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Effect and Mechanism of Qingjin Huatan Tang in Improving Acute Airway
Inflammation of Rats Through Signaling Pathways of p38MAPK/NF-«B

SONG Hong-juan, HUANG Zheng-qiao, HUANG Xiao, WANG Fei”
( Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[ Abstract | Objective: To investigate the effect and mechanism of Qingjin Huatan Tang in treatment of
airway injury and mucus hypersecretion in acute airway inflammation model of rats. Method: The model of acute
airway inflammation in rats was induced by lipopolysaccharide (LPS) , and randomly divided into 6 groups, namely
blank group, model group, Dexamethasone group, high-dose, medium-dose and low-dose Qingjin Huatan Tang
day and 7" day after

th

(7.44,3.72, 1.86 g-kg™') groups. Each group of rats was put to death in batches on the 4
administration. Bronchoalveolar lavage fluid ( BALF) , trachea and lung tissues were collected to count the number
of white blood cells and other types of cells in BALF of each group of rats. Cell factor of interleukin (IL) -18, IL-
8, tumor necrosis factor (TNF) -a and MUC5AC in BALF were detected with enzyme-linked immunosorbent assay
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(ELISA). Pathological changes of trachea and lung tissues were observed under light microscope. p38 mitogen-
activated protein kinase (p38MAPK) , nuclear factor-kappa B ( NF-xB) inhibition protein (IkBe), and NF-xB
p65 in lung tissues were determined with Western blot. Result: Qingjin Huatan Tang can inhibit the increasing
number of leukocyte, neutrophil, and lymphocyte in BALF, relieve pathological inflammation scores of trachea and
lung tissues, reduce the level of cell factors IL-18, IL-8, TNF-a and the expression of mucin MUC5AC, down-
regulate the expressions of p38MAPK and NF-«B p65, and up-regulate the expression of IkBa in lung tissues.
Conclusion; Qingjin Huatan Tang has effects in inhibiting infiltration of inflammatory cells and airway inflammatory
response, reducing the expressions of cells and mucin MUCSAC, inhibiting inflammatory reaction of airway. Qingjin

Huatan Tang can inhibit mucin secretion and release of cytokines by regulating signaling pathways of p38MAPK/NF-

kB in lung tissues, so as to improve the state of mucus hypersecretion and inflammatory injury in airway.
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F1 FEWUHEFX BALF P E A SEHMMIE D XA RN (5 £5)
Table 1 Effect of Qingjin Huatan Tang on total number of leukocytes and cell classification in BALF (x +s)
20 5 /g kg ™! n i a]/d F A4 58/ x 107 A~/L e PR Al i/ % T L 241 i % 5L W5 40 L/ %
5 - 8 4 1.76 £1.09 1.72 +1.06 6.37 +2.65 91.91 4. 69
8 7 1.87 £1.01 1.52 £1.03 5.83+2.78 92.65 4. 51
LAY - 7 4 10. 81 +3. 45% 23.33 +6.34% 9.12 +2.34 67.55 £8.76"
6 7 10. 15 £4.61% 22.14 £5.12% 8.13+2.45 69.73 £10. 43"
(R R3] 7.44 8 4 4.51 £2.57%% 8.78 +3.87%% 4.34+£1.67°  86.88 +3.23%
8 7 2.18 +1.23% 1.89 +1.02% 3.12£1.19% 94,99 +4.04%
3.72 8 4 5.89 +2.17%% 10. 64 3. 15% 5.97 £2.04%)  83.39 +3.01%
7 7 3.29 £1.35"% 5.34 +1.38% 4.25+1.27Y  90.41 £3.91%
1.86 8 4 7.26 +3. 147 15.68 +3.24 7.31£2.12 77.01 £5. 64
7 7 5.19 +2.32%% 9.45 +2.18% 5.17 +1.86%  85.38 +4.32%
i FE KA 0.001 8 4 6.74 +2.03*% 9.17 1. 12% 5.46 £2.32%)  85.37 +3.58%
7 7 5.13 £2.47%% 8.96 +2.01% 4.38 £1.93>  86.66 +3.19%

W HIERA Y P <0.05,2P<0.01; 5HEAA KD P<0.05,YP<0.01(F2~5).

