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Sk MR AR A AL - A B 3T B 4L (NC) L k8 55 A (UC) 4 8 25 4 28 (CIP, 0. 50 mg/kg) . 5 25 I 35 357 ok A&
(BSP. L,1. 25 g/kg) . % (BSP. M, 2. 50 g/kg) . & (BSP. H,5.0 g/kg) #l &40, M 5 k., %5 7d 5, R Ent, A
JA 16S rRNA ) 5 H KA M 8 § #4485 A ELISA Al do ik ¥ & 4% 6(1L-6) B3R E F (TNF-o . g A&
4L~ ah-& 2(L-2)F F#h £ yAFN- ¥ A& F, 22 &9 .(1)5 NCa4ak,UC 4+ ACE 35 % B F %1%
(P<C0.05);15 UC 4248 ,BSP. M 28 % Chaol 34 ,Shannon 35 % #= ACE #8 4 2 %4 % (P<C0.05), ()5 NC 4
A6, UC 40 * 4 4 8 1 (Fusobacteria) . & % B 17 ( Proteobacteria) . 7k &% B 17 ( Actinobacteria) #= X % #F B
(Escherichia coli) 8 & F 2 & 7 % (P<<0.05);5 UC 41481t ,BSP. L.BSP. M #= BSP. H A PR AF A 1. X H @ 1]
Fo K AT 89 K T B F B AR (P<C0.05), B BSP. L 40 % F # 4 ¥ & (Faecalibacterium) ¢ K F B % I & (P <
0.05), (3)BSP.M a4 4k & Ao F 34 B 3 F B £ 3 e (P<T0.05) . & T A BAKM B &, (405 UC 42493 ,BSP. M
kP IL-4.1L-2 W IFN-y #9422 %7 &, 8 Z AL 1L-6 7= TNF-« 94 & (P<0.05), % LA, P 7 F Mk
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Abstract The study was conducted to investigate the effect of the rumen microbiota environment formed by Baatar-7

powder early intervention on immunity in calves infected with pathogenic Escherichia coli O;. A total of 30 Holstein
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calves were randomly divided into the normal control group (NC), untreated group (UC), cipfloxacin group (CIP),
Baatar-7 powder low (1.25 g/kg, BSP.L), medium (2.50 g/kg, BSP.M) and high (5.0 g/kg, BSP.H) groups (n=
5). At 7 days after administration, blood samples were collected. The rumen contents were detected by 16S rRNA
sequencing technology, and the levels of interleukin 6 (IL-6), tumor necrosis factor (TNF-«), interleukin 4 (IL-4),
interleukin 2 (IL-2) and Interferon y (IFN-y) in serum were detected by ELISA. The results showed that. 1) Compared
with the NC group, ACE index in the UC group was significantly decreased (P<C0.05); Compared with the UC group,
the Chaol index, Shannon index, and ACE index in the BSP. M group were significantly increased (P <C0.05).
2) Compared with the NC group, the level of abundance of Fusobacteria, Proteobacteria, Actinobacteria and E. coli in
the UC group were significantly increased (P<C0.05); Compared with the UC group, the levels of Fusobacterium,
Proteobacteria, and Escherichia coli in the BSP. L, BSP. M, and BSP. H groups were significantly reduced (P<0.05),
but in the BSP. L group, the level of Faecalibacterium was significantly increased (P<C0.05). 3) The body weight and
average daily gain of calves in BSP. M group were significantly increased (P<C0.05), and the diarrhea rate was also
decreased. 4) Compared with the UC group, the serum levels of IL-4, IL-2, and IFN-y in BSP. M group were
significantly higher those in UC group, and the levels of IL-6 and TNF-a were significantly lower (P <C0.05). In
summary, the rumen microbiota environment formed by the early intervention of medium dose of Baatar seven powder
increased the number, richness and diversity of ruminal microflora infected with the pathogenic E. coli, increased the

proportion of beneficial microflora, reduced the proportion of opportunistic pathogens, enhanced anti-inflammatory and

immune capabilities, and reduced the risk of diarrhea.

