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BE BH HTEBE R MERE T 5435 0 F s8R B F-a( TNF-o) % FAB# bk W K
#L(HUVECs ) 55M Rl fe b4 2m i (PMN ) 26, X2 R B B AR X B3 & G 0¥, Fik RAMILKT
AFEWHR2 ARRESATONBA N EHE FEREMRE IR Em R LR EM, FF08 R, 84%0
B RSN ETER , RH &S S 0E, O RATFRBREMARESS R, FHF k3~ HUVECS,
vA TNF-a (100 ng/mL) % i #r, %14 HUVECSs @ feffif5 4288, et A 5 . O B4l BAM Fh
Y REMRERBEE, TONBARKRAMEL T EF KR oFE, 3 82010% 4% ki FM24 h s
WCAE dm e, ) s O 4 €0k WL HUVECS 5 PMN & 2k 5% 2P 25 W M 0L 5 B K 2 9% ok AR ) 4m e b
FikAR R X B F E 4% (E-selectin) . 28 e &5 4 -F-1 (ICAM-1) Z & @ e A~ £-1B (IL1B) 4= ;
Western blot sl £ 3 % & & 585 p38 (p38MAPK ) & fu it 9Nz 58 % i85 1/2 (ERK 1/2) % & 5%
BRALKT, BR LHrasRarbs A M mie kI 2 ed BALFAS, PMN 250402 9 238, IL-18.
E-selectin & ICAM-1 -4+ &, . HUVEC L% p-p38MAPK .p-ERK 1/2 & & & ik ¥ #a (3P <0.01)
LA b E i R EMRE R A2 HUVECS 5 PMN 264 V(P <0.05) , i 3s i L&k
IL-1B.E-selectin % ICAM-1 & -F 4% (P <0.05, P <0.01) , B A & % it p-p38MAPK .p-ERK 1/2 & & %
REAK(P <0.01), &g E oA iE affi4s 2 hiF sk 42 TNF-o i 54 HUVECs #i44 , 474 HUVECSs-
PMN 5 Ao 251 B F 85k, EAuh) Tak 5 98 M % 48 12 MAPK i@ 3% p38MAPK .ERK 1/2 & & B BR 1Lk
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ABSTRACT Objective To explore the effect of drug-containing serum of Chinese herbal com-
pounds [ Xiongshao Capsule (XS, for activating blood) and Huanglian Capsule (HL, for dispelling toxin) ]
on tumor necrosis factor-a ( TNF-a)-induced adherence between human umbilical vein endothelial cells
(HUVECs) and polymorphonuclear neutrophils (PMN), inflammatory reaction and expression of related
proteins in mitogen-activated protein kinase (MAPK) pathway. Methods  Thirty-two rats were randomly di-

F4WH - E K H K4 % B0 H (No. 81030063 ,No. 81102845)

PR AL A R R 2= M AL st = BE B b BB (db st 100026 ) 52, Ha ] o BBk 5 75 5 s B o I 0 (AL ST 100091) 53 ol v a2
56 BB = 72 Co L4 R ( 22JH 730000)

WIAEH - Rk, Tel: 010 —-62860499, E-mail :heartmail@263.net

DOI: 10. 7661/CJIM. 2015. 02. 0204



o E PG LS A ek 2015 4E 2 45 35 %45 2 1B CJITWM, February 2015, Vol. 35, No. 2 - 205 -

