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WE. B0 BAXEZGRARRABTAE Ang [l /TGF - B1/smad 8 %3 & 5 RAD 4G B K M3 fo Bk K RS ILLF 4
g Het, ik I 10 R Wistar — Kyoto( WKY) K A 248 R § A M & )R 5% &k K (SHR) , % SHR kK S RaAHL4 4 6 41,
B8 R, oA (WKY —ND) ., Z e Esm 40 (SHR - ND) . & 05 & o JE 5% 40 (SHR - HF) . ¥ 2 & K £ ik % 1%
(BDL) . ¥ (BDM) . % (BDH) #] & £8.4= ¥ 25 ( Telmisartan ) 21, Fi A X Ri& B8R4 1 A, % F WKY - ND 4% SHR -
ND 21k RA@ 4, A &SML TS, %8 B, EAERFE,%4F WKY - ND 241 SHR - ND #24= SHR - HF 41
FHhRARENR, EAZELTHHTFRI2 A, ZERFTRASIALIM, KA HZKE -FLLE(HE) MR KRS
WLgm BT 3 LR A By (Masson) 3¢ & WL LA 28 B R &F Y 09 A% ; ELISA 340 fo 75 F Ang [T \IL - 6 /TNF — a NO,
ox — LDL . LOX -1 . ROS 4§43 ; % & M54 F J 24 M S LA 2R o — SMA Col T .Col MM #4%& i% ; K 1 Western blot 4]
S L ZL TGF - B1.p — smad2 . p — smad3 \MMP2 \TIMP1 & & & iA K-F, 4R HE Masson & 27,4 25 /5 & Mm i K
DR HERRE, MW R EERR Y, AE T ARR ARG SN EAL L EREEL AV E;5 SHR - ND
a4t SHR — HF 28 X &, 3% F Ang Il \IL - 6 . TNF — . ox — LDL.LOX — 1, ROS K -F B0 8 9+ % ,NO &K -F 9 B K4k 5
SHR - HF 20483t , #2548 Ang Il \IL -6 TNF — o ox — LDL.LOX — 1 ROS 7K -F 8] 2 4%, NO K-F81 25+ % ;5 SHR -
ND 483, SHR - HF 28 X &5 L2 2R Col T .Col Il .o — SMA & & K-F £ 245 ;5 SHR - HF 284856, 2252548 Col
I .Col .o —SMA & & K-F 2 ¥ HA4%; 5 SHR - ND 2848 16, SHR — HF 28 X -5 LA L2 & p — smad2 . p — smad3 , MMP2
W& GKTFEEZHAZ,TIMPL 69 % KT 2 F %A%, 5 SHR — HF 28485k ,BD 20 K R, 5 ALZA LR ¥ ¢ TGF — B1 .p — smad2 |
p —smad3 MMP2 2 F %A%, TIMPl 2% 4%, 4 FAGRKERF TETAF Ang [/TGF - B1/smad 12 5 8%, %A
B REPR AR SHR K R s WUEF 44K
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Banxia Baizhu Tianma Decoction (£ EH AR K#KZ) Intervenes in Myocardial Fibrosis
in SHR Rats Combined with Dyslipidemia through Ang Il /TGF - B1/smad Pathway

YING Zheming, SONG Nan,CAO Yuan,JIA Lianqun,YANG Guanlin
(Liaoning University of Traditional Chinese Medicine, Shenyang 110847 , Liaoning, China)

