2022 4E7 A ] L R 2 2k July, 2022
328 H1H CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 32 No. 7

B BARW, BELE. W RGBT R RIN A 4e b i/ I B A AL BT 5E (1], T E B R AE, 2022, 32(7): 94-
100, 117.

Xue L, Mao CY, Wang H, et al. Effects of quercetin on pulmonary fibrosis in rats and its related mechanism [ J]. Chin J Comp Med,
2022, 32(7) . 94-100, 117.

doi; 10.3969/j.issn.1671-7856. 2022. 07. 013

Wik Kz 2237 K UM 27 4 00 19 1 P BAT S LR BT 5

B 2 EAWE B XTI KEFE HHK
(LIRS LRI MR E 53R U 7R T 27400052 T PR ES LRI A R R 2 INAR #iEE 274000)

[FZ] B8 B Il 4 AR SR 2L A0 (8] B 5 L | R AE % NOX4-P62 {5582 M, A
HE—2 e B M2 X AT AL VR LRI ER (RS0 3R I . 75k S R A S IR TR B 4 (BLM )
FEAC R+ Z 4L (BLM+QUE 41) , 20 T 1 AR 56 714 .28 RMEEA A 24N, R IR R R -y (8
1 (HE e t8,) T I 2F 44 A7 00 | 25 191 5 4 88 R 7 ( Western blot ) 67 U 42 it 4 £ A JEF 2510 0] ik P P P e — A 5 1R
WERR S ILE 4(NOX4) | H R P62 M IH T «B(NF-B) W HRIBIFI, SO -G W5 SV (gRT-PCR) A3l
NI SRR A R AS49 4R it M A PV WLILBH B 1 («-SMA) FIE5HKE I 2 11 E( E-cadherin) A mRNA 357K | BBk 7
FEW Yk (ELISA ¥%) Rl ¥ Ak AE K R F-BL(TGF-B1) \HA R - 1B (IL-1B) FIIIE R IEF F - (TNF-a ) K-, &5
B BLM ZHBER A3 IR US4k 2 #EAT MO T, BLM+QUE ZH7E%5 7 KEPEOIRES BLM 4142, 7R 46 28 KEHAEAR
W8 . BLM 4149 TGF-B1 IL-1B TNF-a \NOX4 P62 NF-«B £ &5, B AN B F A, 2R BEE 5% IH ¥ E
SL(P<0.05) ,BLM+QUE £H7E% 7 RAH#E BLM 245, (HIC 35 22 5% (P>0. 05) ,{HAESS 14 28 KATE: BLM 4 W] F
W, 225 W3 (P<0.05) , SXFIRL s, A TGF-B1 ) A549 4HJfl E-cadherin ,a-SMA mRNA (133K 43 51 W] A%
FITLES (P<0.05) 45 P Z 5 , E-cadherin ,a-SMA mRNA 12 k%8 TGF-B1 2043 I BA & 71 &5 &A% (P<0.05)
GEiE Wi R REREINH] TCF-B1 X A s 4 Bk AS49 20 M5 5 1) 1) Bk Ak 8 | S I 27 4k Ak BRI R 08 L
N, G il P R 2 T S R BRI 2T 4k AL, B WIS M AE R B R 5 R BRUR AR I £ 4R Ak 1 2o 2 v 32 S04 i 5 iz 23]
AR AL I ] NOX4-P62 1553 4% , B H W, Iz K U 4F 4k 1k

[RIA]  IEFdifb ;iR 2 R 40M R 5 [ B4k ; NOX4 ;P62
[hE4SES]) R33 [XEARIREE] A [XEHS] 1671-7856 (2022) 07-0094-07

Effects of quercetin on pulmonary fibrosis in rats and its related mechanism

XUE Lan', MAO Chunying®, WANG Hui', WANG Shoufu' , ZHANG Zhenghui', GUO Xinqing'*
(1. Department of basic Medicine, Heze Medical College, Heze 274000, China.
2. Department of Medical Technology, Heze Medical College, Heze 274000)