vided into four groups (8 in each group) using random digit table: the blank control group treated with dis-
tilled water, the test group I treated with Chinese herbal compound of XS (0.135 g/kg), the test group II
treated with Chinese herbal compound of HL (0.135 g/kg), and the test group III treated with Chinese herb-
al compound of XS (0.135 g/kg) and HL (0.135 g/kg). All medication was given by gastrogavage once a
day for a week. Rats’ blood serum was harvested 1 h after the last administration to prepare drug-contai-
ning serum. HUVECs were exposed to TNF-a (100 ng/mL) to induce cell injury model and incubated with
corresponding drug-containing serum (10% ) for 24 h. Normal rats’ serum was given to cells in the blank
control group and the model group, while XC +HL containing serum was given to cells in the rest 3 groups.
The adherence of HUVECs and PMN cells was detected by using rose bengal strain. Levels of E-selectin,
intercellular adhesion molecule-1 (ICAM-1), and interleukin-18 (IL-18) in the supernatant of cultured HU-
VECs were determined by ELISA. Protein expressions of mitogen-activated protein kinases p38 (p38MAPK)
and extracellular signal-regulated kinase 12 (ERK 1/2)were determined by Western blot. Results Com-
pared with the blank control group, HUVECs were seriously injured; PMN adherence amount significantly
increased; levels of E-selectin, ICAM-1, and IL-1B increased; expression levels of p-p38MAPK and p-ERK
12 in the supernatant of HUVECs significantly increased in the model group (all P <0.01). Compared with
the model group, HUVECs-PMN adherence amount decreased (P <0.05); levels of E-selectin, ICAM-1,
and IL-1B in the supernatant of HUVECs decreased (P <0.01, P <0.05) ; expression levels of p-p38MAPK
and p-ERK 112 of endothelial cells decreased in the test group I, I, and Il (P <0.01). Conclusions Drug-
containing serums of activating blood, activating blood and dispelling toxin could attenuate TNF-a induced
injury of HUVECs, inhibit HUVECs-PMN adherence and the release of adhesion factors. Its mechanism
might be involved with protein phosphorylation of p38MAPK and ERK 12 in the MAPK pathway.
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1 Zh¥y  {ERERE S S SD K32 K, H b
W im A e S g sh Y ot sh Y 7F AlIE S : [ SCXX(5%)
2006 —0009 ], {&H (200 +20) g, MR 2, 35 I 1
MR 1 GRS

2 Z4¥ &7 Dulbecco’s Modified Eagle
Medium ( DMEM ) 1% 3% %t ( glucose: 25 mmol/L)
(Gibco A wl, £ H) ; i 4 1L i (Hyclone A ], 5
D) s BeJREE 1 (Sigma-Aldrich 23 #), 50 BB 21
Fefa il & N 3R - 18 (IL-1B) FlpiK #0%
(ELISA) &5 & . A E-1%#%:% (E-selectin) ELISA iz
& A0 E BT - 1 (ICAM-1 ) ELISA X5 &
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(FERAY TN F]) s 222505 AL E G p38 (mito-
gen-activated protein kinase P38,p38MAPK ) iz
& pP38MAPK (p-p38MAPK ) AHfIAME = i 15 1 /2
( extracellular regulated protein kinase 1/ 2,
ERK 1/2) J % 12 1k 40 MI 5h {5 = 4 19 ¥ B 1/ 2
(p-ERK 1/2) Hifk(Abcam A #], £ H) ; BRI 4
RGN 5 (AL A2 S A H)) s AT I
JES ARG BRI 75 S 3 0 AR AT B 2H B, g hr
0.25 g, BRI 43 B & AT 251 =112 mg, %l
R =14 mg, KR =136 mg, H K% k249 # 4T
FEHTERAE (HE5:101029 ) 5 ¥ 14 e 4, Bk 0. 25 g,
H AR % 25 A IR 5T 2w A2 (41t 5 110506) .

3 A&

3.1 AJBF ik N B2 40 s (human umbilical
vein endothelial cells, HUVECs ) }53: 5% & S M
SCHRL8 1 2 R 5577 A HUVECs . IRt 1
TETH AL 23 BB T Ik B2 40, #6780 15 20% Jig
LT 10 ng/mL A B 4084 K TR T .40 UmL A
.20 mmol/lL 4 % Wt 2. 50 U/mL 75 55 % K.
0. 11 mg/mLPYEHER 84 1) =5 b5 4 DMEM 5 37 5 rp 15
I MRAAHMITE SR — Bk e 155 2 ~4 R4
AT ARG N VIR FAH TR A T S e 96 %
E 1 E B AEE T WSS HUVECSs A K61 .

