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Abstract

AIM: To observe the changes in the levels of
intestinal cytokines in rats with endotoxemia
and to investigate the effects of treatment with
Tongfu Granules on intestinal cytokine levels.

METHODS: One hundred and twenty male
Wistar rats were randomly divided into three
groups: control group, endotoxemia group and
treatment group. Endotoxemia was induced by

www. wjgnet.com

a single injection of LPS via the caudal vein. The
levels of intestinal cytokines were measured by
ELISA and radioimmunoassay.

RESULTS: The level of IFN-y at 24 h was sig-
nificantly lower in the endotoxemia group than
in the control and treatment groups (32.93 ng/L
+13.17 ng/L, 37.14 ng/L + 6.70 ng/L vs 23.21
ng/L + 8.65 ng/L, both P < 0.05). The level of
IFN-y at 12 h was significantly higher in the
treatment group than in the control group (39.96
ng/L +8.26 ng/L vs 29.64 ng/L £ 10.78 ng/L, P
< 0.05). The level of IL-4 significantly decreased
in the endotoxemia group at 6 h but increased at
24 h compared with the control and treatment
groups (11556 ng/L +17.67 ng/L, 124.39 ng/L +
26.02 ng/L vs 83.36 ng/L £ 27.24 ng/L, both P <
0.05 or 0.01). IL-4 level at 24 h was significantly
higher in the endotoxemia group than in the
control group (107.96 ng/L +10.86 ng/L vs 92.21
ng/L+17.62ng/L, P <0.05). The levels of Foxp3
at 12 and 24 h were significantly higher in the
endotoxemia group than in the control group
(028 g/L+0.037 g/Lvs0.24 g/L +0.041 g/L;0.26
g/L £0.029 g/L vs 0.22 g/L + 0.041 g/L, both
P < 0.05). The level of Foxp3 at 24 h was signifi-
cantly lower in the treatment group than in the
endotoxemia group (0.23 g/L £0.030 g/L vs 0.26
g/L £0.029 g/L, P <0.05). The levels of sIgA at 2,
12 and 24 h was significantly lower in the endo-
toxemia group than in the control and treatment
groups (2.43 x 10™ £0.23 x 10, 2.18 x 10™" £ 0.27
x 10" vs1.66 x 10" +£0.25 x 10™; 2.76 x 10" £ 0.22
x 10, 2.64 x 10™ £ 0.22 x 10™" vs 2.09 x 1011 +
0.20 x 10™";2.48 x 10™ £ 0.31 x 10™, 2.25 x 10™" £
0.44 x 10™ 95 1.88 x 10" £ 0.45 x 10™, all P < 0.05).
The level of sIgA at 2 h was significantly lower
in the treatment group than in the control group.

CONCLUSION: Small intestinal mucosa injury
and deregulated inflammatory reaction can re-
sult in intestinal immunodepression in rats with
endotoxemia. Treatment with Tongfu Granules
can protect intestinal immune function in rats
with endotoxemia by reducing small intestinal
mucosa injury and bidirectionally regulating in-
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Jrik: 1202 & Wistar K R AL A £ %+ B
(AR, W FZ e (B)A A P 253657 (C)4A,
A28 3 AR UG TR 69 AL B 18] B (24 64 12,
24 h)oF 40, Bt B ROEST ik L
NHZ A, KR BB 2 R W (ELISA)
R BT T Ja M0 Ty ik, A 4L P
S IR B NS ikt R R G
(sIgA).

&R A, CHINFy& 2 /£24 W& TBA
(32.93 ng/L+13.17 ng/L, 37.14 ng/L+6.70
ng/L vs 23.21 ng/L+8.65 ng/L, ¥P<0.05), C4L
INF-y4& %12 h¥l B & TA2L(39.96 ng/L+
8.26 ng/L vs 29.64 ng/L+10.78 ng/L, P<0.05).
A, CZIL-44% /6 h"l 2% TB4L(115.56
ng/L+17.67 ng/L, 124.39 ng/L426.02 ng/L
vs 83.36 ng/L+27.24 ng/L, P<0.053%0.01), 12
BZAIL-44 % 24 hiZ A4 2 H %(107.96
ng/L110.86 ng/L vs 92.21 ng/L417.62 ng/L,
P<0.05). B4LFoxp34-& £12. 24 KA 2
¥ (028 g/L+0.037 g/L vs 0.24 g/L+0.041
g/L; 0.26 g/L+0.029 g/L vs 0.22 g/L+0.041
g/L, 3P<0.05), C#LFoxp34-%24 h"l 2/ TB
20(0.23 g/L30.030 g/L vs 0.26 g/.£0.029 g/L,
P<0.05). A, C4slgA422. 12, 24 hAZH
FB2A(2.43X10"+0.23X 10", 2.18X 10"+
0.27X 10" vs 1.66X 10" £0.25X10™"; 2.76 X
10"4£0.22X 10", 2.64X 10" +£0.22X 10" vs
2.09X10"+0.20x10"; 2.48X 10" +0.31 X
10", 225X 10" +0.44 X 10" vs 1.88X 10" +
0.45X 10", 39P<0.05), C4L5 AR AT L 12
2 hi B 51K,
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B WiE A 2 28 B DhReb i 25 &1k (multiple organ
dysfunction syndrome, MODS)H fx 5 524", H:
P05 R AR5 40.5%. 8 i B s o e 140 n
SEHEN R A FEBAY, RIEMODSHIK
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ISR ] i B 3 53— T 503 B v 247 38 IR A0 1+
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1 #RR73E

1.1 M4+ SPFAAd R & Wistar K U120, 445 &
200.5 g+12.3 g, W b 5T 4l R 46 S8 8
ARA PR W] SiAGIR G 2 85 R T ¥ Fl(lipopoly-
saccharide, LPS, KIZ#f i, 055 : BS)I £ H
SigmaA ). KRHAL 2 -4(interleukin-4,
IL-4). T4t Z%-y(interferon-y, IFN-y) A& Xk
5% R -3 (forkhead box P3, Foxp3)& & ik e
2 W it 2:(enzyme-linked immunosorbent assays,
ELIS ARl H 5 &0 B A6 5 300 28 5 A Yy s
SRR T K U A 5 s T A g K
£ M A(secretory immunoglobulin A, sIgA) & & il
SR G 8 A I ) 5 0 1B Gt 5T RE T T
rh 2438 T SR (16 5-20050901) I B b 5T K3k i)
2.

