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[Abstract] Objective: To investigate the protective effect of Jianpi Huogu prescription (JPHGP) on the

functional injury of vascular endothelial cells caused by alcohol and explore its mechanism based on protein
kinase B/c-Jun amino-terminal kinase/p38 MAPK ( Akt/JNK/p38 MAPK) signaling pathway. Method: Through
chick embryo allantoic membrane, thoracic aortic ring, and migration, invasion, adhesion, and lumen
formation of human umbilical vein endothelial cells (HUVEC) , the effect of JPHGP with different
concentrations (8, 16 and 32 wg-L") on angiogenesis was observed in the presence or absence of alcohol. The
expression levels of phosphorylation of Akt, JNK, and p38 MAPK were determined by Western blot. Result:
As compared with the normal group, the number and length of capillaries around the arterial ring in the model
group were decreased, and the migration, invasion, and lumen formation capacity of HUVEC were decreased
(P<0.05, P<0.01). After treatment with 16 and 32 pg-L"' JPHGP, the length of neovascularization in chick
embryo allantoic membrane was significantly increased (P<0.05, P<0.01). Compared with the model group, the
8, 16, and 32 pg-L" JPHGP groups increased the number of capillaries around the thoracic aortic ring in a
concentration-dependent manner (P<0.05, P<0.01), and the 32 wg-L"'JPHGP group increased the length of
capillaries around the thoracic aortic ring (P<0.05). The 16 and 32 wg:L"' JPHGP groups enhanced the
migration, invasion, and lumen formation capacity of HUVEC. The results of Western blot showed that, as
compared with the normal group, the protein expression levels of p-JNK/INK, p-p38 MAPK/p38 MAPK, and p-
Akt/Akt were significantly decreased in the model group (P<0.01), and as compared with the model group, the
protein expression levels of p-p38 MAPK/p38 MAPK and p-Akt/Akt were significantly increased in the 8, 16,
and 32 pg-L' JPHGP groups (P<0.01) and the protein expression level of p-JNK/INK was increased
significantly in the 16 and 32 pg-L"' JPHGP groups (P<0.01). Conclusion: JPHGP has a protective effect on
the functional injury of vascular endothelial cells caused by alcohol, and its mechanism may be related to the
activation of Akt/JNK/p38 MAPK signaling pathway. Relevant research results will provide certain scientific
basis for clarifying the effect of JPHGP on 'invigorating spleen and promoting blood circulation'.

[Keywords] Jianpi Huogu prescription; human umbilical vein endothelial cells; protein kinase B/c-Jun
amino-terminal kinase/p38 MAPK (Akt/JNK/p38 MAPK) signaling pathways; angiogenesis
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Fig.1 Effect of JPHGP on angiogenesis of chicken embryo
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Table 1 Effect of JPHGP on angiogenesis of chicken embryo

(X£s,n=3)
4151 e e /g - L BA B fom
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Fig.2 Effect of JPHGP on angiogenesis of thoracic aortic ring in rats (orthomicroscope, x40)
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Table 2 Effect of JPHGP on angiogenesis of thoracic aortic ring

£33 EEESAXNERMENHUVECHIRIEEENNZTE
(X+s,n=3)

Table 3 Effect of JPHGP on migration and invasion of HUVEC

in rats (x=s,n=3) inhibited by alcohol (¥+s,n=3) A
o ’*fi“i’g BRSO A BUM K fem w ’*Ti“ﬁrg MWEERE AR
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Table 4 Effect of JPHGP on adhesion of HUVEC inhibited by

alcohol (x£s,n=3)

2 51 J R /g L A
EH A 1.02+0.02
1% BSA 4 0.76+0.02%
A 2] 0.91+0.01>
JPHGP 41 8 0.99+0.05
16 1.01£0.03¥
32 1.04+0.029

POMHER LA E L, JPHGP 16,32 pg- L' 414
JE O3 3 B B B 2 TR (P<0.01) . W5 365,
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] Western blot £ 25 S 2R 0 |, 5 1F % 41 L %, 1%
A4 Y p-JNK/INK | p-p38 MAPK/p38 MAPK . p-

