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Dingxin Recipe Attenuates Atherosclerosis by Up-regulating
PTEN Expression in ApoE Knockout Mice
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[ Abstract | Objective: To investigate the effects of Dingxin recipe ( DXR) on phosphatase and tensin
homologue deleted on chromosome 10 ( PTEN) and the possible anti-atherosclerotic mechanism of DXR in ApoE
knockout ( ApoE "~ ) mice. Method: Totally 50 ApoE '~ mice were randomly divided into model group, low-
dose DXR group (9.25 g-kg '-d™'), medium-dose DXR group (18.59 g-kg '-d~'), high-dose DXR group
(37.18 g-kg “d "), and simvastatin group (0.005 g-kg '*d”™'), n =10 in each group. Another 10 C57/BL6J
mice were selected as normal group. After feeding with high-fat diet for 16 weeks, all the mice were sacrificed and

the atherosclerotic lesions in aortas were examined by HE staining. The levels of blood lipid and malondialdehyde
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(MDA) , total superoxide dismutase (T-SOD) , glutathione peroxidase ( GSH-Px) and total antioxidant capacciyt
(T-AOC) were detected. PTEN protein expression in the aorta was identified by Western blot. Result; As
compared with the normal group, the levels of blood lipid and MDA were increased in model group, while the
levels of T-SOD, GSH-Px, T-AOC were reduced, and the protein expression of PTEN was significantly reduced
(P <0.05). As compared with the model group, blood lipid level was significantly reduced, while the levels of T-
SOD, GSH-Px, and T-AOC were increased, and MDA level was reduced in medium and high-dose DXR groups
(P <0.05); in addition, the medium and high-dose groups could up-regulate the expression level of PTEN in
ApoE "' “mice (P <0.05). As compared with the model group, plaque size was significantly reduced in all DXR

groups. (P <0.05). Conclusion: DXR can attenuate atherosclerosis in ApoE ~"~ miceby regulating blood lipids,

suppressingoxidative stress, and up-regulating the protein expression of PTEN.
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Px) , BPUEALRE 1 (T-AOC) K- SC &, DLtk — 20
PR DXR 40 AS 9 ] BE AL .
1 &
1.1 s 8 A HtE ApoE ™"~ /N 50 2, K
18 ~22 g, Wy FAb il R AL sh W A R A F L &
F&IE 5 SCXK ( 5 )2012-0001 ; B 4 %I C57BL/6J /]
10 20 TR B RN R 22 3 ) 52 5 oty B AR IE

© 112 -

atherosclerosis; Dingxin recipe; oxidative stress; phosphatase and tensin homologue

2 SCXK () 2011-0015, & g 4 %} (78.85% Ji
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BEHL I AR (PA) FBE P i A 5 8 R i AR 2 b (PA/
LA) .

2.5 GEil bt SRH SPSS 21,0 Si it #1444 it
M, BRI v s RoR, RAPE Ky 2
one-way ANOVA HEAT )5 22 43 BT, J7 25 55 i >R I LSD
FUATALE £ A, O 2857 R FH Dunnett’s T3
AT ZE L, DL P <0.05 R ZEFHAES
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Table 1 Effect DXR on LA ,PA ,LA/PA in ApoE'/'mice(aE +s,n=10)
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YA BT %, BT B i RR e B S/, HE DXR R
M, 5IE R 4 i, AR /N Bl LA, PA, LA/
PA YR Jh % (P <0.05) ; 5HIALZH L4, DXR 4%
F 20 /VEL PA, LA/PA #48 5 %% (P <0.05) ,LA
WA TR ARSI %2R, WE 1, %1,
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ALIER A B AR ;C R AT 4H;D. DXR 9. 25 g-kg ™' 4 E. DXR
18.59 g-kg "4l ;F. DXR 37.18 g-kg "4 (& 2 [A])

E1 DXR X ApoE ™/ " /NRA BN BRHFEFHE M (HE, x100)
Fig.1 Effect DXR on thoracic aortic pathology in ApoE =/~ mice
(HE, x100)

415 kg kg™ LA/ pm? PA/pm? LA/PA/%
% - 414 404. 82 +24 171.52 0 0
LR - 466 588. 13 +24 722. 67" 172 633. 88 +23 895. 77" 37.79 £4.47"
FARABTT 0. 005 427 526.34 +18 192.39 28 506.28 +1 890.73% 6.69 +0.61%
DXR 9.25 458 665.92 +22 297.91 95 762. 96 +32 236.47% 21.06 £7.29%

