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[FE] B IR E SN R H 8 7 i 98 4% 7% 1k 2E K ] -8, (transforming growth factor-8, , TGF-B, ) /Smad 2
H 4 (drosophila mothers against decapentaplegic protein, Smad4 ) 3 [ {5 52 3 B A= 1 & U A 43 FALE . Fik: THAINRER
HE T A B = S Ik i A B R A I = R SRR WAL A O E R A, BB R 2 S AR YT A, R PR A, AR
WA W ESAE T3S d R 24 h, 25 W 3A 9T 4178 B R R B 9045 T o AR A TT (10 g L70) FIAN BA IE 97 #2241 3
(10% ) , IEB A0 F S & T 3% 6 do A B & W30 00 52 37 A 48 A 8 00, ) i 366 4 98 W B 75 (enzyme linked
immunosorbent assay , ELISA ) & 8 A= il 4 35 F2 W TGF-g, (1 & 4t , B I 2 i) 9% 6 5 43t 2R & W 4 S Vi (Real-time PCR) 45 i 357
A 1L & TGF-B, F Smadd mRNA {9 3R 3K, | HI 2R (1 592 Bk % (Western blot) x5 2F ifiL & # 48 B 55 2 45 1 (neural-Cadherin , N-
Cadherin) [ £k, SR S LRAL R B/R,HFR 6 4,55 0 RUEF 35TTULEE 8 A 8 A B, 5 15 5 41t R4 rp A7
T 1497 A 1 R D (P <0.05) , 45 T+ PRI 103 T 1S A7 36 1008 A 108 4 3% £ (P <0.05) ;ELISA 251 /R 5 1F & 41 1L
BRI TGF-B, &t B B REAIK(P <0.01) , 45 TAMNHE 1% T WG TGF-B, & #F+iH (P <0.05) ;Real-time PCR 25 %
N, SRR A B2 TGF-B, Al Smad4 mRNA £k T (P <0.05) ,£4MHIE TLp iR YT G TGF-B, Fl Smad4 mRNA 3 ik ]
B FJH (P <0.05) ;Western blot £5 4% il 7= 15 1E % 41 b 4, B AL 20 N-Cadherin 25 (135 F 9 (p <0.05) , #hBH & 13 T Hil /5 N-
Cadherin 25 4 35 L (P <0.05) . £5i8: 7E & S50 T 41 B8 037 42 2 1 20 26 1l 48 1 W, AL 5 300% TGF-B8,/Smad4 {5
S A 3l F i N-Cadherin 25 14 B, TV i 4H i 1] 55 %% 4 45 ¢
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Mechanism of Buyang Huanwutang in Promoting Maturation of Neovascularization Under
Hypoxia Condition Based on TGF-8,/Smad4 Signal
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[ Abstract ] Objective; To study the molecular mechanism of Buyang Huanwutang in promoting the
maturation of neovascularization by regulating the signal transduction of transforming growth factor-8, (TGF-8,) /
drosophila mothers against decapentaplegic protein ( Smad4) gene under hypoxia condition. Method: The three-