Keywords Baatar-7 powder; pathogenic Escherichia coli; rumen microbiota; 16S rRNA sequencing
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R K2 A A PR S T SR A TN VD R
HH 25V AT BR 2 W) 5 Bl i F7-7 BR H 3 9
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WP R TR 0 250k A IR A |l KAPA HiFi
HotStart ReadyMIX, I H 3¢ B KAPA 4 ¥/ 7l s
TiE M. oA K HE O fE A 2l R A F] 5 DNA
Template Prep Kit 1. 0, g B € E K FEFEAE Y #0
A) ; Agilent DNA 12000 Reagents, W [ 3& E Z #E{&
B A BR 2\ 7] s DNA Sequencing Bundle 4. 0, H
K- YRR W ELISA 5 & A N 52 1
AR EAE A A .

1.1.3 &KBBE

At bR AL (Synergy HT, bk A YR A R
7D 3 PCR Y (Biosafer 2@, & E)

L2 REHE
1.2.1 736 42-7 whaog 4] &

AL RN R AN VAN IS AP R I | B
MR RE 2k 200 O FREIR 3 2:2:2: 1222
1 Lo BT A 245
1.2.2 XBEshpEAGEIRL BT X

i ST HLRE 2R S 6 7 R BRI N 5l ROl R

PER 9 BEZE R Sx p v R F R IR 52 Rl K7 5
BB s e Z 48 B BT 1 R B
4B H 4 LAy 4 PR 25 iR T A0 O T
6:30 F1 18:30 23 il FEAT N T Aa MR, 482 4 fm) 5 457 B
Z: DL SCHR[13 ],

PEPE 30 SLARE AT 1 H 4 A9 filt 5 foy 307 4 4
BEBLAY A 6 2. B4 5 kA WER 1, ¥&ilmay
BT SE . fedhgi4d.2 /T8 5 d R L
R E. coli O;(2.50 X 10" CFU/mL, 100 mL/3k)
1h JFHEE4 25, KR JT 4 (Untreated control,
UC) AT A 4 (Ciprofloxacin, CIP) . i %fi $i7 1% 5
20 (Low dose of Baatar seven powder, BSP. L),
Fygf 7 ) B 2H ( Medium dose of Baatar seven
powder, BSP. M) F1 B %5 $i 15 7] & 24 (High dose of
Baatar seven powder, BSP. H) 4 424~ 2 1 iR B2 Fh 38
Witk E. coli O #7775 £ 8, X i 241 (Normal
control, NC) B4 F Ik JC 1 A= B AR 7K H B 45 24 4 5
WA ES T A2 K/d, T T dRKEAS 1
J B A TEAR AL B 52 T BUBE 5 [m) s o R I A8
EU IR B ML, 23 B I0LTE L AR B R H N AEY
AT E T WARAF TR 25

x1 REIMRBNEIREARTR

Table 1 Establishment of experimental animal model and administration plan

4151 A i/ Sk L ESYIES

Group No. of calves Administration program
NC 4 5 FRAHERKES 7 d
uc 4 5 FORAEEERK 4 dE.FH S d DRGTH, A SEEREMELKES 7 d
CIP 4 5 ORIV A 0.5 mg/ke, TH 5 d DR TH, kLR CIP 45 7 d
BSP. L 2 5 R A %085 1. 25 g/kg, T4 5 d DIREGTH , H4k 3 BSP. L 245 7 d
BSP. M 4 5 FRA 3% 4 2.50 g/kg, T4 5 d IR T - FR4RLE0E R BSP. M &5 7 d
BSP. H 41 5 FURA B84 5.0 g/ke. T4 5 d HIRSA B - P4 BSP. H 245 7 d

W NC=1E % X J 4L . UC=KiH 7 41 . CIP = R 15 ¥ 52 41 R B %0 -7 R #I (BSP. L) | o (BSP. M) | & (BSP. H) & 41 .