Abstract; Objective To explore the effect of Banxia Baizhu Tianma Decoction( - & R K% ,BD) on the myocardial fi-
brosis of the spontaneously hypertensive rats(SHR) fed with high fat by regulating angiotensin [[ ( Ang Il )/transforming growth
factor — B1(TGF — B1)/smad pathway. Methods Ten Wistar Kyoto( WKY ) rats were being as the control group ( WKY - ND)
and 48 SHR were were randomly divided into six groups( eight in each group) including hypertension( SHR — ND) , high — fat hy-
pertension( SHR — HF) ,low dose ( BDL) , medium dose (BDM) , high dose (BDH) and western medicine ( telmisartan) groups.
After 1 week of adaptive feeding,all rats in the WKY — ND and SHR - ND groups were given the regular feed, while the other
groups were given high — fat feed for 8 weeks. After successful modeling,the WKY — ND,SHR - ND and SHR - HF groups were
given the equal volumes of physiological saline, while the other groups were given medication intervention for 12 weeks. And
then , the myocardial tissue samples were taken out from the rats. The morphology of myocardial cells was observed by hematoxylin
eosin staining( HE) ,and the contents of collagen fibers in myocardial tissue was observed by Masson staining. ELISA was used to
detect the levels of Ang I ,tumor necrosis factor — a( TNF — ) , interleukin — 6 (IL - 6) , nitric oxide (NO) , oxidative modified
low — density lipoprotein( ox — LDL) ,lectin like oxidized low density lipoprotein receptor 1 (LOX — 1) and reactive oxygen spe-
cies(ROS) in the rat serums. The immunohistochemistry (THC) method was used to detect the protein expressions of collagen

type I(Col [ ) ,collagen type Il (Col Il ) and o — smooth muscle actin( o« — SMA). Western blot was used to detect the protein
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expressions of TGF — 1, phosphorylation signal transduction molecule 2 (p — smad2 ) , phosphorylation signal transduction mole-
cule 3(p —smad3) , matrix metallopeptidase 2( MMP2) and recombinant tissue inhibitors of metalloproteinase 1 ( TIMP1). Re-
sults HE and Masson stainings showed that the myocardial cells were more uniform in size ,more complete in shape,clear in nu-
cleus, and reduced in collagen fiber area after administration, obviously in BDH group. Compared with those of the SHR — ND
group , the levels of Ang II, TNF - o, IL —6,0x - LDL,LOX -1 and ROS in the serum of the rats in SHR — HF group were signifi-
cantly increased , while the levels of NO were significantly reduced. Compared with those of the SHR — HF group, the levels of
Ang II, TNF — o, IL -6 ,0x - LDL,LOX -1 and ROS in each treatment group were significantly reduced, while the levels of NO
were significantly increased. Compared with the SHR — ND group,the SHR — HF group significantly increased the levels of Col I,
Col III and o — SMA proteins in the myocardial tissue of rats. Compared with those of the SHR — HF group, the levels of Col I,
Col III and o — SMA proteins in each treatment group were significantly reduced. Compared with those of the SHR — ND group,
the protein levels of p —smad2,p — smad3 and MMP2 in the myocardial tissue of the rats of SHR — HF group were significantly
increased , while the protein levels of TIMP1 were significantly reduced. Compared with those of the SHR — HF group, the levels of
TGF - B1,p —smad2,p - smad3 and MMP2 in the myocardial tissue of rats in the BD group were significantly reduced, while
TIMP1 was significantly increased. Conclusion BD can affect myocardial fibrosis in SHR rats fed with high fat by regulating Ang

I /TGF — B1/smad signaling pathway.

Keywords : Banxia Baizhu Tianma Decoction (22 B 4R K JFki% ) ; spontaneous hypertensive rats ; myocardial fibrosis ; dyslip-

idemia; TGF — B1/smad pathway
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W52, TGF - Bl J&2 5.0 JULLT 4k fb Y B 22 4t R 7,
TGF — B1/smad {5538 J& 7 = 1 Fe 995 0 AILET 2 £k 1) 9 R B
i R CEEAELE Y o 2 R TR E BRI A g
T2 I TR AR A FS AN G v, BT . I ks Re
BEAM ) ST S , PR AP 0L P B2 240 JE R0 O LT 44k
B, AR ST E 7 e IR PR R A & e I 5 K B (SHR) AR %
8 B EAR KR BE 45 3l 5 45 TGF - B1/smad il % % &
I MBS 0 v I s O LER 44k , Ay R I T2 B2 AR SRR
SRR IS A R e G
1 w8l
1.1 #h4  %HEC10 BAREE SPF 4% Wistar — Kyoto( WKY) K B,
48 H A &4 78 I 5 S B, ( spontaneously hypertensive rats,
SHR) , 6 ~8 Jijifs , {4 i i (200 £20) g, 5250 2y ¥ 1) >k P A A=
FEYERIES : SYXK(75)2019 - 0007 , W32 (3 b 50 i F 4 52 3
SRR RA R, SRS T KBE4EO R E SIS, A
W9 KA A R B AR MR 95 A BR 2 R 3 18 12 01 24t o
(20201028 —02) , SZEGHT, I A s HPE M PERTE T 1 A,
H EFARK Y, BROGIE N 12 h, =N mFRH
B N 22 ~24 °C FIXHREE N 40% ~50%