dimensional model of vascularization was established by implanting abdominal aorta in Matrigel matrix. There were
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four groups, namely the normal control group, the hypoxia model group, the Simvastatin treatment group and the
Buyang Huanwutang treatment group. After incubation under normoxia condition for 5 days, the model group was
given hypoxia intervention for 24 hours, while the treatment groups were respectively given Simvastatin (10 wg -
L") and Buyang Huanwutang (10% ), and the control group was incubated under normoxia for six days. The
growth of neovascularization was observed under inverted microscope. The content of TGF-B, in culture medium of
neovascularization was detected by enzyme linked immunosorbent assay (ELISA). The gene expressions of TGF-g,
and Smad4 in neovascularization were detected by Real-time PCR. The protein expression of neural-Cadherin ( N-
Cadherin) was detected by Western blot. Result: The results of each experimental group displayed
neovascularization under inverted microscope. Compared with the normal group, the number of stable
neovascularization was reduced in the model group. After the treatment with Buyang Huanwutang, the number of
stable neovascularization was increased, compared with the model group. The results of ELISA showed that the
content of TGF-B, was significantly decreased (P <0.01) in the model group, compared with the normal group.
After the treatment with Buyang Huanwutang, the content of TGF-8, was increased (P <0.05) , compared with the
model group. The results of Real-time PCR indicated that the mRNA expressions of TGF-8, and Smad4 in the
model group were lower (P <0.05) than those of the normal group. After the treatment with Buyang Huanwutang,
the mRNA expressions of TGF-8, and Smad4 were higher (P <0.05) than those of the model group. The results of
Western blot demonstrated that the protein expression of N-Cadherin was lower (P <0.05) in the model group than
that of the normal group. After the treatment with Buyang Huanwutang, the protein expression of N-Cadherin was
higher ( P < 0.05) than that of the model group. Conclusion; Buyang Huanwutang could promote the
neovascularization under hypoxia condition. Its mechanism is correlated with the activation of TGF-B,/Smad4
signal , which then starts the synthesis of downstream protein N-Cadherin and forms the close intercellular junction.
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21910 g, )l 10 g, x4 10 g, e 5 g, 2146 5 g,
BEA 5 g, ikl B A Bt A5k, 28 Rigerp B2 2 K4
REGBR AR A R BB AT Bk 7 Mg i — %,
B34 2015 4R b B 25 8 ) i bR o) o BRI,
BT (26 & Sigma 24w, 45 43 5l Ky 20170126,
$6196) ; MCDB131,DMEM #% 3% 3 ( 22 [ Gibeo A,
fit = 20161126,20161028 ) ; in 4= 1fiL ¥ ( LA 4,51 BT &
Al 4IE5 20160525) ; BCA 4 1 e B2 I 7 i f) & (b
TR FERH A R A A LS 20170306) ; RNA 35
A R AR A R A A, LS P5014)
Real-time PCR & 7] & (b 50 KRR AL (L B A R A
H) L fit5 Q5407) 5k K -8, (TGF-B, ) B Bk 4
JE W B ( ELISA) 355 & ( 32 [ Cloud-Clone 723 F] , it
520161104 ) ; fif 28 A4 45 %5 35 11 ( N-Cadherin ) fe 41
KRZ bR (€ E CST 4], L5 4061) ; trizol
(AR ERH AR A, #HES 20161108) 5 H il
1 -3 -l 1R 10 &L ( GAPDH, 3¢ [&] Abcam 2% A, it 5
GR217575-41) ; TGF-B,, Smad & [1 4 ( Smad4 ),
GAPDH 5|9 (A& TAY TRA RN A, #5551 K
8405339814-15,9403687506-07 , PRNO4 ) H: 43 it 71 1
i oA ki
1.3 {¥#&F DM3000B %! {5 E i i 5% (fEE Leica 24
F)) ; ENSPINE 7Y £ T g 132 i #/L ( 32 [ Perkin Elmer
N ) 5 Veriti96-well % PCR Y ( 2 Life 2 &) ) ;
7500 55t 5 B PCR AL (35 [® ABI 24 7)) ; Fusion
FX5 %8 1% 2 48 (8 Vilber /A 7] ) ; POWERPAC
BASIC #Y 3, 3k {¥ , min-subcellget %Y 3 B H, 3k 78 ( 35
[ Bio-rad 7] ) ; Mini 59 %% 54 (o [ 4 57 8L TR
#AHE]) ; CDI-165M 7 =S 15 46 ( H A Astec 24
] ) ; DL-CJ-2NDT B 4 5 (b [ b st R BRI 2R A
il A7 PR A A ) 5 DS-11 BY A% iR f o K DU A (58 [
Denovix A &) ) ;ALLEGRA 61R AL IR & 34 B O
HL (€ E Beckman A H]) o
2 FiE
2.1 {RAMME A i R E M
ZHU 261 QRTS8 MR SR = 4 15 55 1485 7 A R
KW FL SD KR 7% K4 A (5 mL-kg ™) R
J5,75% L BER ML 10 min 88 G N PR ST i 5,
S A O, DTS 1 D-hank’s AT O JUEWE U 2
W TC e 1k VIECZS 1 em g 3 B Bk, 78 TR 1Y
D-hank’s ¥t BR 25 AN, FHF AR JT YT 1 mm JEE 1L
L8 THIA pH 7.4 BUE KA MCDBI131 R & K 5%
FEJ Y 96 fLAR N ,37 CHER 20 min 5 L, 715 57
Y R AGR A 55,37 °C HREEE 20 min, T
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LEMA S 10% J& 48 13 /) DMEM $5 528,37 C
5% CO, ZcFREF% 72 h 5] B B 05E T WA A il 4%
W& F ISR

