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Therapeutic Effect and Mechanism of Chaige Qinlian Tang on
Young Mouse MRSA Pneumonia Model

BIAN Hong-en, CHEN Tuan-ying *
(Second Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000, China)

[ Abstract ] Objective; To explore the therapeutic effect and mechanism of Chaige Qinlian Tang on
pneumonia in young mice. Method: The pneumonia model was duplicated by slowly dripping Staphylococcus
aureus into the nasal cavity of mice. After successful modeling, the mice were randomly divided into model group,
clindamycin group, and high and low-dose Chaige Qinlian Tang groups, with sham operation group as negative
control group. The rats were given 200 mg-kg ' high-dose Chaige Qinlian Tang, 100 mg-kg ' low-dose Chaige
Qinlian Tang and 120 mg-kg ™' clindamycin. The mice were observed every day. Colonies were counted in the
lungs of each group five days later. The expression levels of interleukin (IL) -16, tumor necrosis factor ( TNF) -

« in lung lavage fluid of each group were determined by enzyme linked immunosorbent assay ( ELISA). Real-time
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fluorescent quantitative polymerase chain reaction ( Real-time PCR) and Western blot were used to measure the
expression levels of IL-16, TNF-o in lung lavage fluid of each group. The expressions of tumor necrosis factor
receptor (TNFR) 1, Caspase-3 and Caspase-7 in lung and the pathological changes of lung were observed.
Result; Compared with the sham operation group, the respiratory state and the activity state of the model mice were
worse, and the survival rate was higher in the high-dose Chaige Qinlian Tang group. Compared with the sham
operation group, the pulmonary colony counts in the model group and treatment groups were increased, compared
with the model group, the lung colony counts in clindamycin group and high-dose Chaige Qinlian Tang group were
improved significantly (P <0.05, P <0.01). Compared with the control group, the expression levels of 1L-16,
TNF-a, TNFR1, Caspase-3, Caspase-7 mRNA and protein in the lung of model group and treatment groups were
significantly increased (P < 0.01). Compared with model group, the expression levels of IL-16, TNF-a and
TNFR1, Caspase-3, Caspase-7 in the lung of clindamycin group and high and low-dose Chaige Qinlian Tang groups
were significantly increased (P <0.01). The expression levels of protein and mRNA were significantly decreased
(P<0.05, P<0.01), and the pathological changes of lung were improved, especially in clindamycin group and
high-dose Chaige Qinlian Tang group. Conclusion: Chaige Qinlian Tang has a certain therapeutic effect on

Staphylococcus aureus pneumonia in young mice. This effect may be related to regulating TNFR1, Caspase-3 and

Caspase-7 pathways, reducing the secretion of IL-16 and TNF-alpha, and enhancing the clearance of

staphylococcus aureus.
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FAHF A 38 H AW RN T6% ; 585 55 % ) = f it
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Fig.1 Effect of Chaige Qinlian Tang on pathological structure of lung in MRSA pneumonia young mice( HE, x400)

3.4 X MRSA Jifi % % BUlli b IL-16, TNF-« (1) 5 1)
s dfE, SlRFARAUALEK, BAAH IL-16,
TNF-a i F (P <0.01) ; 5] LA, 45 45 24
4 IL-16 , TNF-a £iL K8 FFE (P <0.05,P <
0.01) , 5855 % % 17 7 42 PO AR i VR S s, L
1,
3.5 % MRSA Bl % %) KU o TNFRI, Caspase-3,
Caspase-7 mRNA F£IK M SR FRHHE,
20 4y BBl TNFR1, Caspase-3, Caspase-7 mRNA [
TR REFE T (P <0.01) s SRR H K, % %4
25 4 B il 7 TNFR1, Caspase-3 , Caspase-7 mRNA 1
TR R FRAR (P <0.05,P <0.01) , 58 B 5 %
e 0 e PO AIGR) B TSR . R 2,
3.6 Xt MRSA Jii & 4 B Jili 4/ TNFR1, Caspase-3,
Caspase-7 HH HFRIBAEM ST ARH L, A
.26 -

& e AR ik 2

F1 B EE 5 MRSA Al & 4 B Bl & IL-16, TNF-a § % I
(xxs, n=10)
Table 1 Effect of Chaige Qinlian Tang on IL-16 and TNF-« in lung

of MRSA pneumonia young mice(x +s, n=10) ng-L~!
2190 Fi 4k /mg-kg ™! IL-16 TNF-a
fBFA - 43.3+7.2 52.1+8.9
T - 676.2 +30.2")  983.2 +26.9"
TR E 120 214.2 +39.0%  280.8 +56.6°
LB 200 333.8 +27.2%  402.8 +21.3%
100 435.4 41.6%  551.2 =41.4%

