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[(HE] B U5 HE B O ] B2 B Z B2 (homocysteine, HCY ) JIr B 4 8l bk o#6 H: B 4L (atherosclerosis, AS) il %
51493 1 P BT ) 7 38 (ERS ) A5G 43 ¥ C/EBP FRBERR I 52 i oo 11 45 & % 5 R 7 [A) 9 4 B ( C/EBP-homologousprotein, CHOP) 3%
KB FFARI H A FALE o TR o 36 R A A KH (AR BEHLEE 43 0 6 20, X 1R 2 ) M il ek, A5 40 28 4] R 5 g A ek (R
BlARE + 1% JHE R K 0.02% AR ) , M4l (1 mg-kg ™" + AR I kL) B AR BKAKAL . o 77l 41 (5,7.5,10 g-kg ™' + 7
R ARDEL) 38 2ok R K B O JE A2 T e BSOS E RE AR Y TN = Bl ik 0 ¢ L B A, T AL U S A% 38 Rl Western-blotting £
W =3 bk CHOP 43R 3KIKF- o 855 B A% W /s BB 40 148 P 168 1 O] i S 280 1 IR BT B B, ] 8 A S I A /0 18 W SR HUE
T, 97 AR BRI 2 A, T AR T VR AT AR et 20 ot A R S X SR L U O B B, T R Dk PR AR e 4 A P R 5 M 2K L , B AR 58 kIR
o 70 A I PR A P T LA G A AU A SC S5 AR W, & A v CHOP 5 DR 7 1ff 45 P 58 R e 52 )2 240 i J i v 4
A K, 0 BRZEL N B 40 0T LA N S5 v L 2D A BORE . S R 2 B e 5 R v T T UL AR L RV TR 20 B B b A
UKL o R 3K o A AL L B ARE KUK 2 i WU B PR PR 1R S5 3R A T . Western-blotting 2% 38 45 3R 7R, CHOP 5 14 7£ 4% 41
A RIA, SX A LTI CHOP SR KRB L, ERAGITFRE L (P <0.01) ; 5B bb 4 AE B AR Pk A% &
Fligdirh CHOP & Rk WD, Z R B (P <0.01) . £ BAEIKIKIL AS /EHHLHI T BE 5 ERS #15¢ 4 F CHOP (3R ik
FYIMC, T AE P HCY Jirifs 5 AS B8 1 6, AR ERS AHC 37 CHOP 7E K Sl 8 ik v i 3k .
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Effect of Gegen Tongmai Yin on CHOP Expression Induced
by HCY in AS Rabbit Model

ZHAO Jun-mei, ZHANG Na* , SHEN Xiao-jun, LIU Xue-fang
(Henan College of Traditional Chinese Medicine, Zhengzhou 450046, China)

[ Abstract | Objective; To observe the effect of Gegen Tongmai Yin on the endoplasmic reticulum stress
related C/EBP-homologousprotein ( CHOP) expression induced by homocysteine (HCY) , in order to discuss anti-
atherosclerosis ( AS) molecular mechanism. Method: Thirty-six rabbits were randomly divided into 6 groups, the
normal control group ( the normal feed), the high-fat group (the normal feed + 1% cholesterol + 0.02%
methionine) , the rosuvastatin group (1 mg +kg ™' + high-fat feed) , the Gegen Tongmai Yin low, middle and high
dose group (5, 7.5, 10 g-kg ™' + high-fat feed). The rabbit AS model was induced by feeding the high-fat diet

for 9 weeks. The superior segment of thoracic aorta was taken for the pathological observation, the CHOP
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expression was detected by situ hybridization and Western-blotting hybridization. Result: Pathological observation
showed that the typical lipid plaque formed under the tunica intima in high-fat group, the pathological changes in
the Rosuvastatin group were weaker than high-fat group, with small lipid plaque formed. The lipid plaque only
formed in local areas in the Gegen Tongmai Yin low-dose group, the tunica intima structural disordered in the
middle-dose group, only a small quantity cellular proliferation of smooth muscle in the high-dose group. Tissue in
situ hybridization detection showed that CHOP gene expressed in the cytoplasm of tunica intima and tunica media in
all groups. Small brownish yellow granules appeared in the endothelial cells and smooth muscle cells in normal
control group. The brownish yellow granules were strongly expressed in the smooth muscle cells and foam cells in
the high-fat group. The positive signal decreased expression in the smooth muscle cells in Gegen Tongmai Yin
groups compared with the high-fat group. Western-blotting hybridization showed that CHOP protein were all
expressed in 6 groups, CHOP protein expression increased in high-fat group compared with normal group. The
difference was statistically significant (P <0.01); CHOP protein expression decreased in Gegen Tongmai Yin
low, middle and high dose groups, the difference was significant (P <0.01). Conclusion: The Gegen Tongmai