2.2 Gre BT TR Y I WA A B R A
TREREAGETE3 d 5,65k 4 4, 1E% 4,
AR T IE R Ry 2R 5L K BUE & T F LR IR
3 d; BRG] F 2.1 TAERE SR 2 d R, FREVAE
24 h(5% C0O,,94% N, 1% 0,) ; EARAMTT 41, 1F ¥ ¥
FERIRM 10 pg- L™ E AR AT, Fo A [ A5 2 21 5 % BH
WA, IEH R TR N 10% #b FH 3 F3% 2025 1
T, A AT AL o %D PH AR 037 38 24 1 35 41 4% - 2 1
2RI W 25 W 4 7 1 K Y 6 SRS SD K
B, 4 AN FVK BRI 20 S5 3000 0 55 45 T AN L
(HAE2510 g kg WA W (H/EZH 2 g-mL ™)
5 R BUIE B I3 45 00 45 T AR IR B B R K
BEH W RS A, FRRMEB G 2 h 8 E3hfik
PRIBCIN. 53 5 10, KA ), - 20 CORAF# .

2.3 AN EENE AP TR, A
15 0 ol B R 4 45 2L W = 8 Jok i A B g o AR A
T2 BB, W SR AR AS )2 1o, B AL B 5 S 41
9 (200 15 ) T BB 198 Az 1 A EL

2.4 ELISA #&l] TGF-B, & & LR T4 G,
W g 45 20 B IGTR & BE I b )2 i 3% SR U, B ) 50
30 s J& , R H ELISA 5@ X5 32 W b TGF-8, 1) & &,
AR e FRA R G Uh B R AT A

2.5 SERFEOOG A iR A B 5E XV (Real-time PCR)
Kl TGF-B,/Smad4 mRNA )ik R trizol —4&
AR BONG E B bk i 4 B K OB AR I A A B RNA
R 38 2 i 0] 4 1 UE T, AT A SR A R
¢DNA, DL H 4 # 8z, GAPDH Jy § %, TGF-8, Hl
Smad4 FH R 5197 5 UL 1, #2 IR 20 L A B0 A
R AT 40 DMFEAY RGP &R 95 CARYE,10 s
60 Cil k/FEM,30 s, 4 2 4k b AT A R
£1 31955

