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[HE] BN UEEEHOCPOHIEFHRBREDMANEEMES C ZHR(EPCROMELMELZHEK 1
(PARDI R, FHit I LSRN THEM. HE REHKEREER Wistar KEFESKAK
ML ER1IAERARIARNE EN R AR, 1 3/ERE 3~ R}, YIRS RS Ax HW4.
LPS #3341 (1 mg/L). Mt &% F HA (LPS 1 mg/L, il &% ¥ H 48 10 g/L), E L E A C(APC)F B4 (LPS
1 mg/L,APC 0.1 mg/L). 4} 5I7E 12.24,48.72 h R H % R- B & 84 K B (RT-PCRO R & Py £ 41 s EPCR
FMPAR1# mRNA %35 AR R 41 M8 {4 3 EPCR #1 PAR1 W EHFEX., &R 12 h if &£ 418 EPCR Ml
PARIZEAZRZ KB ERY LG T2 (P ¥>0.05);LPS ## 4 EPCR # PAR1 mRNA 33k | ¥ %
1§, APC Fi1fn £ % F HUS W (519 7+ B (P<<0. 05 B, P<C0.01), 24~72 h LPS #l# 4 EPCR # mRNA #MIEH
F XA BT 25 A5t B4 (P<0. 05 5 P<<0.01),EPCR ¥ #% B LPS fE iR B KM P, EHE
B 046 5% 5 T 1M % ¥ T F 4 EPCR %3589 B % F LPS HI# 4 (P ¥<<0. 01), LPS F/# 4 PAR1 #) mRNA #
BB 5k k 82 1 0t B4 A BT B (P<<0. 05 T P<<0.01), fl L% FHi )5 ,PAR] iy mRNA M%E &k
IKFA B bn (P $<0.01), 5 APC FHAWE, M &% FH4A EPCR fl PAR] WEB R XHEMERP R,
i mMUEESHBEEAEEMZSKTHME LPS # S KR E3 K EPCR fl PARL MR XER, TS
HEFHNEARGTIEMHRATHX.
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[Abstract] Objective To investigate the effect of Xuebijing injection (Ifil 12 %+ 41 %) on expression of
endothelial protein C receptor (EPCR) and protease activated receptor 1 (PAR1) mRNA and protein in rat
aortic endothelial cells (RAECs) after lipopolysaccharide (LPS) challenge. Methods RAECs were cultured
for one week, and the purity was determined with flow cytometry. ARECs were randomly divided into four
groups ; control group, LPS stimulation group (1 mg/L LPS), Xuebijing injection treatment group (LPS:
1 mg/L, Xuebijing injection: 10 g/L) and activated protein C (APC) treatment group (LPS: 1 mg/L, APC;
0.1 mg/L). The RAECs were collected at 12, 24, 48, and 72 hours after being stimulated by LPS. EPCR
and PAR1 mRNA of RAECs were assessed by reverse transcription-polymerase chain reaction (RT-PCR).
EPCR and PARI1 protein were assessed by flow cytometry. Results At 12 hours, EPCR and PAR1 protein
expressions were not significantly different among groups (all P>>0.05). The level of EPCR and PAR1
mRNA were decreased in LPS stimulation group, but they were elevated in both APC and Xuebijing injection
treatment groups (P<0.05 or P<C0.01). From 24 to 72 hours, compared to control group, the levels of
EPCR mRNA and protein expression were significantly decreased after LPS stimulation (P<{0.05 or P<
0.01). The levels of EPCR expression were decreased and negatively correlated with the time of LPS
treatment. Also, compared to LPS stimulation group, treatment with Xuebijing markedly elevated the levels
of EPCR (P < 0.01). The levels of PAR] expression were significantly decreased by LPS stimulation
compared with those of control group (P < 0.05 or P<<0.01). After the treatment with Xuebijng, the
expression of PAR1 was gradually increased (all P<<0.01). Compared with APC treatment group, Xuebijing
could increase the PAR1 expression better. Conclusion Xuebijing could raise EPCR and PAR1 mRNA and
protein expression of RAECs after LPS challenge, and it may be related to its protection of endothelial cell
from undergoing apoptosis.

