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Effect of Bushen huoxue recipe on IL-17A in human embryonic lung fibroblasts
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[Abstract] Objective To investigate the mechanism of Bushen Huoxue decoction (BHXF) on human embryonic

lung fibroblasts (HLF). Methods Human embryonic lung fibroblasts were induced by TGF-1. The experimental cells

were divided into blank group (Group A), TGF-1 model group (Group B), TGF-1 treatment + best concentration of

drug-containing Serum Intervention 1 hour group (Group C), TGF-1 treatment + Shrna-il-17a Group (Group D), tGF-1

treatment plus the best concentration of drug-containing serum interfered 1H + Il-17a overexpression plasmid group

(Group E), after the corresponding drug culture, the changes of cell increment rate, Collagen and Il-17a expression were

detected. Results The proliferation rate, Collagen. 1l-17a and II-17a Mrna expression of human embryonic lung fibro-

blasts in group B were significantly higher than those in group a (P <C0.05). The cell proliferation rate, Collagen

protein, IL-17A protein content and IL-17AmRNA expression in Group C and D were significantly lower than those in

Group B, while those in Group E were significantly higher than those in Group C. Conclusion Bushen Huoxue decoction

can effectively degrade the content of Collagen in human embryonic lung fibroblasts, and it has a strong defibrination

effect, which is mainly through blocking the I1.-17A pathway and degrading Collagen.
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1IL-17A Forward: AGACCTCATTGGTGTCACTGCT
Reverse: TCAGGTTGACCATCACAGTCC
GAPDH Forward: GCACCGTCAAGGCTGAGAAC

Reverse: TGGTGAAGACGCCAGTGGA
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Table 2 COL-] primer sequence
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COL- T Forward: TAAAGGGTCACCGTGGCTTC
Reverse: GGGAGACCGTTGAGTCCATC
GAPDH Forward: GCACCGTCAAGGCTGAGAAC

Reverse: TGGTGAAGACGCCAGTGGA
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Figure 1 Inhibition of human embryonic lung fibroblasts proliferation by

serum containing different concentrations of drugs
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Figure 2 The effect of drug-containing serum with different concentra-

tion on the content of COL-I protein in cells
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Figure 3 Morphological observation of the experimental cells
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Figure 4 effects of different solutions on the expression of COL-I protein

in human embryonic lung fibroblasts
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Figure 5 Effects of different solutions on the expression of IL-17A in hu-

man embryonic lung fibroblasts

2.5 FALNRAT LT 4 40 i 1L-7TAmRNA 1K ik
w5 A AR E A A TL-17AmRNA £
KRB 4R F TR (P<<0. 05) 55 B 4L AR il i

14k 4 M P Y TL-17AmRNA FEik & i, C A B
FEAIG (P <C0.05) 3 D 41 AR fili B £F 4 40 g b 9 1L~
17AmRNA FiA & B FM T B4 (P<<0.05);E A A
J Bl BT AE A0 M TL-17AmRNA R E B E S T C4H
(P<C0.05), L5 4,

F4 SAANERRTHEMAMT IL-TAMRNA RIZE (x££
Table 4 Expression levels of IL-7A mRNA in human embryonic lung fi-

broblasts of each group

20 51 IL-17A mRNA Fikht
A4 1.03040. 282
B4 9.756+1.5600
c# 1.9074:0. 6792
D4 0.47140.0729
E4 6.73041.2719

AL A 4B TGF-pL @ A4l C. TGF-g1 Ab 3 + fe A e B2 55 25 1l
WFH1 hdl;D. TGF-pL 4 L+ shRNA-TL-17A 41; 5 A 41 L%, OP<<
0.05; 5 B2 L4 . @P<C0.05; 45 C 4 1L# . @ P<0. 05

3 itig

Jits PE) J5 28 24 Ak B T2 B 5 AR I I ARk N R 4
JHL PR - S 8 R T S R G R T L RO B A A A
KO TE R A G B 4 U M A R T A o BE BOAR
HEBERMER RNIEEFREEAAR . Wi, 455
Jits 25 23 4 A 2 R A e D5 A 1 T BE Rl B TP 1
Kbtz —. AU KB W TL-17A B9 35 P, B0 40
JEL W Y A iR — A BHL Lk v e 0 i D AR Y SR T
FRUOT Rt B i R 45 TL-17A A AT fE A il 2T 4k 1k
HIZTT B A



HHRESF 2022 % 1 A % 34 5% 18 Med ] West China,January 2022, Vol. 34,No. 1 e 49 .