1.2 %4 PEORRERG T EE9 g, AR 18 g, KER6 g,
K% 6 g MHL16 g, K HH 3 g, TAAMBE TILTHEY
KMBEBL, 290 &t B R, w8, W =5 425 0.
504 g/mL, 3G 4 CHRA, RIE KBS AR EH L ER
R G255 BRI E IR, BRI R (B 180 mg/
h, B MRE BAE S 2 A R 7 L #it45-:J20180016) o

L3 ®# Elsa KA GRFHEMEEKRET (Ang 1)
(YJO58803 5fEA= %) JHei SRFE R T o ( TNF — o) (YJ300761 .
WS AEY)) EAL BN FE iR 82 H (ox - LDL) (YJO03011) | &¢
R AT N B I Z AR 1 (LOX - 1) (Y]923364 ) &

PEA(ROS) (YJO28511 IS A 4) .4/ 3 -6 (IL - 6)
(YJ102828 JEAEA9) ¥ A L im RAYBE AR PO, —%
LA (NO) (A013 -2 -1 BT AR ) W B g Bt @A ) TREAT
0. P dE T B (Col 1) (ab260043,ab270993) | 1T
B (Col M) (ab184993 ,ab6310) .o = M ALALEIE H (o -
SMA) ( Ms) (ab7817) ., # 4k 4 K A ¥ Bl (TGF - Bl)
((ab215715) | smad2 ( ab40855 ) . smad3 ( ab40554 ) 1 MMP2
(ab86607) Mg F Abcam ( V) S A PR 7. APS( A1030) .
4 )8 EgZH L I R 1 (TIMPL) ( Absin, abs131990) \p -
smad2 (18338) .p — smad3 (9520) il LC3A/B(12741) I H Cell
Signaling Technology , Inc( CST) , ECL & {437 £ ( Thermo Sci-
entific,34577) ,PVDF Ji& ( Millipore , IPVH85R) ,

L4 (s i EHRHEL REARAR,ST -
360) s A Y] A AL (FEE Leica, RM2235) 5 A KAX (LS —2
w],DYY -6C)

2 FHiE

2.1 4 EHERGHT AT K48 H SHR K RFEHL
A6 4,4 8 1,435 ok = R 4 (SHR - ND) | = Bg e il
ESE4 (SHR - HF) 2E 5 HARRIBRZALH # 41 (BDL) | Hrif i
Z0.(BDM) | = ) 4 41 ( BDH) #1174 2 41 ( Telmisartan ) , 10 H
WKY K BAE 5t B4 (WKY - ND), #F WKY - ND 41 fil
SHR — ND 28 K B8 3 1) ), oA 4 20 25 T e i ik (15% 4%
T 20% FERE (1. 2% A [E FEE 0. 2% JIHER (0. 2% H JL o7 480 w5 e
TRA83.3% ) W37 8 JAl, M iakl, H 2 W, W37 8 JA, dar i
JIB 5 H A L R U TR , B dAoK, BRI Bl i AR
UiJG, %7 WKY - ND 4 SHR - ND 4]l SHR - HF 4 S&{A&F1
0.9% = #ih K , #5-F BDL .BDM .BDH 41 Kk 1 B H AR KR
(2.52.5.04.10.08 g/kg ™" - d7') ELLHEE , VU AL TRK
VI 8.4 mg/kg ™ - d T ELEMEE L, H LI, AZE 12

