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VL. A% 24 ABESEFE X AFAABILA R 3 H . EERAA FTEMMA BRI MEEEaERER
AEEMEANTFNARBIEY 1YW EER ELRETHAEREBEERKAPH 1. 45 mg < kg™ «d'H5E
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A MGHey) . S EHER(TO. . HBM =M. REEREQAHERMEDL-OMRKEEREEQHE®R
ADL-OFE.FIORAKLERFY . AEALTIREESI RS XL ARBEALTEAEER-BEBERN
RT-PCRBERBMH KN EPBEERET-«BINF- B RE . NETHUEIIRFBESETh. 8.
%6 KM 10 ARERA M S tHey FMAEKFE X £k NF -«B mRNA AW BE R FRMIEE X HBA
(P 35<0.05): BT RMEFNEE M AS B3R ; o E Ak B8R 30K K HH NF - «B mRNA ik
R, O RRIEIT A M AS A tHey K& 315k NF - «B mRNA ik 58 ER FHBA (P §<0.05); L3k
BEA¥MNEEHAIRNLE TR TR FHUA &t 0BT B m+ tHey RE, . B2 FEEKE
B M 5E , 0 4 3Bk Y L 40 B8 NF - «B mRNA 223k, BB B A B, BE 1 AS M.
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Study of Guanxinkang granules (G¥ (> BB #) on atherosclerotic lesion induced by hyperhomocysteinemia in
rabbits Y Tong-ning, ZHANG Jing-sheng, LIU Hui-wu. Affiliated Hospital of Liaoning University of
Traditional Chinese Medicines Shenyang 110032, Liaoning, China

[Abstract] Objective: To explore the effects and mechanism of Guanxinkang granules (7B &HBI) on
atherosclerotic lesion induced by hyperhomocysteinemia in rabbits. Methods: Twenty-four male rabbits were
randomly divided into three groups. The control group was fed on common food; the homocysteine (Hcy)
model group was fed on high-methionine food which composed of common food containing 1 % methionine;
while the treatment group with high-methionine food + Guanxinkang granules 1. 45 mg * kg™ + d™! perfused
into stomach. Eight rats in each group were fed with 100 g food per day. Blood samples were collected after 1,
6 and 10 weeks of experimental diets for measurement of serum lipids and plasma total Hcy (tHcy). The aorta
was removed at the end of the protocol for investigation of nuclear factor - kB (NF -«B) expression in aorta by
reverse transcription polymerase chain reaction (RT - PCR) and immunohistochemistry, and sections were
made for light microscopy to observe the vascular pathomorphologic changes 10 weeks after experiment.
Results ; In comparisons with the control group, the levels of plasma tHcy and serum total cholesterol (TC),
triglyceride (TG), low density lipoprotein cholesterol (LLDL - C) and high density lipoprotein cholesterol
(HDL - C) in the model group were significantly higher than those of control group, and also NF - kB mRNA
in aorta expressed more markedly at 6 and 10 weeks after experiment in the modzl group (all P<C0.05). Early
stage of atherosclerosis in tunica intima could be easily observed in model group. Expression of NF -xB mRNA
in aortic endothelial cell detected by immunohistochemistry was increased in the model group, while the levels
of the serum lipids, plasma tHcy and NF - kB mRNA expression in aorta of treatment group were lower
compared with model group at the same week (all P<(0.05). Aortic intimal changes in immunohistochemistry
and pathomorphology in the treatment group were attenuated compared with the model group. Conclusion ;
The results suggest that Guanxinkang granules resist atherosclerosis, and the therapeutic effect being
associated with a decrease in plasma tHcy, amelioration of the severity of hyperhomocysteinemia, inhibition of
NF - B mRNA expression and intimal proliferation in aorta.
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L AF 19 25 TR B 1 O 0 X R B AT AE S, /R
RAEREARMEN SBNEANERENDERT,
{E VIS5, C BV SR B fL (AS) B A 19
MR ERY?, MEEREF-«B(NF -«B)H
BER ASKERBHPLAEN., AMAENET
W EE o 24 0 BR SBURL o g [ R 2 bR R I E B R
AS REIE S B HEM.

