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The Mechanism of Soufeng Yuchuan Recipe on Inhibiting Airway Remodeling in Asthmatic Rats
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Abstract: Objective To explore the efficacy and mechanism of Soufeng Yuchuan recipe (SFYCR) on asthma by
improving airway remodeling. Methods Thirty—two rats were randomly allocated to the normal control group, the
model control group, the dexamethasone group and the SFYCR group. Model control group, dexamethasone group
and SFYCR group were sensitized by OVA injection and stimulated by atomization inhalation to replicate the
asthmatic rat model. After successful model replication, SFYCR group was given Chinese medicine solution by
intragastric administration, normal control group and model control group were given equal volume of normal saline
by intragastric administration, dexamethasone group orally received corresponding dexamethasone solution. All
groups were administered for 21 continuous days. The general situation of rats in each group was observed. 12 hours
after the last administration, rats were anesthetized with intraperitoneal injection of 50 mg-kg ' ketamine and the
biological samples were collected for further test. The pathological changes of lung tissues were detected by HE
staining and IHC, ELISA was used to examine the contents of interleukin—13 (IL-13), interleukin—25 (IL-25),

Wi EHA: 2021-09-02

TEEEN: B, B, Wit, BErE . ANJURYESAR . Email: lianglei21 18@163.com, W{EMEH . FUkM:, B, #H#%, FATEM, Witk
S, WFFE T /N LI A BRI B B VA DEST o Email: yanyongbin827@sina.com,

EEWH: EZE AR IEEIIH (81973903) .



292 5 16 R B0 % L A F3B3KE 10 © 51 -

transforming growth factor—B1(TGF-B1), vascular endothelial growth factor(VEGF). The messenger RNA (mRNA )
expressions of IL-13, 1L-25, TGF-B1, VEGF were investigated by PCR detection. Results HE dyeing and ITHC
results showed thickening of airway smooth muscle, edema and necrosis of bronchial mucosa epithelial cells and
inflammatory cell infiltration consisted mainly of lymphocytes and eosinophils in model control group. The above
pathological changes were improved in dexamethasone group and SFYCR group. ELISA and PCR showed that
compared with normal control group, the levels of IL-13, IL-25, TGF-B1 and VEGF in serum and the mRNA
expressions of 1L.-13, 1L-25, TGF-B1 and VEGF in lung tissue homogenate in model control group were increased
(P <0.05). Dexamethasone and SFYCR could inhibit the contents of IL-13, IL-25, TGF-B1 and VEGF in serum
and the mRNA expression of IL-13, IL-25, TGF-B1 and VEGF in lung tissue homogenate (P < 0.05). Conclusion

SFYCR can improve airway remodeling in the treatment of asthma, and its mechanism may be related to the

inhibition of the expression of IL-13, [L-25, TGF-B1 and VEGF.
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Table 1 Primer sequence and amplification length

514 Bkl

L-13 ¥ 5'-GTGGCCCTCAGGGAGCTTAT-3 %
U 5'-TGTCAGGTCCACGCTCCATA-3

i 5'-CCAACTACTGCTTCAGCTCCACA-3'
TGF-Bl 276
Tt 5'-GCTTGCGACCCACGTAGTAGA-3'

i 5'-CTGGAGAAACCTGCCAAGTATG-3'
GADPH 138
T 5'-GGTGGAAGAATGGGAGTTGCT-3

L5 ¥ 5'-GTACCAGGCTGTTGCGTTCTT-3' 104
i 5'-AGGATTCTGGGTGGTGGGTG-3

|- 5'-GCACTGGACCCTGGCTTTACT-3'
VEGF . 102
Tt 5'-AACTTCACCACTTCATGGGCTTT-3'

PHIE bp
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Figure 1 The pathological changes of lung tissue in rats (HE staining,

®2 BEXBRMARHEEEZN (x £5, n=8)
Table 2 Morphological changes of lung tissue in rats(x s, n=8)
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T SIEE ST AL, *P<0.05; SHBITIRLA A, P <0.05
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Figure 2 Expression of IL-13, 1L-25, TGF-B1 and VEGF in lung tissue of rats(IHC, x200)

X3 BRAAXRMALRS IL-13, IL-25, TGF-p1. VEGF
FHRZEELE (x £5, n=8)

Table 3 Average optical density of IL-13, IL-25, TGF-{1
and VEGF in lung tissue of rats(x +s, n=8)

415 1L-13 1125 TGF-B1 VEGF

1EE X IR 2 0.24+0.02 0.24+0.01 025+0.01 0.27=0.02
PRI B4 0.46+0.04° 0.44+0.02° 0.49+0.02° 0.49+0.01°
HBAEKHAAL 0.26+0.03" 027+0.01" 027+0.02° 0.28+0.02"
B ATA 028£0.02° 027£001 028+0.02° 0.28+0.02"