3.2 ANAMAE L H PR 40 Y ( polymorphonucle-
ar neutrophil ,PMN) 738} %5 ZIOCHR[9 ] R %
SEE R RE B0, JO A R R BT B T R HUBE SN A
M5 L, 5 P AR 22 00 0 5 0K 4 23 Dy A A =
I PMN JZ,PBS 1§ Ut G , il & rh PR AN M S . Bl
P TE A2 MTE A, & W 1 45 e 1250 %5 0 4 g
T« 2R TS 1 > 96 % B i H .

4 MG BOERRTE 9 SD KB 32
HOCRBEALECTF R 000 4 125 B IR 5 AT
JE e 20 (TRTAR TG ILZH ) | B 3 e 9 2 (ol AR A B ) M
AT IS TN B A A (TR RS LA L) g
8 HL o AR PR S0 T o, 42 A 3 T AR b A5 00 o 1k
Proa R B 24 5, 1% I | A o5 2 R0 O A 5 4 R B
r 4% 55 AT R e 0. 135 glkg . B{E K4 0. 135 g/
kg 55~ i 4 ¥ 4 I 4 4% 0. 135 g/kg By i 45
2y, 2y A2 K RIS , 4% 10 mL/kg IR EHER
RAWEST Ko RRGHE 1 h, TR & T,
ZoHE B K ICIL, 23 8 5 25 I o R4 2),56 °C
K 30 min K, AL UE M BB R B, - 80 C AR A7
& Hls

5 Al gagy o 2% CIRM10 ) s RIS Jr ik

il £ TNF-a 55 HUVECs #iiffif %, HUVECs i
M5y A 5 4l: (1) 25 X BRAL: A 10% 1E & K BRI
T3 (2) BERIZH . in A TNF-a (100 ng/mL) & 10% iF
HRBUMEREFE 24 h; (3) 1% M4l : in A TNF-a (100
ng/mL) K& 10% =5 A5 3 & 25 1 i 2635 5724 h; (4)
fREEL A TNF-a(100 ng/mL) J 10% & % e & &
AIMIE LR SR 24 h; (5) TH ML FE4: A TNF-a
(100 ng/mL) .10 % =5 A7 e e 10 % B 3% 2 5 24 1.
AR 24 h,

6 NP ECEE 2T 4 A YL 6 70 . PMN-HU-
VECs #ilf% ZMICHR[11], %4 41 HUVECSs 437
SR N 1) 2 3 25 W 5 % 7 F 37 °CL, 5% CO, i i
60 minj5 , BEFLIIA TNF-o (%5 10 pg/mL) #Hill#
24 h, PBS ¥ifL—il, A PMN & (200 pL/AL),
37°CHEHE 30 min, MERAZEM PMN,PBS %2 X,
LA 100 pL 0.25% 1) RoseBengal (PBS i
i), Z=IEAEA 5 min, WBERYLEL, PBS Wil 2 i, &
fLINA PBS-ZE£(1:1) 200 pL, ZE&AEH 30 min
J& , BRI 492 nm PRI E AL OD {6, PMN fif
1B RoseBengal JLkH7E PBS-ZEE/E %) 30 min
BEHIC, R 1 OD fAifli £ PMN ZERfH 45t

7 ELISA 35K 20 At b 38 Y AH 56 4 ik R -
(IL-1B. E-selectin, ICAM-1) /K 4 }fy 4% Fh T+
60 mmEFFRILA, FRTA T2 T 24 h )5, R 40
B R I, —20 CLRFF. R ELISA &K ET-1 .
IL-18 .E-selectin . ICAM-1 ¥ i , H 4K 45 B 4% IR 3 ]
UL AR