[ Abstract] Objective To investigate the effects of quercetin on interstitial transformation, inflammation, and the
NOX4-P62 signaling pathway in lung tissue of rats with pulmonary fibrosis to provide an experimental basis for further
elucidating the mechanism of quercetin in pulmonary fibrosis. Methods Rats were divided into control, BLM and BLM+
QUE groups. The appearance of lung tissue in each group was observed on days 10, 20 and 30 after modeling. Pulmonary
fibrosis was evaluated by HE staining. NOX4 and P62 in lung tissue, and a-SMA and E-cadherin in A549 cells were
detected by western blotting. TGF-B1, IL-1B and TNF-o were measured by ELISA. Results Symptoms in the BLM+QUE
group were milder than those in the BLM group on day 7, and significantly relieved on day 28. TGF-B1, IL-1B, TNF-a,
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NOX4 and P62 expression in the BLM+QUE group was lower than that in the BLM group on day 10 (P>0.05) , but it was

much expression lower than that in the BLM group on days 14 and 28 (P<0.05). Compared with the control group, E-

cadherin and a-SMA expression in the TGF-B1 group was significantly decreased and increased, respectively ( P<0.05).

Compared with the TGF-B1 group, E-cadherin and a-SMA expression in the TGF-B1 +QUE group were significantly

increased and decreased, respectively (P <0.05). Conclusions

Quercetin inhibits TGF-B1. EMT of A549 cells

alleviates the inflammatory reaction and pulmonary fibrosis induced by bleomycin in rats. Autophagy is inhibited by

bleomycin-induced pulmonary fibrosis in rats. Quercetin inhibits the NOX4-P62 signaling pathway, activates autophagy,

and reduces pulmonary fibrosis in rats.
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(3 mg/kg) , Ho )5 B H — RIS 1 S5 B2 2 (3 mg/
kg) , HEKBGEALIE, A KBRS T HF K
B, A RS 5 7,14 28 K, BLM 41 #il BLM +
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Table 1 Primer sequences of qRT-PCR

e Z PR B [ ity [n] Eik7)E2 ]l
Gene name Gene coding direction Primer sequence
GAPDH F 5’ -GATCGCGACTTACGGACT-3
R 5’ -AGCTAGGCTAGCCACGCACATTA-3’
SMA F 5’ -GTCGTAGCTAGTAGGGTACACGG-3’
a-
R 5’ -ACTGCTACTAGCTTATCGTAGGA-3’
. F 5’ -GCTGTACCTAGACTGGACCAGTAC-3’
E-cadherin
R 5’ -GCTGACCAACGTAGTTACACAG-3’
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2.3 BAXEYMEETFHRNLER

TESS 7 .14 28 RIWHEA K o & 3L, BLM 41
B TGF-B1 . IL-1B ,TNF-a . IL-6 F1 1L-8, 55 X} & 24
bl B, 255 BA S22 E L (P<0.05),
2555 14 28 RIWFEA T BLM+QUE 41 TGF-
B1 . IL-1B . TNF-a IL-6 Fil IL-8, 5 BLM 4 [t 45 &k
ETRE, BASRIT¥2 5% (P<0.05) , #2/R it R
e — 5 T A DU il 4 22 A A K R R

FE RN, WL 2,
2.4 i EX TGF-Bl S A A549 40 A0 8 R &
A

X FEZH 7 AS49 LAY E-cadherin S5 £IA, a-
SMA KK, INA TGF-B1 75 514 A549 4 fitd fa] 5
HeAbr 7E5 7 .14 28 KIF, A549 40 il E-cadherin
P25 W ARG, 7650 28 Rk Ak, 22 % HA 4
T4 L(P<0.05) , [5HX5F 87 4% Bf ] £, o-SMA 1Y)
FEROK - B (P<0.05) , TR E R, &0
B8] 555 TGF-B1 4H HL %8, A549 4L 1Y) E-cadherin £
TR TR (P<0.05) , (BAR T 1E % X B4, o-
SMA [FIXI] R FEAR (P<0.05) o %45 R UL
ZAENEMIH] TCGF-B1 X A549 4RI S 1Y EMT %%
A HARDLE 3 % 3,

Xof HE BLM#A
Control group

BLM+QUE%4

BLM group BLM+QUE group

14d

28d [

1 RAFEA LU R RS 14,28 K
HAL AL I
Figure 1 Morphological observation of pulmonary
fibrosis in different groups on the 14th and 28th days

