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EFBEP<0.05) . E4£ZFREE(P>0.05, 5 [ @Ak, [ M MR 2 A MIE TLR2/4 K& F 3 A I
Wi 25 # Fo FFIE TLRA A5 3RV, WA R E £ F(P>0.05) 42 Jk TLR2 2 25 hn (P<C0. 05) ; 11 841 A oo 28 oL )
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Effects ofcolistin sulfate on intestinal flora and
immunity in rex rabbit

YANG Ming-yue' , ZOU Fu-gin', WEN Bin?, SUN Hao', ZHOU Yi',
NI Xue-gin', ZENG Dong '* , WANG Ping?
(1. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China;
2. Sichuan Academy of Grassland Science, Chengdu 611731, China)

Abstract To investigate the effects of colistin sulfate on cecal microflora and immune organs of TLR2, TLRAMRNA
relative expression and the content of peripheral blood cell factor in Rex Rabbit. Thirty rex rabbits of 35 days old were
randomly divided into two groups. Group I (Control group) was fed the basic diet. Group II was fed with the basic
diet containing 20 mg/kg colistin sulfate. PCR-DGGE and Real-Time PCR were applied to analyze the differences of
cecum microflora,contents of cytokines in peripheral blood were detected by ELISA and real-time PCR was used to
detect the expression of TLR2 and TLR4 mRNA relative expression. The diversity of cecal microflora in group II was
similar to group I (P >0.05). The numbers of Clostridium cluster XIVa , Enterococcus spp. »and Streptococcus spp.
in the caecum of group II were superior to those of group I (P <C0.05),and Clostridium cluster IV was significantly
lower than that in group I (P <C0.05). The addition of colistin sulfate increased the relative expression of TLR2/4
mRNA in appendix and TLR4 in ileum, but only the TLR4 of the caecum was significantly different (P <C0. 05).
Furthermore, Spleen index and relative expression of TLR2/4 mRNA in group Il were higher than group I ,while a

decreasing trend was observed in liver index and relative expression of TLR4 mRNA. However, there was no significantly
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difference (P>0.05). Liver TLR2 was increased significantly (P <C0.05). In Addition, the concentration of IL-4 in
peripheral blood was higher than that in group I (P <C0.05). The basic diet with 20 mg/kg colistin sulfate could

promote the development of the spleen and improve the body immunity in Rex Rabbit.

Keywords rex rabbit; colistin sulfate; organ index; cecal microflora; TLR; peripheral blood cell factor
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Hh MR R 3R B A R R G R K B A AR A
FET-HRARAR w5, FE T R 8026 LA b2 #h MR 15 3 A
(¥, JE L 2 S LA i g St 2 kL S BR AR
TR R RIS WP RS A B —.
PO A= ZRE S A% TR ) 4 B A 28 1L 75 i 3 S 2
REAS A4 — 2 WO o 3d 8 A BT AR 28 m] LA ol g it
PRI A 1 SRALAA ) G e, R o B IROAS AT
FROE 2R ZF AT B A B 2 IR AR R R
P 3R 522 BRI T 51 Y B 18 R e 1Yk 2y
Py 2 3 FE AP 2012 A5 A A 1) B 25 1 S
IRV ALY 1 2R 259 v fo v T 9T 4 R
BAL TR R A B 2% 0 8 =2 QB P T T L R A i 10
ITIR T S5 BRI PR AR AR 5 7 A T 2 1
B/ TERIE R BOBCR BT . £ T
7S BB ES N 15 mg/kg B MR AT R AR R K
PEfEmAE . HIE T W) 5 e SORLEE B i R ULTH
(TS FNCT O S S Er R TN PN R S
ASTINBR R AT B8 2 B Sk R A PR XS R T L L 6
PHBE TN A R AERIEN . e g B
W] RORG AT TR 2R AT LA A 54 M 3 K M 3 A TR
SCOH L 4R LU R TR B Lk BT A 4
5 o BALTRORE AT 581 28 6 A2 R A X AT B 9 2 2B R A
F1 s ELRE BB A6 T M AT BRI e o A A R B L
Hh B R R T IR 2R SRR SR AR T ) A 19 BT 0
{ELRL PR K5 AT T 2 X8 061 6 M 308 T R B LA S 982 D T )
SRR WARTE . AT 25 3 W 0 4 S DR h s
INE & W 20 me/kg BRERKEFF M R . B TERT S
BAL RS T 1 2% 00 00 S i A T A M T % B e LR
TLR mRNA 3K 51 i 1l 240 i P95 & 5 520 . )
1113 2 37 BEL A P A 20 R B R A A