8 Western blot {4l p38MAPK .p-p38MAPK .
ERK 1/2 Jp-ERK 1/2 85 (4K &R 7 E T
24 hE, AR AN M, 2 24 AE TG, & 2 EP &b,
4 °C 12000 r/min B.0> 20 min, W8 Fi W, T40
Ji 5 1+ p38MAPK ,p-p38MAPK .ERK 1/2 X p-
ERK 1/2 A& R HT . WE B WS, A 5 x
EE FFEZ K 100 °C 5 min {2 148 1, H 4%
SDS-H N MEBEREEERE (10 % 73 B I 5% M 4a e ) |
FEFLINEE A FE & 40 pg, HLPK (U2 BE: HL Pk 80 Vs
30 min 43S IE: L 100 V, 75 min) 2B T HLEERYL
BEJE(fE 3 30 mA 154 90 min) ,5% TBS-T 5y
¥ ], IR R % 60 min, — 1. p38MAPK, p-
p38MAPK ,ERK 1/2 } p-ERK 1/2 (1:1 000), B-
actin(1:1 000) #i B¢, 4 CIHFF Lk, TBST YLK
3 WK, L VR B A R o A AR L ) AT
(1:2000),37 CHE% 1 h, TBST BEL3 KK H W —
.MM (polyvinylidene fluoride , PVDF) i & ECL
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O T 2R TR IR E5 min, 77 Bk
i F %5/ 0. 125 mL ECL RS A 5 2,
H IPP(image-pro plus analysis software ) X {4 X}
T BTG 00 H R A0 BT BE 3 M, A0 %85 B 41 i {1
ZERL & H IS B-actin K L E R .

9 iUk R SPSS 13.0 Gl #i 4
BTG TR R x x5 Ko, Z A AL
R FHEL R 2R 5 22 530, L P G LL AR I g K P <
0.05 NZESA G o

#® g
1 HUVECs K PMN %2 (E1) EFE$E3~5
K BVE WA WL as 3 4 HUVECSs T2 25 L4

PRl B R, Sl B RO, S RS A R HES , VIR - 4H
KPR D% E s , HUVECS Jifd J5 5L #5058 Y 3%
SO0, R I, 85 F AT WL HUVECS fil G %
R, SR I RER G SR, B S — B E E
Y, A M P A MR R TE (3 v e A% S
(BEIAA) o NI L 20 1 4 2 98 40 5 0, T BE 3
53] PMN , £ Bl e 25 , (5 B AH 22 Wi se g, AT il
R R S Y i TR PR AR, Rk, — i
Algr2 ~5 (K 1B),

H: A y HUVECs ;B 24 PMN
B 1 HUVECs 5 PMN FEA2M%EE  ( x200)

2 £ 40 PMN-HUVECs 41 fits & Bt 1 B0 Fb 4%
(F1) L)L OD AR PMN %8, 5% H
YRR AL b, AL 2 PMIN 285 BRF 50 B S 38 Jin (P <
0.01) ; S A AL b A, 3 I S i I A 2 20 25 24 1l 75
PMN ZhMfi8E R (P <0.05) . 45254 a b, 722
S EX(P>0.05),

3 KM I IL-1B . E-selectin & ICAM-1
FIRKP I (R 1) S PR R g, SR 4
IL-1B .E-selectin }2 ICAM-1 & F+55 (P <0.01)
SRR R, 1 2L A B 4 R0 I A 7 2 A0 B T
H1IL-1B . E-selectin il ICAM-1 & B i F & (P <
0.05, P<0.01), FHAAM LI, ZF LG #&
X(P>0.05),

£ 1 %40 PMN-HUVECSs 4 i %k % M 40 -3 IL-18.

E-selectin & ICAM-1 /KP4 (x =s)
IL-1 E-selectin ICAM-1
A " Ds7o ( ng/mBL) (pg/mL) (ng/mL)
SEME 6 0.22:0.03 46.44:7.26  24.18:8.85 1.33+0.08
R 6 0.48+0.08" 97.8912.33* 182.47+23.61 19.2640.25
! 6 0.28+0.04° 61.23+8.03%% 40.54£14.322210.84£0.31242
e 6 0.33%0.02 68.34:10.75°% 33.5215.742% 9.56+0.26°
Wilf#EE 6 0.26+0.08° 55.48+9.52°° 27.65:14.66°% 8.23+0.194%
5 AR HE, *P<0.01; SR He#k, #P<0.05, 4 P<

