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A, (sPLA2-11 A) mRNA KM LM, DL T fif 28 50 R 0 2 kow #E AL i /R L . 75 3% (il e SPF it Wistar KB 72 2, Bl
BILG3 TE 5 % ML LBl koK A RE AL RS TR A | BV (3 AL TT .5 mgkg ™) XF ML 3F RORRAR Lo L R B 4L (15,30,60 mg-kg '), 4
JE ARDARL o0 S AR AR R D,k S 1 B KoK AR AL AR W 1 45 DAZE RORR 24 SRS, W 2 R R ARE A KR L v A A TR ) B Ak
fif (SOD) 3 ¥ [P % (MDA) \C J )i 2 (4 (CRP) il ifi 35 Feb 5 YR58 I F oo (TNF-0) B /KF, E 3 Ik 5 sPLA2-TT A mRNA 351
B, GRS IEE A, FEE K UM TE TNF-a, CRP,MDA /K ¥ % 1 &, SOD Y% 1E B E Rk, sPLA2- 1 A mRNA fiy 3
IR SRR R FERR 60 mg-kg T A A1 TT W PR AS KB TNF-a, CRP /K, 435 b 45 1 21 # (49. 88 +
22.91)ng-L™",(10.82 £4.33) mg-L™ ' FRFEH|(28.18 £15.95) ng-L ™', (8.17 21.74)mg-L™" (P <0.05), £ 60 mg-
kg ™' B 20 T B R AR AS K BRI MDA JKSF, AT 40 4 (21. 55 £4.45) pmol L™ F %] (18.70 £1.95) pmol-L™' (P <
0.05) , AT 427 SOD [y % M, A AU 41 1 (145.81 £50.61) U-mL ™" 275 5] (199.87 +50.29) U-mL~' (P <0.05) ;% % ik 60,
30,15 mg-kg 'FIEA L E T AS KR ESHKS sPLA2-T A mRNA 335 (P <0.01), 58 ZE ¥ i k3% AS K R 4 itk
&, A YA KM sPLA2-TT A mRNA 35 M91EH .
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Mechanism of Anti-atherogenesis of Shikimic Acid from Illicium verum

HUANG Xiao-ting' , YANG Dong-ye' , ZHENG Chu'* , FAN Zhi-min', LIU Man-jun' , WEI Gui-ning’
(1. Guilin Medical College, Guilin 541001, China;

2. Guangxi Institute of Chinese Medicine& Pharmaceutical Science, Nanning 530022, China)
[ Abstract ] Objective; To investigate the effects of shikimic acid on antioxidation ability, inflammatory
factors and secretory platelet phospholipase A2 of group II A (sPLA2-T1 A) mRNA in atherosclerosis rats.
Method: Seventy-two Wistar rats (n =12) were randomly divided into six group, the normal goup, the model
group, the Simvastatin group, high shikimic acid group (60 mg -kg '), middle shikimic acid group (30 mg -
kg ") and low shikimic acid group (15 mg kg '). Atherosclerosis rats were induced by injected with asingle dose
of vitamin D (6 x 10° U +kg™') and loaded with high fat diet in order to copy the model. After 24 weeks
administration, the serum superoxide-dismutase ( SOD ), malondialdehyde ( MAD ), tumor necrosis factor-o
(TNF-a) and sPLA2-1I A mRNA were observed. Result: Compared with normal control group, the serum level of
shikimic acid of TNF-o«, CRP, MDA, the expression of sPLA2 mRNA of model group was remarkably increased,
the actixity of SOD were inhibited (P <0.01, P <0.05). Shikimic acid could reduce the level of serum CRP and
TNF-a from (10.82 +4.33) mg-L™" and (49.88 £22.91) ng+L"" of the model group to (8.17 +1.74) mg -
L' and (28.18 £15.95) ng-L~" (P <0.05). Reduce the level of serum MDA from (21.55 +4.45) pmol -
L' of the model group to (18.70 +1.95) pmol -+ L™" (P <0.05), and improve the activity of SOD from
(145.81 £50.61) U -mL ' of the model group to (199.87 +50.29) U -mL~" (P <0.05), and inhibit the
expression of sSPLA2- A mRNA (P <0.01). Conclusion; Shikimic acid can reduce the level of inflammatory
factors, improve antioxidation ability, and inhibit the expression of sPLA2- A mRNA.
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phospholipase A2 of group II A