Fig.3 Effect of JPHGP on migration of HUVEC inhibited by alcohol (crystal violet, x200)
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Fig. 4 Effect of JPHGP on invasion of HUVEC inhibited by alcohol (crystal violet, x200)
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E F
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Fig. 5
HUVEC inhibited by alcohol (orthomicroscope, x200)

Effect of JPHGP on adhesion and lumen formation of

#x5 JPHGPXBERBMEIMHUVEC B R B NHEIE (x£s,
n=3)
Table 5 Effect of JPHGP on lumen formation of HUVEC

inhibited by alcohol (x+s5,n=3)

4150 JR e /g L IS SBE A
ERA 5.00+1.58
VEGF 4 16.60+2.30
LR 4] 5.60+1.14"
JPHGP 241 8 7.80+1.48

16 12.40+1.52
32 14.20+1.929

T 5 VEGF 41 I8V P<0.01; 5 1F % 41 [ 8 2 P<0.05,% P<0.01;
SRR LA P<0.05,%P<0.01

ZH 8¢, JPHGP 8.16.32 wg- L' 4 i p-p38 MAPK/

p38 MAPK . p-Akt/Akt & [ % ik K F ¥ W 3 T+ &
(P<0.01) ,JPHGP 16,32 pg-L"4H &Y p-INK/INK
EARBKIFHBET S, ZFEARITFEX
(P<0.01). WKl 6.3%6.

p-Akt e 60 kDa

Akt S — c— T 60 kDa

- ——r— - -
LE — e — —— L 46KDA
JNK T, < 55 46 kDa

D-P38 MAPK S
P38 MAPK s e s i 40 kDa

GAPDH i s — " 37 kDa
A B C D E
Bl 6 B H A HUVEC H p-Akt,p-JNK.p-p38 MAPK & A &
priy=:R7
Fig. 6
p-JNK and p-p38 MAPK in HUVEC inhibited by alcohol

Electrophoresis of protein expression levels of p-Akt,

4 iTit
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I AR S 56 SR FH X VR PR R K B E Bl Ik R A5 R AR
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5T I AR S e L S5 R R AN R T
e 8~32 wg- L' Y JPHGP 1E H 5 i ol 3% 0 K 5 -
o AL 1 X5 VR DR B R 2 I 4 4 B K i 3= 3 ok BF R
LA I 7 25 i RN RE LT A R R B e T AR A

%6 JPHGP X ERMH A HUVEC & p-Akt.p-JNK.p-p38 MAPK & B RiAKFEHEIN (X+s5,n=3)
Table 6 Effect of JPHGP on expression levels of p-Akt, p-JNK and p-p38 MAPK in HUVEC inhibited by alcohol (x+s,n=3)

20 5 JR R /ug - L p-Akt/Akt p-JINK/INK p-p38 MAPK/p38 MAPK
IEH A 0.99+0.00 1.07+0.03 0.96+0.01
PR 20 0.43+0.00’ 0.68+0.06 0.3240.02%
JPHGP 4 8 0.55+0.00" 0.63+0.04 0.89+0.03"
16 0.91+0.01" 1.07+0.04" 1.67+0.03"
32 1.90+0.04" 0.94+0.02% 1.41£0.07Y
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P75 IPHGP I 5 RS 1 42 755 100 ) A o 585 74 A, 3
5 H X6 AONFH K [ & 453 45 19 7 F AR A

TE I AR B A AR T, P R A MR O
BIME 2 HUVEC J2 3 fill S 56 BF 5 v i 11 4 19 B
20 A AR B 5 Ay b AR 0L I A5 PN B A0 T R L R
T WL JPHGP 4 S X 1 45 P B2 41 M 2B i 72 19 52
Wil , A SCR HI HUVEC W IR 2 28 3 B A4S i OB
B SE SR EAT AR AY o 45 SR R, RS B A G R 1K
HUVEC Wit # A= 28 B A4S s T8 BURE J) , A [
J e B 8~32 g+ LB TPHGP 1E I , AE ok 35 1 kS
V5 S BEAN A HUVEC iE 8% (=58 Z R4S I T8 A
REJ) B8 THEAR LI K R T JPHGP X RS B il 45
VAR 4 it A AR R T RE B A R R . X
— 25 5 55 U AL B 5 UE B Y JPHGP X BT
SN Ny U (= e o B R R VS Al (S
AL

