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TR, EE RIS BB S g 58 , BB =
EMUHE T BRI ALRGETIER. BA
REFMIHE DUMBE N EEIER., BEZHE
(Astragalus polysaccharide, APS) #l % %% & ¥
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L BR SRR UM R SR T R AR T
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1.1 #8
F® o R HEN  RBAEE T E

K =R B IR K Yl B 5T o0 Y 3, VR 1 R
57,6 Hif,/AE 150 g ZH . KB iIXRAHEE, AF
FHEF KRGS 25 C, BRXBAR HEBHK,
HEZHEASHEZEEANBBE FTESEXR
EEARAF, RAKEBEIES B s a3,
FRECH ¥y & 100 g i F 100 mL TG BE K H, K 1
100 °C fin #4 ¥ ## 30 min, fF 58 £ ¥ #J57,350 g,
10 min,20 ‘CE.L, FULRE, LERATK ST Z B
VIEBARWE R 80% . E, 3K, KB, AWE
YRV, LK ZBESETRE,2~3 K,
40 °C BAAHRTUE, TREHBLR,. &8, &£
B A 5% FCSL-15 5% (1% S/P, 0.2%
heparin and 5% FCS)E K 1, 10,100 F1 1 000 pge
mL ™ YRS, A 0. 22 pm A9 BRI UE B .

AA L1535 LPSUR L8 . HBSS %
W BE A — I’ Z 4 S %% B (phytohaemagglutinin,
percoll) | B 3% © & & ® I8 (phobol myristate
acetate, PMA) FHEHE WA M (NBD) . HEB X/
#H B £ (streptomycin/penicillin) . JF £ (heparin)
FIEEME 22 [3 — (4,5 — dimethylthiazol — 2 — yD)
— 2,5 — diphenyl tetrazolium bromide, MTT ] ¥y
F SIGMA A #l 5 # 4 /D & I 7§ (FCS) 0 48 ff
B A F GIBCO A 75 & RNA #i &L 7
&N Ent 3t E & PCR A F & B T Takara
/NN
1.2 B EERAMMNSENIALERERN
SE

LN &) RGP B 3 B B A
F 43 B R F Bayne J7 35 . BEALAH B4R, MS-222
JRBEIS SR I, FETCPE B4 F , BB 3k 5, Of
B, HrEwET 100 B R EW, W in AR
34% /51 %K Percoll 4> B W MW - ,4 °C,350 g
.0 25 min, BREAZ R AW EYE, HiETE
4°C,2000 remin™' B> 10 min £/ T YEHBW,
A E A RS B —FRE. SRERRHITH
EMERNIE R HPER4 S &8
0%, VB B vk B A 107 cellemL ™", 350 3] 96
LB b, 9L 100 pL,27 CH3% 2 h 5, ge =R
BEYNML, M A 100 pL/fL. 5% FCS-L-15(1% S/P,
0.2% heparin f1 5% FCS),27 CH#%H.

SWINA G a5 B R BIL $h B A,
MS-222 fR B )5, A 0. 1% KMnO, # T AR HE
JE TR 7o S AR BRI VR  7E R B 0 &4 F AT
B#km,£ms5 0.1% FCSL-15(1% S/P,
0.2% heparin 1 0.1% FCS)IsR#&# 1: 114
WRE BEEZZMARCEAE 60% K Percoll
AERBELES, 4°C,2000 remin' &L 15
min, 5 60 %o ¥ T 38 5 AL Y 3 48 i, b BT 5 R A
LBE AN SE.
1.3 &@iERnen

FREEREREN BT GhE!
B AARFEENEEER, FMRER S AE
K, R8T 825 A % B 4 A BH 4 X B 4 (500 pg e
mL™ ' LPS#EF4),27 CH7E 24 h, il 1 mg-
mL ™'y NBT(& 1 pgemL ™' PMA), &L 100
pL,27 ‘Ci#stfEA 1 h, B EE[E % 5 A 120 mL
i DMSO #I 140 mL B 2 mol+ L' ) KOH,



620 nm W ERNE., 4 ZAER.

RBEER(—EALTONMNE  FBEH
BFMNET %, ZHIER 9% h, ¥ LW (75
pL) BB 5 — GG TR, A Griss B (1%
BERE.0. 1% FBZ i =M, 2. 5% BEBR) , 540
nm WERNE. 4 FAER.