J\ 1 ZF B iR ( shikimic acid) /& AR 22 BHE Y /\
(Hllicium verum Hook. f. ) By 4 il 20 5 52 o 32 B
B &Y. WFSE R, 8 B GE A 5 R AL A DU A
P AR, 00 ) 1l /0> Al 2R A, DT 00 ok 3 bk B i afi
W, R i i B P e A Y EH
WFFE R W, 35 FR % ) bk 945 #F 8 £k (atherosclerosis,
AS) BAT WE BTG MERT, AT 2 25 203 AS R B il
i1 R i A AR 2K F D ELXE AS K B B K i
B T G T 28 AT G o i — A e 3F
FLIR X AS AEHIBLH , AW 58 R 1 s B 1) kil 3 AS
R , [F] IR 5 45 L HER L 24 J] )5 L8 5% R
XFAS R BRI 8 A AL ) B AR il (SOD) 1y 3 4, T8 —
mE(MDA) (C 238 FI (CRP) B I3 g SR FE I 1 o
(TNF-) B 7K -, WA 43 3 B9 il /s A B B R i A,
(sPLA2-IIA) mRNA FRiLM52H ,

1 ##

1.1 {Y#% Thermal Cycler HBPXE 02220 PCR 1%
(Thermo 2\ &) , Universal32R % & = 2.0 L (72 H
Hettich Zentrifugen /A 7 ) , MK-20 %!+ 2 fH {5 #8 (BT

ML ZS A FR A R ), EC105 B A ¥k 4X (36 [ TEC
AW 722 BUERAN-RT UGS Ot B ( B R
FALASAIRA A o
L2 2595300 2% HPR (B bk R o Be B o 5
Kb P it 2B 98% ), AR AT A ()AL E % 24
WA BRZ AL A5 120301) , A= 3R D, 3 W (L6
FIUR 25T 45 070603 ) , C Sz b A I E 1R &
(#ik %5 20120323 ), TNF-o il @& 38 77 & (it 5
201205) ,S0D i # & (#it 2 20120211) , MDA i %
& (520120207 ) , 34 iy m o A A ) T ARE T 52 BT
Fefits & RNA 2 BUsK5) & (Promega 24 ] ) ; RT-PC R
PR & DNA bRl [ A TR (K% ) A B2 A
(TaKa-Ra) ] ; PCR 5149 ( L 585 A= 4 TR A R
Al ARG 2 O 43 AR 2 R F R
1.3 Eh¥  Wistar KR, HEPE, SPF 44, fA # 130 ~
150 g, i) P ERL R =L s s W b S it o shir
AJIE 5 SCXK (k) 2009-2002, 5 JE 1 k. % 3,
10% ; IH[E B 5% 5 BN, 5% s RN ,0. 5% ;75 3
T S W WE ,0. 2% 5 FERIE B, 79. 3%

- 127 -



5520 55 11 b SR A R Vol.20,No. 11
2014 46 Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2014
2 FiE N o FA BEEE SN TR ZBE 1Y 2. 0% 35t AR b
2.1 ZhYBERVEE ST M52 R SCHR[5-6 ] ik, X B LUK A Mo D BE RS A 4 B &R e 4 o X

KREL72 HLBEPLI N 6 41, A4 12 H, B IE 5 % i
H Bl koS R B A A A 2P (SE AR AR TT LS mg -
kg ™) X R ZE R AL . R L R AL (15,30, 60
mgekg ") o TR LI LUE R DR, LA A5 AL
T ARTRL . B IR X B LA AR, A 4 2 4 65 x
10° U-kg ™1 ycbk ip 44 3 D, JF 4500 LA g Bk
TE N B2 AR B 20 4 K ig SF AR B AR IR OK , v %%
4K ig A2y 1, A 5K, 586 i,
2.2 REALH A SAGI ORIRER S ATAS L 12 h, Rk
251 h R A R ip K& A RE WRINSh ), I 32
BlkCR ML, 538 ML 120 & B s 7 2 € SOD,
MDA, CRP, TNF-a fH ;53 #§ £ 3 Ik 5 , &8 7r f HE 3¢
0, 4> B AR A I sPLA2-TT A mRNA 3k