N . 2 JUE S RGEIT, LPS i 5 2 R RE
KB4 45 ] I AH 23 120 BB, SR Bl 2
RAE RGN 3 Th i (P <0.01) 5 5 [7] i AR A58 B4 25 1
B AL b ARR B 4R 2 K s 4
H2p 5 E ARy S W] R IR (P <0.05,P <0.01),
PAE A0 e i) i 2050 7 KRR W . it
W3 <2 1008 17 R0 Ml 26 K A 25 BB W 8 I A1 S <A
i L2 JAE R, (8 e 40 T R, 4% M 4 ML R
W WL, 2,

R2 FEURFHARKRERSISRKEHNHM(x+s,n=7)
Table 2 Effect of Qingjin Huatan Tang on level of inflammation
score classification(x +s,n=7) 725
20 51 FlE /g kg ™! 4d 7d
2 H - 0.500 0. 577 0.250 0. 500
A - 6. 000 +0.816% 6.500 0. 577%
ek 7. 44 2.000 £0.816"*  1.500 =1.291*%
3.72 3.250 £0.500%*  2.750 +1.893"
1.86 3.250 £0.957%*  3.500 +1.732"Y
b FE KA 0.001 4.000 1.414*% 3,500 +1.000>*
3.3 W4tk BALF th 1L-1B8, IL-8, TNF-a 7K

ERy g 5 R B A S A A, A 4 BALF
IL-13,1L-8, TNF-o0 45 W] 2 F+ = (P < 0.05, P <
0.01) , 5[ mHAHAL R 2 L 4, W &R o AR
Fl 4L (BREE 4 KAL) T ZE KA (55 4 K ) BALF
i IL-18, 1L-8 , TNF-o 5 8] B &K (P < 0.05, P <
0.01) ,LAm M4 7 REEMWI R, k3,

3.4 E&AEG X BALF i Zh 8 F1 MUCSAC /K

ALIEH B BB C. W &40 e 7 i

Bl F&URFNXBRMEBREREFZHFME(HE, x200)

Fig.1 Effect of Qingjin Huatan Tang on pathology of pulmonary
inflammation ( HE, x 200)

(s 5 TR A S (A g, B R 4] BALF
MUCSAC /)& 5354 7+ (P <0.05) , 5 [a] i AH AL
RV LU E 5 4 AR 8 1 L v 3] o 20 R Ml 28 K b 21
BALF #1 MUCSAC () & & K (P <0.05) , H
PLEE 7 R MR AR T b, k4,
3.5 JE& IR Rl 2 p38MAPK, NF-«B p65,
IkBa FIKHIFZM 55 A AR 25 (4T e, A5 78 4 il
4k p38MAPK, NF-«B p65 4 11 {7 15 1 2 3% Tt
(P <0.01),IkBa & 3RE W BN (P <0.05,
P <0.01) 5 [F] B AHAS R A LA, i & A8 i
AR S K b FE oK i 2 K BRI 2H 21 p38 MAPK , NF-«B
p65 H K IK U WK (P <0.05,P <0.01),
IkBa HE A RIIAFr e, kS K 2,
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®3 BHEUHEFHWAR BALF §1 IL-18,IL-8, TNF-a 7K F B R0 (& £ 5)
Table 3 Effect of Qingjin Huatan Tang on levels of IL-18, IL-8, TNF-a in BALF(x +s) ng-L’1
215 FldE/g kg ™! n Bt ] /d IL-18 IL-8 TNF-a
= - 8 4 0.139 +0.013 0. 835 0. 200 0.269 =0. 043
8 7 0. 137 £0. 026 0.798 £0. 238 0. 185 £0. 053
FEARY - 7 4 0.280 0. 034% 1.761 +0. 580" 0.652 +0.117%
6 7 0.238 £0. 060" 1.848 +0.520" 0. 625 0. 366%
&R 7. 44 8 4 0. 142 0. 045 1.063 +0. 798 0.278 +0. 113%
8 7 0.158 £0.019% 0. 845 0. 214" 0.183 0. 133%
3.72 8 4 0.199 0. 047% 1. 158 +0.258 0.337 0. 155%
7 7 0.166 £0. 073 0.877 0. 262% 0.234 +0.198%
1. 86 8 4 0.219 £0.059"% 1.121 0. 501 0.582 0. 257
7 7 0.171 £0.051" 0. 857 0. 338" 0.349 +0.031%
i 2E K by 0. 001 8 4 0.161 0. 068 0.830 0. 164° 0.273 £0.087%
7 7 0.173 £0. 039 1.041 £0. 520 0.241 0. 056%