Rugicyi:E BLM#H

BLM+QUE%
BLM+QUE group
X §7 A RAY 2%
(7 AN

14d

0| - J L
A8 ¢ A AV
e Je Voo Loy 7Y

2 FHH KA LUEE 7,14 28 KiY
HE Je gl

Figure 2 HE staining of lung tissue of rats in

each group on day 7, 14 and 28
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Table 2 Test results of cytokines in each group

21 51 s [i1) 5
Croup T TGF-B1(ng/L) IL-18(ng/L) TNF-a( ng/LL) IL-8(ng/L) IL-6(ng/L)
TR
e 310.3+68. 9 58.4+11.7 63.6+12.7 543.26269. 41 664. 33+59. 24
' 5 14
gt %D | 4’1‘ 307. 5+70. 3 60.2+9.6 59.8+10. 3 548.57+72. 06 659. 24+67. 03
Control group
4528 K
Do 312. 7266. 4 59.8+10. 4 60.2+11.5 541.08+80. 53 663. 52+63. 48
b7 822.6+87. 8 99. 6220. 6 100.3+19. 4 642. 5455. 67 786. 35+89. 20
514 K
BLM 41 % 1540.3£112.5*%  200.4£29.3*4 182.4+22.64 705.28+59.28 %4 812.33+83.64 "4
BLM group D14
% 28 36 * A * A * A * A * A
o8 1800. 7+106. 4 240.7+18. 6 286.3+27.2 731.93+67. 08 800. 26=80. 14
H7 KR
e 813.3279. 6 97.9+18. 8 95.5+15. 6 653. 57259, 41 776. 61=80. 06
i 14 R
BLB;/[M(SEEE 4l %Dl . 1105. 2+89. 8*4 128. 6420, 7*4 149. 4+18. 9*4 659. 2468, 34*4 743.21+76. 83%4
+ group
/;AE; 28 Ji #A HA #A #HA #HA
o8 1211. 382, 6 122.5+14.9 142. 1+14.7 604.23+72. 97 702.31271. 29

T [l Y, SRR LE, * P<0.05; 5 BLM 4UAHLL, *P<0. 056l —413, 555 7 KARLL, 4 P<0.05,
Note. At the same time, compared with the control group, * P<0.05. Compared with the BLM group, *P<0.05. In the same group, compared with the

7th day, * P<0. 05.

ROpLE:E

BLMH

BLM+QUE#H

Control group BLM group BLM+QUE group

E-cadherin
GAPDH

7d

E-cadherin
GAPDH

14d

E-cadherin
GAPDH

28d

7d

14d

o-SMA
GAPDH

o-SMA
GAPDH

o-SMA
GAPDH

XHELE

BLM#H

3 qRT-PCR ¥4 0 AN [E) 18] 5 E-cadherin mRNA ,a-SMA mRNA f HL 3k &
Figure 3 Electrophoresis of E-cadherin mRNA and a-SMA mRNA detected by qRT-PCR at different time points in each group
R 3 AFEHBNAFEBHE 5 E-cadherin mRNA .a-SMA mRNA HJFEiA

BLM+QUEZ
Control group BLM group BLM+QUE group

Table 3 Expression of E-cadherin mRNA and a-SMA mRNA in different groups at different time points

51 SN PR 1R 14K 5528 K
Group Gene name D7 D14 D28
XA
0.953+0. 074 0. 887+0. 083 0.902+0. 075
Control group
TGF-B1 4 . B B
TGF-B1 group E-cadherin mRNA 0.271+0. 064 0.232+0. 055 0.384+0.072

TGF-B1+QUE 4
TGF-B1+QUE group
X HEZH
Control group
TGF-B1 4
TGF-B1 group
TGF-B1+QUE 4
TGF-B1+QUE group

a-SMA mRNA

0. 732+0. 045"

0. 139+0. 022

0.992:+0. 089 *

0. 336+0. 043"

0. 574+0. 072*

0. 173+0. 026

0.947+0. 081"

0. 343+0. 029*

0. 593+0. 054*

0.211+0.013

0.732£0.055 "

0. 409+0. 057*

T [ — i Rl Y, S IRALMEL, © P<0.05; 5 TGF-B1 4AA L,
Note. At the same time, compared with the control group, * P<0.05. Compared with the TGF-B1 group, *P<0. 05.

