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Effect of Zaoshi Hewei Formula on HPA Axis, Inflammatory Factors and Immune Function in Rats with
Dampness Heat Syndrome of Spleen and Stomach

ZHANG Nanal, CUI Cuiz, ZHANG Zhenwei3(1.Kaifeng City Hospital of Traditional Chinese Medicine, Kaifeng 475000,
China; 2.Henan Applied Technology Career Academy, Kaifeng 475000, China; 3.Chinese People’s Liberation Army (PLA) First
55 Central Hospital, Kaifeng 475003, China)

ABSTRACT: OBJECTIVE To study the effects of Zaoshi Hewei Formula on HPA axis, inflammatory factors and immune
function in rats with dampness heat syndrome of spleen and stomach. METHODS The animal model of damp heat syndrome
of spleen and stomach was replicated by “environmental factors + fat diet + inflammatory factors”. SPF SD male rats were
randomly divided into 5 groups: normal group, model group, Zaoshi Hewei Formula high, middle and low dose groups(4, 2,
1 g'kg™). The content of adrenocorticotropic hormone releasing hormone (corticotropin releasing homone, CRH), corticotropin
(adrenocorticotropic hormone, ACTH) and cortisol(Cor) were detected by radioimmunoassay. Immunohistochemistry was used
to detect cyclic oxygenase-2 (cyclooxygenase, COX-2) in rat gastric mucous membrane. The expression level of tumor necrosis
factor-o( TNF-a), rat interleukin 1B(IL-1p), interferon-y(interferen-gamma, IFN-y) and rat interleukin 4 (IL-4) were detected by
ELISA. RESULTS Compared with the normal group, the serum levels of CRH, ACTH, Cor, TNF-a, IL-1B, IFN-y, IL-4 and
IFN-y/IL-4 in the rat serum in the model group were significantly increased(P<0.05). Compared with the model group, the above
indexes in the serum of rats were significantly reduced by Zaoshi Hewei formula(P<0.05). Compared with the high dose of
Zaoshi Hewei Formula group, the content of CRH, ACTH and Cor in the low dose group was significantly higher(P<0.05). The
content of each index in the middle dose group was slightly higher than that of the high dose group, and there was no significant
difference between the groups. The improvement of TNF-a and COX-2 was significantly lower than that of high dose group
(P<0.05), but there was no significant difference of the IL-4 index between the middle dose group and high dose group , and the
values of IFN-y/IL-4 in the middle dose group were significantly higher than that of high dose group (P<0.05). CONCLUSION
Zaoshi Hewei Formula can effectively improve the state of disease activity in rat model of dampness heat syndrome of spleen
and stomach, which may be related to adjusting the content of CRH, ACTH and Cor of HPA axis by reducing the related indexes
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of HPA axis, reducing the inflammatory response of the body, improving the immune state and restoring the dynamic balance of

Th1/ Th2 in the immune system.

KEYWORDS: Zaoshi Hewei Formula; splenogastric hypropyrexia syndrome; immune function; inflammatory factors;
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JOL B P RGIE R TP B R G WLRIE, 1%
T UE R R 5 TR 5 i TR L A I A A
9o S A IR e S TR 220k R DU AR I S
AR, R Tl DR O LA A, R
2155 T -4k - IR B2 5T (hypothalamus-
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ZIR R I R AP SR R 2 b . BUAL T 2 A R,
BN 15 £ 8K 30 min, B 1.5h, 52K
Kk 10 f55&, B 1 h, GIFRERE, BERYE
FHFEZME A= 1, KR (P2
TEFY ANy KEFIEHE A XEEKER 200 g 40
BT, SRR 5 FL A 24 TR 2581 1 gmL
T 4 CUKFERAZ S . =B REEE =Ll 256 IR
A, #t5: 1307007N; Hikg: fFH 25g2), 4
WHEN 2.5 gkg™, AZFIE 0.1 mLkg .