Yin’s anti-AS mechanism may be correlated with the CHOP expression. The Gegen Tongmai Yin can improve the

injury of blood vessel induced by HCY and depress the CHOP expression in the rabbit’s thoracic aorta.
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(CHOP) ,CHOP % iA 7} 55, CHOP 1 #f fx “ J& ERS
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1.1 #hY HEREEEREAIAKREA®R,S A

Gegen Tongmai Yin; homocysteine; atherosclerosis; C/EBP-homologousprotein; thoracic aorta

1% AR 2.0 ~2.2 kg, i1 T By R GA S5 Bh ) A BRA
A R AR IES SCXK(#4)2010-0001
L2 Ziy5iln B KR (BRI KT
Z YA B AT NS H R i B
= e 1 590 2 0 A% o H AT AT (BT S AR BRE o 25 4 B
] HES 115720) o [R]ALE R (R (HCY , Sigma /23
H OO, ol o= 98% , #it 5 C€-7352), CHOP
(GADD153, 4t 2 bs-1361R, #H %t 4 F & & 27 kD, 4t
FARE ALY A ) . HRP FRiCHL B 9T bs0296G-
HRP, Lot 130916, HRP #5ic $t % — $T ( bs0295G-
HRP, Lot 019997 ), SDS ji& (WB0130) , ECI fk 2t %
VW, BN B R AE YR A BR A .
1.3 {44 JY-SCZ2 + AT P A kAL (dL i &R
VKA A R B 7 ), DYCZ-40D 5 JEEAL (b5 Tt
N—AXAR] 77 ) , Alphal Mager 2200 58 /bR 1R X
(2 # Alpha Innotech Corporation)
2 Ak
2.1 MEAVEST RAPAA S RIS N A 3R 1A
Ja AR BENL > X R4 LAY | n] E 4L S AR
ARG b e AL, AR 6 L X A 4 ] R L Tk
TRk, A4S 21 ] WL g i DR (E SRR ARDRE oA 1%
AR B K% 0. 02% S EER) Fr&FHAIT (1 mg-kg ™' -
A7+ R ARRL ) B MR I R RS R B (S gekg
d™"+ 5 g A kL) 41 B AR Bk ik b R (7.5 g
kg ™' ed T+ R ARDRL ) ZH L E RRE IV T 4 (10
grkg ™ ed T+ EARTRLRL) 41, & 1 5K G sh Ik o B R Ak
TRASASRL . RN 9 FE S, I b s AR O E Bl ik L
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B, B 4% Z R WA ARE S ( -196 C) F{ff
2.2 et WUl ES Ik E B (4% Z RN
P 1 5 ), i BCH D BRE AT B K IR I AL )
A R LL-958 R 3R (HE) G2 65 (1 J5 125 0 H L ik 47
pUR IR TRe
2.3 ML gfiese WA Eshk BB (4% 2 &
S [0 ) 4% 0 B0 BRI AT K 2 a3, Ul Fr
S M6 SOk BEAT IR 52« ] H,0, K Y
Dk L0 1 mg- L 2K (U K VAR % mRNA B
fif BB ,37 CHER 10 min, PBS ¥ 3 ¥k ,1% £ H
/0. 1 mol-L~' PBS (pH 7.4) J5 [, 2 [# 2 10
min, 5K ] 0 20 wL B2 A2 W, TH iR 4E 38 ~42 C
2~4h, Y RF 20 wL DNA 5 4/24 28 W, 70
C,10 min fff RNA 25V K J5 i A TH IR 4 38 ~42 C
FACTIIR o ZAC JE Vet o T N B 1 P 2% vhon, 37
°C 30 min, 0 1 7% S B M S S -BSA, 37 C 60
min, PBS ¥£% 5 min x4 ¥, 0 1 i HRP-2EHi %
IgG,37 °C 30 min, PBS P& 5 min x4 ¥k, DAB &
L IRANE g, R IS S B, W T Leica DMR 9
AR R G0, MBS CHOP JE P Rk K
2.4 e 3 B ik CHOP 43 33K 7K F
blot 243 : (DSDS-PAGE Hiyk Ht 35 pg B RS 5 x
EE B WWRIEA Y55 T 100 C /KB 10 min,
430 B RE 100 ~200 VO HL K A 4 B . QFE I e
# NC JBEF1 Whatman 348, R UK IR 4R (3 9K ) -5 fi -
NC JE-J840(3 5K) & T X #48 F,4 CF 300 mA fH
W HIF-la 55 1.5 h,B-actin 8 1 h,
JEESE R FE, B NC R, A 2 20 G v e B, 4G ) 5%
B . ®F M Pk G sie Ko B . NC B ik
A—F LA, fin A2 & 19 5% M fig W5k 5 P (TBST
Bel ), = &M 2.5 ~3 hy @ fin—#t ( Chop
1:1 000,37 °C 2 h; TBST {3k 3 ¥, 47K 10 min;5)
N Z—#HT(HRP #7ic) ,37 C 2 h; TBST ¥ 3 &, &
10 min; @ECL kKGR A FifE T 5 , a1
RN 5 min J5 , B E KR 5 min; 5 1 ~3 min, /K
Ve, ER 1 ~3 min, JHAH,
2.5 geiteE ik IFERECR v s Fox, ]
SPSS 11. 5 GEit 8/ Xt ir 15 B s g it . 2 [ 3 5 e
MR M. P<0.05 HAGH%E X,
3 #R
3.1 EZPRAZRE Y HE §e 8 65Tl i
X RECZH I A8 P BB, PN R 00 2 R0 ) ) R e
&, P9 s B S, e R R AR 2 M I, HE %)
35 BERUALA] UL il A8 Py e A Y il B e R, N
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Western-

