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Fg.1 Variations of the phagocytic percentage of leukocytes
of C. idellus after feeding fructooligosaccharides
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Fg.2 Variations of the phagocytic index of leukocytes of
C. idellus after feeding fructooligosaccharides



215
14d
0.5

4 gl kg

(Ao)
(A1)

A2

g/ kg
46.7 %,

21

(As

JA1 Az
EA A Group A, KIA 4 Group A,
HAAGroupA, BEAAHGroup A,

14
) A2

2 g/ kg

33.3%

40.0%

(A2)

(As) ,

0.030
0.025
0.020
0.015
0.010
0.005
0.000

£1141108 ow4zos

(T )/ S

(SCFA)
[12]

[11] .

[10]

-1,2-
[9]
Ca Zn Se

pHy

G
56
BIA 4 Group A,

At 8] Time /d

A2

21

Irfluence of the lysozyme activity in serum of
A4 Group A,

AL

C. idellus ater feeding fructooligosaccharides

Fg.3

Az

—~
.82 o
© X~
— =
° [=)}
c
o N
qla 5}
1) O
c
©
o
S
(0]
<
Nt
<
- —
I
-
AT Nl
Farar . el
o v e e e O
rrrrrrr
B
[=9 e )
m FAAA A N
2
&
wﬂm O AR —
Az o rrrrr.ialis
—H_ o[ T[T{I[I]T]]]
. ERrrsrrrr
<
o
m O—EEERAEEL
o SR
<
< TEE ~
El

(1 \mv\MUEuEuEEoo
WNI9s JO U1U07)

B LYY

0.5 g/ kg

G

BIA 4 Group A,
BE1A2H Group A,

b

FA4H Group A,

Irfluence of the content of serum conmplement Cs in
A Group A,

serum of C. idellus ater feeding fructooligosaccharides

Fg.4

2 g/ kg

AL

4 g/ kg

o
—

s
5 IEEENENENEN

(1/8)/ 59:39:8
wWnias Jo Jualuor)

EEH DY

2 g/ kg

[16]

f e e e ] o0

T ]

At B8] Time /d
Influence of the content of serum complement Cs in
serum of C. idellus ater feeding fructooligosaccharides

FHg.5



216 29

[9] PERDIGON G,ALVAREZ S,MACIAS M N ,et a. The ora
administration of lactic acid bacteriaincrease the mucosal intes
tinal immunity in response to enteropathogens[J].J Food

[1] HSU CH,HWANGSC LIUJ K. Successon of bacterial drug Prot ,1990 ,53(5) :404-410.
resstance as an indicator of antibiotic application in aquacul- [10] ROBERFROID M B,VAN-LOO J A E,GIBSON G R. The
ture[J].J Fish Soc Taiwan,1992,19(1) :55-64. bifidogenic nature of chicory inulin and its hydrolyss products
[2] LIJ,YIEJ,FOO R W T et a.Antibiotic resstance and plas [J].3 Nutri ,1998 ,128(1) :11-19.
mid profiles of Vibrio isolates from cultured slver sea bream, [11] , , ,
Sparussarba[J]. Mar Pollut Bull ,1999 ,39:245-249. [J1. ,2007 ,25(2) :208-214.
[3] SAKAI M. Current research status of fish immunostimulants [12] YOSHIDA T,KRUGER R,ING. IS V. Augmentation of non-
[J]. Aqua culture,1999,172(1/ 2) :63-92. specific protection in African catfish, Clarias gariepinus
[4] HOWARD M D,KERLEY M S,SUNVOLD GD ,et a. Source (Burchell) ,by the long-term oral administration of immunos-
of dietary fiber fed to dogs afects nitrogen and energy metabo- timulants[J].J Fish Dis,1995,18(2) :195-198.
lism and intestinal microflora populations[J]. Nutri Res,2000, [13] NEWMAN K. Mannan-oligosaccharides:natura polymers with
20(10) :1473-1484. sggnificant impact on the gastrointestinal microflora and inmr
[5] YOUNES H,GARLEB K A ,BEHR S R,et a. Dietary fiber mune system[C]//L YONS T P JACQUES K A.Biotechnolo-
stimulates the extrarena route of nitrogen excretion in par- gy infeed industry :proceedings of Alltechs tenth annual symr
tially nephrectomized rats[J].J Nutri Biochem,1998,9 (11) : posum. Nottingham: Nottingham Universty Press,1994:167-
613-620. 174.
[6] LOPEZ H W,COUDRAY C,LEVRAT-VERNY M A /et a. [14] , , Y (Oreo-
Fructooligosaccharides enhance minera apparent absorption chromis niloticus x O. aureus)
and counteract the deleterious efects of phytic acid on minera [371. : ,2009,35(3) :
homeostasisin rats[J].J Nutri Biochem,2000,11 (10) : 500- 329-336.
508. [15] ,
[7] , , .o [3]. : ,2003,29
[J31. ,2009 ,28(2) :198-201. (3) :250-254.
[8] , , < [J1. [16] ) , .
,2008 ,27(1) :91-95. [J1. ,2003 ,23(2) :196-198.

Effect of Fructooligosaccharides on Non-Specific
Immunity of Ctenopharyngodon idellus

LU Mingmiao CHEN Xiao-xuan WU Zhi-xin Yl Churrlong L1 Xue-zhu
College of Fisheries, Huazhong Agricultural University ,Wuhan 430070, China

Abstract In order to study the effect of fructooligosaccharides on non-specific immunity of Ctenc
pharyngodonidellus ,the fish were fed with diets containing fructooligosaccharides 0,0.5,2 and 4 ¢/ kg
respectively for 56 days. Phagocytic activity of leukocytes,lysozyme activity and the content of comple-
ment Cs and Csin serum were studied on 0,7th ,14th ,21st ,28th ,42nd and 56th day. The results showed
that theimmuneindexesof experiment groups were markedly enhanced ,especially in the group of 2 g/ kg
fructooligosaccharidesin diet (P <0.05). The group with 2 g/ kg addition in diet had lower mortality
than the other groups. We suggested that 2 g/ kg addition was suitable from the asgpects of immunity and
economy.

Key words ructooligosaccharides; Ctenopharyngodonidellus; phaogocytic activity ; lysozyme; ser-
um complement