W SEFARAEY P <0.01; GHMA LD P <0.05,7 P <
0.01(£2,3 ),

2H 41 B fili B TNFR1, Caspase-3, Caspase-7 [ & H %
IRIKF 2 T (P <0.01) s SEIRIA 38, & 45 25
ZH 4 Bl TNFR1, Caspase-3, Caspase-7 [ 1 %
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Fx2 B EFiEH3 MRSA ffi % 49 R it F# TNFRI1, Caspase-3,
Caspase-7 mRNA RIEHFME (v +s, n=5)

Table 2  Effect of Chaige Qinlian Tang on TNFR1, Caspase-3,
Caspase-7 mRNA expression in lung of MRSA pneumonia young

mice (x +s, n=5)

o
2H 1| Al . TNFRI1 Caspase-3 Caspase-7
/mg-kg
BRFAR - 0.113 £0.017  0.387 £0.019  0.263 =0.051
AR - 0.776 £0.040" 1.011 +0.034" 1.124 +0. 044"

TR E 120 0.293 £0.060> 0.401 +0.079% 0.307 +0. 058>

ARG 200

&

0.323 +0.037>  0.511 £0.039%  0.419 +0. 086>

NG

100 0.514 £0.037%  0.803 +0.052> 0.721 +0.074>

B W B FEAR (P <0.05,P <0.01) S E 5% 7
e R F AR R AR A, DL 2,38 3,

Caspase-7 WM S S . 20 kD2
Caspase-3 —— — —— — 19 kDa
TNFR] g G sw— e Gm—55 KDa

practin | (D G G — 5>
A

B C E

v}

n]}

A BT B AREAL  C. S BTG IRF R D. SR 5
A E R R A

B 2 &% R A TNFR1, Caspase-3,Caspase-7 & H &K ik B ik
Fig. 2 Electrophoresis of TNFR1, Caspase-3, Caspase-7 protein

bl

expression bands in lung of young mice

F3 LB FiEH3 MRSA ffi & 40 B B f TNFR1, Caspase-3,
Caspase-7 EARIENFIE(x £s, n=5)

Table 3  Effect of Chaige Qinlian Tang on TNFRI1, Caspase-3,
Caspase-7 protein expression in lung of MRSA pneumonia young

mice (x +s, n=5)

13 7 TNFR'I Caspast?—3 Caspas?—7
/mg-kg™'  /B-actin /B-actin /B-actin
BFA - 0.09 £0.026 0.13+0.047 0.18 +0.030
% - 0.79 0. 024" 0.63 £0.031" 1.22 +0.041"
TR 120 0.28 0. 014> 0.18 £0.040* 0.37 +0.050%
SRS 2000 0.34 £0.025 0.30 £0. 062 0.50 £0. 044"
100 0.43 £0.029% 0.41 £0.067% 0.89 +0.041%
4 iFig
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048] 2 BR TS BRAE T, BRI 19 03 i 8 455 18 4 L
JIts %) o BEL 2 A T HC ML TTRE O R 45 TL-16 1)
F M08 AT G o A2 5 BT 5 7 4 B (0 ) 4
BRTA 5| 7 i A S RS R R R R G
S PR A O R R R F 4
A BRI A 2R, 4 B 00 ) 4 BRI TNFR1 jd
B A NE BB AN L I A PN K 4, THP-1 AT
Jurkat T 41 Jiid 2 53 W6 K&t f9 1L-16, TNF-a, 5| % fifi
R,L-16 251 H o W5 5 8 #, 1A IL-16 7] LA
8 iR X 4 0 A TR TR A U SRR DA I ) i B A
ARL22] b ey , Caspase-3, Caspase-7 iH % 0% 1%
T, (L REF B0 THP-1 40 3 i 1L-16, TNF-a, BT i1
el i 200 ML A FE AR I A R A T T
BN T, 56 8 % 3% W 1Y T RE B I TNFR1 F
Caspase-3 , Caspase-7 f{) 3 ik, 0] GE & H & #1 1L-16,
e iR i 8 45 B €5 4 IR O BRAE T, U B 6
] 2 B TR s 98 Y 4y B M S 3L 2 1 R AT
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R,

S 5 U Nk 2 AR A O R A BR A |

1) 1 B 5B 48 AE 1210, ML AT fig 238 i I IL-16,
TNF-a, AT Bl TNFR1 Fl1 Caspase-3, Caspase-7 [
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