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Effect of Wenshen Yisui Shengxue Prescription on BMP/Smad
Signaling Pathway in Liver of RA Rats

ZHANG Zi-yan, ZHANG Xin-xue, YANG Mei-juan, HUANG Ya-wei,
WANG Ting, SONG Lu-xia, ZHAO Zong-jiang "
(School of Chinese Medical, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract | Objective: To explore the effect of Wenshen Yisui Shengxue prescription on anemia in RA
rats and bone morphogenetic protein (BMP) /Smad signaling pathway in liver. Method: A total of 42 male SPF
grade Wister rats were randomly divided into groups twice according to the body mass stratification; normal group,
sham operation group, model group, uremia (2.33 g - kg™') group and Wenshen Yisui Shengxue (3.5 g - kg™ ')
group. In the model group and the treatment group, 180 mg-kg '-d "'adenine was given by gavage in the morning,
and the treatment group was treated with the corresponding medicine in the afternoon. The normal group, the sham
operation group and the model group were given the equal volume of deionized water. After 12 weeks of treatment,
blood and serum were collected after the rats were anesthesia. SCr and urea nitrogen ( BUN), uric acid (UA),
whole blood test red cell (RBC), hemoglobin (HGB) were detected; kidney tissue and liver tissue were fixed;

hematoxylin-eosin ( HE ) staining was used to observe kidney pathology; immunohistochemistry and in situ
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hybridization technique were used to detect bone morphogenetic protein 6 ( BMP6), Smad4, Smadl/5/8, p-
Smadl/5/8, hepcidin ( hepcidin) mRNA and protein expressions in rat liver. Result: Compared with normal
group and sham operation group, the body mass of the model group decreased obviously (P <0.01), the levels of
serum BUN and SCr increased obviously (P < 0.01), and the pathological damage of kidney was obvious.
Compared with model group, the general state of the Wenshen Yisui Shengxue group was obviously improved, and
the levels of blood RBC and HGB were increased (P <0.01); compared with the normal group and the sham
operation group, the model group showed high expressions of BMP6, Smad4, Smadl/5/8 and hepcidin in liver
(P <0.01). Compared with the model group, BMP6, Smad4, Smadl/5/8, p-Smadl/5/8 and hepcidin protein
expressions in the Wenshen Yisui Shengxue group were significantly reduced (P <0.01). Conclusion: Wenshen

Yisui Shengxue prescription has a certain effect in alliviating anemia in RA rats, which may be realized by

intervening BMP/Smad signaling pathway in liver.
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F1 BESBENAMEEANXRETENZME (2 £s5)

Table 1 Effect of Wenshen Yisui Shengxue prescription on body mass of RA rats(x +s)

a2

21 5 /jukf,, n HIT 0 JH BIT 3 A VRIT 6 JH BT 9 BT 12 A
EH - 8 341.25 +2.381 354.81 +1.292 374. 12 3. 205 398.25 +2.967 424.06 +2.120
% FA - 8 341.00 + 1. 739 354.68 +1.264 374.69 +2.556 398.12 +2. 193 426.26 +1. 602
fi 7 - 7 343.21 +3.422 333.50 +5.867 321.36 +3. 69424 306. 64 +3.232%% 300. 07 2. 419"4
PRV 2.33 7 341.28 + 1. 401 346. 18 +3. 102 357.28 +3.731¢ 360.57 £2.216'3®  369.93 +4.462' %
e REA 3,50 7 340.57 0. 751 341. 14 +2. 560 342. 00 = 4. 003 352.35 +1.949'39 356,57 +2.806' 3%

T HIERA LR P <0.05,7 P<0.01; 5 FARL LE P <0.05,Y P <0.01; AL L5 P<0.05,”P<0.01(F2~7T[),

ACIEHH B BT AR C,D. BIAIH B JREWEHF. IR E 458 A
1M 2H

Bl BEE#BENANEEAXAREALARERSZENZMW
(HE, x400)

Fig. 1

Effect of Wenshen Yisui Shengxue prescription on

pathological morphology of renal tissue of rats( HE, x400)

3.4 R'E RS BE A L X B R AR i ok RS R I 52 1Y
R 5 LR TF R A, B AR K A A
1. RBC,HGB 1 AL (P <0.01) ; 5HIM 4 i,

R B 4RI B 45 88 A= 1 25 K BUAR ] I RBC, HGB
BETHE (P <0.01) W32,

*x2 B
Table 2

BEHfEEMAXNEERODXRIIEALDRE RN (2 =5)
Effect of Wenshen Yisui Shengxue prescription on

peripheral blood cells of RA rats(x +s)

e
45 /g’iulj’1 / lel(s)i/I\ /;-(EB"