1 #E5xAE

1.1 SEHbR:L-EEME I T BB EHR
A BRSF), T B B A BR (Hey) i) & HJb 5T LR
AFEM, HM =8 (TG) . M IHE B (TC) . & & B
fs % A fE & B2 (HDL - C) ik % B Ak & (3 /1B & B2
(LDL-ORFAEHWE B A MARNAH, B
F-BEMERMRT-PCRRMEH KEEEY
THEARAFEL,NF -«B p65s RFlShRiE+
EEYTITRERAARBYE. L ORTRGEE S,
BRECHRAYPHB BHLTE FEHFRBIEM, %
MAETZEBAEBRS HHEBEN. AX2£A3
H AL 3B, PCR {9 B % E PERKIN ELMER 2
8], BRE KW H HA SANYOO, ERE A
VL 5 #EE LEICA , BB R 4 7 R 48 GIS120D,
1.2 SRR G R4 4 B i1 R v B v
ZXREAR 24 R, AU TPEAYGRFLRIHYF L
B ER) RE (2. 00+0. 25) kg, 1E I 1B 5%
1FAERFTER. HEIBRFRES N IA. B84
8 R (DIEH X HAMEERMM A 100 g/d; QKR
H.-BEASEARAEEREBFMA IXNER
100 g/d; @ L RIBITHBART EA KA R
100 g/d+ 0 N 1.45 g « kg ' « d (MY F
AFIEM 10 . AP TE 2 AEBREERMFE
#5653 FRIFF R A R & IRy A O RSO I 7R
WAKE2ml/kg BBEEE; E¥F M RAMERY
BTHEEBRBKEE,

1.3 fBirRM R A& - FAEHY S TE 1.6 7
10 ARZR 10 h, RES RFHKIML 6 ml, 3+ 3 ml
FIFFEHE, L 3 000 r/min (B.L%42 15 cm) B L
5min, P EHMKEFEPEH; 5 3ml A5, &
LEREEENFEEFEPES., HRETF-72°C
KAEPRE MHERN. 5 10 ARASRELES
Y, EA TR EHEEKS ik, RS A
2, BUEO 0.5 cm T h Bk A B L4 57 3
 HAWA L TARHRES W A (2004226010 - 5)

Y BB/ B8 Q979 - L (WK HHRE A, B, g5
R4 (Email : yiniuniu@yahoo. com. cn),

B NF - «B p65 HH ;B 0.5 cm F+ 3B F
WEEESENE, R TIRETFTAERR -2 8K
(DEPO AL W EP B9 ,-72 CKBRAE. X H
RT - PCRA #: &M NF - kB mRNA #Fik.

1.3.1 3% 8 A R b & B (tHey) R I A W 2
XHABABEELEHELS X LHERN
tHey s R A Bkt B R W L #% TC.TG.HDL -C
LDL -C, 2B Z BiAR & BT,

1.3.3 HEHMLBE S E 3Bk NF - «B p65 HH
REIRHAARARAE-EVREADYA,
3. 3-"HAKEB KM (DAB) B &5, i+ B A Bi5 1
KEHE.

1.3.4 HWHEESENEZ . IKASEAKBET TN
0% P PFRBEE 24 h, EITHEZEBRAK, ¥
MOMEE, ZEEU A  URBEE 4 um, FRE-H
AHERE,LETUREHAREZ¥TK.

1.3.5 RT - PCR 7 ¥ K3 3) bk 4 2+ NF - «B
mRNA HFEi&k

1.3.5.1 HEM RNA WIEBE/RII/KASS

 ¥JE, 2404 B RNA Vi .RNA ¥ 8. B 5% R

RNA M2 BJ5 ., % RNA #ToHAEE. #ER
S TEIE K 260 nm F1 280 nm &b B9 IR S BE (A 1H , B8
5E 8 RNA W81 FE, Aseo/ Asso¥E 1. 8~2. 0 B AR
B RNA 4igEfR & .