[Key words] lipopolysaccharide; aortic endothelial cell; endothelial protein C receptor; protease
activated receptor 1; Xuebijing injection; rat
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(sepsis) Fl £ 2% B T iR B 4% 5 1E (MODS) i & 4
EREIBPEEEENEMN. EANEKEBERE
B ZBRAERE, e EL KT ERNAEYETIE
EHSETHREFIRMBRG EEBREST, 0%
WEARAIEMBRSHRZEWRERE, MERA
EZRAEYEYE, EELEE R A5 8E . SEnfi
BMRRIERNEFERELFEBINGE, HRXH
REWBEHAOPSOEINEENTIERDER
HEFFHESEHERKEREL, SR DL E MR8
458 05 S T, T LB R R D 5 4 R TH BB BRR , B
RGBORIER BB, 51 & BREHRBG . TR
LPS f4E A, 4 i i B P9 52 40 P 20 IR e R T R
W R B IR R e, RIREA AR
BB ERE b8 0 R A I Ak 5 P 24 i 2 v T S
WTHLPS ESMME N KAE, AEAMERK
FEMET M AE TS B LPSESHES KA
HHMERCZEEPCROMEABELZHEL
(PARD) ik & W, LAFE— 25 B B i 400 ¥ 0 5 9
FERITIRFAE T E AL ARG R LR
B
1 #¥R5F%
1.1 FERM KN :DMEM ¥ %W 8t &
Solarbio 2% &l , P4 B 40 M A K B (ECGs) W B 3£
H Sciencell A H], i MKMW AN NEF LA,
FHE MK R FITOMICH X R PARL Hi ikl
B % Stanta Cruz 24 8], i KB CD31 B EH &
W B % E AbD A A, KR ¥ 5 EPCR i A H B
2% [H Bioreagents /A f}, B 41 H (PE) {512 #1 FITC
FRigAMILER KB 3 B £ H Caltag A 5],LPS
(KBEFHELER O111:BO) R EHUWHEEE
SigmaZ) ], & RNA £ BURA 7 1§ B % E Promegra
A EAEH C(APOW B % H Sigma A7), G E
SR 0. 25 % i B 8 1 -2 — Bk 14 Z M (EDTA)D
WAL W% 3 2% B Hyclone 24 #] ;FACS Calibur &
MY (EE BD 28D, RAEHHE B MEBE(HE
Olympus 2 7)) ,CO, #5374 (H & NAPCO A 7)),
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I 2 7 S VB (R R AL B 26k AR RS 7, L v S
5 720040033, £ 7= Ht 5 080215),

1.2 SEEhY . Bk Wistar KB 5 R, & & 200~
250 g, 4 B P B F R4 B 5L 16 3 BF 91 BT 5 58 B
HHEFE 1~2 A, ZRETE R 12 h, B K.

1.3 LRHFE

1.3.1 R E RER AT AELERRE
BRTERSIEN 15%MZFEH 5 min, BRI
MR EHRBR. A SEHLARASA,
MELHRSBEDFEBRAHES L BAETE
D-Hank ¥ i) 35 3% I , 6 84 1 28 1 & 41 B8 690 g B
HARA AL, D-Hank W& b2k 1L 5 B2 . ¥ E300k
YR 1. 5 mm X 1. 5 mm B/, IR BHG0H A A 3R
WEESE T EET 25 om® IBRIE SR mMA B
WA FBA TR 2 h, it A DMEM #;5F &
(B RBEN 20404 mHE,100 kU/L HE
#,100 mg/L #HEE, RE B KA 1%H ECGs,
90 kU/LIFE), & 37 C. B4 H N 5%# CO, 1
MBEEFEAANERE3dETRAKRHHEMAS
HhgReh G TR, 2R FERLREA
¥, EBRARH, FE R WMk 3~4 d, JLB
W RARS EMRS RZ, 2R A RS et A
0.25% % F B M 1 mmol/L EDTA 5B H 1L,
¥l SHOHLBITE 25 em?® MBS SRR PAE1C, FISE4~
5RAMHAITER.

1.3.2 AEPRMGELE: ALERERFET
¥, Fi D-Hank ¥ ¥k 3 3K, B0 A 0. 25 % R & H B§-
EDTA 2 ml,37 C{#44k 3 min, 78 BHMET HE
KISl B a, SLEN A& F 20 % M4 1
%/ DMEM ¥ 3£ ¥ 2 ml &1L 4L, AREREBK
Ham, RASLEP, BOEERAMK. HOEN
YA, FEREIR LR sh B (PBSOF B ZE 1 X 10°/L, A
CD31 —#% 4 pl, BRIV F 10 min, 4T 1 A FITC
WICHEP AR IgG —4 1 pl,4 CH#E 10 min, [
et 352 A 4 ke B PR O 2K 0 SRR 00 P S 4 A ) B B
0. 4 % 4 35 X P9 B 4 M st AT Y e, R R 1 LT
1.3.3 434 RAF 20% B4 4 1% % DMEM 3538 |
ERAKAMR, FAEEENRN 1X10°/L,96 FLIEFR
sPAFTLIM 200 pl. %% Ax R4 LPS fI 4. M
DT 4. APC T4, BH& 6 MEATIX K.
LPS #AfNA 1 mg/L & LPS; M #6% T HA L MA
LPS J& 30 min Sl A 10 g/L F I 5 %+ 3 5% 3% APC
FHALEMA LPS J§ 30 min B i1 A 0.1 mg/L #
APC., ¥RBA 37 C.5%CO, HHK BN, &4 55
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7£12,24,48.72h 4 NEEI A BB EHE,-70 CH
FERE. BREILAMAKRA D-Hank ¥ 2 K, 8K

3 min, f§ 0. 25 % R E I B§-EDTA AL /R A H

5, ATHRR-BEBERNRT-PCRK
W, —E 4y AT R 4R .

