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[ Abstract ] Objective; To study the effect of andrographolide on aortic micro-inflammation,
atheromatous plaque formation and aortic pathology in atherosclerosis rabbit. Method: Thirty six SPF Newzealand
rabbits were divided into normal group, model group, fenofibrate group (25.67 mg -kg™'), and high, medium
and low dose of andrographolide group (93.34, 46.67, 23.33 mg -kg ™' ). Except for the normal control group,
the rest animals were used to establish atherosclerosis model with bovine serum albumin and high-fat diet for 12
weeks. After the modeling, the rabbits were treated with andrographolide for 4 weeks. Result; Compared with
normal group, the level of total cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol ( LDL-
C), interleukin-18 (IL-18) and high-sensitivity C-reactive protein (hs-CRP), the expression of vascular cell
adhesion molecule-1 ( VCAM-1), monocyte chemoattractant protein-1 ( MCP-1) and platelet derived growth
factor (PDGF) of the model group were obviously increased, the level of high density lipoprotein cholesterol
(HDL-C) was reduced, the difference was statistically significant (P <0.01). Compared with model group, the

[WFESEHI] 20140331(011)

[EE£TB] J &4 A KRB 4 (S2011010005925)

[E—1EH] WISE. L, 8 ETAP 20, hFrp 2y 255 K% 5 FHT 57, Tel :020-83576735, E-mail : sharon510@ 126. com

[ERMEE] " IhAM, B, 15k S 00, S AF b 25 00, DA g5 v 25 10 J7 JBORE 570 B b 25 3 25 F &, Tel: 020-83482683 , E-mail : temgdp @
163. com

- 150 -



5521 5553 FEXEAFFEHRE Vol.21,No. 3
2015 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2015

ratio of Interferon vy/Interleukin 4 (IFN-y/IL-4), the level of TC, TG, LDL-C, IL-18 and hs-CRP, the
expression of VCAM-1, MCP-1 and PDGF mRNA of the andrographolide group were obviously reduced, the level

of HDL-C was increaed, the difference was statistically significant (P <0.01). Conclusion: Andrographolide

could inhibit the inflammation process, and delay the development of atherosclerosis.
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2.2.4 VCAM-1,MCP-1 } PDGF 9 mRNA &K
IKEREI IBOR P 22 A B kA 2L 100 mg, WA T
WHE , TRIzol 1051l 42 & 3 ik &L RNA, 4% R 45 1 i
TEALIGE Aygy/Ango , B HY RNA AU BE RN 4L RF , X 3
pg B RNA JEAT e s SO0, & iU —4E cDNA, AR
it GenBank $& it i) 56 X Fe 1) B it 4 S 51 9, 51 9
%31 F) ] Primer5. 0 1 Beacon Designer 7. 91 A= ¥ %k
B s s g 1 s, it T NS
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Table 1 Gene amplification primers information

SEH BT TR
/bp

18S F(5'-3") :AAACGGCTACCACATCC 171
R(5'-3") :CTGCGACCAGACTTGC

MCP-1 F (5'-3") :TGACCCCAAGCAGAAGT 125
R(5'-3") :TCCGGGTGGAAGATAAAT

PDGF F(5'-3") :GTTATTAGAGGACGATGGT 226
R(5'-3") :CTGATGGATTGTGATAGGA

VCAM-1 F(5'-3") :GCGGAGACAGGAGACA 199

R(5'-3") : CACAATAGAGCACGAGAAGT

N N R 38 4 ARG T 2 43, SR T I 26 S =
PCR A AT K B, 4 98 1:94 °C,5 min; 4 9§ 2.
94 C ,30 s—55 °C,30 s—72 C,50 s(45 MEF) ;
AW 372 C,7 min, BHEG S HIECT pL fE R
cDNA BEAR Y $ iz F 2 74 5k 4% 4 2 IR AR X 26
ik,

