ERMERE
U BEA B 1 P L[] e R0 H e = TR 1 & B (R I
SRR N RO HEE . R PSR TR KR
BN & 1 7% BEOME Be AT 2+ ot v e ) wE
=, ST = % B RE B A [E B2 (HDL-O) 7= MK
Sr 2 IR e BB L B R L 7 SRR ) A v ol I E
FvG 2 AR BLA R R Rtk TR G IE R R Y
A AR AL H 9 =08 (TG ~ 2 B [E B (TO AL %
J¥ i 8% (1 JH [E §% (LDL-C) /K°F, 3 & 7% HDL-C /K
o B AR 0L B A X AR AR R I B B B A B
% PR A REE % %5 B . Razdan %5 BU4R3E, AT
% HAR AR SR B, AR 10 i%ﬂ 18 KJ&G K I,
TC.HDL-C & & &, {H TG & & L B & 1k,
Tang 5 204138 , 17 k) 7 7% 1 75 58 Bl A 32 = b 40 47
WA PERR, BRI JR A BUND . TC. TG 7K°F,
R MG B R A S B W RS 2R IR IR R
PESE R PE A PR FL I 2 s IEE B2 5 B, (BR
WA MG M E AN E. AL TIRNREREX
H G G =t if s R E 5 B C B3 R, R
RS &Y B I T H =B A0 = % e
FBAGEMDE TR, BINERE AL E S ER
FEEREOSTEWME LR, 5T R4 R
VS

METREABEOREZIREZREMER W
LR B RS AP S Re I B Thige 2 75 IE . ZISi
WRMERREEAY BEMEBEAEERS, R’
AR RHEEWEREENEE T %, Jﬁﬁﬂm
W R LB AW ] 0w = i MR BB A A R
R
3.2 ERBEWN=AYREMENEN

ZERY il B B4R S A B SR (Penaeus chi-
nensis) M40 M. EUWEM BN EWEE -1, R ML
SOD i AN T A AL B %, 6 B 1 5 1t A 3R
EAE 22, e Bl A R R R, R
TEE M P T A AR A 0 H1 2 Rs Aderson
£[24 2505 Siwicki 2 26 5T £ B, A LR AR
IR 72 0 I e 18 5 0] % B =B B v P s e
73 T S B3R T8 R 0 5 B T 7 B AR 4
(Carasstus auratus gibel io) VT BTN 0 PR O 1 40