1.2 77

1.2.1 # 4 4G5, SERYIBENL 7 R IE
WA, WERMGEA PB4, Bl
40 5. R Cheng 2 )5 v 7 P 75 38 MU AEASE
B, R RS TR, HARENIL0
mg/kg, B4 K CAESTLPSIE I, AZLiE Sk
PEERIK(1 mL/kg). RN TER G RN 2145 T 259
WEH, CULLL T BT SR L ( FE 40.5 kg/L), A
H M BALE T35 FE 25 MA/K. JERL 5 5 v I 7] £
2+ 6. 1224 RIS A SEB0, UM 2R
¥ P9 A IEAT RS
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=1 SERBRBLINFZE (ng/l) N2 AR
EGECBUR U 3
Ao JE BF M A6 BE %
4R 2h 6h 12 h 24 h BHTHREA
e BB A A 6
TENRA 32.564+12.56 21.19+17.80 29.64+10.78 32.93+13.17 FHMR, THRA
ASRIEH 33.81+16.66 36.69 + 16.52 32.28+9.30 23.21 +8.65° HEEhEEE W
PEBITA 3356+ 13.50 29.74+13.18 39.96 + 8.26° 37.14 £ 6.70° h L IE B 69 AL,
- o 25 4% 47 A

°P<0.05 vs ZXENYIBLH; °P<0.05 vs IS =INGEA.

1.2.2 FHLIRIL AN H IR A Z -4 (hema-
toxylin and eosin, HE)%x a0 £ A7) 21 Jill s 2
95 B 4R
1.2.3 % % 9% 5 FIL-4. TFN-y&Foxp3#ainl: B/
Ja gL I )3, B0 JE B s, SR ABC-
ELISAVERL I f % 7+ 1.
1.2.4 f7 N5 slgAsbil: BUNE A 25402 g, I
AN4.8 mLA# Eh K 78 73 v, B0 G B, SR
FHBCH G 7 24000 i 3 25 (R sTg A B o Af
FHA4x B B0 AR T (3 [ Beckman 24 7] )Rl 11
WAV IR EASE. DN hsigAs &
HEREATER AN REE R, DHFRROK
5 SHIE AN D) BER A X 45 F .
BritsE kIR A I SPSS18.0% 1 b 3 K 45,
TR R Hmean = SDFE R, FE g4 52
AR TTFERH JT 250 4T, 2 W34 % L g
S-N-KAG I /7 v, P<0.05I\ A 2 5 A7 i & k.
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I 70 L 7K Ji B 58 A MO i A R T, 1 4 R AL
KRB R TG 48, LRI,
BRI AEAT 2 M gl e, h 25967 LK R
RN G AR R, DREHST, (Hn] W 2545,
R e AN BH 85, ] W2 58 PR Al v v (T ).
BZH Je CAYITE12-24 W Rl B 45 M 5ot d5 1 4.
22 MR B IE S TR
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724 hiH W BERAIG; TR 25367 7612 Wi e T, H
7524 hEb P2 2 AR I 2 T (R D).

222 WREF: NERMAEAIHHLIL-45 5
766 Wi W BRAIC, (A 7024 Wi S THian: th2vasr 4l
JEH B AR, (HAEG hEk P # 2 e 4 B S T .
W 75 2 IMUE 20 41 2 Foxp3 & S AE 12 5224 hiY] i
Thin; P25y AL B, {HAE24 hib
FIAEL W] PRI (R 2, 3).
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W@ 5 F M ® 2 SEABHALIL-ISE hg/l)
A M, A

U RS- )
A I A A — 5 49

pax:l 2h 6h 12h 24 h

TENIRA 82.40 + 15.85 115.56 + 17.67 94.19+17.48 92.21+17.62
RS RIDEH 98.20+15.77 83.36+27.24° 97.90+8.76 107.96 + 10.86°
EEE R )= gz ] 90.65 + 23.56 124.39 + 26.02° 95.68+13.71 96.94 +11.34

°P<0.05 vs Z=EWIRAE; P<0.05 vs AERIMELR.

xR 3 BEARIHELRFoxp3SE (ng/L)

pax:l 2h 6h 12h 24 h

=EWRA 0.20+0.051 0.25+0.033 0.24 +0.041 0.22 +0.041

RSRINESR 0.24+0.017 0.26 +0.033 0.28+0.037° 0.26 +0.029°

BT H 0.22 +0.045 0.25 +0.035 0.25 +0.034 0.23 +0.030°
P<0.05 vs ZXENTIB4H; °P<0.05 vs NS RINAEA.

R 4 BERREARSYSIgASE (x107)

ax’:| 2h 6h 12h 24 h

TENIRA 2.43+0.23 2.64+0.55 2.76+0.22 2.48+0.31

RS RIAEH 1.66+0.25° 2.47 £0.28 2.09 +0.20° 1.88 +0.45°

EEZ) e gzl 2.18+0.27* 2.45+0.35 2.64+£0.22° 2.25+0.44°

°P<0.05 vs ZENTIRLE; P<0.05 vs REXRIDIFA.
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