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Regulatory Effect of Buyang Huanwu Tang on HMGB1-RAGE

Signaling Pathway in Pulmonary Fibrosis

WANG Zhen-xing, SUN Zhong-li, WANG Ming-jie, JI Jie, YANG Kun, DU Quan-yu", WANG Fei"’
( School of Clinical Medicine, Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China)

[ Abstract ] Objective: To observe abnormal immune injury and expressions of high mobility group Box-1
protein (HMGB1) and receptor of advanced glycation end-product ( RAGE) in rat pulmonary fibrosis, and the
regulatory effect of Buyang Huanwu Tang on HMGB1-RAGE signaling pathway. Method: A total of 144 SD rats
were randomly divided into six groups, namely the normal group, the bleomycin ( BLM) group, the low, middle

and high-dose Buyang Huanwu Tang groups (6.83, 13.66, 27.32 g-kg ') and the positive drug group
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(prednisone, 4.2 mg-kg™'). In the animal experiment, the bleomycin trachea injection method was used to
reproduce the pulmonary fibrosis animal model, and given high, medium and low-dose Buyang Huanwu Tang by
gavage. Samples were extracted on the 7th, 14th, 28th days after modeling. Reverse transcription PCR ( RT-
PCR) method was adopted to detect the mRNA expressions of HMGB1 and RAGE in lung tissues, and Western blot
method was used to detect the protein expressions of HMGB1 and alpha-smooth muscle action (a-SMA). In the
cell experiment, the drug-containing serum pharmacological methodology was adopted. Buyang Huanwu Tang -
containing serum with concentrations of 5% , 10% , 15% , 20% and blank serum were adopted to intervene normal
lung fibroblasts (HFL1) stimulated by HMGB1. Western blot method was used to detect the expression of a-SMA
protein. Result; Compared with the blank control group, the mRNA expression of HMGBI1 in the BLM model group
was obviously up-regulated on the 28th day (P <0.01), the mRNA expression of RAGE was visibly up-regulated
on the 7th and the 14th days (P <0.01), and the protein expressions of HMGB1 and o-SMA was significantly up-
regulated at all times points (P <0.01) in animal experiments. Compared with the BLM model group, in the high-
dose Buyang Huanwu Tang group, the mRNA expression of HMGB1 was significantly decreased on the 14th and
28th days (P <0.01), the mRNA expression of RAGE was significantly down-regulated on the 7th and the 14th
days (P <0.01), and the protein expressions of HMGB1 and a-SMA was clearly down-regulated on all time points
(P <0.01) in animal experiments. Compared with blank control group, the 20% serum added HMGBI group
showed a significant rise in the protein expression of a-SMA (P <0.01). Compared with the 20% serum added
with HMGBI control group, different concentrations of Buyang Huanwu Tang-containing serum significantly reduced
the protein expression of a-SMA (P <0.01) in the cell experiment. Conclusion: Buyang Huanwu Tang can
inhibit the expressions of RAGE and alpha SMA caused by HMGBI in the rat lung tissues. The results suggest that
Buyang Huanwu Tang may prevent and treat pulmonary fibrosis by blocking HMGB1/RAGE signaling pathways and
reducing the growth of myofibroblasts.

[ Key words | Buyang Huanwu Tang; pulmonary fibrosis; high mobility group Box-1 protein ( HMGBI1) ;
receptor of advanced glycation end-product (RAGE)
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Je R g DAy S PR B, LA BR ) A e
o ik ARG 4 MILAE | A8 P A 1 5 T P A 1) it £ 4 AL
R I T R R e IR 5 A i
(TLD) FE55 i B G 301 8% A 0E J& Shy 5k 18 44 fii 21 4 1k,
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SLRNA 5 g AT 3055 5, SRR EA B 20 pg.
M [ R A HOR AR B bl (NCBI) % 4is 22 48
R TF#KB HMGB1 ,RAGE K X Jij i) B-actin K& [ 4>
FEA it T T, 5l A5 B AT : B-actin [ iR
5'-ACGCACGATTTCCCTCTCA-3", R ii%#H 5'-CTCAT
GCCATCCTGCGTCT-3", /=¥ 4 116 bp; HMGBI
g R 5'-CGCCAAGCTGAAGGAGAAGT-3", FiiE K
5'-CCTCCTCGTCGTCTTCCTCT-3", 7= 4 K BF 182 bp;
RAGE I Ji% % 5'-CGAGTCCGAGTCTACCAGA TTC-
3", Rk 5'-CCATCCAAGTGCCAGCTAAG-3", 7= )
KEEH 143 bp, RWFEF A 95 C HiZEHE10 min,95
CASME S 5,55 CiE k 30 s,72 CIEAH 30 s, 3L 40 4~
TERA KRBV, B o i A 73 8 PCR ot 72 b 4%
RREA ) €, (5, ZISCHk[15 1l 27245
AHXF mRNA LIKkIK -,