2.3 Gl RS EKAME SPSS 15.0 X5

BBCHR AT AMHT , 45 LA & =5 Fo5%, 4L R

PR E I, UL P <0.05 WA G E X,

3 &#R

3.1 EFMKARUES  IEH 41 % 3 B0 k2 4T

AT S NS AR T P i RS JE Y

AR 2 T ) S 28 B0 BKORL 40 AS B, 45 R B I 4 R L AR

T, P S BRE B R 1 T 21 e ) A s e il 4 AR o

JE 3 DURR 2 B 3 3h ok P9 BE T oy 2T 0% BREHLBLE . %
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B/ 5 2 0 TE A TG v R0 R 2H N AT B R IR R e 2T
e 5 2 U 31 D AV R L P RORL B , B B 21 e W A
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E

ALIEH 4 5B BRI A 5 C. AR DA% 25. 67 mg kg ™' £ 5 D. 5.0 3% I g
93.34 mg-kg "4 ;E. KL HNER 46. 67 mg-kg 4 G F. L EN
M5 23.33 mg-kg "4 (K 2 [{])

B1 SEFHFE=REHBEESOMLL O GLE)

Fig.1 General morphology of New Zealand rabbit aortic ( oil red O

staining)

3.2 EZhPREERGHEIEMEE  5IER A L, B
BVE 2 A 32 2l ok P B e B JEE R LA L B B T AR A 43
P 2 T8 (P <0.01) 3 SBCAY A AH L, R o DR
RO TR b AR P 22 A N T p R L
B BESR AR L W] AR (P <0.01) . W3R 2,

£2 FOENEEMIFEE R AS 5Bk R HE S i B o B U b

RBRERES LB (x+5,n=6)

Table 2  Effects of andrographolide on intima-media thickness ratio

and plaque area percentage in aortic atheromatous plaque(x +s,n =6)

5 bR N R JRE B/ BE B 18 AR L
/mg-kg ™! Hh 5/ %6 /%
E# - 1.5+0.3 0.020.0
sl - 737.4 £79.3" 71.9 £4.5"
E[S73ng=4 25.67 49.7 +6.7% 31.5 £3.5%
20 N iR 93.34 27.3 +4.1% 20.4 +2.4%
46.67 59.6 +6.8% 42.8 +4.8%
23.33 138.7 +26.6% 55.6 +5.1%

VG IERALILE" P <0.01; SHUBALILE P <0.01(%3 ~5
) o

TE T 2H BT P =2 G B4 S S ik N IR, o8 B i 2

TG T3 B e B BRI 5 A R 2 PN IR VR = 2l Bk B

YeB i, J5E R e T sl Dk A )2, REHR N I 25 Y O 1) o

JUUEA L, 2R 4R DR e 9 R 4 i 5 A v DU 2 9 IR0 )R

LTS [ AL, A TR 2 /D 5 5 S N Tl e ) 2 B B
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o

B2 REAFAZREFHKFENRE(HE, x40)

P B2 200 i 5 2 3 N B A ) i 2L B e JE 8 32 30 5l ik
ffE—F. W2,

Fig.2 Pathological morphology of New Zealand rabbit aortic( HE, x40)

3.3 XFMBE/KFRRZm R 3 Al UL, 5 IE W A
L A5 7R 20 B 7Y 22 A il 3 TC, TG & it W 3 F+ &
(P<0.01) ,HDL-C % &1 B &% (P <0.01) , LDL-
CHEBBETS (P <0.01); SHEAIH A L, AE#
DURR 2RO IR & L AREEDET P 22 A il vE TC, TG
TR (P <0.01), 280 3 N EE = L AR
YR UYL A s LDL-C & & B B REAR (P <
0.01) , JE# DR 280 3 B L AR Rt 28 7S

®3 FOENBEXNHEA=Z=5% AS MEEKFHHME(xxs,n=6)