0.01

4 K 4K FIH p38MAPK ., p-p38MAPK .
ERK 1/2 J p-ERK 1/2 Fik/K P (22, 2)
HIE # X B B, BB 4 HUVEC |E i
p-p38MAPK .p-ERK 1/2 [ F kM /(P <0.01) ;
SRR A4 b B, U6 I A R A KT i g e A
p-p38MAPK .p-ERK 1/2 & H ik # /> (P<0.01) ., 4%
FZGAE A, 22 R G B X (P >0.05) .,

2 44l p-p38MAPK } p-ERK 1/2
BARBKFILE  (xs)

2151 n p-p38MAPK p-ERK 1/2
25 [ % R 6 0.17 £0.03 0.09 +0.02
LAY 6 0.8520.11" 0.88 +0.13*
T Il 6 0.39 +0.08% 0.38 +0.06%
fi#75 6 0.42 £0.09% 0.45 +£0.07%
TG I 6 0.39+0.08% 0.32 £0.05%

T 52 X HRAL RS, “P<0. 015 SHIRIALLEEE, “P<0. 01

p-pamaPK | <3 D
paevark [ o (>
practin R <> o

A B C D E

A B C D E

A CNESHY ;B BRI C NIGINA ;D NFEE4E N
I AL R 24
2 A4 p-p38MAPK & p-ERK 1/2 £k i

i

AS LSO L BT BB S B, LA 1 40
IS I R 18 P At 2, R R R R e
VA 252478 A R 2D 8 N B A0 | A/ PR 4 i
B R L T TR AN T Bl I 76 - T UL o A% 48
G, BB REBEBRE 1 o e it A BE G A B B b



- 208 - o ] e g R 4% 4 44 2015 4F 2 F 45 35 4545 2 1] CJITWM, February 2015, Vol. 35, No. 2

DAL B 2 L35 A RATE B 0L P 1 200 o L R B AR SR R
P — S5 R 3k R e R BN SE BRI L R
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HETRAE T o A5 TR A68 1 200 B 0 PN 7 200 B i 1 8 B
TR0, SR AR R 5 3 3 200 f % T 1 2 B S
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TR R B, 5 TN B A0 e S o
DGR UL, PNz 200 36 55 10 40 ) 28 A 3 A e 2R 1 S vz
() B TR

DAL B2 45 R P 20 A %) 28 B 2 2 45 1 T
JE R T PAY B2 240 B 2 35 FRRE TS 10 288 B 3 7 e il 2 v
HH AR H. 23X S H M4 F ', ICAM-1 FI
E-selectinX} P4 Kz 40 i 5 Hh P 11 240 it %) 26 BtE A i Bz
B A AR T B BT B M B AE . 1A
JRLAE PN 2 200 0 32 4 Ak A o DR A2, R 20 L A BT OK 2
) W N e TSP e L B VO g N =
LA AL R - VR TR ] 205 Sy A A 7 B — 5 1] ) i
Bl TEALAY A0 AR E Ao 3R P-RE R R ELAR 1 (PS-
GL-1) F1 %% Fff %2 & Mac-1 (CD11b/CD18) 43 %] 5 Ifi.
AN T P-3E R A GP T b/l a 454117, A
S0 TNF-o £722 T 11 HUVECS 24 h, PMN-
HUVECs ZhFAGIN 25 SR R B, 5 1E 5 X B2 L4, 5
RIZL 20 it PMN-HUVECS Zf B 0t 2 17, [ s £
bt %5 e 26 B B F (ICAM-1  E-selectin) . j#afb A+
(IL-1B) B REH, $2 7R TNF-o Tl 384 AT 389 00 i 455 PN 2 58
B %S PMN-HUVECS [a] B [, i 53k AS
(1) e 28