1 #MH5RFIE

L1 s
B RS A 17 28 T 3K T % E Bl ) 24 Mk A5 PR 2 7] 5
30 FUHE 35 F I W Wi st oy DU 1 48 e B} S AF 5

B P2t
1.2 REshHEFRSE

EH 30 H 35 H % ft 5 W 47 i 4 (800 £50) @)
INEEECE BN 2 H BA S A ELE B EE
3SHL AR TWARILI BN, Bl 7 d 5.5 HK
FIFIC . T 4, fa MRS Al 4 p 0K TR RE s I 4.
20 mg/kg B WK FT R 28 B8 0 1 SRRk e, i AR A
RS SN ORI R . LA A T RE AL R B 5
K 1, R 28 d. kB 3 ] [ AR X
H R B RROK . 3720 T 00 )1 48 B R a5
Bt it s i 3 N AT
1.3 HmXE&E

W WIZE RS, B E R AL 1T R fr &
JERESE RN 10 mL F 15 mL YA 48 v, 850 Bl
. —20 CORAER . Fl ERUMEIE VR IE 00 B g )7 J
FREJFIC . REEMHNEMREGE —E. KT X
WE M 5.0 mL EP 4 rp, &40 3 iy J & A i, A
WG, B —80 CRARH. WRALHANE.E
J% LI R O 20 2, MR R S . B — 80 C AR A
#=H.
1.4 ®wiNEREFZ*
1.4.1 EEIBHK

FH A5 B 28 B B 5 R E 5 0E 2% 4R B Lk g%
B8 (g/kg) = # B H () /1A H (kg) 1,
1.4.2 HFHAEHwE % DNA ¢93- R & 16S

rDNA V3 X #5473

K H E.Z.N. A. ® Stool DNAKit i3 & , ¥ '8
Ul B A5 4 O R 0 L 418 DNA, 2 B8 SCRik[ 9]
J7¥5,16S rTRNA V3 X 38 5191 & F T 51 43
B 5-CGC CCG GGG CGC GCC CCG GGC
GGG GCG GGG GCA CGG GGG GAC TCC TAC
GGG AGG CAG CAG T-3"H#1 5'-GTA TTA CCG
CGG CTG CTG GCA C-3', PCR Jx Itk &
(25 pl) :2X Tag MasterMix 12.5 pL; RS9
% 1.0 pL; B4R 8 DNA 1. 0 pL; ddH,O #h %
25 pL, PHIGZAE: 94 CHAEM 4 min; 94 CAH
30 $,58 “CiB k 30 5,72 CZEAH 2 min, 30 PMHIF;

@ k25 U G AT RLE ). A A TR [ Rl AR L4 168 45,2012
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Table 1 Composition and nutrition level of basic diet w/ %
L i BRAT i