A iiE HDL-C F &8 EA(P<0.01),

3.4 FEPKERIEE RN AERE F4T0,5
IEH AR L, BB 20 T Y 22 A i T IFN-y/1L-4 ¢
FHXS,IL-1B,hs-CRP it B FE T (P <0.01); 5
BERIZH AR LU, AR DURE 28 00 35 PN B & L v ) o 4
PO =4 I 3 IFN-y/IL-4, hs-CRP % i #5185 7Y 4 [%
fiK, -1 F UMK (P <0.01), 22 57 W &M
(P<0.01),

Table 3 Effects of andrographolide on serum lipid level of atherosclerosis rabbit7 (x +s,n =6)

24 51 F 4t/ mg-kg ™! TC/mmol-L ™! TG/mmol-L ™! HDL-C/mmol-L ™' LDL-C/mmol-L !
iE# - 1.77 £0. 50 1.48 £0.43 1.97 £0. 36 0.90 £0.27
LR - 36.51 £6.00" 8.06 +0.89" 0.73 £0.24" 29.40 4. 66"
B/ g 25.67 20. 01 £3. 44% 3.87 +£0.37% 1.70 £0. 49% 18.76 +3. 06>
50T N R 93.34 19.26 +2.29% 4.20 £1.04% 1.75 £0.50% 18.53 +3.84%
46. 67 26.42 £2.76% 5.70 +1.19% 1. 66 +0. 46% 22.73 £3.02%
23.33 30. 48 £2.27% 6.29 +1.21% 1.49 £0.37% 26.36 +3.84
F4 FOENBENHAZE AS THRRERFEKEHNEM(x+5,n=6)
Table 4 Effects of andrographolide on aortic inflammation level of atherosclerosis rabbit(x +s,n =6)
20 51 F)H/mg-kg ™! IFN-y/IL4 IL-18/ng-L~" hs-CRP/pg-L ™"
T - 17.39 +2. 84 1.96 £0.76 0. 121 +0. 004
i m - 15.99 +2.58 22.91 £3.04" 0. 149 0. 004"
E|Seanges 25. 67 2.83 +0.54% 8. 11 +0.37% 0. 134 +0. 003%
o0 T A 1 93.34 11.60 +0.51% 8.82 +0.74% 0. 134 +0. 003%
46. 67 11.80 1. 60% 11.85 2. 88% 0. 139 0. 006%
23.33 15.43 £2.76 16.30 =1. 16% 0. 144 0. 005
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3.5 EEhBkob AR BEDOIE MR SCHE N B E SR
HALAR L, BB 418 P4 2= e 3 ik VCAM-1, MCP-1
L2 PDGF mRNA 35 3% Jh & (P <0.01) ; 55 4 7

LA EL AR DUAE 0B E R LR IR AT P 22
5k VCAM-1,MCP-1 2 PDGF mRNA 3 ik W] i %
(P <0.01), WS,

RS FOEHNEMNHFEZ% AS BB AR K% VCAM-1,MCP-1,PDGF mRNA RiXH M (x £5,n=6)
Table 5 Effect of andrographolide on expression of VCAM-1, MCP-1, PDGF mRNA of atherosclerotic plaque formation in atherosclerosis

rabbit(x +s,n=6)

zfAA(Jr
A 3 it/ mg kg !
VCAM-1 MCP-1 PDGF

EH - 0.99 +0. 16 0.98 +0.27 1.04 £0.26
LAY - 4.07 £0.93" 6.37 +2.93" 6.01 =2.10"
A % D 25.67 1.48 +0.24% 2.25 +0.56% 2.52 +0.31%
20 3 N IR 93.34 1.27 0. 08% 3.01 =0. 40% 3.41 0. 96%