*P<0.05,
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2.5 NOX4 1 P62 EAMRKIL

TESS 7,14 .28 RIFEA KT I A& B, BLM 21
NOX4 P62 NF-«xB & [1 7% 35 i i & = T 1E 5 X 1]
H, 7ES 7 R FEEA  BLM+QUE 445 BLM 4
4, NOX4 P62 \NF-kB #H 1 £ ik & A e, |
EZRAREE(P>0.05) (HLE 14 28 KA IS5
i, BLM+QUE 215 BLM 41 b4, NOX4 P62 NF-kB
HEARL R RERER(P<0.05) LK 4 % 4,

3 itig

Jili 7 Ak P 205 TR 2 24 B0 W e B i 4
Al RE S AW LI 25 S i IR EE A 2295 e DU RO
MR R ) BRAL 2R G e 6 A O, BATIGIR Lfs
KRR, B W 2 I v i &, X

WP 8 g TG 6 T, BF 5% 9IE B A 2 RE A% 3 o 0 T
TGF-B {530 46 Az #4230 il i 27 A AR A 4 PR
KRB Ry rh S R, BT 2R A Y
P, BRI AT 2 A Bz 22 068 It 3 9 o B AT — e 2
SR AR AR B £ AL R B ML A
BT HEAEXERRIT 250 . TSR R AE Fe™ HI
O e F s 3= A 5 A i 3k, 5 % 4 i Ik A=
DNA i Fg B Ak, S B M A2 3, 5 sh 41 4
PERTARAE ™, AR5 SR SR R iE T K
SR A A 4EAL  FEEBS 55 7 .14 .28 RMELAS 4
L ZUANITG B I 48 HE Yo (045 S0, UE I 13
BRIV FHARBMHL kLTS, RRVFR
20 PR Bz 3R 6 K BRI £F 4 Ak 58 i S 1 1Y

K <§§;§S ) <§§Z§ﬁ K $: S
N
R e I L I LI
S R X e X TSR X
N S\ S N v A~ & v N
& @ 9 S 9 D S

NOX4 o s e NOX4 W

GAPDH | S s s GAPDH | sy -— e

GAPDH S s e

4  Western blot Fiilll £ 21 K BT 414U [RI B ] £ NOX4 P62 J¢ NF-kB i [ 3R 5 LKA
Figure 4 Western blot detection of NOX4, P62 and NF-kB in lung tissue of rats in each group at different time points

R4 AFRAHIRFRE S NOX4 P62 Jz NF-xB (2 11415
Table 4 Protein expression of NOX4, P62 and NF-«kB at different time points in different groups

R B[R4k 57K 514 K 28
Group Gene name D7 D14 D28
X IR
) 0.233+0. 024 0.269+0. 033 0.302+0. 037
Control group
BLM 4 . )
BLM group NF-kB 0. 876+0. 072 1.282+0. 061 0. 882+0. 064
BLM+QUE #1
0. 852+0. 065 # #
BLM+QUE group * 0.674+0. 092 0.597+0. 054
X IR
) 0. 139+0. 022 0. 173+0. 026 0.211+0.013
Control group
BLM 4 _
. 495+0. * *
BLM group P62 0.495+0. 056 0. 869+0. 061 0. 875+0. 069
BLM+QUE £
0. 506+0. 049 # #
BLM+QUE group * 0.402+0. 038 0.423+0. 059
X IR
. 0. 139+0. 022 0. 173+0. 026 0. 131+0.018
Control group
BLM 4 _
. 764+0. * *
BLM group NOX4 0.764+0. 089 0.901+0. 093 0. 420+0. 039
BLM+QUE #i

BLM+QUE group

0.768+0. 043

0. 435+0. 042%

0.289=+0. 034*

ARy, SRR AR, * P<0.05; 5 BLM ZHAHE, *P<0. 05,

Note. At the same time, compared with the control group, * P<0.05. Compared with the BLM group, *P<0. 05.
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