. SIEHSTIRYIAL, “P<0.05; SHEESTIRLIHE, P <0.05
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Table 4 Contents of IL-13, IL-25, TGF-BI and VEGF content

in rat serum(x s, n=8)

13 IL-13 IL-25 TGF-B1 VEGF
/(pgemL™") /(pgemL™") /(pg-mL™") /(pg-mL™)
R4 479£1.00 3.67:0.18 7.93:247 3.84x1.43
BRI 21.09+1.42° 22.20+1.29" 18.11+0.65" 20.19+1.97
HZERIA  839+132° 895+131° 9.84+1.10 8.31+0.75

BRG] 8.96=1.41 8.01+0.85 1042124 927+0.55

V. HIEEAIEA A, P <0.05; SHRXIIEA A, P <0.05

2.5 KU 41215 % b IL-13. IL-25. TGF-B1.
VEGF WJEHA LI sk s PR, 5IEH X
2P, ARG IR R FUIZHZUS3K  TL-13, 1L-25,
TGF-B1. VEGF ) mRNA FikiHa, ZRASIT
R N(P<0.05); SHORNEIRA A, 18R G 7
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Table 5 The mRNA expressions of IL-13, IL-25, TGF-pB1

and VEGF in lung tissure homogenate of rats(x +s, n=8)

47 IL-13 1L-25 TGF-B1 VEGF

AEH X REAT 0.99+0.12  0.99+0.02 1.09+0.12 1.00+0.20
BORXTIRZ]  4.05+£0.57° 427+023° 4.54+0.14° 4.22+0.06"
HZEKMA  1.99+034 1.66+029 1.67+020 136+0.11
AR 1.88+0.13° 1.21£023° 1.65+023 146+021

T SRR, P <0.05; SEUMXI R AL, P <0.05

3 iFig

e R MUY N EEZ A, MR
B 2B, MmAREZH”, MAERIRA, “R.
PR R TR g i R b T AR Y OB
B 22 R, SRR USRI, <l
AR SR EN I E AL PETTRE OB T
PRI R Z 15 AR, 1E e . s E oA AR, e
T A T e 2 i S A o T2 KOS B i 22 L5
FEF I RIS T B2y R XURE 9818 8 IR pL
BTk, AR XA I W fiih & 2 75 TR, W Sk HL 0 1
IR G, 1R G R 2RI, —HAI3F, B
fEAE R, SIS A BN o 3T UG AN A7 4
K 7, EEER WG, bR =0t T, TP
s . Moy . WM A 2% R R R AR il 28 2 XUATS
BEBAL . IO R L iy 1k iz AR s e
SHAENRANT, KOH RS AEN, BhEfr 23
KOSERT . SRR LW 2 2hs WAL AE . TR
ARAEIFAG ML, oA PRAUEERE L EEL RS, WA
o BUACHIESEUERT, “RXU” ABJE5 & L et e 1 4h
SRR, fEd WA A X2 3 O R A1 4
Jie . IRR A5 A O A B Y A T A o o
T A A R T O R R, R
BRI BV S K™ KL, REA. WA
A= SRR 245 AT AT 50 ) A< G A VR b A ARG TR
b, WD RVEA MRS AL AR A TCIE
ML Z5F, Wb 1 B o, H ot fsf 1) s 4 B Sk %
I o 395 I A2 AT A RS IVt A P, R B AR
M T B AT RERE , I E I, A5 B XU

PEIHIE . BRI 2 B, SR P,
FEAMANE R, M EEERE, WA T ILRHIG
IRZAF, Jesibr™,

WFFEP R B, A TE BE AV STE T 0 L2 394 T 2 iy
SIE IR TR B AR, SEG £ R I RGE RE IR
HAE -0 WUE BEAE PR S A FE b . 24
H, W BT A R P e i i — 2 2, g™
WM S T 5 2R T A ) AT BE ST L RS, ek
HAGEREBABWAER, AIHZREK . 8I7EH
BR, BILFKAEEHBHER OB, hEA T
VR RE | S LR LA SGE Y A SE
KB, HIEREX A, SR A8
ATE RE RSB S 1 L SR i S K A 2 X
A 20 A GE BE R ASGE I USRI BRI, B
BH 1 B2y 20 i e 8 R EAH DG s f el UL, P2y
A A g R BRI R, RO A B i — B 4 7R
T8 A A A Y VR R

