5521 B 1 RESSEAFFERE Vol.21,No. 1
201541 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2015

B MR E ok AR 45 BIP 8 1 SRk Br sl bk ok i A 4k 19 71

A, RFER, RET
(ThaFEFR, M  450008)

[HWE] B85 & AR BRI [ 2820 e 20/ 75 5 3 58 1) SR 32 3l kil 48 7 T8 L 40 B PN J5 I 7 380 AH OG 355 PR 9 88 3K
[ T 4 45 45 5 1 (immunoglobulin heavy chains binding protein, BIP) &1k (5% W , %8 1 Hobt 3h kit BERE AL R AL . F53% :30 H oK
H AR 2 (4 ARA T4 (1 mgekg™' -d™") E M E BRARAG A B 41 (5,10 g-kg™' -d ™) o AEHAL T HE R
Ak ML T i A A 3 DR O A 2% AN K 0. 02% AR , 0T A 414 v B e Ak R 3 [ s A AT, B AR A KK R AR
20 7 = g R R A 3 Al ACAS TR] 50 ) B AR GE BRI 25, 2SR g 42, TR 9 SRR, & H s A Ak e A 4 i T R IR
B (TC) , Hl =W (TG) (%% B2 ig 4 1 (LDL) |, & %5 BENIR 25 5 (HDL) 5 iy 5= 3h bk U0 1 il B2 4 4, Western blot B4l BIP 4k
AR FREE, GR: 5AULE, SIB4IMmE TC, TG, LDL, Hey /K ¥ Jt & , HDL /K FFEAL (P <0.05,P <0.01) ; 5 & g 4 A
Ll , ) 20 K5 AR R AR P A ) & 4 I TC, TG, LDL, Hey /KF-R&AR, HDL K P I, Z R WA GHit % L (P <0.05,P <
0.01), 5= AALK, "I T NKAL BIP HARKEHE LR (P <0.01), 5 & M54 b, vl @ S 55 AR ik ok w4~ 77 4t 1
fie F 8 F 3 k412! BIP 1 3RiE (P <0.05) g #2240 50 25 L R, ] 8 B 55 AR 38 ik ik 1 300 1 24 i B S 8 2% 4 30y fik os e i
A A8 E R . G518 5 AR K KA B 3N ok ok R BB Ak i VR FLAE AL 2 — S5 98 3 BIP 2 (1 R IA B VI G