2010 4F A BN Y R B A R OLTA B4 T
(Interlukine-17 A, 1L-17 A) A] figt i3 itk £ 4k 4k 1) K& A=, T
R TL-17A (32 AR AT L S03E i 1831 85 & (Bleomy-
cin, BLM) 75 5 (1% Jili 2F 4 1k % £, 1L-17A A i@ i
TGF-B1 K8 & TGE-B1 AR Fh ik 428 175 T il £ 4
ey & . TGE-BL nJ A #F Jig J5E 1 & 5% 185 o Jie 5t 1)
Fak IL-17A A TGE-R1 {2 #F i i iy K ik, (Al
WL TL-17A 6] LUE R 4E TGE-B1 4R 42 90 1 i 9L
WSS A RIS AL AR 2 A R AR R AR T B IR
JELRRft e PRt R TL-17A R 1 S RE I A
AT RE B R TG T Il 27 A Ak 2 o 1) 0 7R A

ARE AR T EMISIE ST 456 M4 41k
4 i PR AR i K s B8 Ak Lo A 2 i L 0 T 2R o B iR
IR R X A EEE o i N = R 1 1D A ONE i
KB R VEL AR T Y IE PSRRI
ALK H B #IT T — RISt s, Jrh LA
Zx MLV R A RS I RN B L 2 B A 55
B BRI AR b KD A5 A IR B AR R T
UM AR B U S Oy EL2 s AR LAY A 2
T AT VA RE B 5 1] DL B) 3 ik i B4 A 9% 3 it
1B % UGS 3 R AL L 5 H B0 A 2 AR 1k iz DL L
BRI & W B o2y MR 2y . 2 b
B3 I 77 B A Bk B TE A AR AR b i R 2 R
XPIEA T M KN AT P 5 2B 2E g R IR R T R A
A Y5 B CEAE L 7 8] BT £F 4 AR B s R 0 B
3 I R YT R

3 2ok 0 AN TR v B B 24 I e N VR W £ 4 2
¥ 35 B ) A0 1 15 D0 5 e % 18 R 24 1M T R B R T B R
S (TOPNGNY aiec T) | NGe2 D 11B
W COL- [ FEH & &3R5 X A 0] B f AL, H R A
e A L BN B 2 T A — o R e R 1 A
FH B35 X6 4 R P e i B DO R/ B R R A —E T
PR TS AR FH S 3 8 40 A % i R R R R RE D . A TR) 4
BT e AR % B & 25 I3 (1/16 £%5) Wk BE i 5L
9 ) e AR RSOk B B RE 16 % Y 2 M0V VR BE Ry
L Y e A O BE L IS 2 2 g b B 24 1 v 14 08
R BE AT .

B 20\ Uil 12T 24 240 1 P 200 6 34 5 3 B I i T A
M. H BAgIMurh COL-1 MERREIEHRERT A
A, 5 SRR E B A — B0 BB TGF-B1 /EHT T A
JVR 7 B £ 24 248 B 3 55 1)

5 B4l bdr, C 4l f D 20 20 f 386 58 7K - B A (2
P<<0.01),C Y5 D 21 2 [a] 40 Jfd 4 5# A< Jc B & 22 5%
(P>0.05) ;1M E 24 fu 3 5K 7 5 B A AL, I 2
[ T 25 5 (P>>0.05), [RAYS B4l t#, C 4

D A4 b IR JE & 1 COL- T # 8 ( # 1k 34 1] 1 %
. EHgh i REEA S ER CAV B Z.
XA 7 2 1003 BE 98 WY 5 A RN VR I ok 45 4 4 i
JE I A8 Y e AR & 48 Al e S B BT TL-17A J@
A K.

A IL-17AmRNA F£ik & X IL-17TA A&
wIEP AN, B AR A4 IL-17AmRNA £k g K
IL-1I7TAEASEN B2, M CAMERL R B U
W i ek /b, H D 41 A 3R 35 i 38 B 4 B I el 2> (P <<
0.05), EHY CAHNLK. W RBIEZL (P<0.05), #—
A EDUE RN B35 1L 7 VA 77 i £ 4k Ak 8 5 BHL e 1L-17 A 38
%177 S

TEIR YT W 18] 52 2F 4t 4k 75 T80« Il PR B FH 97 800 10 1Y)
AN I Il 3 G O BE T TL-17 A S8 B B AR D
EEMEIE . 7205 & 3, BB TL-17A #2417
il Vps34 CII A 8% W2 WL IE 3-8 A . PISKD) , 3 1M 58 i
GSK3B 5 5 3 B & 70 il 44 2 11 Bel-2 /9 ser70 fi7 [
BERR AL . 40 Bel-2 55 Beclin-1 25 & e & A2 3F B W%
b B8 00 e SRR R B A . LAMP-1 2 5 Bl A 1Y 26 i
PRl A LC3+ LAMP-1+ [ B B 4, Al 3%
W H R BT e R 2 R R R L AT
Ui () GSK3B {55 538 1% S LC3 [ Wi /N A Y 55 50 f
€ o DR UG RR B 3 ol 77 LA SE S BH T TL-17A R 55 15
10 [ S I R A I D R 1 s DA S D R 1 ] i AT
fi# » H AT IEAE SR AT 5250 i — 25 7 DLWF S F Bk
4 Zig

