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Effect of Yiqi Huoxue Recipe on Vascular Endothelial Function in
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[ Abstract | Objective: To explore the changes and benefits of vascular endothelial cell function in rats
with qi deficiency and blood stasis syndrome, and the effect of Yigi Huoxue recipe ( YQHXF) of such changes.
Method: Rats were randomly divided into blank control group, Qi deficiency and blood stasis group, and YQHXF
high and low dose groups (5.54, 2.77 g-kg™'). A small platform of water environment was used to make the rats
stand for a long-term with irregular and incomplete sleep deprivation, 16 h per day for six weeks, so that both

mentality and labor of rats were consumed to establish i deficiency and blood stasis rat models. From the fifth
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week , intragastric administration was given for 2 weeks, until end of the experiment. Then levels of endothelin-1
(ET-1), von willebrand factor (vWF ), vascular cell adhesion molecule-1 ( VCAM-1), intercellular adhesion
molecule (ICAM-1), P-selectin, interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-a) in rat plasma were
detected by enzyme-linked immunosorbent assay ( ELISA) and nitric oxide (NO) was detected by nitrate reductase
assay. Result; Compared with blank control group, rats in Qi deficiency and blood stasis group showed rough and
dark hair, with significantly decreased body weight and pulse amplitude (P <0.01); R, G, B values of the tongue
surface were decreased significantly (P <0.01) ; high and moderate shear values of whole blood viscosity, as well
as plasma viscosity were significantly increased (P <0.01), and the indexes of vascular endothelial function such
as ET-1, vWF, VCAM-1, ICAM-1, P-selectin, 1L-6 and TNF-o were abnormally increased after sleep deprivation
(P<0.05, P<0.01). High and low dose YQHXF significantly increased the pulse amplitude and tongue R, G,
B values (P <0.01), reduced the high, moderate and low shear values of whole blood viscosity, as well as plasma
viscosity (P <0.05, P <0.01); at the same time, the levels of ET-1, IL-6, VCAM-1 and P-selectin in rats were
decreased (P <0.05, P <0.01). Conclusion; Sleep deprivation can induce the formation of Qi deficiency and
blood stasis syndrome in rats, and lead to vascular endothelial dysfunction. YQHXF has the function of protecting
the vascular endothelium. It can improve the Qi deficiency and blood stasis symptoms in rats with Qi deficiency and

blood stasis syndrome by regulating the secretion of vascular endothelial active substances, reducing cell adhesion

and inhibiting inflammation.
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2.3 GIEAHT ORI SPSS 200 G M
A R IATGA T, T A LB x £ s UK,
R UL 2 7 22 43 B AT 2 ) L AL, P < 0. 052k 22
SEAGITFE L,

3 #R]

301 XPRB RS KRB = HAER
UK FICIRAS 5 3% Sh Y I, B A0 A DGR AR 1M
FEZH R BURS Pl 22 B, 11 205 Sl RR AR, B R RLRE g 1%
OB , 57 14 e, R L2 B R
FFRAL(P <0.01) 5 58 M 4Lt , YQHXF & |
IR 2 2H R BURS OIS B 65— I BGE IR BT
HREE(P<0.01), WEI,

F1 YQHXF MSEMPIEKRREREHFM (2 £5,n=10)
Table 1 Effect of YQHXF on body weight of rats with Qi

deficiency and blood stasis syndrome(x +s,n =10) g

billhy

45
/A3 Jarkg !

0 J 3 A 6 Ji

EH - 237.11 £9.33  350.57 £22.29  448.56 +12.49

SRR -

YQHXF  5.54

237.57 £6.18  297.30 =13.11"  355.20 +27.28"

238.38 +8.11 288.42 +7.75%  341.40 +24.60%
343.20 +27.05%

HE S AMLE P <0.01; 55 B # 4 > P <0.01 (%
2,30),

2.27  233.47 £6.48 285.97 +10.33%

3.2 MR BUKHIE R B2 5l HA R, R
LA 2 DR B M 8 R 2 3 R AR (P < 0.01) 5 5 R
M HEB, YQHXF 5y | R 40 2H R BBk 4 i 32
FIbR(P<0.01), WL L1,3£2,

A B
C D

AL 28 L B AR BN 5 C. YQHXF 5 70 4k 4 D. YQHXF 1% 3] 4f 28
(F2[)

B 1 YQHXF X< g I HiE X B Rk 18 & B i %% )

Fig. 1 Effect of YQHXF on pulse amplitude in rats with Qi

deficiency and blood stasis syndrome

2 YQHXF ¥ S & M#E K REKFEIRE MM (x 5,0 =10)
Table 2  Effect of YQHXF on pulse amplitude in rats with Qi

deficiency and blood stasis syndrome(x +s,n =10)