CRH. ACTH. Cor JfU% iR &304 [ 5 5 i
AW A\ (#5730 8 20180317, 20180122,
20180314) K BB AFEH F-o( TNF-0))« KR A
& 1BUL-1B). K THLFK-y(interferen-y, IFN-y).
KB EAMNZE 4IL-4)ELISA 1R 7 & F1 3 45 & Bl -2
(cyclooxygenase, COX-2)% % 46 15 &3 B b
HMEL B AW ARG BRA | G52 308 180227,
180322, 180407, 180318, 180314). {RZ&1: KiT
B 10° cfu-mL™",  FH B OKS2 MUE W 2T
Pt
1.3 #¥
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V6 VAT R A8 A S G B SARIE S : 00075685
SEEFNMIVFATIE S . SCXK(7£)2002-0002., T4 52
B S SF i 3G PR IE 1 S T R S
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HAREE, HEBYOK. K&, &8 7d 5451
HARE DA 7
2.1.3 475 IEFHALIERSFRESRE, ST
RE L 9 sk, AmUUK. BAR4 KRB
BTHRKEEABTOK. kE. ZLERAS
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L, 4 RO G UL A . SR U S vk
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R FEAR 1 5 B8 A A% HE % TR & i ] TR A
23 FilEaE
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THREEESRAH X £5 MERER, w5256 5
BHATIES AR, MR IEZS A6 B 7 255 141
IR B DR 27 2 A A AT LR bR, T AT
F1% 8 K FH Dunnett’s T3 £ 3E4T 40 18] LE %8 A AR
EA A AR S 80056 . B A 41 18] s
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3.1 ERKRAT AR
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32 FAKRIME CRH. ACTH. Cor &&=

HIE®HAML, #MARKRMES CRH.
ACTH. Cor % &= W Jt5(P<0.05); H5HAYLH L,
PR LR B 5 %577 B 4 35 3 PRAIOK RS H CRHL
ACTH. Cor & &(P<0.05); 5=/LBZRHAML, k&
RN B 7 %) 2H W 5 7= (P<0.05), R IGH T & 4H.
ZERTGHEE N RSB T s s,
RFFIE A AR MEH CRH. ACTH. Cor &= E
B E(P<0.05), HRIREASER S EH S T ERE
M, MR RA B SR NE 1.

F1 A4 KHEMEF CRH. ACTH. Cor 2 E LB (X £,
n=10)

Tab. 1 Results of CRH, ACTH and Cor contents in serum
of rats in each group(x + s, n=10)

2151 CRH/pg'mL™"  ACTH/pg-mL™" Cor/ng-mL™"
IEH 4 28.56+4.48 22.96+3.41 10.07+3.22
AL 66.45+6.25" 38.65+4.05" 31.74x4.27"
ZHEZRA 33.26+3.157 23.62+2.58% 14.22+3.147
ety it =ls)

i?‘uzéﬂ 32.14+3.92"Y  25.62+3.187 13.853.11?

IA] JTY BB 4
,‘:,',J\El l]EEI T
s 36.88+4.17"% 27.85+3.22D% 16.39+4.219%

H A

TYEE 4
FEim A E J5

A 45.2024.02739% 32.3544.78V2999) 26 52+3.96"79%
I EZ

. SEHAMLIL, "P<0.05; SEEAMLIL, PP<0.05; 5ZEE
AL, PP<0.05; SRR EARAAM L, YP<0.05; SEEA
B AMEE, 2P<0.05,

Note: Compared with control group, "P<0.05; compared with model
group, ?P<0.05; compared with Sanjiu Weitai group, *P<0.05; compared
with Zaoshi Hewei Formula hign dose group, ¥P<0.05; compared with
Zaoshi Hewei Formula medium dose group, >P<0.05.