Diet composition Content Nutrient levels Content
Tk %% Twogard corn 15. 00 M [ Crude Protein 16.57
W Middlings 8. 00 H 24t Crude Fiber 14. 82
3% %k Wheat bran 16. 00 45 Ca 0.95
4Bt 37 Chaff 37 10. 00 P 0. 38
B 53 Alfalfa meal 32.50 #fi & 8 Lysine 0. 86
T M1 Soybean meal 14. 00 i & R Methionine 0.38
% Soycomil 1. 00 AR L(+)-Cysteine 0.24
B A 45 Ca(HCO,), 1.00 | WHfkfie/(MJ/kg) DE 10.12
£ ¥y Limestone 0.50
%1 - Bentonite 0. 80
ik NaCl 0. 40
TR HIR KLY Mineral premix 0.50
i 2 B2 Lysine 0.10
FE &R Methionine 0.15
AR A YR R BUR A 0.05
Zhonghua vitamin premix
&It Total 100

TE: @0 W WOE R & T 50 R 85 0. 29 mg/kg; Bk 186. 62 mg/kgs 4l 10. 07 mg/kg; 4
40. 34 mg/kg; B 37. 33 mg/ke; i 0. 18 mg/kg; @ PR A 44 R BURA N & T 50 b &
VA 28 000 TU/kg; VD; 7 500 TU/kg; VE 32. 5 TU/kg; VK; 0. 005 g/kg; VB, 0. 002 5 g/kg;
VB; 0.02 g/kg; VBs 0. 01 g/kg; VBi2 0. 025 mg/kg; Mg 0.002 5 g/kg; 2EW &K 0.075 g/kg;

MR 0.075 g/kg.

Note:(DContents of mineral premix in the diet: Mg 0. 29 mg/kg; Fe 186. 62 mg/kg; Cu 10. 07
mg/kg; Mn 40. 34 mg/kg;Zn 37. 33 mg/kg;Se 0. 18 mg/kg; @ Contents of Zhonghua vitamin
premix in the diet;: VA 2 8 000 TU/kg; VD3 7 500 IU/kg; VE 32.5 TU/kg; VK3 0. 005 g/kg;
VB 0.002 5 g/kg; VB, 0. 02 g/kg; VBs 0. 01 g/kg; VBy2 0. 025 mg/kg; Folic acid 0. 002 5
g/kg;Biotin 0. 075 g/kg; Nicotinic acid 0. 075 g/kg.

5 72 ‘CHEAf 10 min, FH 1.0 % Byt BEBHEE IR o Ik
Kl PCR =9 i Bt R/
1.4.3 PCR-DGGE 4 #f
Z M SCHk[10]# 17 PCR-DGGE 4 #r, % H]
35 Y0~ 65 Vo 1) A% 1 B JC H K Ao B L P K % R 1 X
TAE %60 “CHLUK 16 h, 728 1 J5 1] FlHL Ik T[] —
B, BIKGRE AR Y B R A s
BER R RS AR
1.4.4 Real-Time PCR 3 R5#7 5 M A 54045 € A B
ZMOCER L1116 ], X e & WA Y o S 2

PR AR R B TV R B B XTVa 5 5 IR T
PRBE o R 1R R4 BR TR 9 16S rDNA JE R 5 5
PEGI (R 2) BEAT P 48 . PCR WK & (25 pl) .
SYBR Premix Ex Tag™ [ 12.5 ‘LLL;J:?%?QM%%
1.0 pLs Bz 2. 0 pLsddH, O 4 & 25 pl. FIH %
HACEEFHERRAY 16S rRNA JE JRE Ry 454 s 4 s v
M, & DNA KR 3 A~ &, BOF ¥
PCR "8 /4. 95 “C WA M 5 min; 95 CASPE 15 s,
Tm iRk 30 s, 72 CZE 30 s, 40 MEH; &5
72 °C FEff 5 min,
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Table 2 Primers used in group-specific quantitative assay
1 TR B 5197 5 FEH RN/ bp BARE/T  SHICHR
Bacterial species Primer sequence Prodiction size Tm Reference
BT F:CGGCAACGAGCGCAACCC 200 60 [11]
Total bacteria R:CCATTGTAGCACGTGTGTAGCC
MWEAEH IV F.GCACAAGCAGTGGAGT 230 60 [12]
Clostridium cluster IV R:CTTCCTCCGTTTTGTCAA
% 2K/ XIVa F.:AAATGACGGTACCTGACTAA 440 60 [13]
Clostridium clusterX1Va R:CTTTGAGTTTCATTCTTGCGAA
S R/NEN T ) F:GGTGTCGGCTTAAGTGCCAT 140 68 [14]
Bacteroides Prevotella- R:CGGAYGTAAGGGCCGTGC
Porphyromonas
1 AT & B F.CATTGACGTTACCCGCAGAAGAAGC 230 52 [15]
Enterobacteriaceae family R:CTCTACGAGACTCAAGCTTGC
i B R F:CCCTTATTGTTAGTTGCCAT 144 52 [14]
Enterococcus spp. R:ACTCGTTGTACTTCCCATTGT
HE 2R F:CCAGAAAGGGACGGCUAAC 485 60 [16]