1.4 REERS &

1.4.1 EPCR 1 PAR-1 iy mRNA ##l . R & g
1k i P B2 40 B, 68 T TRIzol i 3 & 4R 45 Mg &
RNA, R ¥ 2 & RT-PCR A & R =Y 7Y
W2 RBIEON 2 B R B A k.
R, Bk 4 R AT E VLB R 3T R 4 (Gel-pro) i#
fE# URKERRBRFHRE.

DA =B H M B 3 S (GAPDHD 15 2 i 3 ¢t
B, X B GAPDH 5| (F 7= ¥ K/» 309 bp):
## 5'-TCC CTC AAG ATT GTC AGC AA-3',F
* ¥ 5'-AGA TCC ACA ACG GAT ACA TT-3';
EPCR 3| (¥ ¥ =41 K/ 341 bp) . E#iF 5'-CGA
CGT GGT CTT TCC TCT GAC-3', F#i# 5'-TCA
GGA TAC CCA GGA CCA GTG-3' ;RAR1 %)
(I3 7= 5 K /b 394 bp): E ¥ 5'-CCC GCT CAT
TTT TTC TCA GGA-3', Fiif 5'-GCC AAT CGG
TCG CGG AGA AGT-3',

1-4.2 EPCR #1 PAR1 ME BRI . BUHLIF A
B, F PBS ¥ 3 K, A 4 pl Hi KK EPCR
THEYIR,4 CHE 20 min, BAIA PE #riE M EH
KB 1gG —#, F A FITC #7iC 81 PAR1 #i
4 CEEIFE 15 min, 40 ML 3 EPCR
PAR1 W)V 50R

1.5 Gt R IERUSREEAREE L
FR,SPSS 13. 0 St kAW B H T HLEAR

EOPLP<0.05 AEFHAZI%ENL.

2 & B

2.1 HEMBEKRAEMRERE D FAAR
BSR4, R E %%k CD3L 47 B ARiC,
BEMETHR 8%, RBHANE AR RE
BEER 6%, AW EH#F—SZRHER,

1 SRR IR P B4

2.2 ## EPCR # PAR1 i mRNA £¥%(E 1)
Z5 H X R4 AN B2 41 A — & B # EPCR 1 PAR1
mRNA £k, 5 A B4AHE,LPS #i#% 4
EPCR mRNA %3k 12 h RE R EHH 2B N (P>
0.05),24~72 h WA B TFEAMNBH P B
0.05);TM PAR1 mRNA F£iAF 12~48 h B B &
& (P<<0.05 B, P<C0.01),72 h B B 24k (P>
0.05), MAETF A 12~72 h EPCR #1 PAR1 #
mRNA FE¥ 8 8 & F LPS H# 4 (P<<0.05 &
P<0.01); 5 APC THAKBMNER KL %8
X (P #>>0.05),

2.3 #&4 EPCR fMlPAR1 WEHEZX(E 2.5 H
Xt RA AN LA —E R EPCR fil PAR1
EHFEX.&4 12h 5 PAR1 FIEPCR WE R RS
ZHRHE P $>0.05); LPS Hl4 24~72 h

%1 K4KBErE A EPCR # PAR] ) mRNA AT HE @ Ls,n=06)

- EPCR mRNA PARI mRNA
12h 24 h 48h 72h 12h 24 h 48 h 72h
ZAMMA 0.665+0.036 0.683+0.070  0.654+0.062  0.61240.048  0.41240.034  0.42340.054  0.44740.086  0.416-+0. 030
LPS®## 0.60740.026 0.57840.325°  0.536+0.037°  0.504:0.057*  0.341+0.042*  0,32740.048°  0.285::0.060° 0. 34040. 056

APC FH4  0.68740.041° 0.79240.054" 0, 728+0. 029¢
2% F W4 0.70540. 057

0.69840.033*  0.49640.041* 0.43840.017¢
0.76740.040*  0.73440.060* 0.725+0.063% 0.43340. 050¢