ShRA G e ey (MTT %) [
EEAE TFRWE T, ZHIEH 24h, ik L
%, EDTA 41 fa 74 16 F 3k , % & 1L 59 4t i 5%
B S —4F g 96 FLAR L 2000 remin™' B0
10 min,ffi % -3, & FL M 100 ¢L 5% FCS-L-15
20 pL MTT 27 CHLEBH 4h, Bk LE. &
#Ljm 150 pL DMSO, #& % 10 min, {45 & ¥ 74
VSR HE 570 nm K , 76 BB BR S B A U ) L3 %E
FAERME, IERER. 4 FAER.

1.4 TWRRIXEBPCR ZNERRHEHXER
IL-1B B9 4N B £ Rk

TR B 1 X 107 celle L', 24 FL4H 3
FRAR AL 600 pL, W5 BE 2 h J5 , & RN R E
LZBER) 5% FCS-L-15 553, BT B 25 H 485
F*24h, B HEHFW HBSS % 1 K, BRBE
RNA, % 5% 4 W cDNA, # #% GenBank H #8
IL-18 A i ¢ 5 % 351 Y #4797 3, L B-actin
bR, BEAT S BT S e E B AT .

Fi Takara 24 ® 4 7 B RNAiso Reagent
(Total RNA #2 Bt 7 &) $2 B 40 Ml & RNA, R
Aot ERRAE RNA S ER4E,
ODsg0/ ODyso 7E 1.8 ~2.0, LA Oligo (dT) 3 5]
¥, cDNA B & 1 ; 35 B 2% % 2 & PCR 5B #% B/
Takara 2 H 4 7© ¥ ExScript™ RT-PCR Kit
(Perfect Real Time: SYBR Green Di# 47, R
BS54 R NS Bactin 5] ¥ 5 B & 42 TL-18
Fl B-actin & A F 5 % Primeb %k 4 8%, IL-18
B S5 — CAACATTCGTGTCGAG -3, F
W3 .5 — AAGTTTGTGGTTCOGGG — 3'; f-actin
B 545’ — ACTACCTCATGAAGATCCTG -
3, Fi34 .5’ - TTGCTGATCCACATCTGCTG -
3. 4 &MmER.

1.5 ESH

LR BUE P + iR IR RN BUE 2 T
SRF SPSS 11.6 R M EE F Z 4 M
(one-way ~ANOVA) &b 30, X BEA 2 [ 4T ¢ ¥
%, P {EE 0.01 1 0. 05,

2 #R

2.1 HEHEFHEN
ERRERBEMEFIGNE  REWK
EREENSEEZEEALTE®YMm 240 5,
Xof 4 g PR R TE R e LA 1, M T
UL, P R4 (LPS /E I 41) 6k B 2 12 5 40 L i
ST IR R R P U B R A A B AR B SR B 4t
REBREFN: G HEEEEERTHRMYE
P 8 % 6 , FEVR R 1 pge mL ' B P<<0. 05,
Y& 10,100 pgemL "B} P<<0.01; B E L BEEH
M5z A RAML, REIERKREDRIES
MR EIFR BRGNS, HRETBEZ R,
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Fig.1 Detection of superoxide anion in Cyprinus carpio
HK macrophages by the induction of Lentinan
and Astragalus polysaccharides
* P<C0.05, # P<0.01
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BB S 3 R 5 40 M i VT R AR R TE A, TR S R
MEAEFEHARRERER N EHEZEER
4 575 G R4 AH He , IV B2 B %o 4H i A S0 TR
BRIEHETEEL W, WEHR 1000 pgemL ™" B
BEME T 4 MR ET R R VE 4, P<<0.01; %
BEEERAdSA BAML. BB EERRT
20 i A T IR AR R R i MR SR 10 pgemL ! P<C
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Fig.2 Reduction of nitric oxide of Cyprinus carpio HK
macrophages by the induction of Lentinan
and Astragalus polysaccharides
* P<20. 05, # P<C0.01
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Fig.3 Proliferation of peripheral blood leukocytes
by the induction of Lentinan
and Astragalus polysaccharides
* P<C0.05, # P<{0.01
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VIBERY B-actin H NS, X & REH B Ct HIY— 1k
Ab3E ,E I 27T R AN T mRNA A X
TR.ERME 4. SZANRAMEL,. FHELSE
Ve R4 (P<<0. 01) Fl B B8 £ B /R A 4 (P<C0. 05)
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Fig.4 The expression of interleukin-1§ in the
Cyprinus carpio by Lentinan and
Astragalus polysaccharides
* P<C0.05, # P<0.01
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BB R TG 5 R B oF I 4 B AR R PR R U R U
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52 B R e Xof B Wk 4 4 SR R O R O e A
SE R I, BEE 7 45 M B B 2 MR YR BE Wy 3 m
oF 4 L B PP VR R R T A 1 SR B A v ViR B TR
F.PiEWE R 1000 pgemL A B EMEH T
WA EIMRBREE, S REAESENIER
Y E Y Y, 250 AT DA S A o T A A R
REMREBULAN ISR ERBEDIRE, HEE
We BB MR T RE R B T 55 4 — R PR A AL
Hl, EENWEBER . X R TH—BE.
3.2 SMAM B YRR FE A N E

