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Effect of Evodia on Lipid Metabolism in Hyperlipidemia Mice

YANG Yi-ying® , LIU Ming, HU Jing-ye, ZHANG Man, LUO Ying-ting, YANG Hui-yun, ZHAO Xiao-qin
( Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China)

[ Abstract ] Objective: To study the effect of evodia on lipid metabolism and low-density lipoprotein-
receptor (LDL-R) mRNA expression in hyperlipidemia mice. Method: Kunming mice (n =80) were randomly
divided into normal control group (n =20) and model group (n =60). Serum lipids of the model group were
measured after 3 weeks. After successful modeling, the mice can be randomly divided into 5 groups ( with 10 in
each group) : model group (equivalent normal saline) , positive control group ( simvastatin, 5 mg - kg '+d "),
drug group (evodia of 5.25, 10.5, 21 mg-kg “d~'). The mice were given drugs for 3 weeks. Htoxylin-eosin
(HE) staining was used to observe the liver cell structure and the change of aortic arch atherosclerosis in the mice.
The enzyme linked immunosorbent assay kit was used to test the contents of total cholesterol (TC), triglyceride
(TG) , high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein cholesterol ( LDL-C) and total serum
adiponectin ( ADPN) in serum of the mice. The expression of LDL-R mRNA in liver of each group was detected by
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reverse transcription-polymerase chain reaction (RT-PCR). Result; Liver HE staining showed hepatocyte swelling
with steatosis in the model group, and alleviated liver steatosis in high-dose, medium-dose evodia and simvastatin
groups. HE staining showed damages on the aortict arch wall in the model group, with obvious intima thickening
and inflammatory cell infiltration. The intima was thickened obviously in the low-dose group, and the structure of
aortic vessel wall was clear in the high-dose group. Compared with the normal group, TC, TG and HDL-C levels in
serum of the model group were increased, while HDL-C level was decreased (P <0.01). Serum TC and TG levels
of mice in the medium and high-dose groups decreased, whereas LDL-C and HDLI-C levels increased in low,
medium and high-dose groups (P <0.05, P <0.01). Compared with the normal group, the adiponectin level in
the model group was decreased, while the serum adiponectin levels in medium and high-dose groups were
significantly increased (P <0.01). The LDL-R mRNA expression in the liver of mice in the model group was
significantly reduced compared with the normal group (P <0.01). The LDL-R mRNA expression in medium and
high-dose evodia groups was significantly increased compared with the model group (P <0.01). Conclusion:
Evodia can improve the tendency of hepatic lesions and aortic atherosclerosis in hyperlipidemia mice, which may be

related to the regulation of adiponectin level, the reduction of lipid content in mice and the up-regulation of LDL-R

mRNA expression in mice liver.
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ZH(5 mg-kg ™) HEGHIE ALY TR (LI60 kgh ifE
R TT ) B B R A TR BT iR KR 15 £,
S5 HIR 245 W He 50 = HUC R BUIR B A 3 Al
RAEGIEAL P = AL, RS 2015 AR E 2
MY MUE R RR R 5 g S 4 B R IR
B R 10% o B 5 A 3 T AR SO IE He,
PR MR AR A = K- W (/0 B B8 1A R OF
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M RNA B 50 RE . D28 RNA B 5 ok, 3% %
Ay v/ Mgy o BE 1.8 ~ 2.2 FEAT 1 55 5%

2.7 iR ok G W E 2R N (RT-PCR) A& /) B
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AR F G0 6 HHE AT A IEORD & A o b O
Image J 43 #1 RT-PCR 4%

%1 PCR3|#RFFI
Table 1 Primer sequence of PCR

519 J¥51(5'3") K E/bp

LDL-R i TGCCGTCCTTCTGCCTG 170
Fii# ACCGCTGCTGGCTTCCT

GADPH i GGTTGTCTCCTGCGACTTCA 183

T TGGTCCAGGGTTTCTTACTCC

2.8 GuiteEgrik  fdHH SPSS 17.0 &oit 3k 4 it
ARG M, B8 R« £s Fon, 4 1A) 3R A
PEHEFESN, U P<0.05 W ERA %52
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AIEH 4B BERIA  C. - AL VT 20 5 D S AR BERRARR] a4 5 £ SR AR B0 R e 45 B SR R B e 0 ek 2 (1 2 ~ 3 )

1 RFXEFNBEMLENRFARKFEFZHFM(HE, x400)

Fig.1 Effect of evocorine on liver histopathology of hyperlipidemia mice( HE, x 400 )

3.2 bR MLAE /N BLEE BBk SO B B IR
W 2H /0N Bl K LA RE 235 K Y AT, 9 B 40 i R AL
200 ML HE B RN, S O 5 A5 TR /N B Bl Bk S A BEA
Wit AW B0 N R TS B G R AN i TR T O AT ok R

2 REEWEMERENENMNREH/KSHKEZEZM(HE, x400)

DE DRl A 5 SRR A PO, S Ay T 4L 32 3 5 A BE Y
BeAT #0403 , R 2 ol AR ) e 4 3 bk 5 A RE N B A
B0, ISR B G, SRR BaR P L R A L/ R
fy [k LA BE 45 K B O, G N BT . LIAT 2

Fig.2 Effect of evocorine on aortic arch pathology in hyperlipidemia mice( HE, x400)

3.3 X BRI /N BUMAR R 5 IE R AL,
R 2 /N B TC, TG, LDL-C /K ¥ J+ & , HDL-C 7K
TR (P <0.01) o SBIARYZE LAL, F (RfliT
/NS P TG, LDL-C 4 K F [ A% , HDL-C £ 7K

%2 REUWMSEODENRDEHSIE(ZLs,0=10)