gtV N A N RURTURE 21 5 S Y s e £
20 i R AR O 1) N IR %, O LR R D 2T 4
Ao T ZH AT DL I AR AR N 5 B B 1 B (R
AR T JRE A R ] T A Dl A o R Ik G AR e 2 o
SR T DX BN B BRE B, PN B I R 4 i 3R
B o B LI Dk pR e R 2 o A8 PN R Al 2L, b
SV T UL P R A o R AR e bk s ) A A A
BRESEH oE B, BT A A T LA e
K1,

F

AN BRAL B B C. B AP ARABTT 1 mg-keg ™' 41
D. BHHEAKL S g-kg ™ 4L E F AKX 7.5 g-kg T 4L
F o 5 MR K 10 gekg ™ AL (L 2 D)
1 BRIE B IR X S B % 30 Bk 4B QR I IR NI (HE, x400)

3.2 A 2L g% a8 K I & 41 CHOP mRNA 3£
Ik R BEZH PN B A0 M RN 6 UL 2R I o b o] 2D
A (0 R SR 2 B e 25 A v S 1 L 20 e A
VR A B B BT A v ORL R R Gk, BH I A0 i AR
H & &, SERYZH L AT 2 47 UL AN B AN 9 R
200 JH B A 5 R IG5 5 R T Bk R P T UL 40 i B
PEESRB TR, WE 2,

3.3 CHOPZEH K )i Western blotting 4
T3 XA AY 20 550 BRZH (AT B AR AR AR
e 7 B CHOP 8 3R K P # AT RS . 45 2R W
7~ CHOP S A A A7 3R ik, DLIEL 35 5 % I 4
P B4 CHOP SRR Z , 2R A 52 R
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B2 BREKRIEESN CHOP Rk i %10
(SR SN, x 400)

SC(P <0.01) ; SRR H B, 5 ARG BRI AR L p
A CHOP K 115 B-actin JK B {H H fE 0 458 71
#rfr CHOP 15 B-actin JK AR AR AT 08D B4
EFPA G AR (P <0.01) W& 1,

Control A B C D E

CHOP o o . e s . 27kDa

43 kDa

B-actin

Control. XfHBZH ;A BEAIZ ;B. AT € 1 mg-kg '4;
C. S5 Bk 7.5 g-kg ™" 415D, BHE KK 5 g kg ™' 4
E. B MR8 bkik 10 g-kg ™' 40
B3 BREKRIKEESHK CHOP BH
AL HIZ M ( Western blotting 2% 22 46 1] )

F1 BR\BEKRYEMEZNKRFEENL CHOP BEH
X RIAKFHIHI (3 +5,n=6)

20 51 Fl/g kg ™! CHOP/B-actin
X AR - 0.604 + 0.031"
A - 1.028 £0.042
iy & AR ABTT 1x107° 0.762 +0.039"
B AR 3E ik Tk 5.0 0.808 +0.049"
7.5 0.778 +0.038"
10 0.747 £0.035"

TE G REE A ) P <0. 01,
4 itig
B ik s B B Ak 1 & 0 ML 32 ZE AL 35 Hg A 1
WO B A eI L SE S N L VSMC o B 16 5 4 T