i 3 A Ah A R I 4 R SRR, 4 SRR
1k ZFEWE B 100 A1 1000 pgemL ™" AT REME B
ERRERARAONEE T BESHEEN
10, 100 #1 1 000 pgemL "B} FIFEREHE B ZE R &
YRR AR . AR P 40 o D B G A R R
BIEA RARXERRERAEN —-NEEN
T,V 4o 2 3 i 40 9K I Y 9 40 1 9 G B8 3 T
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IR B A1 R L F 4 MR TR
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7k 22 WE BB R /) BRI SR 4 B AR A I B2 40
B IL-2 . IF-o EE RSB ARNEFRAZ 25
Bl DL 2 358 /) BRI 4H B TL-1a, IL-18 A1 TNFa
HEEAFEE, FEA LS ERSE R E 40
IL-18. TNFa F1 M-CSF A gk s 58k
Bk BE R RAW 264.7 E W40 i 1L-1a,IL-1B
A IL-6 mRNA R RN 8 £ 88 N 688 o ¥
7% NF-«B/Rel 3k I B &S5 328 RAW264.7 B
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YL R B, RS IL-12, TNF-o, IFN-7 i1
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i, SEWIY LR R — B, #E— 25 EH
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EH LB H AR A R A E T 1E
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Effects of the activation of immunological cells and the expression of
interleukin-1p in the Cyprinus carpio after stimulation
by Lentinan and Astragalus polysaccharides
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Abstract: The polysaccharides in Chinese herbs have been showing to have immunomodulating effects
in terrestrial animals, however, the mechanism of the immunomodulating effects of Chinese herbal
polysaccharides in fish has not been studied and clarified, especially in the cellular and molecular
levels. To investigate the in wvitro immunomodulating effects of Lentinan and Astragalus
polysaccharides in fish, the macrophages and the peripheral blood leukocytes were isolated from the
head kidney and blood of Cyprinus carpio through Percoll gradient density centrifugation. The cells
were cultured and stimulated with different concentrations of Astragalus polysaccharides and
Lentinan, the proliferation of the peripheral blood granulocytes, respiratory burst of macrophage and
IL-18 mRNA expression of macrophages were analyzed by MTT, NBT reduction, Griess reaction and
Real time PCR respectively. Results showed that proliferation of peripheral blood leukocytes after 24
h incubation with Astragalus polysaccharides at 10,100 pg*mL ™" and Lentinan at 100,1 000 gemL ™!
was markedly stimulated. Lentinan at 1, 100, 1000 g * mL™' could induce superoxide anion in
macrophages markedly, while Astragalus polysaccharides had no effect. Reduction of nitric oxide of
head kidney macrophages (HK macrophages) after 96 h incubation with polysaccharides showed that
Astragalus polysaccharides at 10 g * mL™' had conspicuous effect on nitrogen burst activity of
macrophages but Astragalus polysaccharides had no effect, moreover both Astragalus polysaccharides
and Lentinan at 1 000 pgemL ™" inhibited thenitrogen burst activity at higher doses. The expression of
interleukin-1B in the HK macrophages after 24 h stimulation by the two polysaccharides showed that
Astragalus polysaccharides and Lentinan could stimulate IL-18 expression in carp head kidney. The
conclusion is that Astragalus polysaccharides and Lentinan could stimulate the proliferation and
respiratory burst activities of the immune cells in carp and upregulate the IL-18 expression in carp head
kidney macrophages, hence modulate the non-specific immune responses in carp. The effect of herbal
polysaccharides on the cytokine gene expression of macrophages in fish is first reported in this paper.
However, more cytokines need to be studied in the future.
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