0. 616+0. 0954
0. 58540. 025°¢

0.5834:0. 067

0. 46540. 055¢ 0. 54710. 062>

. 5% X R4 K8, P<<0. 05,°P<<0. 01; 5 LPS RI¥ A H8 ,<P<<0. 05,9P<0. 01

*2 HHAKXRL&ME A EPCR Fl PAR] B A RETHHE (zLs,n=6)
a9 EPCREH PARI EH
12h 24 h 48h 72h 12h 24h 48h 72h
FEMBA  40.1642.84  41.7540.87 39.75+0. 41 36.5940.87 22.3840. 89 22.1940.78 23.6040.61 21.88+0.95
LPSHI#A  39.85+1.55  33.704+1.59>  25.074+1.22>  16.654+0.94>  24.29+1.22 19.6140.72>  16.7240.91°  14.8441.13°
APC FHH  39.23+2.40  39.94+0.81%  39.754+1.26¢4  29.66+£1.15%  23.60+1.79 25.084+1.29¢  24.954+1.02¢  20.4240. 74¢
MY TFRA 41.3443.21  40.9241.18%  42.6140.63  32.2942.33%  21,9941.86 23.540. 94%  30.6510. 87 22,8741, 284

.55 g RA K, P<0.05,P<0.01; 5 LPS R4 4, P<0. 05,9P<0. 01; 5 APC FHi 4 .4 ,*P<<0. 05,/ P<0. 01
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" B EPCR #1 PARl HEARZHBRTEEXR
4 (P #<0.01), M h%FHA 24~72 h i EPCR
MPARI WEHEZHHEREFLPS AINA
(P #<0.0D); 5 APC THIHALBHEHEEZR
(P<0. 058% P<0.01),
3 i ®

P B 40 i R A T 2 5 LB P TR B A e O 4
M, EENER S MR K E—ERE, S5 0K
HAZBRIHMYERL S, LA WEERIERKIF Mk
ERINBEER RS S 4 R E R LB Y TR %
M FATHEE. NG AEN B o2 Bl P3R5
725 {k B 48 i 22 — , HL BB % 3K & R A RE BRI AH R Y
BOMZE, RN RE. 5 RERNEFTEX
EEENEAM.

EPCR RHREHU CPOREMNEEZ K]
— FEMTFROEMNEARE, BT 1 HERE
H. EPCR#ZPC HEHANSBRFEEEEM,PCH
EPCR&&AH B HERAHENB- LR ANES
(T-TMYEEY, TR E PC IELBE., BME
JGM APC 5EPCR W ERIBERNEM I MEEE
BEBI,EPCR fE% PC f1 APC Wit R Z ik, ERT R
BERBTILR AR BRI, R RE AN
ERERMIBTFHEHAREE. S 5RRAHA
THERY., BABZARKPARDBFT G EEH
BEZUBREFETHARKLE, S250RESH
5. PARs THRALSHEABRE. S50 KA T
48 KE A R R85 0TS /AR L R S R E S ¥ M
NEHNOEEHURPHEEAREALS. &
APC-EPCR-PARs i ¥ ,APC R A& PAR]1 &
PN R 4R R AR R B I R E A TR
PARs % R EMREATHERHM  FRLHR, 40
FhgnmEEAEN, BN LBRATERD
LEA M S Hxt PARs #9805 , M 39 ) B 1 B At
S PARs FEHSEMK. HEOLEREEY KT
PC,3Ext PC il B3 7% PARs . 5% % PC BBN{ES,
REN N AR ERT . APC & EPCR #
PARI EMTRALHT . WEFREEF . BHRXE
T o i P T3, 300 o R B BURE , 3 T H B 9
B4 iM% 2 A p53 ¥ 5, W/ Bax/Bel-2 WH, A
i 820 2 1 W B BT, A R AR R T, RIE 4R
715 A . S PC 45 A EPCRAY &5 i 8 32 R 4L 4 T
B B BHL W7 APC R PR ™,

EXRREANPNEAZRIERA, Q05T
5 BE 3 B B B AE K RN APC AR, B EME

e B A K B0 B8 I B BB 5 T VR R AE A K P,
BB BR A AE K BB T80, A ST o A LPS &
SR BN B A0, TR B A APC R i 26 R AT T
HEREI, MGHXAEARARTER, THREA
B2 4 T oA 2 B 0 J AR 48 A R ER BB B S RE A AR A
BHARBATCEREERBR . GRFELR. ;T
APC-EPCR-PAR1E B 4t 3 B 3L BF 7 K9 ML B = 5 A0
AR KU R PR Z 4 i R Z 1A ) K R B
% , ML 05 ¥ T S VR X P B 4B AR 4 R B LA L A
BAFFHE—BBR.
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