20 4 F /g kg ! Jok 4 W BE / wm
25 - 74.74 £10.51
A HE I - 38.02 £6.81"
YQHXF 5.54 76.70 £14.43%

2.27 69.64 £5.17%

3.3 WRRUGREMR R, G, BHEMEE SaH4
OB S UL T 65 W, 7 €6 4B I R G,
B B3 5 E B AT (P < 0.01) ;5 7T M Il 58 40 1L 42
YQUXF 5 M)k 418 O LR AL R G B 3
WETHR (P <0.01), WK 2,%3,

B2 YQHXF 35 & MRk Xk R EKZMm
Fig.2 Effect of YQHXF on tongue image of rats with Qi deficiency

and blood stasis syndrome

#3 YQHXF WMSEMBIEARER R,G,BEMHHM(x+5)
Table 3 Effect of YQHXF on tongue R, G and B in rats with Qi

deficiency and blood stasis syndrome(x +s)

e
wp oo R G B
/g kg
A - 10 151.40 £6.09 94.53 +4.87 102.74 +5.33
M I - 10 136.94 +6.20" 82.37 £4.69" 90.13 +5.05"

YQHXF 5.54 10 146.77 £2.80% 93.66 £2.95% 102.65 =4.64%

2.27 9 148.23 +5.28%) 91.25 +4.32% 99,13 +4.78%

3.4 XPRBUMBEI AR =5 52 HA i, <k
M2 A 0785 v R UL, IR R ) o S v (P <
0.01) ; 555 M M 41 Lo 35, YQHXF 55 AR5 42t 41 42 1fi
R b AR, 5 A R B ] R (P < 0.05,
P<0.01), WFE4,

<43 .
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F4 YQHXF S E MFIE K B MR ZF B R0 (x £5)

Table 4 Effect of YQHXF on hemorheology of rats with Qi deficiency and blood stasis syndrome (x +s)

SRR
215 ffuﬁ/g-kg’I n 1% % B/ mPa s
s s™) H)(60 s 1) BEI(150 s71)
s - 10 11.34 £1.30 5.45 £0.33 4.38 £0.25 1.12+0.03
SR I - 9 12.34 £2.40 6.24 +0.91" 4.91 +0.56" 1.17 £0.05"
YQHXF 5.54 9 10. 42 +0. 80% 5.46 +0.35% 4.40 +0.28% 1.10 £0.07%
2.27 8 10. 60 +1.72% 5.15 +0.33% 4.14 £0.14% 1.11 £0.03%

T 52 ALY P <0.01; 558 M4l e P <0.05,% P <0.01,

3.5 X IRRR A I 1 W 5 B AR EE TR IK P 5
Hos (4] H A, OR LS A R RUIRLAS N ET-1, vWF,
IL-6, TNF-o 7K F i FH 5 (P <0.01) ; 55 iy 20

A, YQHXF &5 A2 ET-1,10-6 7K -4 b B A%
(P<0.05,P <0.01), A YQHXF X}k B & &y
Jor K RAE A F KPR BEEE . Wk S,

F5  YQHXF XS fE MMHE K BRI & i {0 B R S A B F B %M (v 25,0 =8)

Table 5 Effect of YQHXF on vasoactive substances and inflammatory factors in rats with Qi deficiency and blood stasis syndrome(x +s,n =8)

13 Gl NO ET -1 vWF IL-6 TNF - o
/gkg™! /wmol - L~ /ng-L~! /geL7! /gL /ng-L~!
=H - 4.39 +1.81 160.25 +16.47 124.20 +22.35 76.24 +2.35 596. 65 £61.55
AR I - 1.75 +0.86% 197.21 =16.58% 184.71 +20.91% 214.05 +8.10% 921.37 +109.25%
YQHXF 5.54 3.15 £0.66 156.61 =8.80% 153.18 +5.20% 102. 11 +8.61% 711.61 +77.83%
2.27 2.98 +1.23 159.08 +19.55% 170.25 +15.85 169.61 + 14.83" 770.10 +55.72%

S Y P <0.05, P <0.01 ;55 B gl i P <0.05, P <0.01(F£ 6 [[),

3.6 SHAFMKE VCAM-1,ICAM-1,P ¥ 2 & &
RIS 525 34 &, SR M4 R R
VCAM-1,ICAM-1,P % £ Z 00 5 7+ & (P <0. 05,

I=A
o

P<0.01); 55 @& M4 i, YQOHXF &7 &4
KB 2 VCAM-1, P £ X B BEMK (P <
0.05), WL¥E6,

%6 YQHXF ¥SEMFBIFARIMIE VCAM-1,ICAM-1,P EREZSEMZM (v +s,n=8)