Stre ptococcus spp.

R:GTTAGCCGTCCCTTTCTGG

L.4.5 S ik 9% 35 A%

.4 cDNA, RT-PCR ¥4 2 4. 95 °C i i

K ELISA 7 & ( il SEFF A Rk B A 7D
R A0 JE o A e P R, A L TL-1 L T2,
1L-4.1L-6 . 1L-10 . 1L-12 . IEN-y fl TNF-q,

1.4.6 Real-Time PCR ## TLR2,TLR4 mRNA
LRSI S22

i R AR RNA G & 4 B S RNA, X &

RNA JFi & A7 40 )5 . 1 Takara if 7 & 47 5

5 min;95 C 28 15 s, Tm 3B & 30 s, 72 °C ZEfi
30 s,40 ME¥H; 72 C#EM 1 min; 95 C 1 min,
50 C 1 min, 55 ~95 °C ({86 888 (B 5 s B8
0.5 C) . LAFKEUIE fife #h 22 . BT A BE &L i 3 417
S P 5 LK 3.,

AR 2 3K 5 TF 5 7 e M X R R B A B =

2 AACH[17]

# 3 TLR2/4 PCR5|#FE 7%l
Table 3 TLR2/4 PCR primer sequence

A Bzl B R EE/C 27 SCHk
Gene Primer sequence Tm Reference
TLR2 F. TGCCTCCTTGTTACCTATGC 55 [18]
R:AGATGAAGTTGTTCCCTCCG
TLR4 F.GTGGGCTTAGAACAACTGGAAC 55 [18]
R: TATGGAAGGCAACTCGGATG
PFaction F.CCATGTACGTTGCTATCCAGGC 57 [18]

R:ATCTCTTGCTCGAAGTCCAGGG
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PCR-DGGE #8 4( Kl 1% 12 A Quantity One % {4
34 R UPGMA ¥E #E 47 R 0t 0F iH 5 A 9
ZHEPERE R T A 5 BUHE 2 ] Excel 47 9) 25
Ab 3R, R SPSS 19. 0 B X £ 48 # 47 One-way-
ANOVA 73 #r i B 45 R L P<<0. 05 KR % 5+
i

—rT T T T T T
0.75 0.78
ZHK Coefficient

T T 1T
0.69 0.72

2 EREHH

2.1 HWBEEBAZRY 16S rDNA V3 X 5 PCR-
DGGE B ik B i& o 17
BN AEY PCR-DGGE 48 £ [ 3% i H Tk 454
P00, TR T S W T AR O AR 100 2% 6 ) 52 % A R
B RMEERE 2R, NE T ATLLES . 1A

. ; : 1-1
R LSS
R o LR T

1 WEREHNEMREST

Fig. 1

M ARB 7 ET £ & RIKSW . 8 E DR
FEAETE 22 5 A T 1 55 B0 H 1 2908 43 31 O 46
44, Z AR (P>0.05), W5 1 K FF 3 ZE 0
W T I 40 B R RO 2 S