18.59 454 139.96 +19 971. 45 76 798. 43 £5 608. 672 16.94 = 1.40%
37.18 441 794. 45 £37 610. 45 28 048.27 £5 471.77% 6.44 +1.39%

T HIEH AL P <0.05; GROBALILEY P<0.05(F2~4 1),

3.2 4f ApoE " T/NRUM AR KR 5 IE 4
i, B /R TC, TG, LDL-C & & W] B F =,
HDL-C Bl REAK (P <0.05) ; 5 AL 40 [ %, DXR
2 TC, TG, LDL-C % &t B S R {I% , HDL-C
SEUE IS (P <0.05) , K& L5 iT% 2%,
W2,

3.3 X ApoE "~ /NEIM I MDA, T-SOD, GSH-Px , T-

AOC /KWy sZm 5 1E % 4 e, BE A 2 /N L T-
SOD, GSH-Px, T-AOC JK-F- B i F ik , MDA B & 7t /&
(P<0.05); DXR @&l &4l a8 27t & T-
SOD, GSH-Px, T-AOC 7K F, B fik. MDA /K (P <
0.05) , HLBE & 259 7 Gy, R i . W3R 3,

3.4 X ApoE /N FE BBk 4141 PTEN & (4 £
KERM 5O A R, IR 4 PTEN & (4 %1k
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%2 DXR 3t ApoE /" /NRMBEK FERI M (x £5,n=10)
Table 2 Effect DXR on serum lipids in ApoE =/~ mice(x +s,n=10) mmol -1, 7!
205 Fld /g kg ! TC TG HDL-C LDL-C
EH - 5.14 +0. 61 0.86 0. 05 1.61 +0.31 3.52 +0.43
TR - 24.54 £2.09" 2.51+0.27" 0.34 +0.98" 18.54 £2.20"
FE AT 0. 005 14.80 = 1. 00% 1.43 £0.13% 111 20. 147 10.77 +1.56%
DXR 9.25 20.83 £2.95 2.16 £0.27 0.49 0. 16 17.42 £1.50
18.59 17.52 =1.37% 1.71 0.25% 0.79 +0. 18% 12.62 £2.22%
37.18 15.78 +1.28% 1. 60 +0.22% 1.18 +0.23% 11.90 = 1.43%
%3 DXR 3t ApoE /" /N I E MDA, T-SOD,GSH-Px, T-AOC K FE &M (x +5,n=10)
Table 3 Effect DXR on level of MDA, T-SOD,GSH-Px,T-AOC in ApoE'/' mice(x +s,n=10)
21 5 /g kg ™! T-SOD/U-mL ™! MDA/ pmo-L ™" GSH-Px/pmo-L ™' T-AOC/U-mL ™"
EH - 112. 60 8. 62 6.27 +0.54 277.68 +19.71 19.74 +1.73
el - 74.27 £11. 67" 10. 61 =1.00" 149.62 = 14. 10" 9.95+1.90"
FEARABTT 0. 005 103.72 £5.95% 8.82 +0.86% 214. 62 +27.98% 16. 17 £2.22%
DXR 9.25 83.86 +9. 17 9.89 +0.77 151. 53 +£20. 04 12.91 £2.05%
18.59 96.39 +10. 47% 7.78 £0. 477 174.21 =17.39% 15.72 +1.26%
37.18 107. 69 +8.52% 7.00 £0.57% 223. 61 +32.89% 17.65 £1.26%

W FEAR (P <0.05) ; SRR AH HO 45, A 7T 20 %
DXR i 5] B 20 W 2 Tt PTEN E 1 (P <0.05),
im DXR A & SRR T 22 50 WL 2,
E

GAPDH

B2 FHMNREZHKAL S PTEN BEEHIRIE
Fig.2 Expression of PTEN protein in each groups

%4 DXR X ApoE /" /INREZPKEAL H PTEN EHRZHHZM
(xxs,n=10)
Table 4 Effect DXR on expression of PTEN protein in ApoE ™/~

mice(x +s,n=10)

21 5 F /g kg ™! PTEN/GAPDH

% - 1.44 0. 11
T Y - 0.34 £0.06"
FEARALTT 0. 005 0.87 0. 53%

DXR 9.25 0.39 0. 86
18.59 0.47 0. 04%
37.18 1.13 +0. 147
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THF 5 P AL 201 /I B i 7K S | BRE e 1 ) 2 T 3 41
BTFE RAER AR S B
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AW AR, RUITE AS K, PTEN J& i %
M5 550 F o BRI K4 FH 2541 PTEN /K22 51 i)
il X FTRE S AS AR b AR rh ALK A7 AE 4 R N I
ARAAHSE ,PTEN 5 AS (1) & J|& v BB AF7E QK .

