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Protective Effect of Butylphthalide on Human Umbilical Vein Endothelial Cell Apoptosis Induced by AB...
and Its Mechanism

HUANG Jiang"*, JIANG Xian’, SONG Dagiang', LIU Minghua', ZHANG Zhuo' (1.Pharma€ology Teaching and
Research Section, School of Pharmacy, Southwest Medical Universityy Sichuan/Iuzhou 646000, China;2.Dept.
of Pharmacy, the Affiliated TCM Hospital of Southwest\Medical University, Sichuan Luzhou 646000, China;
3. Dept. of Anesthesiology, the Affiliated Hospital of Southwest Medical University, Sichuan Luzhou 646000, China)

ABSTRACT OBIJECTIVE: To study.the protective/effect of butylphthalide on the apoptosis of human umbilical vein endothelial
cells (HUVECs) induced by AB 1. and its mechanism. METHODS: HUVECs were divided into normal control group, A ..
group, TAK242 group [(10 nmol/ls) , DMSO group (1%DMSO) and butylphthalide low-concentration, medium-concentration and
high-concenftation groups (40, 80, 160 pg/L). Except for normal control group and DMSO group, other groups were given 50
pmol/L /A, to culture HUVECs for 24 h. TAK242 group, DMSO group and butylphthalide low-concentration, medium-concentra-
tion and high-concentration groups were given relevant concentration of drugs for 30 min, with 3 holes for each concentration. The
cell viability was determined by CCK-8 assay; cell apoptosis was observed by Hochest 33342/PI double staining; the cell apoptotic
rate was detected by Annexin V -fluorescein isothiocyanate (FITC) flow cytometry; the protein expression of TLR-4 and COX-2
were determined by Western blot assay; the contents of IL-1 and TNF-a were detected by ELISA. RESULTS: Compared with nor-
mal control group, cell viability of HUVECs were decreased in AP..., group; while apoptotic rate, protein expression of TLR4 and
COX-2, the contents of IL-1 and TNF-a were increased. Compared with AB... group, cell viability of HUVECs were increased in
TAK242 group and butylphthalide low-concentration, medium-concentration and high-concentration groups; while apoptotic rate,
protein expression of TLR4 and COX-2, the contents of IL-1 and TNF-a were decreased, with statistical significance (P<<0.05 or
P<<0.01). CONCLUSIONS: Butylphthalide can reduce HUVECs apoptosis induced by AB..., which may be related with inhibiting
the expression of TLR4, COX-2 and inflammatory factors.
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(2 [ Bio-Rad /A 7 ) ; SW-CJ-1F B ¥ TAE & (5N i
VAT BN 1) 5 CKXA1 T80 {51 5 4 22 55 e ( H AR
Olympus 7 7 ) ; SpectraMaxM3 U il fx 1% ( 3£ [l MDS &
F] ) ; TCS SP5 AU 3 IR AR 4 1 105 (12 ] Leica 2
] ) ; SBK-YLQX-003552 H Jii A i AL (3£ = BD A H] ) 5
MR23i B 25O AL (€ [E Thermo Fisher A H]) .
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Yy (HRP) A e 1L 2E T 9. 50 78 BRI G (1gG) % CCK-8
R & (B8 = RAYIH ARGEIR s ABre 2 1K (I 5 %
A FRAF]) ; TERA BB %) TAK 242 (£ [ MCE A v, #itt
5. 20451102, Al ¥98.10% ) ; IL-1 . TNF-oist 7 & (21
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ABLoTE3T CTFMFE | A HAR  RARE R H .
HUVEC % #3535 . # HUVEC 23 N 1E % % BB ZH AR
2H ' TAK242 21 (10 nmol/L) , —H FFA (DMSO) 2H (1%0
DMSO) Fl T WA  rh L i Wk J3E 20 (40,80, 160 pg/L) o
Bk 1E X5 BE 2 A DMSO 441k, FEAY & 4L 4n g 2 i A 50
umol/L AR, 5535 24 h, [A] I TAK242 1 .DMSO 41 il T
IRTRALG HY | 1 VA 2 A0 S o A R v B ) 24 0V
30 min, B EEE 3N SL. 24 hFEALAIIA CCK-8
10 pL 4225595 1 he BEFRY 450 nm P K AR I & Y65 i
(OD) , Lk OD fi i K /INTF f 4l B 76 1 . TAK242 H
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(100 mg/L, Z& /K ) , Y8, 15 min; 7K 11241, 3 000
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FANGy Y] A ! U
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[/ “2.27 31~ 43 4 N 2515 3% HUVEC 24 h, JHfbIER
MR, ¥ PBS Uk 2 ¥R, B 7% T Annexin VIR 25tk (1x
10°mL "), B 100 pL 40 B i 5 uL Annexin V -
FITC #15 pL PI, 5 4% 240 Ml , 2= 7k B WAL # 15 min, 1 h
A A S BT L g T
2.4 Western blot ;%42 il HUVEC 1 TLR4,COX-2 &
ARE