DGGE Bl & M 2 M8 . I E . 5
J3E B8 S WA it T i e B, o0 A 1 5 B B TR AR

Cluster analysis of the rex rabbits caecum contents

B4 T, TS T 4% 5 N A& A IX
R ZREMEAR B (21 (EHD DL K CE 7 (S 1
T EXE R (P >0.05), BESTLEE DR
(D A R S AR UM Y 3 1 69 260, 79 4 I] B
BRI B 2 AR ST . % IR RS AT TR 3 6 A e
B 1V R AR — 2 R

R4 WRBHHHEEY PCR-DGGE H ik B & #1449 7

Table 4 PCR-DGGE profile analysis diversity of the rex rabbits caecum contents

26 3 ZFEIESE (D ¥ oyBE(EHD FHE®S
Sample No Shannon diversity index Richness Evenness
I #H Group [ 3.8240.03 0.92040. 007 45.67+1.33
I 4 Group Il 3.77%0.06 0.9104+0.012 43.67+£2.40

2.2 WEEBATWHEY Real-Time PCR EE
il gE R
B E LAY Real-Time PCR 2 it 45
WFES., 5T 4Mt, I AFWHSE.®REEH

o

XIVa, 8 8K B 7 FT R0 BE 2R T T8 38 I i 3k
AR TR S IV B0t el b HLAR TR S IV 4R TR 25
XIVa,Ja#r R FBE 2R W 8 8 it 2 7 B & (P <
0.05), HEZEF AR E(P>0.05),
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x5 HHHNAEY Real-time PCR EEHH N4 R

Table 5 Quantitative detection (Real-time PCR) in Appendix contents log®™* /g

T i ) I14dH (n=15) 4 (n=15)
Bacterial species Group [ Group [l
BN Total bacteria 11.3940.053 11.4640. 041
WEIERE IV Clostridium cluster IV 10.9340. 053 10.7440. 079"
W LR XIVa Clostridium cluster XIVa 10. 6040. 049 10. 874 0.136™
WE RN E Bacteroides Prevotella-Por phyromonas 10.1040.131  10.36--0. 026
AT B RE Enterobacteriaceae family 10. 0940, 132 9.93+0. 059
¥R JE Enterococcus spp. 7.9140.063 8.1340.031"
BEBRTAJE Streptococcus spp. 7.8240.046 8.0340.030"

T FR 257 W FH (P<0.05) 5 %+ FoR 2 7 2 (P<<0.01) s PR,
Note: * indicates the significant difference (P<C0. 05); ** indicate the extremely significant difference

(P<20.01) ; The same as below.

2.3 It4hRBRAE . BTREIE A0 &M EZRAREP>0.05, WK 2T AHH, [T HIF
BT A SR 4 B 56 8 00 0 L 9L A1 W 34 R L S5 MEFEEURF 1T 4. 2R ARFH(P>0.05),
%o M 2O, MR E e Em T 1 4.

0.6 : 33r
. 05 ) |
= oaf - E3r
o i Eg 30F
< 03 = 0} T
ﬁ 02F ﬂi 28 F
¥oolp ® o7
0 - ; 26 ' ;
I #HGroup I M #H Group Il I #4Group I 1 #HGroup I
(a) ILIE Spleen (b) i Liver
* RREFBEP <0.05) . FHERF.
* indicates the significant difference (P <C0. 05). The same as below.
2 MifeBEIRIEH
Fig. 2 Viscera index of rex rabbit
2.4 It4hfR 4N E 4B E T & = B0 Fo ARPRIMNEBREAEERNS%
2 6 AT, 55 T 4R T 4190 80 20 Mo K - S0 048 - 8 0 R
TL-1. 102, 114 (4 % B TF i, 10-6. 11-10. 11-12 Table 6 Effect of dietary sulfate on peripheral
INF-y. TNF-a ¥ B FEAR L [ TL-4 2% 5 5 2 (P<<0. 05) blood cell factor in young rabbits
ShHA LI T 49 T 3 25 5 (P >0, 05) s L4 Il
2.5 W% R R E B AL TLR2/4 / I“d/e" row | L
1L-1/¢( L) 52.815+7.662 66.060=L5.577
mRNA #8 % 5 i B i % I e o
W3 T T LI L I T A 42 11.-2/(ng/mL) 10.16240. 055 11.61241. 288
t e  F I - IL-4/(pg/mL) 11.50242. 910 18. 65941, 577"
TLRZ mRNA Rk K — 2. 11 4l TLR2 mRNA IL-6/(pg/mL) 78.333+13.126 67.404+8.962