HAE AR Sy ) 3% 2 Jok ok A s Ak % i ML i) — A~
AL O S I HOA T, BF S R ICY 3 ko
FERE AL o AR S — AN L5 52 40000 5 0 8 AE B I AR
RAE B ZE T B bkok FE R AL & AR Lk R I A
FE o PRI IS Bl koo A s A A i e TR Y g BT
R RAE R AN T BRI
A RE )Tz M S 5 B kR A A AL O i 2 . CHOP
2 — AN B SO O A L, WFSE K B CHOP J
ERS (1% £ il ¥ R 3R T 800E o P BT I 0 3 1R Y
MM T —E A S WE S B, R RS NI
W5 5 CHOP/GADDIS3 3Rih %, 235 1 HF5E
AP S R 87 38 F CHOP 55 30 bk ol RERE AL 1 56 R A
T, HEIORT B ok o83 A B Ak A BL I 9 BT IR A B T
78 3K — P A K SR 4 HLA

s R AT 0 F 5 5 AR 388 Jik UK B 8% A7 2801 5 1 Big 7K
VLTI AS BEH Y KA KT, BAA BRI B AS A
BRI (IR R T2 358 i RAT
JNE K IE R A S D) J7 b R AR E g i ik, T FH
i 2 A A 24 5 LA O I O AR AT R, R AT N AT
I I M B 2 M IO aE ik B Y H R R R
Z ANFR L, LAk SO0 AT , 38 R 2 D), AR
255 S H B, VAN 2, R b R A E
B 2l R AR R T I A I A ) e R e 3 g
A RO T IS 30 S bk A Ak £ 2 i A Apk
O A B, E O L R SRR IR YT T AR BTz
N AT BN AR R GRS BT HCY 35 509 1ML
BN R AN T, LR 98 GRP78 3 [N 3 38 /K- 1]
B HAE ML 2 — 7 o PR Ah 5290 S2 B AR Z fiE
b 400 ) 0L AV T LR G o A A4S B AE G/ Gy LS
120 i s b, AL 5 8 eyelinE | |3 p27 HEH
FRME L T A R R R AR TR A
S G 004 T UL 40 B A T O S A A A B AR
94 A 1E H 20 bk B B 1) 40 B R b s kL iR R
FE B P S 0 I I S R e 1Y B RE , 22 A 9 IR
S, PR SEAE AT LAGE o B AR A 9 4 M G B
(ICAM-1)mRNA ik {2 VSMC # T, YA & Fr i
B AAACPE N, B IR I 5E BT 3R AS B A,
XT3 ik ok A B Ak A 3 Ik P e A LA s A R
AR /R A R R TR R A T LR 4
HCY 5 5 1Y 1 4 °F 1 UL 40 B ook B 3 7, 12 iF H
T,

e BT BT AS i R N E R, H AT
25450 3 K ok A A 1 1) BIF 5 A 45 BR A Al B UK P, X T
U0 0915 5 7 T 38 [ I 50 08 R WLl . R, S TR
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SRFIRT R 25 B A BKIKEE AS 2T 5 0L . [ at]

BFFEHXE ERS [A 8 5 0 AR IR VIA R e ) T, s, B, o 0 B 5 Bk B 6 At

AREFELL AS sh¥) HCY 5 S 14 451405 A1 P9 o k) o7 (7], SEALRHIG R Ze 5, 2010, 25(13) :1013.

W (ERS) MK CHOP Rk WA IR &, LA
VIS R4 7 3553 S Ry DDA L, 6 B AR G Bk IR BT AS
525 BAIL A AR TS i 2E AT BF 5T, B AR A ik Tk
%L AR L T, P 2 AT E AR D B R S R 2
PEATSC 8, 45 2R Won  BEEh KA U1 HE e 5,0
B T UL R AR RGP BE AR N o8 s B Y
2Bl DL WY A Bl ik ok A B L BE B, I A N B
AR AR A3 B, R VSMC B A O G A A B, B
W 3 A 2 5 nl 2 4 ml DL it A P9 IR A i o B R
HH L, 1EL i 7 AR R R R 2 ) N O, AR O ik Tk
(SN SISl oSl N SN T e ) e S A
AR, e WY rp 24 5 AR5 K th T BH W 500 B AS i AL
JRE, T vp B AR T ok s R i A RO el SR
AL 2R 52, A6 AL 20 5 % IR A L B, 3R AR BORL W] . 1
Z R WIRE T A 58 G i 45 A B2 40 i CHOP 2 [ 3%
IBOKF s T IR, AT E A7 4 UL 4R A A9 TR 40
JHO BEE A = I A, 55 R Tk PR ARG v v R R 4 il
BN BN CHOP 3 [ 3% A /K 7 15 8 B 2 e 8%
AR BB B UKL ] I 9 A, 3 s B AR G K 1K aE
WIS ERS KAEHT AS 25 BEAL )Y, CHOP Ji& [H 2 H:
ERHE R Z —

ASIF 5 2 W] 6 M 308 Jok TR BE A% W S < I = 2 Bk
L AE BE B 475, S AS BREBR B B, 5 MR Bk Tk
5 A E 41 CHOP 73 1~ 1% 2 38 K - 1 35 % T 458 7
2, 3R B AR GE K DR i A B BIL R 2 — R
ERS S 200940 i 9 T, CHOP 3 P & H— A~ & 2 i1
P FHHE A5
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