2.2 HE Masson Z& W KX R0 A LRER T  BOKELO
WELHZR, R Eh 22 vk (PBS) Bk, I-7E 4% £ 2% H i v [
FERBAL 24 ho RIEHONEBK A, UIE 4 wm, JE4T
HE Masson Jea,, Jlit 7K (7% B 3, £ F )6 2% B U8 W45 0
JLZN 1) T8 2 A8 A6 A BILIE R 1) 43 A o AR 56 i UE 194 A
Image — Pro Plus 6.0 23 HT 3 {4, 43 73 DU o A 5% V) v v 3 41
P ) Je DA T A, D B R A B A 2 2 T AL, AR IR
JRAFEMTR AR A L (% ) = IR EF4E R/ A4 FR + 100,
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2.3 EEEK f 3% WA 523 (ELISA) Ml & A B & Angll |IL -
6 TNF - o \NO ,ox - LDL .LOX - 1 \ROS X F R4 ELISA iz
F B UL HA A ERAE , BUK UM SE AR i B T EP &b e 4 A
BEAL BRUEFLANERMARE S Lo R AR AR RRDUARE 5 A B bR
Mo P B R, 78 37 C T E 30 min, WEVE, 1T
s FFLANG I 50 pL W EEARICIRF L B E L VR I T, &
o, 20k, BRI 2 FFLAE)S 16 450 nm 3K AR U
ERAFLIE G (OD) 44T,
2.4 A4 (IHC) AN A RO HLA A Col 1 ,Col
.o - SMA & A kA AT BOKROOIE, HE4T 5 B b A 1
YA RGBS 2K BURAE R H,0, W, B, —Hi i
e Liod
2.5 & & %95 0 7 (Western blot) 3% 431 A& B4 L 41 2 TGF -
Bl .smad2 .p — smad2 , p — smad3 , smad3 , MMP2 | TIMP1 %% @& %
HACE BORBRONEAZ, BREE, IR H 24 R LR
BCA ) &0 e 8 (1 VR B, AR U5 AS 8] 1) 2 [ 0T 0 2 ol 3 AN
[R]¥ BE 1) SDS — PAGE BRI, AR5 v BE VR 48 m 2% i , 4% fR 4 4L
30 pg HAFUIMARN G AL . SEATHIK, B, B, 76 3%
BSA HIZ L BIFERE—PL 4 CIEMTHP IR R . —hEE,
FIRF R E | he HAH ECL Z6AFEM . &5,
it image j 4rHT A K IEE
2.6 Gttt BAERA SPSS 23. 0 AT AT b B
T IER AT Ay 2557 R IR ) , 45 A S0 i T Bl 3R Ky
YR £ bRifERE (v 25) o BALZ I LLACR FH B R 207 22 0 #
P <0.05 gl 2R BA G E L.
3 £ER
3.1 BAKXKROCMALBAEF L HE PELEREER,
WKY L0 TE AT, HEFI M A 7. 5 SHR - ND 44
AL, SHR — HF 21 8430 LA 43 AN UG , 40 B A B 8 38 R
TGS DGR WUET 4 15 i IF Hh B ™ E 27 4 fb, 5 SHR - HF
AH G, A 250 LA R/ NE 3 5] TR S S8 488, A A
W7, WLEF A HED ) B 5, i 2 X3 /N R R A 4 Ak, SR AR &
HRAEAMIIE N , Hodh BXH 21 Al Telmisartan 21 it A 38 72 & 5
KA, WARTIXVE 1,