1.3.5.2 RT -PCR:O51##it:NF -«B(136 bp)
F #:5- TCATCTTCCCGGCAGAGC-CAG - 3/,
T #:5- GTGGGTCTTGGTGGTAGCTGT - 3';
=B 8 H w8 B S 8 (GAPDH, 528 bp) L #7:
5~ ACCACCATGGAGAAGGCTGG -3, F #:
5 -CTCAGTGTAGCCCAGGATGC -3, @ K M
& & : MgSO, 6 ul,5 X Buffer 16 ul, Tag DNA B
B80.5 pl, LWSI® 1 ul, FHESI® 1 ul,dH,0
55.5 pl, @R NL &M .94 CHIAEH: 3 min, 94 CAEH#:
305,56 ‘CiBK 305,72 CEA# 1 min,EZF 30 K,
KFEFEM 72 C 5 min, @GAPDH M ¥ | ik &
Ry 1 %45 NF -«B M,

1.3.5.3 BMEKRKRLRLEN B PCR =¥ 10 pl, i
ASXBRB=FHZEME 2 pl 5 L, FROINT R
8 BB 2% HERR LB RS
P30 min(5 V/cm) , F EEBE R 4 7 R 4t GIS120D
ERFEHTTOGREAR MEHLKEME.
GAPDH y NS HELERBI . ERUENER
PR B KBS GAPDH § 3% B Br i K BE
WA FR AR H A NF - «<B mRNA X RAEBIH
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MERNHEANREE=HHNERZHIOLRE/NS
GAPDH £&#H %G8 E) .
1.4 B2 07 . R A SPSS13. 0 Giit i AF b B8
T ATREMAYRRELE )RR, FEH
FREEMERIT,P<0.05 WERAZITEEX.
2 & B
2.1 3HMmMEP tHey FRHEBEGE D .1 AXL
HMEP tHey AT /A ED DA H OS5SKHMA(E
XIa] K 18.67~24.44 pymol/L(BIIE ¥ S X H
D, S M b PR BP o AR B B SRR i
iE . BRI AR 6 RS 10 FKE tHey B ER
FRBHIE % ¥ AP $5<<0.05), 45 7 824 B
R M AE 2 WAR HE , 3 B 51 [F] B 2 B 2R I e 4
B AR, EREEN MW ER, BERHAE 10 [
R tHey K FHBE TH 6 FRP<0.05), &
D ERIRITHSE 6 FERME 10 AR MK P tHey K F
BT RSB (P #<<0.05), B BEI& YT B ) &
KL I0ITHS 10 AR LK tHey & BOE T &, 8
%6 RARERABEMEP<0.05),

F£1 3AMPED tHey SRR B cLs,n=8)

Table 1 Comparison of levels of plasma tHcy

in three groups(x+s,n=8) pmol/L
A5 1AE 6 AXK 10 A%
1E % % 4l 22.35+1.90  22.18+0.51 22.6430. 38
L8 21.56+2.71  38.12+1.15*  41.26+2.32*2
FEOHMIFH 21.554+1.95 29.9340.59%  26.40+40.57%2

¥ 5IEH Xt R4 ) i JR) 5 E 8t - P<T0. 055 54K Y 4 [ i JB)
¥ P<<0.05; A4S 6 AR .2P<0.05

2.2 3HMARKFHE(GE2): FASE 1 AR MK
KEHY, ERYLBERE REEARKRSEEH
KA 10 FKR ,EBH M ¥+ TC.TG.LDL - C,
HDL-C /K FHHBRE TR E®R M BH P H<
0.05) s &/.0RKIT R AR K HBMTERA

(P #<20.05),

2.3 34 NF -xB mRNA REMHLE G 3B D
F4H GAPDH MR B EAS —F L W3 H FTHR
EE -, XR3ILRE R, HAEY NF - «B mRNA
FERBEEXNBHG, ML FEBITHKR NF ~«B
mRNA @ FMFEREHA, SIEFEXHEAHY.