VEGF & —Ffr i B 45 5 2 A0 402 10045 PN 12 4t s
KB A5 SRy i 45 8 AR 0 S B T, BRI 0 I A
7 T R I N R A R S | R BE R I A I A
S VYEM . VEGF £% 5 VEGFR2 Z 1h 45 & , il o
VEGFR2 1) 5 8 fbAE FH 300 T #5500 7,51 2N
B A0 6 358 5 R SE RS, ol A5 A M R LR Y
L4 58 A 25 A W3 72, PISK 16 VEGFR2 BT 5 7 Fifi
2 HE AR Ake & A B RR AL T AL IR 1Y
Akt 2 I AE A BB ) S B I R A o A AR AR
FOMENEERHEF — SR S ST %
HEAT AP, 2 5 LR I8 0 A o 2 2 T
A8 O (MAPK) {5 538 % 2 40 i 5 I & A /)
B [ A LS R B A R T
B R AR R A R 2 A S 50 O R
JPHGP B8 T 5 I 25 1R I B Sk SR FE XS A8 VEGF 1
B L TE A I PR R AR B B S 4 N 4 24 By
% B PI3K/Akt fil MAPK s {55 5 413 5 JPHGP 167 F
B 455 P BB Sk TR E 98 9 BHL 45 I 19 42 0 B A & 4R 1Y
AT O IR 2R IPHGP W RS B A N B 40
JitL T BE 4 O 09 18 &2 AE 2 & 5 0E Akt/INK/p38
MAPK {5 5 38 i 47 ¢, A5 K50 T HUVEC 4 g
H Akt JNK . p38 MAPK & H A 7 (1) 1R 1k 2 11 %
KK, 45 B EB] JPHGP 8.16.32 ng- L' 2H ¥ fiE
b E RS 5 S R AR 9 HUVEC 40 9 p-p38 MAPK/
p38 MAPK .p-Akt/Akt #K [ % ik /K F- , JPHGP 16,32
pge LA e LA A 175 = FE AR B p-INK/INK /Y 2
M2k KV o 327 il 9L B 7 AT g 38 ) % Ak
INK/p38 MAPK {5 53 % , X 10 A5 i 48 N Kz 40 i
. 70 .

Ty fg o O 4 2 AF A, TG 9T AONFH, 3% 5 2R
AU ER O T I P B A A 0 A SR A A
PR G IR TR 99 1 Do 24 00 245 S

e PRAIE 5% %2 30, 38 28 P P B Sk R B 9 N SR BE it
B Sk B IR X PN IS A BE T B TR RS M R Sk IR
FER NI D A A 55 0 B R 5 TR T BT
JBE Sk R AU IR AR AE TE 25 5 o 45 A AT Y SE 06 4
S oY R B R JE e 3 R B AN ITORS X fig
75 T 000 A S A P R A0 i T R ) 8 L Ok R sk
IRBE IS UE 5 95 B G 56 20 ik — & B AR Rl 24 A 4
1 35 T 5000 5 728 ik LA I IR 2 ABL 1) 22 S 45
X R RE A R A1 S 6 BRSO RS B AR
TSR S A A T I DR A R 2 i R SO R
G R G E AR A DG Ja 2 vl DUl o R
P B B Sk R ZE I AS 1 R Sk 3K 58 Bl i A58 Y ik A7
FU A, B 25 L 55 4 b A B I PR G A8 2% S kR . TR
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FH R T 15 1L 96 15 (R 2 1

ZE b TR A B 5 38 A A AL A A A A R
A ST RS B A P R AN T BE A5 (B AL L IE B T
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A Bh B T A DG AL IE VA G A s R, N
FL I PR I FH 48 LRl 22 2 5%
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