FRFT (P <0.01) o RAHHAL P | il i 4l
[ TG, TC K FEAR, % 4 B A% | g 9] o 2H /Y
HDL-C 7K Tk i, 5% 28 B A% | Hp i 77 it 2 LDL-C
HKFFER(P <0.05,P <0.01) . W3k 2,

Table 2 Effect of evodia on serum lipids in hyperlipidemia mice(x +s,n =10) mmol -1 7!
415 Fl 4k /g kg ™! TG TC HDL-C LDL-C

E%# - 3.90 £1.42 21.32 6. 64 2.69 £0.05 3.08 +1.12
LAY - 8.78 £3.06% 27.35 £ 4. 88% 1.76 £0.03% 6.50 +1.32%
FEARARTT 5x10 73 6.78 +2.43% 23.30 £6.75 2.00 £0.23% 3.54 0. 11%
5L A, 5.25 x10 73 6.05 +3.70 29.50 +6.00 1.88 0. 16> 3.30 £1.48%
10.5 x10 73 5.73 1. 61% 24.97 7. 88" 2.06 +0. 15% 2.91 +1.39%
21 x107° 5.85 +1.40% 21.45 6. 82% 2.63 0. 16" 3.06 0. 44"

WS IEFA R P <0.05,2 P <0.01; 58584 45> P <0.05,YP<0.01(£3,4[[),

3.4 XFwE iR MAE N B P BIR R R B S
TEH 2 P B, S Y A BRI R R SRR AR (P <

0.01) ; ALY A FUAR, == A 7T 28 /0N BB I 355 I 1R
R RUIBTHE (P <0.01) s REFEHLF (75 4
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AR IR 2K F 2 T (P <0.01) o WL 3.

*3 REERMNBRELEMINERRBERENZE(x+5,n=10)
Table 3  Effect of evocorine on total adiponectin in serum of

hyperlipidemia mice(x +s,n =10)

241 51 /g kg ™! g6 % /ng- 17"
IEH - 1 683.21 +421. 46
L7 - 1319.72 +387.07%
FEARARTT 5x10°3 1998.69 +175. 62*
TR B, 5.25x10°? 1 508.21 +178.58%

10.5 x10 73 1811.78 =122, 82%
21 x1073 1 909. 40 +187. 38%

3.5 X AR I AE /N BRUFIE LDL-R mRNA 33k /K
I 5IEHE A B AR ZH LDL-R mRNA ik
KA AR (P <0.01) 3 SRR AL L8, 7 Al 7T
Z0 LDL-R mRNA F£iL B FEH =5 (P <0.01), R
BRCARG ) 2t 4 R IR K P T i 3 25 7, SRR B D L
AL NE 4] 21 b LDL-R mRNA 335 L W 35 3 &
(P<0.01) UL 3,3 4,

LDL-R 170 bp

GAPDH 183 bp

A B C D E F

B 3 /i LDL-R mRNA 3% ik
Fig. 3 Electrophoresis of LDL-R mRNA expression level in

each mice

F4 REVFEWENFEME/NR LDL-R mRNA RIZFFHM(x +5,
n=3)
Table 4 Effect of evocorine on expression level of LDL-R mRNA in

hyperlipidemia mice by evodia(x +s5,n =3)

20 51 Fl 4/ g kg ™! LDL-R/GADPH
EH - 0.643 +0. 285
L7 - 0.281 0. 004>
FEARALTT 5%x10 73 0.319 0. 089
5 5 BB 5.25x10 3 0.336 0. 053
10.5 x10 73 0.587 £0.047%
21 x1073 0. 603 +0. 074"
4 itig
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A R P A R R B, UL L RE M ) VSMCs g
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WILIZ 245 W) 153 7 2 i i o AT 20 Jok ok A O T B A
F B AL, 56 F B B¢ 2 K F A il fig (TG, LDL,
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SIERH R, BRI 20 LDL-R %35 B % K,
S PR 40 LDL-R 323k [bA 7 41 B I
r A I S 2 BT R L 8 BT E b LDL-R 9 3Gk, fil
LDL-C 5 LDL-R Z5& Z&3m, B AL T 13 th LDL-C
() . LDL-C 2 Ifi 2% I8 [ B ) 38 i ) 384, 2 51
A B K ot A A AL R0 i A A FE 28 I X T, LDL-C
1t Z2 585 | S A0 i P ) AL R S L 0 T 5] A Bl
Jikts BE B Ak o 25 A i3 B I & & 5 i UE LDL-R
mRNA 3 35 (1) 52 5 25 5%, o7 LL& IR Bk &% K OF,
LDL-R ik Fl LDL-C & &t ¥ 5 1 AH O, 33X 9 % 7F 2L
(A VR I 9875 125 B I RE /0 B o g K P B Jo AR 3
SR M

3 A 5 2 B A T A H AT DA RIS a0 g 3 TT
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12 B KB HL A 9 M s N, T T 2 i R 3 Y T A
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JFWERY LDL 3% BRi& 42, & LDL A5 IR [ B4 ek
£, LDL-R % & 1Y) £ /b ge 3 T 16 Bk LDL 1y it
182 5@t LDL-C 5 LDL-R (9454, LDL-C # 7K
i 1, B2k TR A i 9 IR B {43 LDL-C /) &% it
W, 7 30 25 I8 &1 B2 P LAAE FH T HMG CoA 38 5 il , M\
717 0 ) L 0 A 2 R o i 2 v g L L
RE B MLAR A H B . SRR A LDL-R 28, AN X
23ffi LDL-C 5995 Rk 42 , K mi 3 fn LDL-C A= B, 5
LMW LDL-C & E T

25 LTIk, SR 48 g OnT R i i /) B g AR
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