K Fl Western blot 75 #: il HUVEC # TLR4 , COX-2
EFERE, [F“2.27T WA 25459 HUVEC 24 h, ¥K
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OB R4 % WM 4 R , IR FIFE & T e L R A - 2R
T s I e € it (SDS-PAGE ) HL 7K , HEL %% 120 min, 5 i
TLR4 £ i EHUA A COX-2 Z viEHiIA 4°C & 111K,
TBST 2% s PR 3 ¥C, il A HRP FRic L 25T % 1gG (1
2000) 0 F, VMR, B LIB-ILshiE A (B-actin) KN
Z, B B34, Image Pro-plus #FIN E & 11 5%
W7 OD, LAFH N 25 115 N2 OD{H B9 FL (B PPN 2 1 50k
2.5 ELISA%#&ilHUVEC H IL-1 TNF-a& =

/] “2.2" TR 43 4 N 24 15 3% HUVEC 24 h, WAE 4 i
i ,4 CF 1 500xg B0 10 min, # ELISA 3%, PAIL-1 .
TNF-oi £ U B 5 450E , B AR T 450 nm P A0
IL-1 . TNF-a& & .
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5. P<0.05FnEFHAGIEE L,
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3.1 ZHREiEA
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H IR FEAC; 5 AR Lo 4 FLH, TAK242 4 Al T 2R BRAIG
o R AR ODE X B A Z R A Rt
X (P<0.05) . 1E% X} &4 5 DMSO 41 Eb 4 41 ffd 11
OD{HIEH] B A8k (P>0.05)
3.2 fHRUATIER

Hochest 33342/P1 ALY {8 7R , 1E 5 % BE 21 40 i B 35
LFTE , M IR, LT G T 400 AR 41 25K
M AN A% S 0, T AR A 22 A AT LT A4 i
KB FE TN 5 T AR o ok B A R T i A b, T 2R R
Wi R 2H A TAK 242 4H o] DL/ R T- 40 . &40 40
o8N NSNS U

TAK242 24

TR e i 2
1 FBAMATZ & E (Hochest 33342/PI, x200)
Fig 1 Cell apoptosis staining in each group (Hochest
33342/P1, x200)
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3.4 #HBETH TLR4 .COX-2 EARIX

55 1E B % BRZH O A, AR ZH M L TLR4 . COX-2 25
MFRA I B IR, 2R A5 L (P<0.01). 5AB..
2 Lb %, TAK242 RN T 2R BRAIK L A o W B 4L 48 i vh
TLR4 .COX-2 % FH #KE I B Id55 , 22 A G2+ X
(P<<0.058( P<<0.01)., #4141+ TLR4,COX-2 % [
FEIR LUK B LI 2, I E S R IR 1,
3.5 AR IL-1 TNF-a& 8

55 0E R R ZH FL 8, ABn A 40 P IL-1 . TNF-a 7%
B, ZR AR E L (P<0.01), 5AB.4l
FbA, TAK 242 41 A1 T 2RBRAIG L e ok B 2 At b IL-1
TNF-a i & B, 2R A 50 2#E L (P<0.01).
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Fig 2 Electrophoresis of protein expression of TLR4
and COX-2 in HUVECS of each group
x1 HBAMBETTLRL COX2EAREMMELE R
(xts,n=3)
Tab 1 Determination results of protein expression of
TLR4 and COX-2 in HUVECs of each group