Masson Jeff 2t B 75 5 SNR — ND 4148 Lk, SHR — HF 41
P TR T 2 T R 2 1, R AR IR e, AR 4tk 25T
TG, 5 SHR — HF Z1AH L, i G 10 e i 21 24 T AR s 20, v A
BXH 4R E I (P <0.05,P <0.01) , TLAHTTXVIE 2,
T XA 3,
3.2 FHAARRKRFAMN KR ALFE Angll \IL -6 TNF — o \NO,
ox — LDL LOX -1 ROS X F e %" 5 SHR - ND 44t
SHR - HF 41 K BRI 35 7 Ang [T \TNF - o IL — 6, 0x — LDL,
LOX -1 ,ROS /K B EF = (P<0.05,P<0.01),NO /K-
BRI (P<0.01) ;5 SHR - HF A L& 442540 Ang 1T .
TNF - . IL - 6 . ox — LDL LOX - 1 . ROS /K3 & Z F&{% (P <
0.05,P<0.01),NO /K2 F & (P<0.01), Hif 5T XV
K4,
3.3 FEARRKEF KR SHAL Col 1 .Col I .o —SMA
HEHk¥kATEYw 5 SHR-ND 4148, SHR - HF 4] o -
SMA Col T 0 Col M % #ik/KF-0 8T ;5 SHR - HF 4
THEL , A2 R A RO T B R, LR E AR X FRZ =
FIR 2 B AR s, LA T XA 5
3.4 FEAEARRKTAARQHAL LR TGF - Bl .p - smad2 |
p —smad3 MMP2 TIMP1 % & %# K Fw &= 5 SHR -ND
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HAHI ,SHR — HF 2 R B LH 2 F p - smad2 . p — smad3 |
MMP2 (% 25 FKF 2 55 (P < 0.05) , TIMPL 19 8 F K7 i
FEAL(P<0.01), 5 SHR - HF 4 I, 2k B AR KEEZ &
Fg (BD) KR NAL ) TGF - Bl p — smad2 . p -
smad3 MMP2 . [&f% (P <0.05,P <0.01) , TIMP1 2715
(P<0.01), WLAFHIIXKIE 6,
4 itig

A 2 R YA T RS IR S RO LA ik =25 1
W4, VR, 08 K 5 L 95 % 107 o B = BT U3 A R s LR 0
ORI XL 452, I B S o oy FP I 8 ok B IR RIS 28, 0>
WLEF G AL AN TR T O 15 BRI 25 o ™ 453wk . P I
AR, LG S 4 A 18 I 20 LT 46 41X — 3 2 0 B
ML, B TFREARY EaiE s, G K22 AR A s L)
g, SRS AT BRI R T RIR A R R
TRARZE 33, A BHLI 25 T A SRR s R I Aok, $ 5
H A S AFAS AL K AR KON T S8 AT 5 53 40, BB Jh e,
BELHE Tk 45 , (A5 LR PeAs , SN KK, B A S 800452360

I R FR B 0 2 B AR KRR TR 97 56 T 2 B R v 1L
RN * 3 s 2.4 3 195 Bl B 1A | M S 3 R AR 5
FEARERIFE"  REMETR T MG S D R B % A
Bt RN, iR ELA B ke R AR, Bl AL A
FEBY ML B 7 A8 b, B R SR 785 a5 S5 ke 3% T 0P B
FEW & R E A FUME  NO &, WS - g
BORE RGBT L P, I AR 3N kR G 22 = IR IR Y
VRS RS M SR B R B AT EAAR
RIKGT BUG , 2 5 AR KR 557 R RO WL R/
TEAS T 35 S R SE3E AN A% AR A T 00T , e i 7 A T A s
HEF S INA U 2 B A AR KRR R A% 52 i R 42 & 1Ll
SR SHR KO WA e LR

