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Effect of Bushen Kangshuai Tablet on Protein Nitrative Modification
in Atherosclerotic Rabbits
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ZHOU Ya-nan, LI Nan-nan, ZHANG Jun-ping"
( First Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China)

[ Abstract | Objective: This study was to determine the effect of the Bushen Kangshuai tablet on nitric
xidesynthase ( NOS) /nitric oxide ( NO ) -cyclooxygenase-2 ( COX-2) pathway and its associated protein
nitrative modification influence in atherosclerotic rabbits. Method: Fifty-six rabbits were randomly divided into
normal group, model group, Bushen Kangshuai tablet therapeutic group (1 g +kg™'-d™') and simvastatin
therapeutic group (5 mg-+kg™'+d™"). The blood sample of all animals were collected before administration, after
supplementing with the 8 weeks, 12 weeks and 16 weeks, the animals were sacrificed under aseptic conditions.
Aortic iNOS mRNA, p38-mitogen activated protein kinase (p38 MAPK) mRNA expression was measured by Q-
PCR method, the serum COX-2 activity and NO, 3-nitrotyrosine (3-NT) levels were measured by ELISA, and
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eNOS protein level was detected by western blot analysis. Result: iNOS expression and protein tyrosine nitration
could be detected in different periods of atherosclerosis, model group showed intimal thickening, thin fibrous cap,
a large lipid plaque deposition. Significant ieduction of serum 3-NT levels was found when atherosclerosis occured ,
but Bushen Kangshuai tablets could decreased the expression of serum 3-NT levels, NO levels were significantly
increased, while COX-2 activity did not change significantly. Bushen Kangshuai tablets significantly reduced the
rabbit p38 MAPK levels. The model group showed a significant increase in iNOS and p38 MAPK gene expression.
The simvastatin had a similar inhibitory effect of nitration. Conclusion; Bushen Kangshuai tablets in

atherosclerotic lesions plays an important role in anti-nitration, the protective mechanism may regulate p38 MAPK

mRNA |, iNOS mRNA gene expression and iNOS/NO-COX-2 pathway related enzymes possibly through anti-nitration

reaction to stabilize of the atherosclerotic plaques.
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2 EHFEITEENO,3-NT,COX2 KFELLE (x+s)

fisf [a] 21 51 Fldt/g kg ted ! n 3-NT/U-L"' NO/mg-L ™" COX-2/U-L"!
0 EH# - 8 76.36 +7.31% 73.63 +22.51" 62.64 +3.08"
78 - 8 95.92 +12.77 52.46 +17.03 79.32 +2.53
E 1 12 102.44 £14.24 65.11 £14.53 72.65 +5.73
F1k 0.005 9 99.88 +19.18 77.64 +21.72% 68.73 +1.55
8 JH EH - 8 80.63 +10.41% 98.99 +13.58% 45.09 £3.27"
A - 8 116.28 +18.68 55.05 £12.17 65.20 £5.94
W 1 12 87.50 £10.65% 66.74 £16.48 69.80 +3.94
F 1k 0.005 9 99.14 £10.59" 61.88 +12.12 64.76 £5.32
12 J#] IEH - 8 88.89 +15.87" 87.59 +28.33% 61.23 +3.58
70 - 8 109.19 £13.77 40.65 +20.05 65.96 +3.61
W 1 12 89.14 +15.18" 69.50 +14.94% 73.80 +5.89
F AL 0.005 9 96.40 +18.62 67.79 +23.77% 77.34 £14.05
16 J# E# - 8 78.74 £10.33% 82.62 +18.28% 68.03 +5.62
78 - 8 133.35 £13.26 54.60 +9.17 68.90 +3.42
W 1 12 77.34 £9.24% 61.96 +22.16 70.26 +4.39
¥k 0.005 9 84.44 +12.82% 69.88 +20.56 67.69 £2.42
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%3 HBHRFELIEAINOS mRNA,p38 MAPK mRNA BIEM (x )

EERaN 21 51 ﬁﬂg’;/g'kg" od-! n Ct( HbpREH) Ct(GAPDH) Ct(Ctyg = Cloappn ) Normalized2 ~24¢

iNOS Ew - 8 30.22 +0.93 25.43 +1.26 4.79 £0.45 1.06 +0.21"
i - 8 29.74 +1.31 24.37 +3.32 5.25+1.16 3.29 +1.02
N 1 12 29.26 £1.15 22.76 +4.04 6.49 £1.27 1.15 £0. 41"
Ak 0. 005 9 30.01 0. 83 24.59 +2.25 6.06 +£0.97 1.32 +0.56"

p38 MAPK EH - 8 31.59 +1.25 21.40 +1.19 9.47 +£0.25 1.03 £0.23"
A Y - 8 30.26 = 1. 15 21.79 £2.44 8.14 £0.51 2.64 0. 69
= 1 12 30.72 +1.30 22.63 +3.97 8.27 +£0.71 1.43 +0. 15
AR 0. 005 9 30.98 +1.96 22.46 +3.64 8.52 +£0.93 1.31 +£0.24"
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AN [ i DX B2 2 i Jor 240 o S e 1 Sk Y 2 i
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(1. REFPEHXRFE_MBER,XZ 300150; 2. XEZFEH XS, L% 300193)

[FE] BB SR PEE % 5 o 2 b5 58 K BT 41 20 22T ¥ It S 33005 37 (et-PA) Y3 #2 J5 R[] Jini 2 200 v B2 % e Joi 4
AH OGRS M 2R K BB 2R 1 4 (AQP-4) JZ IfiL i i S1008 2R (1A I R2 M . 77 3% o 240 FUEERE SD R BENL S 4 6 4R F A
41 BERIAL rt-PA 21 ALHEE 45 BEA r-PA 41 CR 2R b R R AL AR 3.6,7.2,14.4 g-kg ') LRI H B T EE
e R BT HH 3l ki ZEBE R (MCAO) | rt-PA A1 54088 45 5 A rt-PA AT AR A S 3 h — Wk F LU 5.67 mg-kg™' 1t-PA
BARRIRIT BB A T T A Rl 4 M AE BRI 6 h AL THEBURTIE A T2 1 K24 h A T 8T 5 &
SEFERT 2 h #4525 1R, L2 W72 h L TR G TR 45 24, M H 45 2 2 I R 8 3 d, 3k 6 W7 d A T B T )5 I 4
P N H AT 2 ST d 14 k. 5T 4 AR R Western blot 15 W82 7R [ i AH K BRLBE % K 1 T AQP-4 25 [ 1)
Feik  ELISA B4 1l 75 H S1008 25 A & it . 45 3R 4 5040 40 K [ Jini 40 21 AQP-4 A XF == & {8 K il 3% S1008 & i H 6 h g &
Wi, 24 b S5 B B WTRRAR LT d BRI 6 h KT s [R] — B AH SR TR A, 45 S8 4 AQP-4 e S1008 1 ¥ 3 FH i
VLR AL ) . SRR L, 25 S Al AQP-4 A T 24 h 3 72 h 50 7 d B 43 ) i B4 3% T % (P < 0. 05) i 95 &5 51
HLWHBERI S B EERE R 25 d 5 R A RE I 88> AQP-4 1Rk ;rt-PA 4 P24k b L& R4 S1008 Bk H
A G 25 S (H I E RNRER AL, H AP 25 R I W . 838 O RIGIT )5 , 000 BF 45 4 R D) AE Bt % T 24 h it
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