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[Abstract] Objective: To observe the therapeutic effects of the combined therapy of lung and intestine,

a common treatment for pulmonary diseases in traditional Chinese medicine (TCM ), on bronchial asthma mice,
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and further detect the changes of vasoactive intestinal peptide (VIP) and p38 mitogen-activated protein kinase
(p38 MAPK) signaling pathway-related proteins which are closely related to the pathogenesis of asthma, in
order to elucidate the mechanism of the combined therapy of lung and intestine in the treatment of bronchial
asthma. Method: A total of 60 Kunming mice were randomly divided into normal group, model group,
dexamethasone group (0.5 mg-kg'-d"'), TCM group (2.73 g-kg'-d™"), and lung-intestine treatment group
(6.825 g-kg'-d™"), 12 mice in each group. All mice except the normal group were sensitized by ovalbumin to
induce bronchial asthma. After 30 days of intragastric administration, serum and lung tissue samples were
obtained. The content of VIP, interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-a) in the serum of mice
in each group was detected by enzyme-linked immunosorbent assay (ELISA). The mRNA levels of TNF-a,
IL-6, and p38 MAPK in lung tissues of mice were detected by real-time quantitative polymerase chain reaction
(Real-time PCR), and the protein levels of TNF-a, IL-6, p38 MAPK, and phosphorylated p38 MAPK (p-p38
MAPK) in lung tissues of mice were assayed by Western blot (WB). Result: Compared with the normal group,
the model group showed decreased content of serum VIP (P<0.05), increased content of TNF-a and IL-6 (P<
0.05), up-regulated mRNA levels of TNF-a, IL-6, and p38 MAPK, and elevated protein levels of TNF-a, IL-
6, and p-p38 MAPK/p38 MAPK in lung tissues (P<0.05). Compared with the model group, the treatment
groups exhibited increased content of serum VIP, TNF-«, and IL-6 (P<0.05), down-regulated mRNA levels of
TNF-a, IL-6, and p38 MAPK, and lower protein levels of TNF-«, IL-6, and p-p38 MAPK/p38 MAPK in lung
tissues (P<0.05). As compared with the lung-intestine treatment group, the serum TNF-«a and IL-6 levels in the
dexamethasone group were increased (P<0.05), and the mRNA and protein levels of TNF-a and IL-6 in lung
tissues were down-regulated (P<0.05) , while the levels of p38 MAPK, VIP mRNA, and p-p38 MAPK/p38
MAPK protein in lung tissues were up-regulated (P<0.05). The serum VIP, TNF-a, and IL-6 levels in the TCM
group were decreased (P<0.05), and the mRNA levels of TNF-a, IL-6, p38 MAPK and protein levels of TNF-
a, IL-6, p-p38 MAPK/p38 MAPK in lung tissues were up-regulated (P<0.05), while the level of VIP mRNA in
lung tissues was down-regulated (P<0.05). Conclusion: Through increasing endogenous VIP and inhibiting the
excessive activation of p38 MAPK signaling pathway, the combined therapy of lung and intestine can reduce the
release of inflammatory factors, inhibit pulmonary inflammation response, and treat bronchial asthma.
[Keywords] combined therapy of lung and intestine; vasoactive intestinal peptide; p38 mitogen-
activated protein kinase (p38 MAPK ) signaling pathway; bronchial asthma ; Sanaotang; Xiao Chenggqitang
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I 7 2 (CELISA) i 571 & (o BUPE 7R 2B B 42 I 0 A PR
oAl LS SEA133Mu) L, IL-6. VIP ELISA i 7 &
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MAPK .p38 MAPK — i (3£ [ CST A , #it 5 43 %
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Table 1 Primer sequences

514 31 K=
/bp
B-actin % 5~ACTAAGGCCAACCGTGAAAAG-3' 229
i 5-TACATGGCTGGGGTGTTGA-3'
IL-6 [} 5'-CACAGAGGATACCACTCCCAACAGA-3' 124
T 5'-ACAATCAGAATTGCCATTGCACAAC-3'
TNF-a [-}# 5'-~AGCACAGAAAGCATGATCCG-3' 212
i 5-CTGATGAGAGGGAGGCCATT-3'
p38MAPK [ 5-GATACAAAGACGGGGCATCG-3' 225
T 5'-CACGATGTTGTTCAGGTCCG-3'
VIP 7 5'-AGCCTCAGTTCCTGGCGATCC-3' 175

TU# 5'-GCAGCCTGTCATCCAACCTCAC-3'
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TDZ4-W'S BUAR B 5 20 250 WL GRS AL RS A PR
23 ), ELX808 AU fiff 72 4% ( 5% [ BioTek 24 ) , SLK-
03000-S %Y [5] Ji] #7 IR ( 55 & 2% $E 58 A v ), Z2Y 5 Al
KT H K- BEEASC (G 5 B AR T LUK B A A BR A
"] ), EDC-810 #Y 5 B 2¢Ot i 1 5 & W 5 =X 5 hf
(Real-time PCR) & 4t ( 7 i 887 A= W) B 40 A B2
7 ), NanoDrop2000 %! 43 5% 56 & 31 ( 3¢ [ Thermo



5528 1240 8 il
20224F 4 f

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 8
Apr. ,2022

Scientific 2y A ) , Aquapro # #8 g% 4l /K A% ( 36 [H L H}
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55 LET 4 488 1R A5 DL
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(One-way ANOVA) , £ [a] "5 % Lt 3 % ] TUKEY £
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AL IEH AL B, B C. b ZERFALL s D. T 253A 40 E. il &6 40 (B 2 Rl 3 [])
B 1 Bl &6 & 32 SE B /N BT 4 A S B #2 0 (HE, <400)
Fig. 1 Effect of combined therapy of lung and intestine on lung histomorphology in bronchial asthma mice (HE, x400)

A B (6 D E
B2 A& EENESERRNRZSEFRIREBESMEEN I (AB-PAS, x400)
Fig. 2 Effect of combined therapy of lung and intestine on morphology and number of goblet cells of bronchial mucosa in bronchial asthma

mice (AB-PAS, x400)

A L T S e DT AR OB R A SO B B R AR 2 AT DL A [ R R T AT A TR G v i S
TE ] B R R I AT 4R DA, R E S T LI R KA LN 1 G R AT 4 TR R b . IR 3.