R ekt I ST 1418 W HUE L T E 21 IL-10/(pg/mL)  52.81544.376 44.627+9.079
AT 1AL BRIFIEAZUE B35 257 (P<<0.05)5h,  112/(pg/ml) 44.041+3.782  43.27241. 861
HHA W TR 2255 (P>0.05), m& 4 74, INF-y/(pg/mL)  64.838=+5.633 56.988+4. 381
L4 ol B B M L DG E A I B 20 21 TLR4 mRNA TNF-a/(pg/mL)  45.966+5. 491 35.729-+3. 624
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FTRAKTF—8. NAN .G & EH 2 TLR4
mRNA MR E B ST T H HFBEHLMET T
A, INEmAHLN 2R B F(P<0.05),

TLR2 mRNAAHX] ik bt
Relation expression of TLR2 mRNA
© = N W A LN O

in Eil

[0l /i Lleum 1% Caecum 9 Spleen - Liver
8 I 4 Group I T4H Group 11

A

B 3 TLR2 mRNA X RiEE
Fig. 3 Relative expression of TLR2 mRNA

O = N Wk LN 0 OO

TLRAmRNAFHN} ik it
Relation expression of TLR4 mRNA

[01)i Lleum 5% Caecum J§UJiE Spleen /i Spleen
= 14 Group 1 M#H Group 1

4 TLR4 mRNA fEXt RIEE
Fig. 4 Relative expression of TLR4 mRNA

3w it

3.1 XMEEFRESERGERRINENZ N

RE N MA YRR R B B 2 R
W ER I AT AL S IR B W R A W Y 3 B B At
TS IR R NIRRT . B
PN 3 AR W A e S WA A R B B A B AR
R VR IR B i T 4k KL R AR R MRG0T R
FELER A R PR e VR g
B E TWMAAR T A EENEN. RKR R
PCR-DGGE 73 #r i IR 4l #1 T 2R X5 36 50 5 1o 1 A 1
SO, R R EE IR T4 T 4L fg sl sl %, 2 41
FEARIE— AL = T 69 %0, %M 20 mg/kg
i B RS AT TR 28 0 O B B R R S5 A A — L
X b 5 A8 4 28 A0 I A T W R R 2 RE VAR B T