EH - 8 8.607 £0.159 156.250 +2.202

BFAR - 8 8.930+0.157 159. 875 +2.748

LT - 7 4.871£0.362%% 89.286 +6.528%%

TR 2.33 7 5.617 £0.317"*% 107.429 +6.305"*°

IR EEEE 3.50 7 5.168 £0.225%%% 102.000 +5. 014>

3.5 IRE g 88 A i Oy B M2 M K B i i SCr,
BUN,UA fy5Z g 5 I1E% 40 MR F AR L, # A
ZH KB IM G SCr, BUN, UA ¥ B A5 (P <0.01) ,
SRR WAL, #1697 H R BV SCr, BUN, UA JK
R EREIR(P <0.01), W3R 3,

*3 EEHBELANEERMDAR SCr,BUN,UA BJ&M (5 £5)
Table 3 Effect of Wenshen Yisui Shengxue prescription on SCr, BUN, UA in serum of RA rats(x +s)
20 5 Fl /g kg ! n SCr/ pmol - 1. 7! BUN/mmol -1, ! UA/pmol - L ~"

EH - 8 52.630 £2.986 6.454 +0.594 87.385 +6.415
BFEA - 8 52.346 +4.574 6.916 +0.546 84.073 +5.646
L - 7 213.977 +13.077%% 42,251 £2.253%% 187.690 +13.333%%
PR 2.33 7 136.943 +23.776%+ 21.050 +£3.214%*©) 89.270 +16.274°
5 #5 A AR I 3.50 7 143.216 +19.473%4 25.784 +4.015%*°) 104.261 +25.685%

3.6 iR 45 E AR 7 X5 4120 BMP6, Smad4,
Smadl/5/8 ,hepcidin mRNA F kM m SIE#HH
RARF- AR L, B4R B2 21 BMP6, Smad4,
Smadl/5/8 , hepcidin mRNA F£ ik g F I (P <
0.01); 5 820 b %, 5 45 #6 4= 1 24 BMP6,
Smad4 , Smadl/5/8, hepcidin mRNA 3 ik & & ¥ />
(P<0.01), WE4,5, K2,

3.7 R E g AR 7 X 40 41 BMP6, Smad4,
Smadl/5/8 ,p-Smad1/5/8 , hepcidin 45 5 3 A 1 52 IR

5 IEH H SR T AR E AR K BT ZH 2L BMP6,
Smad4, Smadl/5/8, p-Smad1/5/8 , hepcidin % H & 15
BER (P <0.01) ; 54820 Ho A, il B 4 6 2E 1M
ZH BMP6, Smad4, Smadl/5/8, p-Smad1/5/8, hepcidin
HEHFRIKEF WD (P <0.01), WLFK6,7,/5 3,

.01 -
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*x4 BEEEEE M A XAFEL BMP6,Smadl ,Smad5 mRNA KX &M (x £5,n=6)

Table 4 Effect of Wenshen Yisui Shengxue prescription on BMP6, Smadl, Smad5 mRNA expressions in liver tissue(x +s,n=6) IA
2 53 Fl /g kg ! BMP6 Smad1 Smad5
E% - 0. 126 +0. 001 0. 114 +0. 001 0. 125 +0. 001
IEEPN - 0. 125 +0. 001 0. 113 +0. 001 0. 127 £0. 001
LR - 0.245 +0.001%% 0.266 +0.001%* 0.254 £0.001%*
SR 2.33 0.174 £0.001%* 0. 142 £0. 001 0. 154 £0.001*®
B £ 6 AR I 3.50 0.206 0. 0034 0.176 £0.001%*:% 0. 195 £0.001%*:
x5 BEHEEE MDA X AFHEL Smads,Smad4 , hepcidin mRNA FEMEM (2 +5,n=6)
Table 5 Effect of Wenshen Yisui Shengxue prescription on Smad8, Smad4, hepcidin mRNA expressions in liver tissue(x +s,n =6) IA
2H 31 /g kg ™! Smad8 Smad4 hepcidin
EH# - 0. 137 +0. 001 0. 132 +0. 001 0. 135 +0. 001
IEEPN - 0. 136 0. 001 0. 133 0. 001 0. 135 0. 001
LR - 0.283 +0.001%% 0.263 +0.001*% 0.264 +0.001%*
PR 2.33 0.175 £0. 001 0.155 £0. 001 0. 142 £0.001*®
5 £ 6 AR I 3.50 0.195 £0.001%*: 0.184 £0.001%*° 0.197 £0.001%*:

%6 BZHEE4 A XTAFAZ BMP6,Smad4,Smadl/5/8 EHQRIE

YR (x +5,n=6)

Table 6 Effect of Wenshen Yisui Shengxue prescription on BMP6, Smad4 and Smad1/5/8 protein expressions in liver tissue(x +s,n=6) IA