S TE TR R ) SCERRFIERY, 55 Th2 # s
SV BV . TL-13 J&—Fh 220 HERY Th2 RI4H A
TP IL-25 2 IL-17 g KRR R 2 —, ]
VIR Th B )N, fEdE B 40 sg 5 At
I, 7E TgE A S 1 BUAR 25 5 B v % % B B4
M, WS 55GE R, AT L BB 20K B
filiZH 23 1113, 1L-25 ) mRNA Fk i B b ar, 42
N IL-13, IL-25 2 5GEE MR, HAER TR
I P 1L-13, 1L-25 7K B AR Il 37 37 55 IgE &
a, I e RRE SO, DA R Y 2o AR
WAL, weERERGREIR, EUALEIAA

TCF-B1 Z 51T RGN AME T, i
TR SCHR A T, TS R R R A 1 FNEF % B
1Y FRAR KPR A2 3 B & (iR, IR {2 E ASMC
MYHETERE T Brmesh s & AR 25 B8 R A
TGF-B1. Smad2/3 HEF Y FEKF, el B i K R
L2 L e AN s A TS, AiAR LRI, S
ERENJEAERI, HMANHIIEE  Jie Cuid
5T R IANE IS It 5 AT R TGF-B1 MRk, W32
A T e T T REURI S B JUL 3 RS DA T SEE 2% I Wi < 3
IR AR . AR ZE S R, 48 XUy RT B R
ik TGF-B1 /K-, BeEwemil AR, HAEHI AT RE &
308 3 A 2 A1 R YA LA ) SR AE G

PR K T R A A IS RS RT LA R
Dife, MTBREENSS, & 5
L BRI, B2 AL, i R EURGEE
O R, fEAGEESY, AT R AR T A
o BE5EPET, VEGF ¥R T B A i A T i



- 56 - Traditional Chinese Drug Research & Clinical Pharmacology, 2022 January, Vol. 33 No. 1

AR, SEIN A EE N R I A R
HAEFEWAEMINEE . Nazanin ZP2HF57 B Sema3E
A3 A R R A AR R R i A A R P T
P SR S P I A R, e ARSI
% B IR g st 4 o) T T T L2 A 4 2R )
A AL, W VEGE 2505 PEM) BRI 5 K
EFE, BT A B TR AE I A 1 AT
MIMAE 25K, AEFMESS, &) T2, i B
R SA i, o v B 9 R T B it g R
A, AESGEE ., AR, R AT
SRR VEGF /K, 38 ek 2 i 45 3 A 40 il <l
I, G ARAEAR

gL, XU W7 R SR P R BRI R S bR
KLU A R, MeE R RAGERES, HAEH]
ML AT fE 5 HAmH| 1L-13, 1L-25. TGF-B1. VEGF
O SIS

S 3Rk :

[1] F3Am. SR8 s il i o [ & AL D). AR R, 2013,
52(5): 440-443.

(2] 1 —5, BREXK, fFM, 45 JLIE AT RG2S B A TE B
(20164FRR)[J]. s LRI, 2016, 54(3): 167-181.

[3] PINHr, RAEAS, —%, %5 fPEDLEERREL TSRS
TR P LRI R 24 &, 2021, 36(7): 514-519.

[4] 22X, ®EEM, Wate, 5. RSN E T R R MOAR KT
SR T B ST D). AT R 2], 2017, 35(7): 1752-
1754.

[5] PPAEFN. HBE P2 Iy T /N Ll [ R A I R AR L)), v R 249
W, 2021, 19(19): 119-120.

[6] #FE, BREEF. 2GR /N LEWRAS SRR S DL )], TP Es 2l
IR Ze, 2019, 31(12): 2359-2363.

(7] ERME, STRAT, YT, 45 DR XUBSIRTE A /N LI R[]
rhEEZRE, 2016, 57(21): 1877-1878, 1881.

[8] & 7248, 48 Xt 5 T4 T L3 I 2 A 0T A0 s PR 5 S 36 52 D). 48
M W EEZY R, 2016.

[9] W44, Weo, Tk 49Ny B A ETRITATT SO AS B YT 5K
FAIgE . VEGF ., IL-4f52mi[]]. * =B 2UiE, 2020, 29(12):
2180-2182.

[10] T8, 7, JrimmE, 45 EReTod LA R REE N
ACRIKFHMA]]. LT RF2E4R, 2020, 22(4): 46-50+221.

[11] ¥ WEUE, BAERI, BRLOME, S5 4 1 % e e /N U 4 20
PPAR-v 35 M52 ) B2 38 L] AR s 2=k, 2011, 11
(3): 409-412.