Table 6 Effect of YQHXF on plasma VCAM-1, ICAM-1 and P-selection

contents in rats with Qi deficiency and blood stasis syndrome(x + s,

n=8) pg L™
20 51 Fl /g kg ! VCAM-1 ICAM-1 PkfE
251 - 193.45 £26.56 3318.01 778.21 87.58 +21.05
M IR 302.39 +63.15% 4659.11 +646.18" 148.82 +87.33%
YQHXF 5.54 230.36 +32.57% 2 045.61 +504.50 77.49 £28.70%
2.27 289.67 +54.39 2 495.94 +587.88 98.54 +17.08
4 itig UE MLV AE AT 1 3 B 450, K 00 1) 8 32 B 0 SR 5 1 %

ORI ASAT AT A R AT G T
WO OB O I IR DU TE B, 5 1 2 R e A G
URE ML IR AT AR HE s 552 (9 5 B 1 BFIE R IR
HE L IE P B A A T 9 K G B A AE A
SR MLV A O L /N B S RE RS  P BE T
REM M B A A5 22 05 T . (AR N 48 - R - 22 k)
Wz PRSI AN G, W] UL, Dk ) 2 BE IE R 2 AR

Nl
Ui

.44 .

MR AR FE R . A N R 40 M i A

5 BRI 20 P 0 IR 98 0L A7 A ALV I 0
T B o A 45 1 100 55 B 3 B 18 A D g
RS, BT 95 2R 2 T 46 Mk I o b 35 7 AR T
PN H DR R B 2 R NO AR R % R B, I B A
S I AR RS L M B R E WL LR 2
A R KT B TR A T
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A YA IR 2 4 L e A DL B B i £, A
7 L3 306 0, B L R R R I R R I
FEAIE A FEA A . YOQHXF Sy 35 0 i £k 5% 9 4
FT7 R, 75 v E B A AAT L, 2 0 R 3 L, A
IR AS 5 4 =2 A0, L 05 g 5 A A0 A 40 T 3
A ) B LA A0 5 11 25 0 N R 4 1 2
5 AT LGS 0 E L, TG 204K B VR A B o A i A
X I B 2l 490 69 i 2 A R 4, 9 T /N B
T 5k S A 13 5 b4 B S L VR B, 00/ AR R A
M e BET M A R AR R P A N B A, A,
HAFRA YA 22 5y, 76 B 36 0 I 1045 5 95 7 Tl B A
BLEFIT AR o

AR S R K BRBE /N 6 3l 57 K TR L R
5 A 1YY B MRS 341 25 9 3 K BRUI 59 o A 55 6y SO 314
7 R R RS IE 1 A T, S 4 SR R 5 2
21 A B MR 340 25 T S B8R R A2 B o ML W I
FIZERE AR, A B bk O S R A 4 SR e
R 5 T T P 5 2 4R W, T € DL IR 4L R, G,
B HEAT 52 BEAM BT, 45 SR R R, G, B {H 1 3 AR,
NI R ) AR R i O e A N N BV 23
— B, Rl W A A A B B (L ) i B
JiE 149 P T S IR R . AR A A A 5 B A B
TP S U ARE R AR U T R B R 5 LA
PSR RIE R A, WK T B AR, R
K U0 A7 6 3, 0 TS5 R AL TIE B B PR 2L 4
AWNCE €7

I Y 4/ &F 3 IR T (ET-1/NO) 2 4 5 1 65 5%
BB R T B R H N A%
A5, VW T /B S 2R B R4 . B R
NO,ET-1,vWF 5/ 5 Il 8 30F 5 B AR 300 72 4% 1) AR
S 202 AR Sy I MR ) 2 S A R R RS 1 4
ET-1,vWF 1 2 Jh 5, 42 7% 3 I 45 79 K 20 i 4% 45 o
B S VAT, A L5 T i L 00 A K R84 B, 38 5 /A
F9 786 W6 SR I 90 8% 62 B80T, BT AR B L 5 i
VR A S B S A IR R R R BT R
RS o TL-6 , TNF-o 2 EHE W RIEH F, —HHER
S ST TP R TNF-o T 15 5 1L-6 2E ', A%
S 23 HR I 7% A5 I BRAIE K B TL-6, TNF-a 4525 1
2R 4 W 2 T R 7 R DR 2 1 SR I
TR BURE AL hr | LA 19 46 P 8 527 T R 7E I 35S IE

T Rt fE R AR .
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