2.5 Western blot #9077 #& il % SDS-PAGE ¥t
G PR B AR AT R E R B AR, AL
20 pg. THLE 120 V F1 180 V 47 HLTK , HL UK 58 AX
J5 B PAGE B g, ¥ 3 3K g 45/PAGE Ji&/PVDF
JE/3 sk uE AR Y 2 S HES, T 110 VLR R % 1%
2 ho Uit PVDF JBE, 5% JBNE W5 A 25 il B P4 1 h, i
BE 3 U, AR R4 i) HMGB1 (131 000) , a-SMA
(1:1000) ik, EiRME 1 ~2 h,4 Cidk, B3
WA BB HRP FRid =41 (1:2 000) , = i &
1 h, BE%E 3 k., i ECL OGN 2 0 F 58 iy
PVDF JE 17 B 0, BE B BUR 73 Br 5 48 %0 1 52 2%l
BEAT A4 5B o

2.6 HEiteEsr At SR SPSS 22.0 Gt Ak F AT
it ort, Hrp it PERR ] 2 25 ROR, Z AN 1L
BRI R J7 22 40 B, J5 22 55 ISR T LSD 35, 5
2e ANFF I ] Tamhane’ S T2 2, P 2H [] Y5 25 LG 38k
t K4, LA P <0.05 KR ERAG I L,

3 &R

3.1 FMPHIE L7 %) £F 4k Ak K BRI 41 2L HMGBI
RAGE mRNA FRIkmyH#EMER] 557 REAIAH, 5
28 KM FH A F37 I 0 1 20 M A L A5 AT 1
K. 5IE % 4 b #&, B 8 4 K ROl 41 21
HMGBI1,RAGE mRNA #J 3 ik 1% %, HMGB1 mRNA
TEHS 14,28 KB (P <0.01) ,RAGE mRNA 743
714 KRR (P <0.01), S5EAIH A, M
MR 7 AS T8 R T B ¥ 0T B AR HMGBL,
RAGE mRNA B33k, H rpbh B I8 197 e ) 2 41 55
14 FF 28 KT HMGBI mRNA [y 2 3k &R & W]
(P <0.01), % RAGE mRNA (9445 AT LA #b

FHIE T m A B AESE 7 R 14 KRR B (P <
0.01) . B AYFAZH 38 19 #A X HMGB1 mRNA 1) 3% ik
PR ROR 5 K BH A T v R A AR SR 14 KA 28 K
ML (P <0.01), WK 1,2,

F 1 #PEE FE 53 K R AR HMGB1 mRNA R i% 895 I
(xxs,n=T7)

Table 1 Effect of Buyang Huanwu Tang on expression of HMGB1

mRNA in lung tissue of rats(x +s,n=7)

HH HE/g kg ! 7d 14 d 28 d
E# - 1.34+0.62 1.46 £0.27 1.17 0. 11
%l - 1.06 £0.31 2.17 +0.55" 3.31 +0. 63
HBHEFLH 6.83 1.03+£0.56 2.57+0.31 1.36 +0.41

13. 66 1.33+0.26 1.97 £0.12 0.89 +0.32
27.32 0.91 £0.21 1.01 £0.09% 1.27 £0.19%

[ESORIN 4.2x107% 0.93+0.22 1.21 £0.51% 1.36 £0.37>

H:HIEHHLE) P <0057 P <0.01; 5884 &
HpP<0.01,

F2 APEE ARG KR M AL B RAGE mRNA X 3% 89 % 09
(x+s,n=T7)
Table 2 Effect of Buyang Huanwu Tang on expression of RAGE

mRNA in lung tissue of rats(x +s,n=7)

21 51 H /g kg ! 7d 14 d 28 d
EH - 0.33£0.09 0.36+0.15 0.29 +0.13
B - 1.05+0.26" 0.96 +0.21" 0.66 £0.28
#hPHIR FL3 6.83 0.37 £0.14% 0.85+0.21  0.47 +0.22

13. 66 0.39 £0.16> 0.38 +0.22  0.89 +0.02
27.32 0.36 +0.14% 0.41 £0.09% 0.52 £0.13
R A 4.2%x107> 0.48 +0.24% 0.66 £0.21  0.48 £0.25

F: 5 EHALR P <0.01; SH A Y P <0.05,
P P<0.01,
3.2 kMR T X £ 4E A R BRI 2 41 HMGBI,
a-SMA FHHRBWIHEAAER 5IE W H B, e
AL KB AE 7,14,28 d ilidl 210 HMGBI1, a-SMA %
FIERIAH (P <0.01) , S5BIAIA Lb A, £ F#bFH
SN TR = ING LI (55 1+ o e /= W 107 N 1 -9 [ e
REUHZHZ N HMGBL, o-SMAZE 1 1 R ik, 45 R 2
I R REAOC R, ) R S HMGBL,
o-SMAZE [ (19 3 3K 1 8 /D b BH IR 037 15 1) & 41 7E
A5 I [H] f X B 2 (P <0.01) o {88 Y i A9 A 24 58 1Y)
P e , A5 78 K BRI 40 2P HMGB1 , a-SMA 2 [
() 235 7R BH I A , 25 SR 5 b BH A #1037 & 77 it 4 AH
. WE3,4 KK 1,2,