AR I s B 2 i O LR e S R A
WA R AR R, (A R K R
L BT HE 40 B 7 B 35 4R s Sahoo 2584 5 £
(Labeorohita) VEST 7 BEWE 7 d J& 5 f (%) R4 J 1%
FEKPA R AR 2025 B3 5 v W K ik i
TEWE IR BT, 0] 3458 B VAN (Macrobichium rosen-
bergii) ~ BETITEF (Panaeus monodon) BN 11 FIHLIH RE
T35 WA WIE ST R B, R 0 55 OB e AR m A
it (Lateolabrazx japonicus) PIFMATE I % B B 9% 14
VEE 3 P 5 5239 25 COO Tt A X8y T o 7 5 2R
REREREMIEF IgG Al IgA & 2. B & BRIk
HETE RS & B . A SERTE = AT PR R T R
SR B RERALEESY A%H B M8 S
BRI IgA Rl 1gG I RE R . BT RILE
TEHE BA M am /) R B A0 i A T e 40 T 4 % T
BE MO S T BE A2 NK 4 M0 P AR . e 2R b
oy ¥ T BA KB Z E M A E AT, B 40 i A0
T V4K C2 40 Y 3 1 7 A 97 R A, U 1 A7 R A (] (1)
FHEAE S T IR 40 . 2 e SR AL B
AN T 40005, 823 B 40 0 77 AR S Bk iR
T, DA T B4 SRATLAZR 1) 40 D O 2 I 2 VA R A e N 35
NK 40 (635 P %) pH B 19 A& A6 JF 3 k. 24 pH
TRFERT, NK 4 g T BE, T o R OB RE R m ALK
pH. BT RS 48 NK 40 fa i a5 271,
3.3 REBEMBE LY LES (SOD) iF IR M
HE Y B BE (SOD) (1) - D Re 2 2R ah ¥
AR B 2R (AU EE A T el 2 B 25 B AR R AR
ABR IR 2 490 40 e P2 B8 40 T 7Y 3 D P 3 1 S 1 A
H, FHR SN AR R R TR . T8 — 8 (MDA 2
JE i AR B X o R =), Ho B PT R B
BIUHTLAZS R 1 4 19 55 0 R O i A Ak 7K, AT
) fe W 40 L 52 450 4 0 R B . DT, A W) I v
SOD A1 MDA AJ [F] # J B HLAR Py 580 B 1 2 fK
S 281y i T 2 7 g A B S R AR e B, AT
WERE T IERERE (Eriocheir sinensis) LG 1
. SOD B 35 1 x| ¢ [H 206l @ B B 4k £
(Tilapia nilotica) VRN 050 SR HE B 2 & 42 =
R HHAHUBEE B H 5 B AR SOD WK E. &
LW 5E T = Al ik AL A ¥ SOD B
71K MDA & &, RILE ¢ R0 R 22 G W 4 i
i T - SOD & MR B4R m, e R 54 B £ 1L
i MnSOD & PRI 2% 32 =, B R 54 A (AL
W SOD M B &R M, R A 5% A M B
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R SOD ¥ 4 1% 2. 2% 42 =, T I35 A JEE A% L 74
T MDA S BT REER. #HEMY AR
PES SR AR RE 2 W B IEAR R, /R H B 5 — T
S AE AR S T IX Y. AEE U, AL
AL IS PR ) T = Bh ) e B ML RE SR =, A — T3 TH
BT AR TR RERTR =, I, if i B2 A
RIS e Be B R R ) — J7 THIE S8 T 72 50l
et A AR 5 G B PR AR
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Effects of chitosan and its compounds on serum biochemical indices and immune
function of Megalobrama terminalis Richardson

LU Qing-er; LIU Xin-yi: LI Xing-xian, YANG Zhong-jing
(Hangzhou Academy of Agriculture Science Researchs Zhejiang Hangzhou, 310024, China’

Abstract: This reseach was conducted to evaluate the effects of chitosan and its compounds on serum indices
and immune function of Megalobrama terminalis Richardson. The results indicated that compared with the
control group, chitosan compound B increased the total protein by 21.88% (I’<0.05) . Chitosan compound
A and B decreased ALP by 13.10% (’<0.05> and 36.21% (><0.01>. Chitosan compound B decreased
TG by 27.22% (P<0.01 . Chitosan and its compounds A and B decreased the urine nitrogen (UN) con-
centration by 31.17% (P <0.01>,30.09% (P <0.01> and 29.63% P<0.01>. Chitosan compound B de-
creased HDL by 35.33% (I?’<0.01) . Chitosan and its compounds A and B increased LDL by 61.06% (I’<
0.01),68.14% (P <0.01> and 60.18% (P’ <0.01>. Chitosan compounds A and B increased IgA by
42.86% (’<0.05> and 71.43% (P><0.01) ., increased IgG by 14.50% (I>’<0.0D and 25.13% (P <
0.0D . Chitosan and its compounds A and B increased serum T-SOD activity by 20.64% (P <0.01),
30.56% ("<0.01> and 28.45% (?<0.01). Chitosan compound B increased serum MnSOD activity by
67.93% (P<0.01) , Chitosan compound A increased muscle SOD activity by 22.99% (I?<0.05> . Chitosan
compound A increased liver SOD activity by 78.06% (P <0.01) and 76.61% (P <0.01). The results of
this research indicated that chitosan and its compounds A and B can enhance protein anabolism; increase im-
munoglobulin and SOD activity, then improve immunity function of M. terminalis Richardson. [Journal of
Fishery Sciences of China,2007,14 (7):72—77]

Key words: chitosan; Megalobrama terminalis Richardson; serum biochemical index; immunity function
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