F3 3AEZHBAME PR E B NF -<B mRNA #1
NF -«B p65 EEHIFE L (xLts.n=8)
Table 3 Expression of NF -xB mRNA and NF - «B p65

protein in aorta endothelial cells in three groups (x+ts,n=8)

A5 NF - «B mRNA NF - «B p65
EH M RE 0.51240. 008 116. 4516. 22
BRA 0. 682+0. 020" 146.17+3.02*

o BRITA 125.54+5. 43*
B SIEE A B, - P<<0.05; 5RAH HHE . * P<0. 05

0.62740. 003"

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

1 2 3

1 REBFEL TR NF-«B mRNA &
Figure 1 Expression of NF - kB mRNA in aorta of three groups

2.4 34 NF-«Bp65 BHREMEEE S, EAE
WHE 2) . ERstBAEFHPKP NF -«B p65 BF
RO EREEBANBERPEITLABRERA
Bk B0 RGTAREAFNE B TERA.

2.5 AHXHEAH(FEO - D¥PHyKF50E

%2 3#M¥h TC.TG.LDL-C # HDL -C &k EH T (xLs,n=8)

Table 2 Comparison of levels of serum TC, TG, LDL - C and HDL - C in three groups(xts,r=8) mmol/L
TC TG
4 57
1 AR 6 AX 10 A% 1A% 6 A& 10 AR
E% R4l 2.17+40.53 2.1640. 10 2.2140.25 0. 90+0. 32 0.8840. 03 0.9240. 06
;8L 2.1140.59 18.04+1.68" 20.92+1.58"* 0.9140.17 2.1840.29* 2.2540.51"
O HRITA 2.1540. 69 10. 2641, 78* 15.5941. 30% 0.87+0. 16 1. 61+0. 26* 1.63+0.15%
LDL-C HDL -CTG
4 5
1 AR 6 AX 10 Ak 1 A% 6 Ak 10 AR
Ny pug:itil 1. 3040. 03 1.3240. 24 1.3140.10 0.80+40. 21 0.7940. 26 0.8240.74
- 1.21%0.16 23.70+1. 60" 38.74+2.89" 0. 760. 20 6.96+1.32* 8.57+0.80"
o RRITa 1.2240.18 10.5040.41% 8.50+1.23% 0.77+£0.39 1. 88+0. 65% 2.9140.35%

¥ 5IER X R A R E A 8. P<<0. 05; 5 #I B 41 [t ) & Ho 8¢ . ¥ P<<0. 05
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f TC.TG.LDL - C.HDL - C f1 NF - kB mRNA
B2 8 EIFHEP<0.05 5 P<0.01), Heh4qm
LT B WA NF - «B p65 53 £ & RT - PCR
R WA NF - «<B mRNA # H 3 WA 8 H,
NF - «B mRNA 7]{t# NF —«B p65 ¥ i#58H5 tHey
IR
% 4 tHcy 50 iEH NF - «<B mRNA %44
Table 4 Correlation analysis of tHcy with

blood lipids and NF - kB mRNA

KRAE TC TG LDL-C HDL-C NF-«B mRNA

tHey r{H 0.498  0.789 0. 802 0.761 0.79
P{i <0.05 <0.01 <C0.01 <C0.01 <0.01

2.6 WERSEREXECHETED  BETTR
IE % A I B = SR 5 T M, BRI ST R P
TR L0 M HES B Y R A il A N R B MR, SR8
PERER R T R T KB H SR AL B AL
MM, FREAEL ELCERTALEREREN
BRETHEIA,
3 3 i

EEXR,XFHey 5ASHARZAAMREXE
MBS, KERITRFREERBR , BREEKE
BRIfAE 5 7R B BK B R 2 (B A 7E B B AR O 4, B
LR — M ERER. ORISR
RO PR 2 10 07 » AR 8 I 2 2 ok S0 MR I 5 490 1
B R E K S B SR L 58 vk L 9% At BEL B BT B, S
PR BE RN E . WL RE - %S
BRELT . MBE. S ER EREHDAR,
BRI RARKKE R ERARS L PEZIK,
PAia A i ZiE s b R HE 58 E B R U BIRIEZ & .