Table 1 Primer sequence list

514 % Bk FIYFH(5-3") ol I/ bp

TGF-B, 3% ATTCCTGGCGTTACCTTGG 59086 39
T AGCCTGTATTCCGTCTCCT
Smad4 F % TTTTGCTTGGGTCAACTCTC 50554 43

T GGGCTCACGCATATATTTCC

2.6 [ EP il 3k ( Westerns blot) A il N-
Cadherin 33k $& I 3= 3 bk i 48 B B L5907 A 1 A
SRR BCA SRR G B kAT e i, ¥ —1k.
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B A A $t K BRI GAPDH (36 kDa,1:1 000) ,N-
Cadherin (140 kDa,1:1 000) —$T 4 C &, Pe i 3
WG =0 (EPURAEIR) , W55, BE AR 5 BT
F G0N 8 A5 I KA
2.7 it sr At SR SPSS 18.0 Siit 4k 4k #k 47
AYAT T A SR s A1) F R R Ry 22
S HT AR P LR I LSD 35, BL P <0.05 S 2
SAGI R X
3 &R
3.1 RRBHIE 7 3 24 00 T X M 3= 2 bk i A Bl A
B s R O AR R 6 d e E2 B
Jok LA BT AR S O . KR 24 h e WS E) I A B M I
LR S Mm A ZE MR SA T 225, K
&R R R4 B A A S BB AL IR S, N
240 LS8 4, 240 L5 B G A A R A I R O A
o R 1w i 7 3 ] R NG A 7, 7 AR Jee 55t B AR X A
AR o THEURE B AR M Bon, HIE R 4L,
TR 21 (A T A= 1 B i 2 (P < 0.05) 5 5 LAY
W HE, 45 T RABTT FRb BRI 7R IT IS R A
TEI’J%J?EJI[LH@%I;@%%(P <0. 05)D7 IEI 1 2%2

© D
AIEH A B BERIAE ; C. RV T 2 D AR T2 (18 2 [3])

E1 #PFEZERFZHZHMF
(6%, x100)
Fig. 1

Xt B Bk M E B A I E

Effect of Buyang Huanwutang on maturation of

neovascularization in aorta blood vessel (light mirror, x100)

3.2 RRBHIE FO7 B4 I X BT AR IS 4 W TGEF-B,
(s 5 IE R A R, AL TGF-B, & & W] W ff
i, (P <0. 01)~'—ﬁ*ﬁﬁ”?ﬂtmﬁ,2A$$ﬁ‘aﬂﬁﬂ$n%l~
FHiR fLA 67 5, TGF-B, & & Tk (P <0.05),
3,

x2 HHEEEFHAZOLBFNMEDROLERFTFEOERSE NN
(xxs,n=8)
Table 2 Effect of Buyang Huanwutang on number of maturation of

neovascularization in aorta blood vessel(x +s5,n =8)

4151 JREWSE/g-mL ™" K36 d B I B AR
EH - 9.33+1.033
R A - 7.33 1.211"
F AT 1x107* 9.25 +0. 880%
#NHIE 2 9.17 1. 472%

W HIEFRMALEY P<0.05,> P<0.01; SHMA LY P<
0.05,Y P<0.01(F£2~5).

®3 FMEEHEFHZGMF TGF-B, EEMHM (» £5,n=8)

Table 3  Effect of Buyang Huanwutang on content of TGF-8,

(x+s,n=8)
20 5 SR T /g mL ! TGF-B, /ng-1.7!
EH - 52.69 = 1. 440
LAY - 48.69 +2.146%
FEARALTT 1x1078 50.934 +0. 878"
b A& H3% 2 50.93 +1.20

3.3 AMPHIR A E 26 03 6 TGF-B, Al Smad4 JE K
FRR w5 IEH 4 ik, B4 TGF-B, A
Smad4 mRNA ik T (P <0.05) ; 5B 84 1L 4%,
AT VAT S, TGF-B, F1 Smad4 mRNA ik |4
(P <0.05);%hFH I H. 973097 J5 , TGF-B, Fl Smad4
mRNA RikU W El, 2R A8 EFMHE(P <0.01),
THEZBTREEER., WKL,

F4 FFRIERFHLMBEX TGF-B, 1 Smadd mRNA K% B 5
M (x+s,n=8)
Table 4 Effect of Buyang Huanwutang on expression of TGF-8,

and Smad4 mRNA (x +s5,n=8)