[R§EIR] FWREIKIK; shbkoBremif,; RREAESLSSEA

[hE#%S] R285.5  [X#HHRIEEB] A [XZHS] 10059903 (2015)01-0150-04

[doi] 10.13422/j. cnki. syfjx. 2015010150
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[ Abstract | Objective: To study the influence of Gegen Tongmaiyin on vascular smooth muscle cells
proliferation and immunoglobulin heavy chain binding protein ( BIP ) expression of endoplasmic
endoplasmicreticulum stress gene in homocysteine-induced rabbits, and to explore its preventive mechanism on
atherosclerosis. Method : Thirty rabbits were randomly divided into five groups: normal group, high-fat diet model
group , rosuvastatin group (1 mg kg '+d™"), low-and high-dose Gegen Tongmaiyin group (5, 10 g kg™ '-d™').
Each group was given the corresponding diet and drug. After nine weeks, the serum levels of total cholesterol
(TC), triglycerides ( TG), low-density lipoprotein cholesterol ( LDL) and high-density lipoprotein cholesterol
(HDL) were detected by enzymatic assays. Pathological change and BIP expression of vascular were detected.
Result; Compared to high-fat diet model group, plasma TC, TG, LDL in rosuvastatin group and Gegen
Tongmaiyin group were decreased, while plasma HDL was increased with significant difference (P <0.05, P <
0.01). Compared to high-fat diet model group, BIP expression was down-regulated in rosuvastatin group, low-and
high-dose Gegen Tongmaiyin group with significant difference (P <0.05, P <0.01). Pathological result indicated
that Gegen Tongmaiyin could inhibited the development of atherosclerosis. Conclusion; Gegen Tongmaiyin could
prevente atherosclerosis, which is related to the regulation of BIP expression.
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oh ik o FE S 4k ( atherosclerosis, AS) & &% & UL BY
O ML PG Z— , BLE AR B A 2L M4 N
240 B 3y RE A5 L I A P 1 L 4H B (vascular smooth
muscle cell, VSMC) ¥ A= 8 )& AS AR & Tt #2 /0
SCHEFR AT A BRI R, 2 LA A AL S
B MR HAT A HE O LM VARG 2R, By 1k i R, AR A
BK LA P9 R A0 0 B A R B AT LA R R A
JOT 7 A FORE B, 2 3 G B0, 470 S0 Ak L 48 s, 4
AR T, AT e 40 JOE R P ) 4 D DR A 1T
BRI BT AR Z RN TR RN
FEAE O LA R JE H S AS IR IT 7 T £ Fh 24 BT
YA B2 IR . DF9E RN, 3 22 10 A S5
PRV E AR 1 HA WY L, 40 ) i AR SR A R sh
K LA PN B 20 T, 5 470 v () 2R 2 e 2 R 5 | RS ) I A
- LS R A AT RAF BB AS T R R
B L AT B Lk 0 Y R A A e R
i AR B AR 5 R SR AR T ORI YT AS I ARIE
EF LA AR AR FAE 0 T 25 M LLE R T 2455
2540 2H BRI K TR, 8 e W56 2% 245 W % i R M
[7] 74 2} bt 2 /2 ( homocysteinemia, Hey ) i 1 5 32 3
ik ok #E B Ak g AE K& VSMC N iR 3%
(‘endoplasmicreticulum stress, ERS) AH 2 3 [K] 4 ¥4 Bk
HH H 445 4 E A (immunoglobulin heavy chains
binding protein, BIP) £ ik K Ifil iig 7K ~F- (4 52 Wil , 458 3+
BRI PR BT AS BYBLE], i 24 B YA O 1L P
PEHE S E AR AR
1 #a
L1 3 30 HHABEERHEA4,5 ik, ik
H2~2.5 kg, I G, W T R RRIA 5L 5 S A R
2~ al L Z G AR IE S SCXK(75)2010-0001
1.2 24 Kakon) 5 AR Bk 1K 24 07 20 B AR 30
g, I 15 g, KF2 12 g, A 6 g, -5 6 g, 4
26 g Il 6 g, H A6 g3 2G-280 M4 [ gl h 2 i
LRI A D6 AR T BRI 25 W o B AR
fb7T (AT €, B = B 37 A R i 25 A R 2 AL it S
115720) , JH [& B ( 32 E Amresco 23 A, it 45 0443 ) ,
L-E AR (£ E Amresco ), fiL 5 1112¢321) , 1 K
ey g AL s b A AR A
L3 {UA%  JY-SCZ XU B HL Uk A (Ab 50 4R 7 Lk
WA MR F] ), SM2000R K% U] A #L | Leica DMR
g PR RAR R GE (T8 Leica 2 7)), DHG-9078A fH i
R (e BRIE PR S7 A8 A ) , XS2-D 85 A= W) 12 I B
( HZ Olympus A7) ,DYCZ-40D Fe AL (L mtizN
— A& )) , Alphal mager 2200 % Fh 2 AR A (3 [