2.3 & sPLA2-11 A mRNA  F Trizol 425t & 30 Ik
5 RNA K5 FEE A0 20 06 0 B 1 7 e 4 2 O
W A R cDNAL DL B-ILsh A NS, ity
e iR SR R G B BE U . P8 sPLA2-TT A
i 5'-CATGAAGGTCCTCCTGTTGCT-3", F iif 5'-
GTGTTAGAGGATGTCTGGATG-3', H. ¥ r= ¥y K &
4 386 bp, W & B-actin: I Jif 5'-TGAAGTGTG
ACGTGGACATC-3", F #i# 5'-TAGAAGCATTTGCGG
TGGAC-3' . 14 r= 4 K J&F 288 bp, sPLA2-T A
BCRE 5 A 294 C FUZZEHE 4 min J5, 94 C 22
1 min,57 CiB & 1 min,71 °C ZEAfi 1 min, FLPEFT 25
A, e J5 1 72 CHEAf 5 min, 4 C B EZE R

D

E

sPLA2- T A A7 W0 EE 4

2.4 gritegabs RA SPSS 11.0 RG A4 A )
QbR TSR x o+ s ROR, ALIE BRI O 22 4
B, P <0.05 JERAGI2HE X,

3 £R

3.1 XPAS KR FEIMKZ WML EWZmN 25 H
Xof B K BR324 R 2 K Y A, Y
JEE 2% THT O W, PN R 200 i 5 A o 6, PN L T A B v R
NAHEIEF FE A ETT R A, AS SERI4
KB T B Dk R 2 R 18 R, PN R P R ] D
BTG Jis T 2 4 R A I A B B e A
BE e Py nT UL R 41 e 22 R HES P Bz 4 i
REORTESE, b T3 UG 2B o 28 B AR 0] i 4 K
BRI A8 PN R RS |, 57 RE 14 JRE oy ST i LG A P B
T JE AR RO AR Y RS AS BRI AL A DR, SR
% v 791 2 S A 7T 2 R BRI A Y R T AL R
PN R KRS o 2 R R v L o AR o 2 K BRI A P ROk
T A3 LA PR B BB |, v BT i L2 4R B R A=
W1,

3.2 X} AS KEUME CRP, TNF-o /K F 520 Hl
X HEAH Lo B AL K B, CRP, TNF- 7KF 2 8 T
IEHA(P<0.01,P<0.05), FAAIA LK, T
iz 60 mg-kg ™' 74 2 AT W FEAK A0 CRP, TNF-a
K- (P<0.05), WLk,

F

A IE# X IRAL B, BURALC AT S mgekg 415D, FE KR 60 mg-kg ! 415
E. 2587 30 mg-kg ' 41;F. R 15 mg-kg ™ 41( [ 3 )
B 1 FEEHX AS AREDHKSHERTHOBM(HE §f, x400)
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F1 HFEEI AS KRMiE CRP,TNF-a /K EHHM (x+5,n=10)

fillhes CRP TNF-a
2090
/mg-kg ! /mg-17! /ng-L~!
EH - 0.76 0. 26° 28.10 £10. 03"
TR - 10. 82 +4.33 49.88 +22.91
T T 5 7.49 £2. 46" 29.11 £13.76'
FEHR 60 8. 17 =1.74 28.18 +15.95!
30 9.96 +1.38 38.40 +£16.29
15 10.06 +1. 88 40.30 £17.91

SRR R P <0.05,Y P<0.01(F2 ),

3.3 % AS K EUMLTE MDA, SOD 7K 3 () 5% i 0 Xt
HEZH F A, 780 21 K B MDA 7K - B 2 35 F 1F % 41 .
SOD G PE W F L FIEHW 4L (P <0.05) , AR
FLAR, ZE HER 60 mg- kg™ ) f 21 0] W 3 R I il i
MDA 7K -, W 3 42 & SOD {f ¥ (P <0.05), MW

%%20

*2 FEHI AS KEMiE MDA,SOD K ER M (x +s,n=10)

s Biilheie MDA SOD
/mg-kg /mol - L~ /U-mL ™!
EH - 16.91 £4.10"  191.33 +35. 10"
i %) - 21.55 £4. 45 145. 81 +50. 61
FELAlT 5 17.87 +2.88")  193.89 +52.72"
R 60 18.70 £1.95"  199.87 £50.29"
30 19. 14 £2.59 122.73 £63.93
15 19.45 +4. 89 140.19 £57.18

3.4 X} AS KE EHPKS sPLA,-TT A mRNA ik
oW ] v IR ARDRHIN ip 4R R DA I AS K
Bl sPLA,- 1T A mRNA 335 1 3% b, 5% A 1L
ZRAREME(P <0.01), FHEREET H
sPLA,-TT A mRNA (3K, SEAVA A 1L 22 7 A W
HM(P<0.01), WK 2~3,
4 itig