3.3 HAKR MG+ TNF-a. IL-1B K 5 FiEA A
H COX-2 RIEIKF LU

5IEH A, B H KR IME TNF-a. IL-1B
K EBBEHAN S COX2 £EKFREZFETTE
(P<0.05). H5=JUEZRAMLL, BEBME TP, K
75 2H A5 4B AR 7KV B B AR =1 (P<0.05); =i 7 B 22
SRAEEMN. SEERAME, BEME &
TR E BRI KRS TNF-o. IL-1p & 5 2
MR COX-2 RKIBKF(P<0.05). HEEAE T
mE AR, IR T AR 7 R A S K R
HOIL-1B SESHMEY, ZEREAEEE: mxt
TNF-a. COX-2 [fJof035 2 )% 0 2 55 T & f = 4
(P<0.05). 25K 2.
3.4 FH KR P IFN-y, IL-4 J2 IFN-y/IL-4 %
1K 7KF H

HIER A, BAH KR I IFN-y. IL-4.
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IFN-y/IL-4 {8 W & T+ 5 (P<0.05). SR,
BEIE AN E 7 & R R OR RIS IFN-y. IL-4 J%
IFN-y/IL-4 {8 B 2 B#K(P<0.05). 5= /LB &AM
b, MR E rmfeEdEZSARE, S0, K
FEH M ME IFN-y. IL-4 Bk AW E =7
(P<0.05); —JLEZRAM IFN-y/IL-4 55 3 M &E
HERARE. SEEME FrafsHaM0, F
F AR IL-4 FEbr 2 7% A R E M Z A8, TFN-y,
IFN-y/IL-4 5 35 8 2w 155 (P<0.05) . 25 R W3 3.

F2 AAARMFEF TNFo. IL-1p REHEL R+
COX-2 RAAF LB (X 5, n=10)

Tab. 2 Determination results of TNF-a, IL-1p contents in
serum and COX-2 expression in mucosal tisue of rats in each
group(x s, n=10)

A5 TNF-a/pg-mL™" IL-1p/pg-mL™" COX-2
B4 12.85+2.64 23.44+4.61 0.2140.03
TR 186.52423.74" 171.08+18.75" 0.63+0.02"
ZIEEH 94.25+7.58" 78.6749.21 " 0.2440.01
PRI ATE Ty

TR e8.0548.7802) 83.59+5.98"% 0.26+0.02"
e 7t B A
i yE EH
k”‘f;:}zz; 100.38+8.66"2YY  90.87+6.77"% 0.32+0.03"299
T E 4

Y, [SE

J%?Eii ZZ 135.3610.4799999 121 55+11.87"2999 0 4940021299
T EZ

T HEWAME, "P<0.05; SEAAMIL, PP<0.05; H=EAEE
AL, PP<0.05; SRIRAE T EAEAA L, YP<0.05; SRR
B AAR L, PP<0.05.

Note: Compared with control group, "P<0.05; compared with model
group, ?P<0.05; compared with Sanjiu Weitai group,”P<0.05; compared
with Zaoshi Hewei Formula hign dose group,”P<0.05; compared with
Zaoshi Hewei Formula medium dose group,”P<0.05.

#=3 HHKE M IFN-y. IL-4 & IFN-y/IL-4 &k K F
E (X £5, n=10)

Tab. 3 Determination results of IFN-y, IL-4 and IFN-y/IL-4
contents in serum of rats in each group(x £ 5, n=10)

5 IFN-y/ng-L™" IL-4/ng-L™" IFN-y/IL-4
B4 883.21+86.64 65.25+8.47 13.26+1.21
TR 2677.85£124.31"  158.47+11.62" 17.111.66"
SHHERMA 962.35£30.417 69.77£7.25% 14.22+1.85%
SRR A E T
m;k;?ljzéﬂ 1052.48+85.35"?  78.26+6.02% 13.82+1.51

IE] T B 2
Apra»“E I]E! T
k”‘f'fiuzz; 1305.29£78.59"29Y  87.84+9.44"2Y  15,04%1.27"2Y

I B2

SRR E T
(il =% N

T HIEWAIMLE, YP<0.05; HEARIAIML, PP<0.05; 5=

AMIEL, PP<0.05: SERAIE FEAEAMLL, YP<0.05.

Note: Compared with control group, DP<0.05; compared with model

1747.86262.11"2% 111.02+10.74V39 15.98+1.62D9Y

group, ?P<0.05; compared with Sanjiu Weitai group, *P<0.05; compared
with Zaoshi Hewei Formula hign dose group, ¥P<0.05.
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