ERATIRA] APl TAK2424H T EBkRS
WAL

(x+s,n=3)

415 TLR4/f-actin COX-2/f-actin
1E R4 0.72+0.11 0.84+0.11
ARt 0.95+0.07" 1.12 £ 007
TAK242 4 0.2140.02% 0775:+0.02%
TARBk 4 0.77 £0.07* 0.85+ 0.06"
TORER P4 0.82 0,047 0.93+0.02"
TORERRHR EE 4L 0:8740.03" 0.96+0.04"

T ST R ™ P<<0.015 5 ABLe 4 LA, "P<<0.05,7P<
0:01

Note: vs. normal control group, * P<<0.01; vs. AP .. group, ‘P<<
0.05,7P<<0.01

x2 BAMMEPIL-1. TNFoZEMNUELR (x5,
n=3,pg/mL)

Tab 2 Determination results of the contents of IL-1

and TNF-a in HUVECs of each group (x £ s,

n=3,pg/mL)

i IL-1 TNF-a

1EH X IR 45340 £12.31 361.17+27.71
ABLof 1150.56 +38.77" 1290.97 £ 67.57"
TAK2424] 680.55+31.22% 710.56 +22.67"
TORBR R4 715.23 £22.47% 780.55 £26.317
TORER PR 4L 789.15+14.72" 856.31+33.41"
TORBRAGVR A 815.34 +22.76" 890.59 £ 25.78"

TE SIEF R IR LS, P<<0.015 5 ABLoZH HLER, "P<<0.01
Note: vs. normal control group, “P<<0.01; vs. AB ... group, “P<
0.01
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SRR oA TLRA SRR PEBCIA LPS ) 221K,
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COX-2 B, W & RAE N+, N 2 5 R AE K
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LPS i fa 13 S5 AU P9 25, 359 % 0K R 5 tau 28 1A
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HERER CD14, AT a2t AP S-S 8 /0N I 3 240 i 1) 18
WY AATR A, ABREGS AL TLRA B AE AY/N
KK 43 W6 B 22 19 A RE BRI ¥, 40 TNF-a \ IL-1, IL-10 #01
IL-17, [A] TLR4 B 2E BY/NER P A, TLR4 ik = 5% 5 5878
(/N 25 5 R A SE AR TR RIS/ .l AT 1, TLR4
g5 AD KAt B b N B AR i AF e — R &R

TORBKAENG K W] FF AD I BIE, X AR e 15 5
) HUVEC 1~ 7] 8 B AT - 47200 . HUVEC M4 55 7
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WG G, G5 BR, AR fiIl L HUVEC )5 , 41 i 94
T3, 40RETE 1 T R 5 AB L AL HLER TR
HEW/D T ABLe 5 I N AP T3 38 T
YHRLTE 7, DRI A — 2 P RPN

2T R BRI RO 2 A S TLR4 3Rk
FARAE N FBCA Ko MR AR BN, 5 AR RIS
() HUVEC FL#¢, 25 7 TLRA BEE 770 (1) 41 Jf 08 1= BH I sk
D A TE R B R TLRA TG I fES 5 T AP 1w
H3 5 B HUVEC 40 i 1= [W] A, 455 TLR4 BH# 771
J&i » RAE K F-TL-1 Al TNF-afH B3/ , COX-2 ik /b,
LR AB L HEUS B9 HUVEC 4008 T 5 2808 1~ IL-1
TNF-o . COX-2 Rk /DA K. T RBEAE U5 b 1
AB..» 15 S HUVEC H TLR4 . COXZ2 F1 648, W B i
WD T RAE T TL-1  TNF-as 38 , Wi AR 200 540
il TLR4 IR FIASRER - R A K .

22 FFR, TLRA 2 5 T AP Hl3 )5 /9 HUVEC 44
MR TS T ARBO AR 1755 19 HUVEC 240 fd 98 - W AT
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