- 141 -



5523 %55 13 ] FEXLEAFFERE Vol. 23, No. 13
2017 47 A Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2017

x3 WHEERFHMFLENL KR HMGBL EEHF M (x £,
n="7)
Table 3  Effect of Buyang Huanwu Tang on HMGBI1 protein in

pulmonary fibrosis rats(x +s,n=7)

M KlE/g-kg ™! 74d 14 d 28 d

EH - 0.21+0.01 0.20=0.01 0.23 £0.01
A -

WL T 6.83

0.53 £0.05" 0.59 +0.03" 0.62 +0.03"

0.40 £0.01 0.45+0.01 0.51£0.01

13. 66 0.34+0.01 0.37+0.01 0.35+0.05

27.32 0.27 £0.01% 0.31 £0.01> 0.32 +0.02%

R A AL 4.2x1077 0.26+0.01 0.31+0.01 0.32 +0.03%

W HERHED P <0.01; SHEAH Y P <0.01 (%4
7).

x4 HETEAFHHFLEULKRR o-SMA EEREWHIM (2 x5,
n=7)

Table 4 Effect of Buyang Huanwu Tang on «-SMA protein in

pulmonary fibrosis rats(x +s,n=7)

MR K/gkg™! 7d 14 d 28 d
EH - 0.23+0.01 0.27 +0.01 0.21 £0.02
il - 0.69 £0.02" 0.66 +0.01" 0.61 +0.01"
R 6.83 0.48£0.02 0.48 +0.02 0.47 £0.03

13. 66 0.28 +0.01% 0.32 +0.01% 0.30 +0.01%

27.32 0.27 £0.01% 0.32 +0.01> 0.29 +0.01%

R AR 4.2x107% 0.20£0.01 0.27 £0.01 0.22 =0.01%
HMGBI1 7d 25 kDa
HMGBI1 14 d 25 kDa
HMGBI1 28 d 25 kDa
GAPDH 36 kDa

A B C D E F
ALTEH 4L 3B. BLM BRI  C. %M IR 1035 6. 83 g-kg ™' 415 D. ¥
i 13.66 g-kg ' 41;E. AL F 15 27.32 g-kg T AL FL R GAA AL
(2 [)
B1 &®HAXRKR HMGBl EHMRIE
Fig.1 Expression of HMGB1 protein in pulmonary fibrosis rats

3.3 kMPHIR H & 25003 X HMGBL i 5 J5 A fili
BCET 4t 20 i o-SMA [ /E A HMGBI i 3
24 h)5 ,HFL1 40 o-SMA )32 15 89 &, 76X B8 1.

H B HMGB1 JC il 41 3 = %5 8] 2 . HMGB1 il
20% Xf HR MLV 415 1E # 41 H B (P <0.01) R[] ik
JE (I BH 36 37 2 25 10035 P RE R IR HELL 20 o-
SMA 2 ik, 5 HMGBI1 Jill 20% Xf & il v 41 L 4%
(P<0.01) W5 MK 3,
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a-SMA 7d

a-SMA 14 d

2 BHAKXR a-SMA EEMERE

Fig.2 Expression of «-SMA protein in pulmonary fibrosis rats

x5 #BEZEREFHI HFL1 T o-SMA ZEEAMFM(Z£5,n=7)
Table 5  Effect of Buyang Huanwu Tang on a-SMA protein in
HFL1 cells(x £s,n=7)

4153 WY HL/ % «-SMA/GAPDH
EH - 0.63 +0.03
HMGB1 - 0.54 +0.01
Xof B V5 20 0.84 +0.09"
ANPHIE 137 & 25 13 5 0.58 +0.01%
10 0.62 +0.01%
15 0.51 £0.01%
20 0.46 +0.02%

T HIER A" P <0.01; 5% I i 41 > P <0. 01,

a-SMA 42 kDa

A B C D E F G
A IEH4H ;B. HMGB1 4 ;C. 20% XF BRI %5 4H ; D. 5% % 24 MM i 4 ; E.

10% & 25 MIE 4L F. 15% & 245 M3 415 G. 20% 5 24 1ML 3 21
B3 &% HFL1 ffH «-SMA K RiE
Fig.3 Expression of «-SMA protein in HFL1 cells

4 itig

o S P I 2T 4 Ak it St 780 g T 5 B S < 57 751 (1] S5
PR 26, 76 B2 T 1T 0L IF il 41 405 25 4 1k X I A
FETE B B 1 S8 2T 4 40 k6 728 o7 B B 4 P 7
Pt JBEE S RO R T 4 A A T B R T
O 240 e F VLR 2T 4 40 B 4, 63K «-SMA 2 LAG £F
o 20 MG R AR . R BE ST s, HMGBI 75 40 g
B T AE 0 «-SMA (9 5 R B R 0% Ak BT
HMGB1 2 — Pl 5 B A <1 (9 JF 20 26 (A% 46 11, 76 40 i
B2 5 DNA & 5 SR 24 i
3% Ak F) 6228 40 i A48 5 TR B 194 40 i 30 40 6 B 4 i
SR S g Ha R | g RAGE , TLRs 252 (k25 4, B 20
ZAESEM, S S RERGSRHBE., Mk
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