AALR S S5 LR 24 A B B A, BB
ZEF AS T RN i 8 i 4 ad B O EL S BE B B
SEPET o Ak R — D7 T 4 T IR RE 40 1 g
P43 , o — 75 T A 0 I A RE A S R 1 4 FH O 9
WA REE N KK, B 5 AS R EM L RS,
TE Bl Jokcoks 8 B Ak A8 28 R 9 18 18 A7 T AR I TR
&7, MDA, T-SOD,GSH-Px, T-AOC k /2 B AL {4 48,
PO R ORI 22 MUAE bR . MDA & 55t A [a] 322 )2 Bl 4
I H 0T O IUAR BT 2ok 480 AL S 0 i FR B 5 SOD TR MR
W51 i i ot ik 480 Ak W) T 43 J8 5 - AEAE T M Ak 2L ik
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Az MDA, A5 % 40 MR T 5 GSH-Px R 5 1) i 1k 38 Ji
RUAS B K (GSH) X as 4204k S0 14 348 J5 5 g, ] DA i
04 40 i J5E 45 g R Dy e 57 K 19 4 5 T-A0C )&
N IR N IR ENEN N R AR Qi N O
PTEN H A5 [ & 2 R 0 1R 15 i 735 M, 5 5 R 07 ai
(2 B R W 2 B SR 4k, Rk PTEN 52 0k P i 48 fk
IO ORI . WFSE F B PTEN W] B AR 40 i P9 3
SR, T A i 40 i Y T S fk fE O, PTEN 78 4
R 4 B P9 ST A BR 8E L A 0 A A T 4R Ak B 0
377 Wi %5 T E AR PTEN 2 g 3% 20 22 3% 7T LA
i Bt 480 £ B R DI BB 25 AL , B2 T AL AR X 4R Ak B K b
1A S IR BT A A 2 AP | n 40 P R A A
i, DT 350k R A AR M 38, T B 75 5 3h ik its
FERE LY K A o

TEAHFSE W IE 3 4 C57/BL6J F 8k WLE] AS
WS ERIZE ApoE ~ 7 /N B W (Y 32 B0 ik N 44
JE | PE B 32 S bk RE 41 40k PTEN BY 8 B A%, 177 3% 14 i
TT4H % DXR w75 7] 5 20 PTEN /K - %5 55 4 2 14 B
BT RTE AS KA K RSP ALK PTEN /KF
ZH40 8 o 8 PTEN /K SF 7] 78 — & FL B I
T AS B % B BRI PTEN /K S B AR IEREBE T-
SOD,GSH-Px, T-AOC /K FFEAIk , MDA /K F T, 3%
BHAILAC PTEN 7K - 52 44 P4 480 £k R J3CTR 2 98 775

I P S 82 26 B, DXRRE 384 i e ok ot £ , o 3% .0
JUL Bt i R AR, A R0 A R R T RE B T B O I
PEFEC . DXR FH AR AT RPF S I AL | i
IR BB A B 2 X5 LA O B 4 2 8 G
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24T AR AR AR O I LR R T R 2 TR
AR 5T W DXR 45 24 21 1fi i 7K F- 5 45 50 21 B b %
ik, 32 DXR A B R 1E . A4 /N BRI 3 T-
SOD, GSH-Px, T-AOC %5 1F % B & [ ik, i MDA 7K
-8 & FH 5, DXR A YT S L% T T-SOD, GSH-Px, T-
AOC Ft @, MDA JK °F [ ik, % B DXR A5 ) il
ApoE TN AL I BVE . 5 B4R AR C57/BL6J
INEAREE, BT ApoE ™~ /NS BEBUE AL, 28 K A
M DXR A7 5 32 30 ko 22 el %, DXR & 5] &2 20
G T e % R R U A A W A, B AR DN, HLAE
TR TT 4 . BRI /N R 3 3 ik PTEN /K 4%
T 20 B B BRI, 1T 2830 2 ARt 7T B¢ DXR K [ 5] it
BT R ¥ FH i PTEN /K7, B 45 5 R (i — 4 3iF
52 PTEN 5 AS 77 76 B & i 40 ¢ %, I8 BF 4 8 R
DXR %f ApoE """ /NER AS By il 15 1 5 7t 3 3 Bk

AU PTEN JK-F-AHSG . H i 7 I [a] BR ) A% A 52 3

FAAE— S R ARDESE H T R s B AR sh W K-F R g
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