B3 MESAENISERRNMNRISE LR TRETRS IS HEEE RN (Masson, x400)
Fig. 3 Effect of combined therapy of lung and intestine on collagen deposition and muscle fiber hyperplasia in bronchial asthma mice

under bronchial epithelium (Masson, x400)

3.5 XA B /N BT VIP  TNF-a \IL-6 7 & KN 2536 il 25 i 7 636 /0N BRI 3 TNF-ac
BRI 5O AL BN BT VIP & & TL-6 & 3 R BRI (P<0.05) , S5 i A A 41 e s
B & %A (P<0.05) , TNF-a  IL-6 & & 5 JF & (P< HLZEKHAZH TNF-a IL-6 & & 75 (P<0.05) , i 255
0.05) ; SR A b, i 2536 Il AL Al B B3R 41/ B4 VIP \TNF-o IL-6 B AR, 25 A W i e it 22 2 L
B IMLTE VIP & i 244 A [A] A% 2 1 = (P<0.05) , Hb 7€ (P<0.05). W32,

K2 MBEBENZSEEB/NRIME VIP.TNF-a.IL-6 & BRI (X+s,1=10)

Table 2 Effect of combined therapy of lung and intestine on serum VIP, TNF-a and IL-6 levels in bronchial asthma mice (x+s5,1n=10)

25 51 ) /mg- kg VIP/U-mL"' TNF-a/ng- L™ IL-6/ng-L"!
EH A 375.36+7.34 52.56+13.43 68.81+19.84
R 4] 267.03+39.87" 279.21+17.46" 324.32+27.52"
HFER A2 0.5 309.63+36.01" 105.00+20.32%+ 136.13+23.26>
2R il 21 2730 348.67+21.54% 207.54+18.79% 225.31426.16>%
fili B 4 36 41 6 825 393.64+19.52% 155.34+19.46% 186.10+25.312

T 5 IE W A AV P<0.05 5 5B 2 L Y P<0.05 5 5 I 43 9A 4 L 82 P<0.05( 5 3 FI & 4 17])

3.6 X S AU B i BRI ZH 20 TNF- o, IL-6 A4 TNF-«.IL-6.p38 MAPK mRNA % ik /K - 1
p38 MAPK mRNA Eik M 5 1E 4 i, B {5, VIP mRNA %35 K F FEAR(P<0.05) ; 5B AT L
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5, & 1897 4 TNF-a . IL-6 .p38 MAPK mRNA )
IR IRV S AN TR B2 B A B A, VIP mRNA 3R K K -
Tk 5 (P<0.05) 5 5 il i & 36 2 T 4, i ZE K v 4
TNF-a . IL-6 mRNA [ 2 ik 7K F- B 5 B A1 (P<0.05) ,

p38 MAPK . VIP mRNA ik /K W 3 Tk &, h 253
Jiti 20 TNF-a . IL-6 . p38 MAPK mRNA it £ ik 7K °F- B
i 7+ 5 (P<0.05) , VIP mRNA 3 ik /K 3F B i % i
(P<0.05). W3,

®3 MBARENISEEKNRMAL TNF-a.IL-6.p38 MAPK.VIP mRNA 3t RiXBHF I (¥+s,n=10)
Table 3 Effect of combined therapy of lung and intestine on relative expression levels of TNF-a, IL-6, p38 MAPK, and VIP mRNA in lung

tissue of bronchial asthma mice (x+s,7=10)

21 51 F 4 /mg - kg TNF-« IL-6 p38 MAPK VIP
I 4l 1.02+0.05 0.98+0.04 0.98+0.03 1.01+0.12
H 5 24 18.62+0.44" 26.00+1.52" 13.55+1.61" 0.38+0.06"
i FE AN 2 0.5 0.31+0.02>% 2.66+0.39% 7.25+1.07%Y 3.30+0.21>%
L REZRTE) [ 2730 12.19+1.80>% 18.56+0.81> 1.41+0.18%% 2.99+0.33%%
il i & 6 21 6 825 3.62+1.157 9.08+1.47% 0.29+0.07” 6.84+0.12%

3.7 % SR W Mg /N BRI 20 21 TNF-« IL-6., p38
MAPK .p-p38 MAPK & I £iAM#F I 5IiE#® 4
o, A5 24 TNF-a \IL-6 . p-p38 MAPK/p38 MAPK
R i 2 B R (P<0.05) s AR A I
B, #1697 40 TNF-a . IL-6 . p-p38 MAPK/p38 MAPK
A G 5 38 AN TR RR B 1 B AR (P<0.05) 5 S5 il
416 41 HO AT, 3 FE K MY 4 TNF-o | IL-6 28 A A X 55
7 i # B % (P<0.05) , p-p38 MAPK/p38 MAPK &
F AR & i B T (P<0.05) , FR 2534 il 40 TNF-a
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