A

Note: NC= Natural control group; UC= Untreated control group; CIP= Ciprofloxacin group; BSP. L=Low dose of Baatar

seven powder; BSP. M= Medium dose of Baatar seven powder; BSP. H= High dose of Baatar seven powder. The

same below.

1.2.3 B4 wiFmienlF ik

BT ARG 1 h 5,38 1 R kR 4 R
M. Fr ik 1 hJE. B0 (E 4 °CF 3000 g &0
15 min) 43 & L% IF R A2 T — 20 “Cok4a. M H
ELISA it # & W & 1L-6, TNF-q, IL-4, IL-2 #l

IFN-y (& s,

1.2.4 1 DNA 6932 5F= 16S rRNA £ B 53] 5 3
G527 d S B AR O B8, R QIAamp

Fast DNA Stool Mini-Kit iz 7] & (H #i& ¥d 7 5 43

V) X298 N LA R DNAL 28 1. 0 Y0 B iR b
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RIS LUK AT 5E Ah 43 ot O B T A B9 4 1R DNA 4fi B
(ODxgy / ODsgy =1. 8~2. 0) FUTT F Ve FE (100 pg/ L)
B H DNA & T —80 CLRAfF. FIH] PCR Xt 4 4}
FES i DNA #E47 16S rRNA B H V34 V4 X §-
34 {#i B Thermofisher ) TonS5™ XL #4737 L AL
e Gl e 5K SE600) . 1 4] 38 FA 514k 341F (5"~
CCTAYGGGRBGCASCAG-3"), )z [a] i H 51 ¥ K
805R  ( 5'-GGACTACNNGGGTATCTAAT-3"),
XTGP H TP B4 16S rRNA B[N V3+ V4
X ¥4, PCR §" 1 L hj 50 pL 1K &R S % 456
10 ng/pLL (5 pl) #EH DNA.5 pl. Taq R & [l
(5 U/pL; TaKaRa,Japan) DL & b RS #1145 1 pL
(10 pmol/L)., i | GeneJET K& I8 Yk ik 7 &
(Thermo Scientific 2y &) Bl PCR itk =4, &%
J& B AR T P 6 A1 G 0 R SRR R A BR A
ML . KA Qiime B (Version 1. 9. 1) 43 #F
Alpha ZFEE 1,

R FF T ARG < 4 T T R A R 1 N S B R Y
DNA H%¢ 5t 2 it PCR 3 Kz I K B #F 1§ O1: K88
(B ¥ % it: F: 5-AAGGGAAATGTGGTGAAA-
3";R:5- CGGTTTCTTCTTGTTAATCG-3) 1%
B, MK ZR N 25 pl:12.5 pL i) PCR Master
Mix, E Fi#E5I ¥4 1. 0 pL, DNA # A 3. 0 pl.
7.5 pL ddH, 0, PCR 72 Jy & & . 9 4 £ (92 C,

45 s) A8 PE (92 °C, 30 s), 1B k(60 C,45 s), ZEAifi
(72 °C, 1 min), & 40 A4 F ¥R, & 3 4E {1 (72 °C,
45 ) k(4 OO,
1.3 #|\H it

Bl M B8 pn iR &R . R SPSS 22,0
AT 251 HT .
2

HBRE5SM

2.1 BE4EENBTYHEEEZE Alpha SHESH

& 38 # ( Shannon index). % ¥ 7 #8 %
(Simpson index) . Chaol $§ £t f1 ACE F & J 45 41
EHT ARG ZEEMESELE 2, 42
7dJE.5 NC 4l M . UC 40+ Shannon #5 %L,
(P=0.114).(Simpson ${ % (P=0. 768) #ll Chaol
FEH(P=0.053) Jo 2 ¥ 25 5. {1 ACE 45 % UC
Hrh BERRAR(P=0.013); 5 UC 414f [t , BSP. M
ZHh Chaol #5 %% (P =0. 001) , Shannon 5 %% (P =
0.023)Fl ACE $8% (P=0.000 1) i # F} 5 ; BSP. L
#H v Shannon 3§ %k . Simpson 8 % f1 ACE 5 &
UC 41 5 Z R (3% P=0.000 1),BSP. H i h £
FEVEFE BOC B P24 % (P>>0. 05) ;Ui ] BSP. M 44
HOBL 90 A R B Z R R R . 45 R
F W], BSP. M 41 FE S £ R R K AN R £
FEPE