Hey B0 AS (P& 7 8848 M B2 Sh B 2k A L {2
L VR JULE A 3 7 2 RE AR A 9 AL I /MR B 4K
R M AE A LA R E M TC & & ©™, A
LRPRR, S YWEERF B K E KR E S
B [ 2 Bk R L AE , T L ifn AR K - o B FHEG
10REESRREESEMRIELT BB ASK
. BRI ESFBE LK tHey KPS
R 5 TE AR 3, U6 A 55 ) 20 2 e 40 i A 5 ¥ RESE o
WAL IR R R R AR R AL AT
B AS BT B . 0 BRI IT 413 Y 3R P tHey
FEKF I AR FRBREA, 3 BRRITHEEK
T SE AN BB, 5 B 25 2 R 32 3 s Bk g B R 3B
ROV o Eh MC T L, 565 o B JBURE TT LA 950 B K ey 5
7] 22 2 ok S A 5 R 0 G ML O R BE . LA IR T
R T 28 SR IE A SR 5% LA 3k B 490 46 4 0 HE Bl 2

B9 T L[] B 4R 32 P9 A TR 28 A HE S L LAk B TR AR IO 4E
AL, BTk K IRE T F F R 30 bk R 4 RE
PR W0 B R UT B A B %o S ¥ UL 40 MG 3% T 6
R 3246 e e 39 AR S A B BB R L R AL R
BBk, Y R 432 i B AR EF , Mkl
LDL 53R ERRNE S, NTHZERME L AS
BEROERAMEE. BRRLFORETHRE.H
B AT S R RO Bk O IR AS BT ER,
HIE B AL B SR E P HERITFORENSER,
REI I s B Bk & B A A, RN S Bkl
EEEWTHEEREER. RERFPHIRKPIR
ZREW,EORMP RS MLE B E ML Hey f
WEEHBEFAE, BRELRK 3 XREEWINEE
BERBTRIRETE RAdhkREBERE, MK
Hey MINER K FHERUHE, . BEAHEN ASH
fEREE.

NF -«B 2 ¥ EZ 5K REMRIE DT FRE
BPENEFERF,. ZNF-«BEABHEEEZEER®Y
BETRKEES 5 AS RFENEEAREF,. 8
ARFEH>F BAUEBF.RERFRARAHEE
&©® | ZRPBUE)BREE R R AR i BE 3R
FL B IR B BR AR JHey DA BB Ye S5 B AT #HS NF -
«B, BIREWH Hey BT R EREALERRE
I N B AR . I 7 48 UL 40 I % L v 4 B R AL
5, X BRGNS RIS NF -«B, R
W—FKRH NF -«B Rtk EREMFRIX, XK PR
Al RT - PCR H A #1652 4 46 75 i 4 W 4 3 3 ik
NF -«BRI KK ER . ERHB R, R EL{ER
Ifi 5iE 7] R B4 E 3Bk NF - «B mRNA Fix B B¢
hn, ifn 3% tHey /K EF E 3Bk NF - «B p65 Fik 2
BEEMXXR; EKNF -«B REXKPEEE,
HAENRETREORE, HHTi.0 BB N3G
PG BEE M ¥+ tHey &8 TR, £ BKNF -«B
mRNA FRiXKFHF BT R, P o B 40 M 3R
PR BOR AT S m AR BEWL . EREL
BRI TREEEMH T 3K NF - «B %KX,
BE o MK tHey F MBS 849 7K 7 8] B4 1 e R
K, BEXRLERHRERRELANEHS SRIE
RBE L GUBE R BT - 40 B3 7R 9 40 B R R R SE A
FERX.EOMERRAURNEIBIAREMSE
Z R &R, LA R A B SRR ML AE . 6 B8 IfLAE F0
AS TE B .

& &, 50 R BURLE i 28 S BB O, R
K 1fL o tHey #ifL B K F, # % NF - «xB mRNA %

.
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(KR B ;2006 -12-04 #5131 HJ.2007 -01-03)
G -FHP

- ZEWF -

il R & BRI BT 4 2 J5 B BB A IE B e PR WL %

HEH R, FLRHE
(KRBT XMEBR,XB 300050)

[Xxa)] MRAEBRE:BRRBIE:FE FEE B8

thE 428 .R271. 11 XMEFiNEG B

W E 1008 - 9691(2007)01 - 0055 - 01

PEREFPRARBECMO)IE 2 & R 3 FHETHERBEREMNRE
REHPMO BB LHRMESHFREKX 2.1 3AKZWETH(EI~D ALY BRANTENL s
BE . ZARKBENEN.REAMR BABRKFFESE.MEE M EHH a5l WEGH) B UFE

BHEBEEEITH 2 PMO B, &
mF.