e IS 0 LT 4 1 o 28 M R R SR B R - I Rk
- R G RS, A B R T REE - mE Bk
& - LI R S E BN & 72 S B0 L E A gitb iy A4
Yy iR ERERYY . BRTRTSEIN , TGF - Bl iR &
O Ea B (75 e ORI SN | 4 - o1 O e =) 1. e
TGF - B1/smad 15 518 - 785 1ML 1 5 00 JUL 2T 46 Ak de B 22 )
Bz — 0 M L T S I W 4 B L A 7 57 35
W E - R E - BERARS, WEEKETREFA,
HOURS Qe R T Y Ang 11 B2 1K (ATIR) 454, L%
LA I 1 A7 A S v I SR AT AL i e R Y 2
PE— 253G TGF — 1, Hul 1 5543 W 1 B 43 36 G Rl 42 &
EEH . TGF — B1 IG5 S /Y TGFR — T KI5z {44k
&, fifi TGF — T B3z fRui G 1k, it — 4 B2 42 915U TGFR - T WY
ZAR, LN TGFR - T B 374k — Fiofk — T BIsz R i = B
R, — B HH AR - 28RS £ X8k A v RN,
smad2 , smad3 & ¥ G LA TGFR — 1 RS2 {AK#5R1L , 55 smad4
EALAILFIE K smad 454, smad & 59 5 27 40 561
AL R 25 6 5 567 B ANMAZ Y, i SIAR 5% 6 6 53 I8 R i i 1
TR A B S 3 R 308, S S0 i A 3 i O RR, [) B i af
o — SMA {235, O WL ET 26 200 i 5 Ak o JDUJSET 2 4 it , e 2
TR LA AL > o L RS O JUL T2 A F) 3 005 B AF
2O LT 20 40 0 F 2o B8 380 0 R AT i A/ 35 5 P S D S
R WL 4 40 i 1) HIURSC T 48 2 i 5 A , LA 2 & 4 Jif A% G
R8I A e P BTN RO LE S, O LA i s
FETF AR DA T R0 s Jee 0 TIT 704 fe Dy 32 B4 Jse D 4F 4 L9 2 £, 151
ZETL AT e At B AR R R R kg, 24 T 0 e i T 2R e
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JE EAF I b, 2t B S T e, B ST RS2 R, 3

[z e 2 T (MMPs ) J& T —> i 25 Bl i re & ok

A B L) G , A2 2 I D RE o 1Y) E SRR i . BRI )R

A B2 2 P U 5 T R B A 2L ) 3R] (TIMPs ) 9™

F&JAT, MMPs 55 TIMPs (4 H LA B 4E 57 1 18] B2 208

Ao MMPs F1 TIMPs 7K V-2 8] (14 2 -5 B K i I v 25

AFIT Ao R 582 2 ABFgE R WK A AR KRR T

i Col T .Col MM .o — SMA TGF - g1 ,p — smad2 .p — smad3 ,

MMP2 ({35, [RJ I §0 TIMPL 25 (5 3308, (5 200 i A1 356 T 1 It

ORI, AEFp 200 S 50T, 56 W12 B R KRRV 7] e iE

AL VEEE Ang 1/ TGF — B1/smad {5 538 % 5035 F14E 22 13 JF ML

S R g I O LT 4E A
BER R PSR IR IR A 5214 1 (LOX - 1) R4 LR

JENEEE I (oxLDL) 145 S M 32 14, 1] LASS & FIRE i oxLDL, 24

e I 9 45 1 LG 57 I, LDL $ 4 A B Hii 9 oxLDL, oxLDL

55 LOX = 1 75 e (i HEsig £ 473 114 1075 PN B2 40 M I 1T 45 45 L (R

FEUUBUERI B9 1L N B0, # ) eNOS, i/ NO j= A=, ik

— AR 105 I A 4 T RET R T R — 2B

RAAS, AT =5 00 995 00 WLET 4 Ak o 1= I 99 2 — P A 4%

I, FCHLH 6 B S8 HiE SN , 8 A B SR P9 B T RE AR

T AL 57 5 i A% 3 o 988 208 SR AR 45 A o7 988 ) 41 D 8 T 3 sk

—id R AWFFERY], FEAR LOX — 1 a4l dy Ang I 55192

AF /NG R L0 JULEF 446 o AR T 45 50 o, 2 B

A TR % BB FEAR Ang T \TNF - o | IL - 6 . ROS,LOX - 1 #I

ox — LDL JK-F 3 i NO 5 &, 5 B > & R KRR RE % Ik />

GRS A LI A e i 4540
g5 BRI, 2 B A R KRR 7T BEE 1 9855 Ang IT/TGF ~

B1/smad J j# Bl g IR MR 5F SHR R s i s g 0 JDLET 4 A,

I I o ML P 5 I ML S e o A AR RE SN AR I 38

AN LA A5G , 4 i i 1 — 200 T 2o 240 S R AT o
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