R2 FRFEHMEE-7 KBRS BB MEY Alpha ZHEH M

Table 2 Effects of different doses of Baatar-7 powder on calf rumen microbial Alpha diversity

Eizk NC 44 UC 4 CIP 4 BSP. L 41 BSP. M £ BSP. H 41

Index NC group UC group CIP group BSP. L. group BSP.M group BSP. H group
Shannon 5.22 ab 4.73 b 5.59 a 2.34 ¢ 5.45 a 4.82'b
Simpson 0.91 ab 0.92 ab 0.95 a 0.53 ¢ 0.93 ab 0.89b
Chaol 548.54 ab 396.79 be 556.70 a 320.93 ¢ 694. 24 a 496. 35 ab
ACE 554.77 ab 400. 58 ¢ 561. 16 ab 327.88 d 662.48 a 504. 05 be

HAFENG FRERREFABE(P>0.05), AR/NEFRAAEET BE(P<0.05), T,

Note: The values with the same letter superscripts mean no significant difference (P>>0. 05), while with different letter

superscripts mean significant difference (P<C0.05). The same below.

2.2 MZHA-T R R TRERAEE RED X
BEAHREXRBTEESARE] B EEEH
FEMZMN
4257 dJa T34k 6 Az LR R ) 2 5

Wit Version 3.8.31 [LXT & B, 6 HAEATE]FE

KAV B3 TR B (PR A 35 22 ) HE A T 10 i) Fh

W 3, K. 5 NC AM I, UC 414 ¥k 1
P ARTE TR ] HCER T8 1) AR AT B 1 3 B 24 0 2%
FHiE5 (P<<0. 05) s 78 J&@ /K -, UC 4L P 3l FTF i Jm (P =
0.975) MM E B (P=0.926) M1 EIE HERE B
(P=0. 23D FE R NC H ¥ F2k.

5 UC 4141t . BSP. L. BSP. M il BSP. H 41}
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WAFEE 1T AL B 10 F B R (P <
0.05),3F H BSP. L 1 BSP. H 4 Pk & w100 = &
W B 2 R (P=0.000 1);BSP. L 1 LKL E B

BEF (P =0.045), BSP. L (P = 0. 001) #l
BSP. M 41 (P=0.001) f LIA B BR & 10 £ B 3%
Fh = (P<<0.05),

®3 FAEFEMAHR-7T KB EFBEEREYFENZMN

Table 3 Effects of different doses of Baatar-7 powder on the rumen microbial structure of calves %
DS NC 41 UC 41 CIP #H BSP. L 4 BSP.M 4 BSP. H 21
Taxonomy NC group UC group CIP group BSP. L group BSP. M group BSP. H group

77K Phylum

JERET ] 27.134+4.03d 21.9346.36 de  43.25+7.36 ¢  90.994+1.66a 74.6523.03 b 19.81+4.88 de
AT 34.5947.93 b  44.47412.45 ab 39.68£9.57b  5.9941.11c¢ 12.7741.48 ¢ 52.60E8.29 a
TILE ] 29.43410.34 b  9.77£4.76 a 4.214£1.95b  2.4740.83b  4.47£2.30 b 17.70£5.34 b
WA 2.674+2.13b  16.10%3.19 a 3.8840.06 b  0.0540.01b  0.4240.21b  1.87£0.40 b
EA N 1.2540.56 cd  7.2642.52 a 2.11£0.36 ¢ 0.1540.03d 5.67%1.28a  0.79%0.05 cd
J& 7KF Genus
AT B 24.22413.05a 24.40%8.03 a 7.3342.81b  5.5741.06 b  0.6020.01b 33.78+£12.49 a
MR ER 0.48+0.06 ¢ 0.11£0.05 ¢ 7.1140.14 a  3.1540.52b  0.32£0.19 ¢ 0.0620.00 ¢