AT I R A 5 i N VR it B £ 4 240 B v e
Ao, B R A R 24 L R 3 ok B DB
TL-17 A G (6 B Ak Jsg Jt 2 1 T e 380470 2F 4R AR VE T

(&% i)

[1] HUTCHINSON J,FOGARTY A, HUBBARD R, et al. Global
incidence and mortality of idiopathic pulmonary fibrosis: a sys-
tematic review[ ] |. Eur Respir J,2015,46:795-806.

[2] NOBLE PW, BARKAUSKAS CE, JIANG D. Pulmonary fibro-
sis; patterns and perpetrators [ J]. ] Clin Invest, 2012,122:2756-
2762.

[3] ARAYA J,KOJIMA J, TAKASAKA N.et al. Insufficient auto-
phagy inidiopathic pulmonary fibrosis[J]. Am ] Physiol Lung
Cell Mol Physiol,2013,304:1.56-69.

[4] GUI YS,WANG L, TIAN X, et al. mMTOR overactivation and-
compromised autophagy in the pathogenesis of pulmonary fibro-
sis[J]. Plo S One,2015,10:e¢0138625.

[5] YANG HZ. WANG JP, MI S, et al. TLR4 activity is required
in the resolution ofpulmonary inflammation and fibrosis after a-
cute and chronic lung injury [J]. Am JPathol, 2012, 180275~
292.

[6] YU G,IBARRA G H, KAMINSKI N. Fibrosis: lessons from



(7]

(8]

9]

(10]

[11]

[12]

[13]

[14]

WHESF 20221 0 % 34 % 18 Med ] West China,January 2022, Vol. 34,No. 1

OMICSanalyses of the human lung[J]. Matrix Biol, 2018, 68
(69):422-434.

2R X0 kA X 4R AR mus HMGAZ Bl TGF-g1 i S 1
PNl ) ORACE S s A B G el = R R RECEE (o
2019,35(9):1648-1653.

LI H, CAT H, DENG ], et al. TGF-g-mediated upregulation of
Sox9 in fibroblast promotes renal fibrosis[ ]J]. Biochim Biophys
Acta Mol Basis Dis, 2018, 1864(2) . 520-532.
XU, T I, T F k. R & Ml 2F 4k 1k & 9 HIL i K 25 9 BF 5% 8 ik
JRLJ]. B2 2E3R,2020,26(11) :2111-2116.
TS, HEPC 2, T 5. TL-17 X i B £F 4 40 ff 1) 384 5 L 5% AL Fn
T s fE AL B 7 B R 22 41, 2012, 32(1) £ 75-79.
REST R ELLB . R A R X R ER BN
R S i £F 4 4k K PISK/ Akt/mTOR {5 5l A9 R () . w5t
B A 2 i (SRR 0D 5 2020,40(11) £ 1617-1622.

LEI LING, ZHAO CHENG, QIN FANG,et al. Th17 cells and
IL-17 promote the skin and lung inflammation and fibrosis
process in a bleomycin-induced murine model of systemic sclero-
sis. [J].
Suppl 100(5) : 14-22.

ARAYA JUN, KOJIMA JUN, TAKASAKA NAOKI, et al.

Clinical and Experimental Rheumatology, 2016, 34

Insufficient autophagy in idiopathic pulmonary fibrosis[J]. A-
merican Journal of Physiology-Lung Cellular and Molecular
Physiology, 2013, 304(1):1.56-69.

RAI SHASHANK., ARASTEH MARYAM. JEFFERSON
MATTHEW,et al. The ATG5-binding and coiled coil domains
of ATGI16L1 maintain autophagy and tissue homeostasis in mice