[12] HbL. SELLF M AT 2T R R 352 40 A R A0 184 7 K
PHT R SCIGWF5E D). HOM IR P e, 2014

[13] BEmesk, FRA, KA, 5 AR 24 Xz K U414t
TGF-B1 2 Smad2/3 K W52 M 1] haep B 272, 2017, 32
(3): 1271-1275.

[14] Z25K, ffOFT, JRET, A5 UAATZGH06 SRPRE MR i AR
FLUTLR4/MyD88/INK 15 5 38 % A4 %2 ma [J]. [ S2 96 5 77 22 2k
2021, 27(17): 24-31.

[15] A EH, SERRE. [ 2RI S AR 02 RS TR T IR B BE ).
rhAe R EZG 2R, 2014, 29(12): 3702-3704.

[16] M8, AxaiE, XVH%, S BRI REEEA Y7 G 25

AR H R, 2017, 14(32): 78-82.

[17] TR AL, MXGEIR LB BB AR, 2016, 57(20):
1728-1731.

[18] /A, sRASE, W, AF W% 24 B R I PR R B 5 a0k
JEI]. TPEEZyE, 2015, 43(2): 110-112.

[19] HOSSNY E, EI-AWADY H, BAKR S, et al. Vascular endothelial
growth factor overexpression in induced sputum of children with
bronchial asthmalJ]. John Wiley & Sons, Ltd, 2005, 115(1): 269.

[20] BR=23P, THEKAE, XUBKAE, 45 2 THIF-1afr S VEGF mRNA
FIRRVI IR T 3B BT 2T 4 Ak i 55 57 A LRI []. Th 2y,
2019, 50(2): 449-456.

[21] 4RB%, FhRL3E, SBEZE, S5, B2 RG SC U I E AT
KAF MBI RN, PR 2%k, 2018, 33(11): 5057-
5060.

[22] FENG Y, YANG C, YANG W, et al. Effect of dexamethasone on
TGF-B1/Smad3 signalling pathway in airway remodelling model of
asthmatic rats[J]. Journal of College of Physicians And Surgeons
Pakistan, 2019, 29(6): 537-540.

[23] SOLANKI B, PRAKASH A, REHAN H S, et al. Effect of inhaled
corticosteroids on serum periostin levels in adult patients with mild—
moderate asthmalJ]. Allergy and Asthma Proceedings, 2019, 40
(1): 32-34,

[24] BHAE, B, BAHW, AR /LG NG H - HOR 22 G R
SIS B I B WE IS R AR R 25 ), 2016, 34(7) -
1682-1685.

[25] TRkgtty, THEA, TVISRE, SR RRAT TG I S R R
TEE I -5, IL-1352 W AFE[)]. S B 2%, 2014, 30
(12): 1074-1075.

[26] ROBERTS G, FONTANELLA S, SELBY A. Connectivity patterns
between multiple allergen specific IgE antibodies and their
association with severe asthma[J]. Journal of Allergy and Clinical
Immunology, 2020, 146(4): 821-830.

[27] ZHANG Y Y, LI H W, CHEN Z M. Research progress in the
application of anti-IgE antibody for allergic asthma in school-age
children|J]. Zhonghua Er Ke Za Zhi, 2020, 58(3): 255-258.

[28] ZHANG H, YAN H, LI X, et al. TNFSF14, a novel target of
miR6, facilitates airway remodeling in airway smooth muscle cells
via inducing extracellular matrix protein deposition and proliferation
[J]. The Kaohsiung Journal of Medical Sciences, 2020, 36 (7) :
508-514.

[29] WEI Y, LUO Q L, SUN J, et al. Bu=Shen- Yi- Qi formulae
suppress chronic airway inflammation and regulate Th17/Treg
imbalance in the murine ovalbumin asthma model[J]. Journal of
Ethnopharmacology, 2015, 164(15): 368-377.

[30] KRISTAN S S, MARC M M, KERN I, et al. Airway angiogenesis
in stable and exacerbated chronic obstructive pulmonary disease|J].
Scandinavian Journal of Immunology, 2011, 75(1): 109-114.

[31] GOMULKA K, LIEBHART J, GADYSZ U, et al. VEGF serum
concentration and irreversible bronchoconstriction in adult asthmatics
[J]. Advances in Clinical and Experimental Medicine, 2019, 28
(6): 759-763.

[32] TATARI N, MOVASSAGH H, SHAN L, et al. Semaphorin 3E
inhibits house dust mite-induced angiogenesis in a mouse model of
allergic asthma[J]. American Journal Of Pathology, 2019, 189(4):
762-772.

[33] Jersak, RifEae, Bt A% B -SARCIRL & 245 s X <OE
T JULAN 394 G e R AR IR A D). T R S 38 07 0] 2 2R 3
2019, 25(2): 1-7.

(m#F: 154)