Alpha Innotech Corporation 2% ] ) ,7020 %l 4 5 3 4
o HAL(CHARHSLAA) .
2 FHiE
2.1 sl KA & @ NPER SR 3 d S ¥
30 HMEPERH AR BENL o 2 FA R4 7T
B ARE PR RAIR R R B, g 6 H BB SR
25 1 2 ) W e Rk, s N 2H 7R ek o A
2% HEL A1 K 0. 029 26 SR , 71 52 4L 75 5 15 1 2
FWES AT AE 1 mgekg ' -d g, BAR I BRIKAR |
e ) 2H A v I DR IR R 1Y () N 25 T 6 AR KK g
5,10 g-kg ™' d7 S HA R4 A TR SRR
HERIK g,
2.2 AfARKFAREIY R 9 JE S, S iE 12 h
DK AL, 5 23 B ALY L R 4 A 3l AR A 23 B ASCAG:
A 4LV SB[ B (TC) , H ol =R (TG) , Ik % & i
H A (LDL) , & % B g & F (HDL) K [F) 2 2 g 2
M2 (Hey) o
2.3 RHEALIERE MR S, p 4% KE
Z4H 40 mg- kg™ RIS M EME E FFEAR S E,
77 W i DX A B s WL ARSI R BTJ5 2 em AR IE
A0 F AR TIUIIT g, 0 B B 1 o) b 8T U7 SE R
P12y 10 em, AL R 2 ISR B2 I &, 26O
JE o FHHR A 3R 0 A0 1T 78 5 T, W] UM = 3 ik, P
IR 3 2 bk b B, B4y = WAHE (- 196 °C) hfR
15 o HAVEFRER K e, 10% H bk B s 0 11 72 , 2 1
B, A WAL, S S U R SR S wm, 5 R R -
PR (HE) e 8, 658 T WL %€ I 3 2l ik 20 2008 25 2%
A
2.4 Western blot  HU45 21 7 g 3= 3l ik , 34 B &1 IS 1)
21 4 g 05 S, AT IR RE 5 95 0 48 A 0 9N 1) 5T T, 7
Hanks ¥ HEE0E 3 U, B i 48 P IR T 1) |, B T /0
VNS o= A D S B SR T T S D O AN
W A3 BRIBUR A M1 BT, BCA 2 1 B VA A DU 2R 1
WRE, W O K, B B, R T 5% B g WY ok &
2 h, DUAS [RGB LU BIP — PR B 4 CER I
Ao TBST Z2 mpr i U8 B 3 W, & K 15 min, il
1:3 000 HRP #ric iy —Hi M B = IRBEE 2 ho Bk
Y Im FAAL 7 2 6 R AL 5, A0 0 3R A 43 BT A5 d IR
JEMH .
2.5 ZEifeEar e SR SPSS 20. 0 ko b, Bdle
WLl x =5 KR, & A HUR) 1Y L8R B R 7 22
o3 M Mo SNK-g K46, P <0. 05 hA gt Lo
3 HR
3.1 XfemfE AR FRR w5 F AL mE A
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1% TC,TG,LDL J Hey /K13 Tt , HDL 2. 3%
k(P <0.01,P <0.05) . SR i, nl e 4 e

F1 BRBAKRT L MATAFHRIM (2 £5,n=6)

B R Ik K 41 i TC, TG, LDL & Hey ¥4 r F
[% HDL KT (P <0.01,P <0.05), W 1,

Table 1 Effect of Gegen Tongmaiyin on rabbit serum fat level(x +s,n =6)

20 51 F /g kg ! TC/mmol-L " TG/mmol-L ™! HDL/mmol-L " LDL/mmol-L ™! Hey/pmol - L'
2 - 1.71 £0.09 0.52 £0.03 1.76 £0.17 0.79 £0. 09 5.31£0.12
= i - 8.95+0.17% 1.78 £0.07" 0.68 £0.09" 6.98 +0.22% 21.36 +0. 15
Al 1x10°3 6.08 0. 14> 0.82 +0.02% 1.16 +0. 10 5.11 20. 16> 14.98 0. 09
B M3 Bk Tk 5 6.01 +0.15% 0.81 +0.03% 1.39 £0.15% 5.19 0. 18% 13.22 0. 11%
10 4.05£0.11% 0.49 £0.01% 1.64 £0.17% 4.35£0.12% 11.04 0. 12%

HESEAALEP<0.05,7P<0.01; 5EIEH LK P <0.05,YP<0.01(£2[),

3.2 JNHEALUER A OLEET = B A S kARG
W, B AR M o2 B | T K 5 IR AL 3 Bl bk N
JE L AOEHT , PR nl LR i T A 96 UK 40 3R 4
T AS BEH, A B2 20 A T8 J5E % sk 2k, Ol L
HBEEYG VSMC [ A BB A M6 B 5 TS A LA 9 Bz A