WA BFEES, RT-PCR AR EREI & W&
B WIREE AT W R N R R
IV, Wk E 8 g8 B R i e XIVa.
BRIAJE EEER R R . R R ED IR BOR,
T 2 R AT TR 28 6 KM 7 TR RV 1] IR B R A0 410 B RIUR
WL BRGNS R A R A
R BT RBOR L e R E W N A 2 IR PR
MR . BOE 25 A5 F 9 26 B < B TR T TR 2 490 41
RS i v K AT & CRE 5D /9 A2 4, DT 51 2 1
TE TR RE AR A o OOLIEE FF B CPH M 1R S5 A5 LIS (. &
% PP B A D 2 IR B (R 8 XTVa,
ek v B BR T B Bt AL T UL E A R £
XA T AR Y Bl A AR AL R IR TR H 1 B TR AR
PR 2 S, SR DB TR RS T TR 3R B 4 4 M 1 T
7 . ELRE A il B2 26 iz i 4 % FC P MR R B . Beutler
SEUUIRSE A Toll B A2 0K 1 3 U0 40 1 N5 5 1%
SRR R T RS MR, TLR2 Al
TLR4 7EH0 4 & & gy ho & 0 E T, EA K 5
LI 4 F B TLR4 mRNA M X £k & K EH W
TLR2/4 mRNA fixt R &Em T 1 4, HE W
TLR4 728 4k & 2. TLR4 8 50 & 22 & BH % 3# 1Y
LPS, TLR2 $U51 5 2= [C FH P T 9 Bk 58 0% A s w6 B2
fi S s B PE B g 2 . BRR KRG AT I &R &=
BLVE % IR B L A0 P 2 R R 2 Y
R I IE Toll Mz K3 2 A5 5 ik — D53k
T R SR G i 1 e RE . BRI Y R L BT
A I A AE — 2 1 R0 - R 2800 G &R A
P AER K B E R AR SRS . Al
#rh 45 4 PCR-DGGE.RT-PCR # A& X i 4 41
TLR2/4 ik 5341, W] 20 mg/kg B BKFT 18 R
JEBAT R E M bR R HBe 2 & g i g X T
WO 7 FE 3 LY
3.2 WG FEERKEZE RGN
FELNE | RIEAE A 3 W LA B 2 0 S i 2 L s
EIERE —ERE LR T HAEREFE R, &
Edn B RIS B T H A A KR E MR
T P B, SR A o ) I, S A 1Y PR AT
g A A A T BT, Toll B S2 KA S 45 32 b 48
I, Kajikawa %525 5F 55 G K #F B8 Il 98 5 h & 21 -
ML R T HE A0 95 D oA 37 1 5 ey g B LD T 0k 45
4 TLR2,TLR4 Kk w3 hn., ME . JHIE 42
TLRs i3 15 8 I I H S 22 D Ge . A 50 1 s
20 mg/kg B FRKS FT 1R 3 AE W 0 £ /55 00 G0 ML U 48 £
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JEAFEAZH TLR2/4 mRNA MM FELEH ST 1 4,
ok KRG AT T 2% I I 2 v 0 o L U i 5T 7 2 L 21
21 TLR2/4 Fe 3k 110 . S % D) s 4 w5 , 0F 1 A F
AREE . AR SR T kO 1
T A X = i i % TLRs {755
SRR T KSR G g 2B R O R & AR T B AR RE . i
Y R ITFIEZH N TLR2/4 £k B2 L rTRE N .
T R KA AT AT 28 103 4 22 EQ B MR 1A A K (R 22 IR
P A K . BRI 2D, 330 TLR4 Kk & [
fiX. FHEREMZ, 38 TLR2 £k &8,
3.3 x4ME M4 RE E F R

i EXPR NS BURE . AN R TIE.
i J8 IR A TR 7 45 48 E 40 i R 1 R AR I A
FHEOT, TL-2 , TNF-o, INF-y 25 dy Thl 41 5™ 2, 5
YN G RE s TL-4 (TL-10 55 iy Th2 4 g 5= A=, 915
TR G . 24 Thl 4A 5 00 st A2 1 20 i
PE SN AT I 37 B 40 B P LA 2 Th2 40 il
S K O 0 R VL 9328 I 40 ) 400 f 22
Thl 1 Th2 Z [8] 1) V-4 , 68 48 7 HUAK IE 5 f s
Uige . AR WEST Wow G Ah R I 4 A R TL-1
IL-2. 114 & &+ 1 4, 1L-6,1L-10, IL-12,
TNF-o . INF-y B & &AL T [ 4. B IL-4 4b, HAth
A JE 240 i R - 14 G 0 25 A28 Ak L U B TR RN AT TR 2R 6T
G A J) M 20 L R A — S R e H B
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