46. 67 1.78 £0.18% 3.47 0. 427 3.46 =0.73%

23.33 2.51 +0. 627 4.23 +0.72% 4.20 +0.41%

4 itig NE KSR, 4 75 28 0 35 N T BB B2 I I IR o &

AS S8 55 52 355 L L W 20 R T 4 7 3 Bk
PSP SR 4 \Th1/Th2 Ty 8 2k M A I & M A o 3%
JIE 18 PR 4 , AS I PR 53 473 21 i 5 DT U 7 1) B R
BT IR, S DT B 7 A K T I Rk
L, ] A S e UL i R P g s, R B
ok P9 T 9 S S 1 R A R AS B IR S R DT,
WFoE R IR S AS B YIMHK, TG 5 LDL-C 5%
TR 2 AS kO I A B S fE B R >
Hs-CRP & AS .00 I 45 35 0 fc i B9 R MEAR 60, &
fiEis F VCAM-1,MCP-1,1L-18 % i 73 3 5 B i 5
T2 AS 55 28 TR A R JE Gk 1) MCP-1 J& VCAM-1, fiff
PR YN B IR A N R I S 2 A i IR A i AR T
BEH I R s PDGE S AR 4o SF- 9/ JIL 40 Jfa A 3 Jik
JBEIT #% 3 P9 IO 1 g i R E Y R A
PDGF 1y 3 1K B 0 3T 4F AS 3R 97 19 — 8 8 A
Th1/Th2 M5 AS (9 &R UIAH L, &l kBl
1E IFN-vy/IL-4 O S R] TNF-«, IL-18 SR 2 M
WL R T 5 T S AN S M R ik 2R IR R I AR
M IS PN R 03 | I T i % 1 i 200 e 288 45 L i —
F2 ) AT S I A 28 A1 T 3 K BE A BE B TR A L 3 ik
) AR il AR JEE

A5 3 1 58 F U 3 IR X AS T 7Y 2% A i
HE 7K S 48 TR T G R B B 1 LA B 3 3 ko B
Fr sl Sk 28 0 SE IR BT AS DL BHIR AR . i 3
B K R AR 2% 5 955 BE XL AT UL, 5 RS 2 AH HE 20
TR AR A 2 B O B R R, A5 T L RS A
(A PN R 4T, e 3R o 2 BT e T B R R e Al i DL A
T, NG ST, 50 T P9 I LA I 0 9 I
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BB T IS5 % AS B9 AT REVE . 103§ IFN-y [F36
REBE L 5 B0 1T RE A7 18 2 AR DG S TL-18 J2 fie
AS BEBUE R B FE BN E S T A hs-CRP KT,
LA B 3 Ik AR B e 26 B R BB
AR S S B4 25 2 0 R TN TR T P 22 G L 3 TFN -/
IL-4,1L-18, hs-CRP 7 5 B 5 Y f1§ , 25 0 34 79 158 14 it
AS 15 FIT T B 15 W IR I3 26 A8 L T K B4 6, PSR
F ST 0 VCAM-1 2 ik, al 40 ) AS P9 Kz 40 i
FOA 5, 30 ) AS Je At 2 B2 5 T 0  PDGF i 3
i, Bl A0 o) ST i L0 P ST 4 A, D S O 2 B £
BT S R R S0 E N IR YT R, AS
F 3k VCAM-1, MCP-1, PDGF mRNA 3 3k B g f%
A, T A 2 3 3o D/ 1A R 0 005, 400 o 9 L4 T A
SR, W U % 6 9 I B, U 28 T B Ik BE e )
SR o PRI, 4 B T 0D A0 R DA I O AS L0 A I
S (K 2 WL SE , 412 7% 28 0 X P T8 1T i 30 3o 6 1 1t g
KO- W S8 E R, A 2 B S 2 ik R B
AS HIFEFT SEZE T AS MR HE IR R

20 DN G U A IS K, A W
%1200 FLAHIF S8 b 2 0 3 P 1 00 ) 28 006 O 4 A
Ak B W AP AS BUR R H R B h
W6 B 0 S A 1 A R P BE DR B XTYVR ST AS
HEAT Ay B0 22 4 10 00 BT, LA 2 0 3 N R A T
AS R R E R A AR

[ &% 3k ]
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