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ABSTRACT Objective To observe the mechanism and different effects of five blood-activating and stasis-
resolving prescriptions on endothelial cell function in rabbit with blood stasis syndrome. Methods Seventy New
Zealand rabbits were selected and 6 in which as control group, the remaining 64 were given hunger+hyperlipidemia+
adrenaline method to establish blood stasis syndrome. The successfully established model rabbits were divided into
model group (n=9), Xuefu group (n=10), Taohong group (n=10), Danshen group (n=9 ), Huoluo group (n=10)
and Shixiao group (n=9) according to a random number table . The pathological changes of aorta was observed by
light microscope, the morphology of aortic endothelial cells was observed by electron microscope, the apoptosis
of aortic endothelial cells was detected by CD31 and TUNEL double staining, and the levels of nitric oxide ( NO ),
endothelin-1 (ET-1), vascular cell adhesion molecule-1 (VCAM-1), von Willebrend factor ( VWF ), reactive oxygen
species (ROS ), interleukin-1 (IL-1)and TNF-« were analyzed by ELISA, the expressions of ERK5, MEK5, NRF2
and KLF2 genes were detected by RT-PCR. Results Compared with the model group, the aorta and the structure
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of vascular endothelial cells in five blood-activating and stasis-resolving prescriptions groups were all improved, and
the numbers of apoptosis of endothelial cells were significantly reduced ( P<0.01) . Except for the Huoluo group, the
levels of NO in the other four groups were higher and the levels of ET-1 were lower than that in the model group( £<0.05 ).
The five blood-activating and stasis-resolving prescriptions could reduce the levels of vWF ,VCAM-1 and ROS( P<0.05 ).
The levels of IL-1 and TNF-« in Shixiao group and Xuefu group decreased at the same time, the levels of IL-1 in
Danshen group and Taohong group decreased, and TNF-« in Huoluo group decreased ( P<0.05) . All the five
prescriptions could effectively reduce the expression levels of ERK5, MEK5, NRF2 and KLF2 genes (P<0.01),
but the curative effects of the five prescriptions on gene expression levels were different ( P<0.05) . Conclusion The
five blood-activating and stasis-resolving prescriptions could all regulate the MEK/ERK signaling pathway and improve
the function of vascular endothelial cells in rabbits with blood stasis syndrome. However, the five prescriptions have
different curative effects and different targets on the protection of vascular endothelial cells.
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915 g (H#f). 32159 (1A ), EWHAF15g
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R 2GR — MR B B A B R KIR i
30 min JFRIE 2 K, SKECEBEIT 2 h, SE200CH
1 h, FPIRACE ISR A 5 W4E . 21K 0.5 g/mL;
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5 KRG BRI S A
AL 9 H, g4l 10 H, skadli10 2, Fh&4
9H, TELAA0 N, KREH I H, 4K I mE
B A AR S SR R AT, A S T RS
RN W R 4H A <2 3.55 g/ (kg - d) s
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B 5 17 2¢ )6 2 & PCR, MRKIKIMA 2 pL cDNA,
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Hr, 95 CTHiZEME 10 min, 95C7AEYE 15's, 60CIE k
30's, 72 CHEM 30 s, 41 40 1E3F, [ Sh3kBUzRINLE,
JHER P LSRG AT . B R E R A o 22 (i
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EIbZ B YR (5-3") FrBOREE (bp)
MEKS F: CCGACTCACTTCCAAGCAAT 137
R: TTTGTAGACTGTGCCTCCGTT
ERKS5 F: CCAATGCCAAACGGACCCTC 150
R: GGTCGCTCTCCATCAGGTCT
NRF2 F: ACGTGAAGAAATCATGGAACTCA 95
R: CATCACCGTGGCTTAGAATCACA
KLF2 F: TGCCAGAACCCAAAATCATCG M
R: TATGAGGTCCTGCTTTGTCCTT
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415 n P B2 4N K
EH 6 0.33 +0.31
i 6 19.67 + 7.23*
iU 6 3.00+1.00*
& 6 3.00+1.00°
4 6 7.67+4.04%
R 6 6.33+4.04°
Beer 6 5.67 +0.58"

e SIEWALR, *P<0.01; SRR s, 2 P<0.01
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(P<0.01), FiE &AL dlml thi, 2% gt
X (P>0.05),

5 £ F G B AR 4 A0 5¢ BT KO g
(£3) HIE®WAE, BIRHR RIS ET1.
VWF. VCAM-1. ROS J} &, NO F% ik (P<0.01),
BRIGESALIAN, HAY 4 2541 NO KRR T,
ET-1 KV YRR AL (P<0.05), Hirr i )iy 4 &
fE, H5IEH A NO 5 A% X (P<0.05);
FE I AR 5 24 0] B IR VWE . VCAM-1, ROS
K- (P<0.05), A HLE, ZRIEG TR X
(P>0.05), SIERALILE, A IL-1 2 TNF-o FF
w (P<0.01), SR HHE, R4, MRl IL-1.
TNF-a ACFRIBFREAR, PS40, Bhardl IL-1 KV R
%, TH454] TNF-« KFER#EE (P<0.05 ).