415 i%f% TGF-B, Smad4
EH - 1.078 +0.234 1.019 +0. 238
LT - 0.62 £0. 148" 0.468 +0. 105"
FEARABTT 1x10°% 1.016 £0.170>  0.994 =0. 200>
AhFH R 1% 2 1.09 +0.091% 1.052 0. 110%

3.4 #PHIE 9% 2% 25 103 X N-Cadherin 2§ F % 3A5
o 5IEH A, BRI N-Cadherin 25 1 &35
TE, 2R H B EM(P<0.05); 5B I, 7
AT FURR BH IR #9536 97 5, N-Cadherin 2 [1 3% ik
<117 -
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b, =R REME(P <0.05) , W& S, &2,

x5 PAEFAEFHHZ M FEX N-Cadherin EARIEZ M (% 5,
n=38)

Table 5 Effect of Buyang Huanwutang onexpression of N-Cadherin

proteins(x £s,n =8)
24 5 e g /g-ml ™! N-Cadherin/GAPDH
EH - 1.256 £0. 315
[ - 0.972 0. 135"
FARABTT 1x10°% 1.151 £0. 128*
#IHIE R 2 1.090 +0. 104>

N-Cadherin @S oo wees @S 140 kDa

GAPDH NN o qum IR 36 kD2
A B c D
B2 #MPRIE A5 % M E 3 N-Cadherin B B RIEXH M0

Fig. 2 Effect of Buyang Huanwutang on expression of N-

Cadherin proteins

4 itig
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A B I 7 2 AR 1

A UL 1 B B R IR T 1 £ 4 PR T 3L TR
%15, TGF-B,/Smad4 {5 5 & 1% X #1E A, TGF-B,
F—Z Iy e K 17 I T AR D TR B B RO Y A
o IR % B, TGF-B, 5 V- ¥ WL4N i o 2F 4+
ML 1Y) 2 T A7 AR LS A, MR TR G,
Smad f) # ik, Smad K & A F K B A5 R R
Smad {545, H ,TGF-8, g8 5 Smad4 255 JE &
A AT RS 0 AR P, 5 Smad MI3& DNA ¥
GG A, P B R R R, il N-
Cadherin Iy fig 2 14 4= 3, B 2 B 0 40 M 0] % 9% 1%
P RS R BB A ST B A I AF TCF-B,
mRNA 3k . HE (40 WA 0, B 37 2 1 A%
5y % AR AL HE— 2 B WESE & B, B R Smad4
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mRNA F ik N, 1 5 8CH T iE N-Cadherin 1) g8
BB AR L D 20 ) 3 A Bt TR AR I TR &
AR Ak Bifi 5 B[] A HE RS B0 A2 A 1B A i A 4K i

2l 7 b BHIE L G IR 2 T v XU 38EAE AR
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I BE A T 37 19 288 245 BRI 3 4 S0 5 3% 14 4 4L, S ke
Gk 2 1M 00 1B BE Ak 45 R B, S AT S IE 4L
(AT EAMEKFES 545 0 1E & BUnE ) , 45
BBR,AANHE AR 3R 6 d J5 , Fi A I AE TCF-8,
mRNA ik [, A i &, $m 1R 16 i A=
L5 /0, B A A BT A LA BRI &2 . IR AHL
HIBESE & B, 75 5 )2 1 4b FHE 3% 75 1 98 Smad4
mRNA %31k, Ji 85 T iiiF N-Cadherin & [ #9335 {2
2 0 5] 55 7 3% 400 B, DT A2 32 30T A i A8 A B, Dk
D A A R AR KA

2 LB , AN BF 9T % BN B8 T2 3% AT 76 i 45 4%
T FAERS =R R AR, X—idfis
A S 240 e 1) S5 3% B TR AT G, HL b R A T Rl
i WG TGF-B,/Smadd {5 5, ¥ 1fii J3 30 F ¥ N-
Cadherin 2[5 8K B
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