Y BIZ AR B ( mitogen-activated protein
kinase ,MAPK) /S0 15 5 % il 2 AE W5 5 9 i
A% B I ) B B, R AR A 5 L A B R T A A
THERE 2 XRHEEWIEM . p38MAPK fil ERK 1/2 /&
R P EEE M. EEM YRR R
PR PR 0 ORI 38 5 R R A 5 Ak R il R TRk
A ARE T IR 0 Wl R Ak A DRl S LA A%, (2 it
RYEN TR, A FRAE N, B 5 AS TR 2%, &
9T 45 R BoR , 115 HUVECs ' p38MAPK #il ERK
112 | A RSB 2 AW, H p-p38MAPK FI
p-ERK 1/28 [ F3A B W3E i, #8278 TNF-a i5 5 HU-
VECs &AM 55 p38MAPK Fl ERK 1/2 FH
BERR ALK - 25 D) AH O, HF— 25 B 3iE T 3 vl fig 38 4
MAPK 38 51755 1155 N K R A 55 A WL

ARG BE RN AS BELRDE 2 | i #e 4] 2E5] &

ML B AL IR AL ST 8 A RN R AR BT TR 45
AR R T A T, S B T AR 2 TR AR
AR RN L UL R R R 2 A AL
ARPPTE T TR BRI IR 5 A LAk, A A
T b 3 R I 00 A5 I P 30 114) P I AR 2 9 e 1
g R Lo — S8/ NREAR I R ZE 2R BT, by FH v 355 i
RTEHATT T O BUS T W R . B R
FHAREE S ALV YT S MR Ik 2 A A, & 0T I 23 AL
AT LA e At e Bk 25 S AR AR, IF X C R
N H L IL-6 A B W EEACE T, AT Re AL b 25 7R
Pk A8 | el GE BRI e K ot A R AT 4 I 2R
B ) iR SR A L I AR T B AR AE R, i R
W A2 7 T R ¥ T BEUEVE I . X R I 2 2 BRI N
T 10 g% 2 O 24 1 700 R A ARG ApoE JE PRI R/
BRI H il =R 55 AR K7, A FE AS BEHL AR
FH L HALHI AT B8 5 $2 & M8 b s %% (& DNA H5E Ak
IR AL B /K P A 5. AT I, s #AVA 3 e (1
J5 PTE RGO ML 5 T EAG R AT 5 B R 7 3L
GIEPLIE 2T

EATIE SR AL G AL 44 T IR 128555 L il
b R GG BRI G, DAL L T B ) A 8 A
AYECALRIF, R FRAT B BRI B, 2 IRYT
TR A AR T o ARFIE S AT I3 S AT L
PG P HGEICHE N & 25 U 1F T W25 9, WASR T I
i I B2 4 HUVECSs #5147 A5 i B e mT BE ML .
2RO R, Ml I 2 W) I3 D A B 25 W) 0L XA T %
i TNF-o #5531 PMN-HUVECSs K HUEEZE I, 9820 %&b
B IR - B, B S B A MAPK 4 113 % ¢ ft 2 1
p38MAPK #il ERK 1/2 BEfRIL/KF-o Hivpr, B4l i
T LA v 2 5 2 0 T 0 TNF-o 53 1Y
PMN-HUVECs AT &, Ut B 7E ST P B2 41 il 5 1
2T L 285 R T, 3% LA LA P 2 AR A

BEAR AR BIFFE A P T 3% 17 540 I A o 15
FHEE B ES. R BN, BAW A PMN-
HUVECSs FfiFi2 a1k 26 B B8 B ik 55 7 1 b 3%, 22
SEGET2E R AR5 AT il 4 A, i I i 7 20 1Y)
A BRI R eI i 245 7] B 32 A X
P e 500 Je AL /DA 5 S S A 2O i (e
FHIE M0 Af 75 T 24, BB A R T+ Hh 25 Bty 20 40 M i i)
RHL 1L P9 Rz 400 1 5 11 At e =2 () 2R R A/ P o BR800 Y 3 i
b RANRE 8 AR B e e R B il L
B AN | A ) ) B R Rk Il U S
I REEEA A, A B E L 0l i TNF-o 15 S0
S0 , s Im e R .
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