EIRR R T 2.26£1.05b 0.54£0.07 b 0.19%£0.06 ¢ 7.09+£0.73a 18.98+£4.72 a 0.39£0.17 ¢

WA & 2.6540.21 b 16.044-3.20 a 3.794£0.06 b 0.04+£0.01b  0.3540.00b  1.7940.39 b

L JERERE ] Firmicutes; #I4FH ] Bacteroidetes; 28 B[] Proteobacteria; #2415 ] Fusobacteria; #ZE &[] Actinobacteria; T g

Bacteroides; ZEWARH IR Faecalibacterium; BIBEIRE R Lachnoclostridium; WATH & Fusobacterium,

2.3 Mai-7 KRBT REANES RED
REYFUEABHEAEFEERRBHAES
= A
il it RT-PCR & & 73 42 4= 9 B b K A
MEEWER 4, 5257 d)E. 5 NCHML. UC H
HOR I AT Y i T R (P =0..000 1) 5 UC

ZHAH [, BSP. L(P=0. 004) .BSP. M(P=0. 002) I
BSP. H 20 (P=0. 001) K #F 1A 19 & it 10 2% T %
(P<<0.05); 5 CIP &ALt , BSP. M(P=0. 070) f
BSP. H 4 (P=0. 101) H K A1 1 19 & & JC 8. % 22
S, UL BSP. M i1 BSP. H 20 7] B A% K i T 1 14 7K
L If 5 CIP A,

x4 FRFAEHTEHE-7 KB EFBEPRBTESENZ N

Table 4 Effects of different doses of Baatar-7 powder on the content of

E. coli in the rumen of calves 1gCFU/g
NC 24 UC 4 CIP 4 BSP. L 41 BSP. M #H BSP. H 41
NC group UC group CIP group BSP. L group BSP. M group BSP. H group
5.24=+0.06 d 9.67=+1.30a 5.42740. 32cd 7.16+1.06b 6.8240. 11bc 6.67 0. 21bcd

2.4 MEIH-T R BHTFRERNES MEDT
BAHFERBHEAEFRER AEURT
HREENE MW

(OE VAN @O -RCE Sy RN R A TN

Bl 1(a), 45257 d j5.NC HEMETE; UC A4 1E

15583k 80005 4% FH 25 4 (462 4 R V5 = 208 F B
BSP. M #1 BSP. H 454+ 15 % 5 CIP #H [, T %
#) 20% , Ut B BSP A B AR EE 2R Y BUR % E. coli
51 NG5 % A AR

Bi gl 77 WA WL T SO B R AR
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R T T P 28 A R S 3 i (9 52 e DL 181 1(b) 45 2558
Od, WA ZmBAEFRELERARE (P>
0.05):4525 7 d J5.5 NC 4 b, UC 4 k&
(P=0.021,& 1(c) M HBEE(P=0.002,& 1(d))

100 (a) 5% Diarrhea rate
80k 30
2
s
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b "
@ E 40t
a
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: il
0 —

N Q>
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40 - (c) H5TRIRE Days 7 weight

OO R Ny N D
R S A R R
& &

WBEREAR (P<<0.05); 55 UC 414 th, BSP. M A0
BSP. H 208 4F fk il H 1Y 8 0 & 7H s (B8 P=
0. 001, P<C0.05) . i}d I 15 M BSP. M Al BSP. H ] 4
FRME VS BRI A A T H B E R

40 (b) ZEORIATE Day 0 weight

a a = a a a

30

10
"0 @ 8 oy o 2
RN TR
(d) SFH4 H i H Average daily gain
0.8 a ab
ahc
. 0.6 3% ed
2 =
=T
o ,©
E[B d
0.2 F

<O < NS v
RS @%@. %@\ e

TEAR ] 4 B0 7 P R B AR ]/ 5 R B 9 B2 08 B 35 0 22 % (P=>0. 05) L i B A AT
NG PR AR B 5 22 5 (P<C0. 05),

The values with the same letter superscripts mean no significant difference (P>>0.05),

while values with different letter superscripts mean significant difference (P<Z0. 05).
1 AEAANNEFETE FEURFEFHRIEBE