1 IEEk¥E

1.1 "M% 20054 1—12 AER

BRIT2REBRWITH PMO B 904, (P #<0.05).

BREARBBREIRBTHEEARAS. T4
EBERTFCHKRFE . ZRBEBEH g
(P#<<0.05) . MAHMHEM_MBAHA c4 3
HREARBREVBERTBA

(23.65+8.46)% (43.2419.3N% * #&
(26.314£9.72)% (65.8649.25)% * #
(25.8719.13)% (28.9718.50)%

T EERARITMHE. " P<0.05;5C4
WBITIS 8. *P< 0.05; 5 B T B

SRR (58. 343, )% L IRBEHLIE N 2 ®1 BREBRFNEREE H8 . & P<C0. 05
RIH.BHI0H.3HABHNER R T GEs)  g/em? 3R #

WERHABEW. P 15>0.05),.8F g WEBD  BRH TR HEEB¥ AR EHRERHRR
T, A# 30  0.66840.125 0.723+0.153" % MERMTIE, HPEFERTER

12 BATERAGBTURARKE L, o
REMBABTHENREN.CHE cu 2

0.68410.131 0.716+0.144*#
0.691+0.135 0.635+40.127

PHE, YLIAER . EREXMHZ.
(BR3¢ $3::) e B3 ML 4./

AT . LAY U B
ERMA.-B®IT 6 A
1.3 HBiFRN .25 ERTRMETE
R AW BE X 22 MRt 2k (DEXA) W & B
1~4 &% E, [F6 N E m 5Bk
- K B R G A
1.4 Sit%45r 87 B A SPSS13. 0 %k 44
B, B WUSB LIRS GLHER. A
tRB,P<0.05 HERBHIHEENL.
Ve mAr: ¥ K 81959 -), T (KD,
EERHABIEEER.

W EAMMTR LR, P<0.05;5Cca HREHAR REFEREHA.BERE
WG 8. * P<0. 05 GRS EATIEE, BRI N AR B 40 B
x2 EHEATNELRE_8 AN, B BB A A R s,
BT (x+s) pmol/L IREEE, AWKBESAEITOE
B LA RImMAMREREEEEEXS O
HA AEOD  BEN AR

A#l 30  156.8+45.1 320.8452.2° %4 B, KA RERR R ERRE DT A
BH 30 166.6+37.9 eor.3tse7re 2 PMOFENTRSMRAMY. 5
C# 30  161.8446.8 158 2437.5 B 6 1 JR 4% 7R 36 9T 41 M BO s ROT B

HSAMBFN LS. P<o.0s;5cm o ARARRRA.
BT IS 8. ¥ P<<0.05;5 B 11457 )5 (KK E . 2006 -10-10)
(EXRE - FRP)

4 . 2 P<0. 05
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3 ':, LA,. A \‘Q' S
v e b b

r(él:m* flif"

5! g,
“ Ta. b v BV :«.; 3 i—ﬂ !m ‘L»h b t‘ .
A ER LB R, C P2 T i

Bl SERARFHEE.HE, x400)
Figure 1 Change of pathology of lung tissues in three groups (HE, x 400)

HER DEOK A0 A R E ST TR R
YRR 1/ 55 S R A B E TR

( EL3ST )

AT AL B LREL C SR 43, D ‘l ﬂicﬂmﬂﬂ
H2 HHXRMFASFEENIHE x100)
Figure 2 Change of pathology of rats liver tissues in each group (HE, x 100}

78 s BR AR X 7 () B - Bt & B I o B S Bh AR R AETE AL
ERR SRR

(EXLR51R )

ACIE A W B L, C R0 MERTT L
B2 3EEFEK N B EHNF- B p65E B FE(REEYL, x 100)
Figure 2 Expression of NF- «B p65 protein of endothelial cells in three groups (immunochemistry, x 100}

A TR A R BB C m_L.ﬁtrﬁ"Tﬂ{
H3 SAEHRFBRDETNEHE, < 100)
Figure 3 Observation of pathomorphology of aorta in three groups (HE, x 100)
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