MR AR 5, AS BEBR A R A Ul A%, mT DL /> 3 UK
M, A K VSMC fial A 5 T B 5 5 ARG Ik ERAEG L
700 ZHLASC LA J31) P R 00 T A5 13 R/ v PR AR N, R
LW AS BEHR, 5 i 2H LA AS e R U] R 2%
L 1,

AL ZS 4B B EZHC T 5E 1 mg-kg T 4L DL BHE KR S g-kg T 4G E B HE KK 10 g-ke T 4 (2 /)

1 HFARTHHRAR/E

Fig.1 The changes of rabbit aortic tissues in different group ( HE, x 100)

3.3 X4 i AE T LN B BIP B F1 K 10
W 5% AL LR B G4 B K80 BIP 7 11 %
KT 1T 8 (P <0.01) 5 5 8 RS 4L M 1, o
AL B AR IO 21 B Bk AL L BIP 2B 1 4k KT
W1 T (P <0.05), W32,/ 2,

*x2 BiRERGKYSE VSMC BIP EEREWEM (v +5,n=6)

Table 2  Effect of Gegen Tongmaiyin on BIP protein expression

levels in rabbit vascular smooth muscle cells(x £s,n =6)

20 51 FlHE /g kg ™! BIP/B-actin
= H - 0.21 0. 11
& i - 1.19 20. 14%
A E 1x10°73 0.68 +0.12%
B AR E ik Tk 5 0.63 0. 13¥
10 0.60 0. 12%
4 itig

Hey 28 &M AU 89 b [ 7= 4y, = Hey IfiL4E 2
AS WAL fER N R Z — o BFFE A BL, Hey Al 51K ik
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Fig.2 The BIP protein expression level of rabbit aortic tissues in

different group
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WLt — 2 B0 F . 4 ERS B[R] K, Py
ihe g A, BIP 35t T B, W] B 41 Jf s 2l o8 o2
WA P T R, S E A sE T L AR R
JFH AL [ e o 2 AR 1Y e MR AR AR M e, 9 R
AR Hey 7K i 3 TH &, [RIBS Il fig 7K 7 A& 4B 1 AH
JO7 AR A5 Ak, 28 Ik I 35 A AR T S = R R
JE & HKFTh i, o % R R AR 58 3 kR
B B R AS g B Ak, AR R AR AR T AS BEAL,
H IR BIP & [ 3k B A (4138 B & 1, 2
78 ERS 78 AS 1y & Ll b & #5546 84 .

B A O T 2 B AR WA AU — B R R
AR X Hey 54 45 1 1L 45 9 12 40 Jf A O 4 L.
EEFET RSP Hey 15 319 VSMC 2o J32 36 58, 2 1F L
P, OF B REAR AR, DR B Y R A i 4 AR
M ARG B ERAR Ay R R
7l 35 5 A KK T AS S SEE IR 5, O B AR
3 ALK T BE i R s LA R AT TS R i
AR5, B 38 k2% R B X U AN IR I, R SRR KT S
WG B, R A 2 5 5 H BEAMIR AN | 45 < Bk, A
W R, SLERZE IR WoR M T R IR A T e Al
FARE KK 2 AL AS IR AR K R IELE . MR T = IR
4, 22 %8 AR K AR 24 ) A B O BRIl T AL TCU TG K&
LDL J Hey /K- & 2 &I, 0 HDL 4 i 7t i, 349 3F
SCEARGE KR B AR YT AS WVE . B AR E Bk Tk 2
Y2 BIP ZH 11 2 7k o 0 v MR 4 R AIK , 4t s 0 AR5 fik
AT Hey BTS00 % 3 s ik 4121 ERS, AT & 4%
B AS [ 1E R, BIP 2 (1 3 ik 0] fig 2 55 A 5E ik ik 4t
AS IR FIRE S Z —
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