Fig. 1 The effect of different groups on diarrhea rate,weight gain and average daily gain of diarrhea calves

2.5 BUEHH-T7 BRECXS B E R E. coli O, B4

1 7 % % 40 B T 19 &2 0

BoT i1 -7 A RO 24 i 3 R B AR L B A e I
TR R 5,425 7 d )5, 5 NCHME,UC 4
M3 H IL-4 (P =0. 007), IL-2 (P = 0. 000 1) Al
IFN-y(P=0. 02D 1 & & i & T % . fH TNF-o(P=
0.010) By &t i & JH s 5 UC 4040 Lk, BSP. M 41
My 1L-4 /9 & i B & s (P=0.006) ,JfF 5 NC
(P=0.982) il CIP 21 (P = 0. 421) ¥ F; BSP. L,
BSP. M I BSP. H 41 IfiL 7% 1 1L-2 F1 IFN-y 1y & &
BEFE (¥ P<0.05); BSP. M 1 BSP. H 41
1L-6 F1 TNF-o 19 it i 3 FEAR (¥ P<<0. 05) , Ui W]
BSP 0] By 1k R 0 & A= P8 BT R s B R
ik BRI R T

3 3 g
TV A TR 5% 2 B 80U K AT e 2 5 R B2 4R IR VS

I EENBORES . Y258 98 B gk
Yy v A OB AR R AN T AN R g i R
B AP 2 ) B PR S TR T R AR T T R
0 A R R 2 RO REY . TR R
ZH0 5 Z KT B AVE 259 38 RDRE b s iR 18] 75
A B Y (R i 22 X WLV AT 0 O K B T
B R P& fl A4 Shannon #5481, Simpson 48§ ${UF1
Chaol ¥8%5 18 & = T X B4, I H v 550 4t 21 26 8 15
i 38 R RE 22 BRI SOR I T . Mk,
i 16+ S5 AR R A A 1 2 R I DR 25 BT 4R
B AR#FFEH .5 UC 4B g Fi-7 bk B 7
WA L . BSP. M 20 2 #1448 %1 (Shannon $5 £5 Al
ACE #5850 .35 7t = Ud B B g -7 WK b 57 4 24
YyJe S R R 2R S T UC AR R
29 AW 5T 5 Wang AR 45 R — 5,

A 3 HER A R T 32 B R
VT A R T 8 it Al 28 2 0 5 o i AT 4 B 98 B
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Table 5 Effects of Baatar-7 powder on immune cytokines in calves pg/mL

RN NC 2 UCH CIP
Items NC group UC group CIP group
1.4 67.06+5.61 a 50.31£8.14 b 62.68+10.06 a
1L.-2 131.7446.21 a 90.59+13.21 b 124.60415.37 a
IFN-y 1401.674107. 96 bc 1229.44428.87d 1541.94+85.15 ab
1L-6 165.66+4.02 abc 177.814+9.96 a 151.64+20. 65 ¢
TNF-« 167.66+21.01 b 210.13429.10 a 172.97+6.68 b
18 bR BSP. L 4 BSP. M 4 BSP. H 4
Items BSP. L group BSP. M group BSP. H group
114 56.62+7.83 ab 67.18+2.54 a 55.75+9.57 ab
1L-2 126.39+11.99 a 132.94+8.31 a 130.38+17.69 a
IFN-y 1378.06+119.79 ¢ 1554,.44+93.62 a 1461.39+113. 16 abc
1L-6 174,07+7.79 ab 149.89+11.92 ¢ 156. 20411, 43 be
TNF-a 183.03+14.03 ab 168.86427.09 b 171.77419.52 b