x4 BFEUHEFX AR BALF i EH MUCSAC K FE W &M

(xxs,n=T7)

Table 4 Effect of Qingjin Huatan Tang on level of MUC5AC in
BALF(x +s,n=7) ng-L~!
415 Flk/ g kg™ 4d 7d
g - 0.633 +0.211  0.544 +0. 199
LAY - 1.173 £0.162" 1.155 +0.208"
HaRD 7. 44 0.665 £0.192%  0.528 £0. 121"

3.72 0.762 £0.216% 0.738 £0. 139"
1.86 0.975 +0.183  0.881 0. 185
i FE KA 0. 001 0.755 £0.240% 0.728 £0. 170

4 tig

AUH R B AN AR BT RO R T, P R
GEXT A T R0 55— B 42, DU IR T T B AR N 45 b
A F N T (4 LPS, A HH A 55, HT ) 34 7] 5]k < Al
A A s . AGEB IS DU 2 38 5 S AE 2 b K 5
A AT BB B 52 58 U AR ML 1 BE AE BNE #A
il o SR E SO R f LA SR P B U
RSCUVER MG SCAEYIKAE . SR JE I
S RN Ji e 7 AR A8 R T - SRR W T
18 1 BH ZE P i ( COPD) 4 2% 5 % DI AH 5C , [H g 5 30
TRYT AN SCE RIETE PN A B BB L

£S5 FEE&UEFGI KR p3BMAPK,NF-«B p65,IxBa T H K FHIHM (% £5)
Table 5 Effect of Qingjin Huatan Tang on protein levels of p38MAPK, NF-xB p65, IxkBa(x +s)

21 51 F /g kg ! n Bt il /d p38MAPK/GAPDH IkBa/GAPDH NF-«kB p65/GAPDH
25 14 - 8 4 0.583 0. 136 0.858 +0. 168 0.495 0. 177
8 7 0. 695 0. 095 1.018 +0. 309 0.495 0. 110
LR - 7 4 1.313 0. 246> 0. 465 0. 095% 1. 063 0. 192%
6 7 1.250 £0. 254> 0.493 £0. 130" 1. 043 0. 099%
R G 7.44 8 4 0. 638 £0.221% 0.695 +0.216 0.573 0. 128%
8 7 0.518 £0. 175% 0.598 +0. 118" 0.508 +0.078%
3.72 8 4 0.653 0. 126" 0. 665 £0.037% 0. 643 0. 156%
7 7 0.583 £0.121% 0.635 +0. 135 0.575 0. 094%
1. 86 8 4 0.845 +0.112"% 0.590 0. 135" 0. 665 0. 105%
7 7 0.765 £0. 144" 0.608 +0. 198 0.620 0. 117%
Hiy ZE KA 0. 001 8 4 0.735 +0. 156* 0.520 £0.074" 0.515 0. 049%
7 7 0.768 +0. 153 0.593 £0. 110" 0.568 +0.054%
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Fig.2 Effect of Qingjin Huatan Tang on levels of p38MAPK, NF-

kB p65, IxkBa
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