AS 20 I AR G el DL I e L L fE
N AR DL o AS 2 Bl K P B 4 B TR TR,
P RSE KL AR 27 2 A, 3 B BE T A — s 3R B, AT
Bl AR E AR IF R — R A Ak L VN AR,
R R A O IR AR T S ke ke AT
sPLA2- 1 A J&—2& )02 43 Al (4 g, 77 7% T Wi 2L 30 )
(AL 20 20 LRG3 W L AR AS 9 AR 1Y 25 A B B R
AT AR I sPLA2- 1T A, 76 AS KBl 45 ~F- 1 L L0 L
MRS R kTR T RE K R 4T
JHL R B 2 1 b 8 H I Bl o7 B TR B (-Sn2)
T 7 A= Ui 25 B 77 TR RIS Il O B g o 3k S8 g 28 A T

400 bp

M 1 2 3 4 5 6

A. sPLA2-T A mRNA 381k ;B. 8-l 31 & 1 mRNA iy £k
M. Mark; 1. FBEZH ;2. BEBI4L;3. ¥R fbT 5 mg-kg ™ 4l;
4. B 15 mg-kg T 455, FEEER 30 mg-kg 4
6. ZEEfR 60 mg-kg 4l
2 HFEEBI AS KR EFHAKS sPLA2-T A mRNA RiXH M

sPLA2-T1A/3 - actin

ZER7 |

LRI LY P <0.01
3 FEEI AS KR EFNEkS sPLA2-T A mRNA
X RIEPEM (v +s,n=10)

235 A AR AR 1 B100 5 B2 4k 114 1fi A8 BE 1) ) e R0
JoT, itk & 22 T 9 RE I A2 Ak, DA TTT S 30 AS BRI B
i o sPLA2-T1 A fE:d i Jin o 2% 15 2 (1 B100 5 & 14
WA FBREAER, A& sPLA2-T A 4b¥g
(16 36 1 5 T Btk — 25 S0 Ak 18 M R A& 1, sPLA2-
11 A & RT LR AR 55 %% B2 i 2 1 b 0 % 460 % g 10 0%
P % B AR R 25 T AR IR R i AR P A
LA BE I, TR 25 AS B9 % 25 76 1 48 BE 1Y
12 M5 2 N E R, CRP L TNF-a 25 A% £ 48 0 Al
THREEMMEMN ., CRP @i MIEHMERS B H
b 5 A PR 1) 2% 38 FURE IS B HE RN ) B2 L5 5 AS
(W K i TGS 0 1 Al ST S B R . TNF-o 1]
PLIF 5 BB 28 RO A S5, (24 VDL 2o & A= A
FEAIR HDL K7 R ifs 5 198 5 22 KT, 42 off 1l #4278 %,
FE A A0 B A A, LA R HE AR R AE A, AT i 3
£ 129 -



5520 B4 11 4]
2014 4E 6 A

Hh [ 52 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 11
Jun. ,2014

T AS IR A & T AL R AS g — A
T E BRI R, A AL % B S 2 11 (ox-LDL)
5 OAS B REA KN S AL R O B 3 Ik
sk R AL, AR %% B2 I8 25 11 (LDL) 7 3 bk oA JB5E 1 370 AR
& AS RN FE . YEARGE MPLA R G KM,
FALTREE B AR Y i3 B, LDL B o 48 Ak Y
LDL(ox-LDL) , J 38 PN Kz 4 Bl 3 i 22 1% I, 155
BP0 L R B R B8 AR A B Ik N BB P Ak I I
JieL, sk AS 1 %

AU R R, FERLR W] B AR AS KR
M TNF-a, CRP 7K, il 58 5E 2 i, X AS i 3
BivefE M o 78 FEfR v] 1B 35 AL AS R I 7 MDA
KA H = SOD (& T, 7R B AT s ALK P Ak
Tiag, ol $2 S HLAR T L H B R BRBE T, v R AR
I H 3 X 2l JhkORE (% B 3 4, {8 P R A i R 4 o
PEo FF R AT W E MR AS KRR E 3 kS
sPLA2-11 A mRNA #3835, 4& 75 & 7] 68 5% m i o2 A%
W OC B Y 23k, 2 I B AR . bR 2 S 4
R, ZERR P AS MR 2l i 230 2 B K
SN S S = R N B e v IS S R 7 i 2 1
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