FRAOR A ) T R JERETR ] L T B A AT 4R O Rl
A R B AR R 1 R AR T ) AR e L IR
BETR 1B Wi nts . AR5, 5 UC il CIP
ZHAH 1 . BSP. L Fl BSP. M £H 2 40 983 B P ) B2 3 1)
Y0 I T DU BT 1) AT 3K i P ] ML BT 4t
PI-7 MRS B AR R A 25 R T RE A R T 4R
R ST 3E N H ORI Ak . 2 BOR AT BT P9 Y 40 R
FABORE T TASTE BT T & RIA AT » 2 800 30k
B 5 1 s LR AR 5, R RE I AR BRI R
AN [R5 2 ¥ BSP A] g 2 AR AL AR ARAT T
T TTRUR AT B R T S A R AR Y L X i
P ) DR o] 263 77 WA L o B0 T AR K E A
AHEBAB AR,

TE N PRI R BE TR ] 5 BRI AT T T 1Y 3=
JE TR — S 3E B A O S SORE R 1T B R R G R
fIK . RZ 2 MoK Y T8 o AR AR TR T Y
FRE R B 28 B 0. R TR A5 X AL, i D
TNF-o Fl IL-6 BY7= A, RAE IR, DR A4 25 7
TR G AT AR R A D 5 S H6 b . ARAT 1A
1AL Z A EOR I (= RO E R D L 77 R R
PR 3h i FL A AR R # E  TT R IR i B I 45 R
ARBFFE .5 UC d A L, BSP AT S 25 18 hn s 4 1 75
o TL-2 R TEN-y (1) & & DA K3 e 15 ik ) IR
B TR EEE s BSP. M Fil BSP. H 4 1 3 K& A% 11-6,

TNF-o (175 2 F1 5 2 B AR AR AT 181 1] FNZS T2 B 1T 1Y
FE R, X 16 B 4 W BSP Rl g B8 R RE B 6 40
R 000 M A 1D R R TR A1) Al R ) AR A R T T

BT A Y R BT T R R T 4 T R B R
Yy i T T 2 WORS TR RN T L T R R B, BRI
TR Ja8 K 181 00 5 B L B I i T 9 0 o DA T )
TP BB VR . Yan 259 0P 58 % B, 3 %6 2 b
of BEARAR T 1 8 A =F B2 DT 3G m 1 T 48 Can TL-2,
IFN-y Fil IL-4 %§) K ¥, AW 5, UC bl &
BSP. L #l BSP. M 41 B 497 'H N & 18 18 Bk 13 & Fi 8
TR TR T B 09 T v o RR AT TR B RN R i AT T R Y
FEAIG s TNF-a A1 TL-6 f9 7= A= 9 20 o Dk 2 445 S5 4 )
B it F-7 DR HICWT 48 1T ST A £R DOk R Ao B0 TR L
P25 I B4 Mo, 8958 T TL-2 IFN-y A1 114 iy ik,
WD JRAE KA B T S T AR T R E G N,
LZRBIFRBEEMEN .,

VT AR DR 2 A [R) A 52 O L B KRR LT
FTCPUA K AR R A T AR 4 T 24 o [ N A B
T, EEERBEL D AERKE .20
FH G Y B 2 Fhpt A= 2T 24 1) 1R 0k S FEAIR 25 9
JP o DTS — P L2l R SR A W R IR, HLA AR i
R AN = T I ST N2 | NN 193 I = R 3
FH T 2506 /N ST i T8 B AN e g 1 B9 AE
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BEAF . BTAH BT RO T ORI B AR W ER 6 I S B0 T I T R B A S T R T 65

Ao ARBETER I BT BT R AR B S
Jo8 AR W PR BT AE — o R b n] R EO 1
E.coli Oy BB N EHEREN Z . 21T
LB gt 437 -7 WR BT 698 DN RS A K A AR AL g
AT I oL B 2% PR B BRUKF T 4R e
R PEPLAE . 145 B Wy HLR G2 D RE . DA T P IR
TSR AR IE gk — 28 IF AR R 1 25 9 ok
A SR Y R AT BB A TS L 4R m LR ST R L
H i w R DR de it T 2 Al IR N W 1k 25 M iy
A 0y 2 RO B AR g T R P AR S A 5 4 o g 4 3
B BE A A S 0 B
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