25 51 Fl 4 /g kg ™! BMP6 Smad4 Smadl/5/8
EH - 0. 128 +0. 003 0. 114 +0. 001 0. 124 0. 001
IEEPN - 0. 129 0. 002 0. 111 £0. 001 0. 123 £0. 001
LR - 0.227 +0.009%* 0.237 +£0.001%% 0.285 0. 002>
PR 2.33 0. 130 £0. 002%:® 0.137 £0. 001 0. 185 £0.001*®
5 55 6 AR I 3.50 0.157 £0.001%*:© 0.175 £0. 0012 0.215 £0. 004%*:©

K7 BSFHHEEMHXTAFEL p-Smadl/5/8 ,hepcidin, Smadl/5/8/p-Smadl/5/8 & H &K%k

Gl (x +s,n=6)

Table 7 Effect of Wenshen Yisui Shengxue prescription on p-Smadl/5/8, hepcidin, Smadl/5/8/p-Smadl/5/8 protein expressions in liver

tissue (x £5,n=6)

IA

2H 31 /g kg ! p-Smadl/5/8 hepcidin Smad1/5/8/p-Smadl/5/8
EH - 0. 124 =0. 001 0. 117 0. 003 1. 006 = 0. 001
% F A - 0. 125 +0. 001 0. 116 +0. 001 0.987 0. 001
AL - 0.285 +0.002%* 0.212 £0.001%% 1.002 +0. 001
SR 2.33 0.175 £0. 001 0.115 £0.001%° 1.056 +0.001
B £ 6 AR I 3.50 0.215 £0. 001 0. 148 £0. 00124 1.001 +0. 001

4 itig AN CKD B % 2 ML & 4" . hepeidin S A2

RA 19 e A2 AL 2 (il ML 2% 4 288 B i S,
ELZRGME O RS BOL A A 3
AL ATTBE T B b S e DI RE R R4, B I TR
AT B DR E 5 K B L, A M L 23
AR, M RA By & R
J2 HT T 2 AR o 5 B0 £L A AR R 7 A AR R
Y XN R AR TE S 7R AT — i M 18 T R
SR R 78 2 B A9 AN IR P EPO 3% MR 2 o A fiE
R, B FNORAFAE Bk B =, H AR A SRR &
Hodla £ Wk = J2 CKD 835 2% 1l i 3 WL R IR 2
— BRIE LL AN M A R T EOR, Bk = KA ERL

- 02 .

R v L 3 ML AR AR 3 A 2 R T
TR AR A AR S E o B A R kR 3 2 Ak
hepcidin 3= 3% I hepeidin25 9 % X 77 "7,
hepeidin X 4% AR 04 I8 45 15 F 35 22 30 2o B 4k 4% 32 7R
FLCFPNTD) SEBE 20, 32 40 FH 2 400 1 M 38 Ak i i
AT ] B 5 A0 R G R RR R . R AR AR
FA] LA W A R ek, 08 R ) B e v ) R R
TEA ST BRR 8 41 40 A R RORE B, S 3K
B B A R A RIS E S, RO AR R AE I
T B 2 L B Th e AR B T L TR,
TCie A2 B Ty AR5 5 I8 S WL BT b 1 SR AR, R AT
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BMP6

Smadl

Smad5

Smad8

Smad4

hepcidin

ACTEHH B AR T AR CBBIZE D, JREEVE 2 E. IR 45 B8 4E i 20 (1 3 [|])
B2 853854 A X AF4E 4 BMP6,Smadl ,Smad5 ,Smad8 ,Smad4 , hepcidin mRNA 3% f & lim ( FISH, x400)
Fig.2 Effect of Wenshen Yisui Shengxue prescription on BMP6, Smadl, Smad5, Smad8, Smad4, hepcidin mRNA expressions in liver tissue

(FISH, x400)

fiefd RA B (K N hepeidin 7K F F4 &5, 5 808k 0% ik
BRI 0, e 24 5] & s 23

JE¥E hepeidin 35 (14 4y 715 5 8 A5 £ %,
BMP/Smad {5 5 i f J X 2 — 2 BMP 251k
K F-B(TCF-B) Mk i — 51, 4245 BMP6 1E N
) BMPs £ 28 4 UE 52 RE 9% 52 W hepeidin (14 A4 B, 17
BMP6 75 £ 4 2 (1 % ik b B 5 2 78 I E o
BMP6 5424k HIV-BMP M 454, & 1l B A & 5%
GUPANUR R 3 NI RN B QA v s 2 1
Smadl/5/8 Bz 1k, , p-Smadl/5/8 5 Smad4 45 & T
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Fig.3 Effect of Wenshen Yisui Shengxue prescription on BMP6, Smad4, Smadl/5/8, p-Smadl/5/8, hepcidin protein expressions in liver

tissue (THC, x 400)
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