6 % 4l K % ERK5, MEK5, NRF2, KLF2
mRNA Eik 5 (£4) HIEWAHK, HRAH
ERK5. MEK5, NRF2., KLF2 %t 4 2 ik /K % Tt &
(P<0.01), SHRIAIHE, 0 p i ALy 4 m] FAIK
ERK5. MEK5. NRF2, KLF2 7k % (P<0.01), %
TR Z m) AR, FERER ERKS, MEKS 7K-F-f#
FEEE b, HEFPARUK R mFe . Bherdl . W%l K
S FFBU, ERENRF2, KLF2 KFRFEE |,
HERFAR U A - MURFE . BRLT 4, 44, REH . T
%41 (P<0.05),

it

LS UE R I R H WL TIE , IS — B b B
e RUPSE R AT 1 SIS ez AR
U P AR 50 ] AR o LA B i PR
FEAR . IEGRBRPERR . PR SO A SRR A
DRRAEER T BRI MBS UE AT R A L B L
7 S R B 22 W RE 5 BRI AG 2 4 f Y O
ARV BEIL. LR SRR R A TE 2 W T
Btz — ", (AR | ARG . I S AR

R 3 SHER RN B A TR (X+s)

45 n NO ( pmollL) ET-1 (ng/L) VWF (U/L)  VCAM-1( pg/L) IL-1 (pg/mL)  TNF-a (pg/mL) ROS (ng/mL)
IF# 6 43.51+19.80 90.25+13.78  317.09+30.64 122.04+14.34 132.70+13.90 585.05 + 55.45 13.75+0.77

A 6 10.70+1.40%  111.97+7.81" 447.43 +31.20° 199.66+16.09" 191.15+16.42" 818.30+59.43"  18.66 = 0.64"

Miff 6 29.65+19.62"° 74.60x13.62" 352.09+57.77" 136.41+13.00° 157.00+20.18" 631.70+164.56" 15.41+1.97"
F1%& 6 24.35+1247° 68.35+15.67"42.369.42+59.00" 149.64+4829" 163.10+23.47" 714.95+179.52  16.08 =2.68/°
e 6 M07+£1.56* 98.08 + 19.30 379.07 £63.32" 147.85¥13.74° 175.95+6.49 659.85+141.74" 1526 +2,20"
KB 6.720.68+9.52°% 8291x2322° 372.04+50.95" 14548+13.32° 144.57 +20,04% 655.03+91.93°  1509+2.50"
Bk4L "6 27.05+£12.11°  8443+1576" 354.05+74.162. 141.52+24.72" 154.91 +/48.87" 689.21 +93.12 16.01+1.50"

W SIEWAH LR, *P<0.0%; SHOMNA b, “P<0.01; Sifff4lbE:, * P<0.05
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R4 KHF%ERKS, MEK5, NRF2, KLF2 mRNA FAt# (X+s)

4153 n MEKS5 ERK5 NRF2 KLF2

EH 6 0.99 + 1.06 0.91+0.17 1.16+0.16 1.01+0.20

Hi 6 7.05 + 1.00* 5.92 + 1.60 4.76 £0.97 8.43 +1.45"

IF 6 1.19+0.18"° 1.07+0.17* 1.60+0.20° 1.25+0.16%

VAE 6 5.01+0.72°44 453+1.06°44 4031314 6.73£0.90 244

Y 6 2.00 £0.50 244 1.99+0.19444 276+0.75" 3.32+0.86"

R 6 3.22+094° 3.08+1.08° 3.05+0.72"° 4.64+1.05"°

Bhar 6 1.37+0.27" 1.34+011"° 1.58+0.25°° 1.87+0.35°°

T SIERALIES, "P<0.01; SEUBLIIE:, “P<0.01; HAZ4ILE, “P<0.05, **P<0.01; HiG44ltss, °P<0.05, “°P<0.01
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B R AR LAA T, b — 2P At 2 2. AR
SRR M AR U R A b EA Tkt SR DL
W+l + B _LIRERT AT AR A R SRR,
FEp UL 2R, RIRBURIRIN R, 72U
ANBEHES) ML GEATAEERR L, i FIRIRRHAE, PAeAs
A B B S A BRI A, AL + A JEE B AR I
UL o 171y 51 6 B 4% AT 7 44 v A5 ek
% AS ZEAR IR ALREE , (IR R 22 5 ™ %,
i gl LB IE 0/ ETW. &2 W TN B RIK (SR R
OISy, AU KR REALE L, s T el 7

T M UE A LRI LR

FSS T2 Y K 20 R 453 3 J2 1l 58 UE & A= i)
EAHLH Z — ", FSS N i 410 i 3 fig 5 MEK/
ERK it %, TERGLMMMEYIN HF, #m
N 40 i MEKS #f # 1%, ERKS £ # iz 1k, M
71 KLF2 F Nrf2 () Bk, b B — 401k & B
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