independently of the WD domain required for LC3-associated

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

phagocytosis[J]. Autophagy, 2019, 15(4):599-612.
SN B KL R AR LA TL-17 AL A i o P B BIF 5T
HERRLTT. I R R 2% 35, 2021,26 (1) : 147-150.
ARV WRPEE WG AT L 55 . RN O VR TR T S AF 15 1 BH 2 T I 5 05
A Il e 5T 2F A A R LT ], i AR i BE 4 7, 2011, 30(2) : 88-90.
BB B K AR RE L G5 VK B 45 IR BT IR T A R i A
Hefbz g g[8 Sk RE, 2020,6(2) . 112-114.
SRPLEAT SC AR G R T G AR i BT T X R i £
ey RT ] =B P BE 27,2019, 40(9) - 20-23.
WA BB AR P ST At S T Bl 46 08 AL TR O R il 5E 4% kTR
I R R I 28 2 Ak i & JE B L]/ OL . o A v B2 2 4 )L 1-9
[2020-04-097.
LIU H,MI S, LI Z, et al. Interleukin 17A inhibits autophagy
through activation of PIK3CA to interrupt the GSK3B-mediated
degradation of BCL2 in lung epithelial cells[]J]. Autophagy.
2013,9.730-742.
HUANG C,LIN M Z.CHENG D, et al. KCa3. lmediates dys-
function of tubular autophagy in diabetic kidneys via PI3k/Akt/
mTOR signaling pathways[J]. Sci Rep-Uk,2016,31(6) ; 23884~
23887.
ARAYA J.KOJIMA J, TAKASAKA N, et al. Insufficientauto-
phagy in idiopathic pulmonary fibrosis[ J]. Am J Physiol-Lung
C,2013,304(1) . L56-1.69.
MARGARITOPOULOS G A, VASARMIDI E. ANTONIOU K
M. Pirfenidone in the treatment of idiopathic pulmonaryfibrosis:
an evidence-based review of its place in therapy[ ]J]. Core Evid,
2016,11(3): 11-22.

(Y 7% H #7:2021-03-29; {8 5] H #5 :2021-08-29;; 345 . B 2)

(L#E 4750

[12]

[13]

[14]

[15]

[16]

(171

(18]

SONG S, QIU D, WANG Y,et al. Txnip deficiency mitigates
podocyte apoptosis via restraining the activation of mtor or p38
mapk signaling in diabetic nephropathy[J]. Exp Cell Res, 2020,
388(2):111862.

WANG L, ZHANG S, CHENG G,et al. Mir-145 reduces the
activity of pi3k/akt and mapk signaling pathways and inhibits
adipogenesis in bovine preadipocytes[ ]J]. Genomics, 2020, 112
(4):2688-2694.

WANG X, XING Y, TANG Z,etal. Thioredoxin-2 impacts the
inflammatory response via suppression of nf-kb and mapk signa-
ling in sepsis shock[J]. Biochem Biophys Res Commun, 2020,
524(4) .876-882.

ZHOU J, LIU Q, QIAN R,et al. Paeonol antagonizes oncogen-
esis of osteosarcoma by inhibiting the function of tlr4/mapk/nf-
kb pathway[J]. Acta Histochem, 2020,122(1):151455.
AP, B SC IR, R o B ] NF-B 38 X e 25 E K B 22 P it
505 1 O 5 R LD DL SR 25 9 5 PR . 2019, 22(9) £ 904-907.
WS I0E  E IR, AR AR FY L SF L SRS RS @ S A p38 MAPK I NF-
kB 15538 B AR NI 22 W 5 5 09/ B2 PR AR A (eSO LT ] 7
PERE 22447, 2019,36(6) : 863-868.
ZHANG Y, ZHOU S, ZHOU ], et al. Regulation of nf-kb/

mapk signaling pathway attenuates the acute lung inflammation

[19]

[20]

[21]

[22]

[23]

[24]

in klebsiella pneumonia rats by mollugin treatment[]J]. Microb
Pathog, 2019,132:369-373.
R ZL 1 . £ 3. SRS T 1 1 AR e ik Je [0 ). h gy,
2010,41(4) :8-12.
R RO AR S5 JE T p3SMAPK {5 5 e Sl 4R 5 AR
K R WO T2DM K B R BL LT . B 25 [ 2 1 24
2018,29(10) :45-47.
WA . 55 AR 25 3% 1 0 15t 975 1R 45 1 4 /) BRURE 28U i 86 B 79 NF-«B,
TNF-a. MFG-E8 J occludin % i 9 5 W [ 7. 5 i B 1 7k 2
,2018,15(6) :12-16.
KHAN J, NOBORU N, YOUNG A,etal. Pro and anti-inflam-
matory cytokine levels (tnf-a, il-18, il-6 and il-10) in rat model
of neuromal[ J]. Pathophysiology, 2017,24(3):155-159.
BERRY LJ, SHEIL B, GARRATT L,et al. Stability of inter-
leukin 8 and neutrophil elastase in bronchoalveolar lavage fluid
following long-term storage [ J]. Journal of Cystic Fibrosis,
2010,9(5) :346-350.
YINY, HAN W, CAO Y. Association between activities of
SOD, MDA and Nat-K™' -atpase in peripheral blood of patients
with acute myocardial infarction and the complication of varying
degrees of arrhythmia [ J ]. Hellenic Journal of Cardiology.
2019,60(6):366-371.

(g 7% B8 :2020-11-13; f8 [ H 1 :2021-10-25; 458 . 5 )



