T AR BAXTHE | R &4 T AR E P54 B A RE ) B 898 15 1

HEIE, KRB, FAHE, EBF G0 R, WL 2%, 314001)

WE: B AR T RBkA T 4 AR 4 (oxygen-glucose deprivation, OGD)Z%#F F A% # 2 & P9 & 4@ et (human brain
microvascular endothelial cells, HBMEC)X &K i ¢94u#]. F55% KA OGD 7 &4 HBMEC, ¥émfis st e, AL
AEF TR, T BFHTL., L PR AHEFZHAG HBMEC, AR 0% OGD 4 egmpe, &7 &4 OGD+
5umol-L™' 49T KBk, ¥ &4 %H OGD+10 pmol-L™" 49 T REk, FHFHFL%H OGD+20 pmol-L™' 49 TREK. KA AKX mME
ARAG ] 4m 8, B = K F- , CCK-8 i) 40 I8 7% 7 449 A%, Western-Blot i) 48 . F HMGB1. TLR4. NF-kB(p-P65). caspase-1
F= procaspase-1 #9 R & KF, KIEEHEAD LF T O @mIEA-F 1B(IL-1B). AFPBFRLEF o(TNF-0), @ @IEA-F 6(IL-6)
8 kK, AT KEZF PCR 40 HMGBI1. TLR4. NFE-kB(P65). caspase-1. IL-1p 4 mRNA %&ik. Z58 OGD 4
325 A HBMEC # /) F 4= HBMEC @8 =, HEA AT RRM M, ARt B4l BA 23 M £ F(P<0.05); @ T REk
F 5, HBMEC @& /b2 A 40 8 & F i (P<0.05), %nf A= F AR 40 8 % F 4(P<0.05). OGD 4T A3
HBMEC ¥ HMGBI-TLR4-NF-xB 15 5 #)##%, #F KR T caspase-1. IL-1B 494k Lifl, ARLaf B BA B F M £ 5
(P<0.05); 0 T RBKFFTrA 2 F T4 HMGBI-TLR4-NF-xB 13 5 49 %4, T caspase-1. IL-1p &9 &k, £5if TREk
T 4838 i3 474 HMGB1-TLR4-NF-kB 12 5 49 &% % OGD T HBMEC %82 X J& K_j .
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Regulate Effect of Butylphthalide on the Inflammatory Response of HBMEC under Glucose and Oxygen
Deprivation

HAN Chenyang, ZHANG Xiaoling, GUAN Qiaobing, WANG Yanping*(The Second Hospital of Jiaxing, Jiaxing
314001, China)

ABSTRACT: OBJECTIVE To study the effect of butylphthalide(NBP) on the inflammatory response of human brain
microvascular endothelial cells(HBMEC) under the condition of glucose and oxygen deprivation(OGD). METHODS HBMEC
cells were treated by OGD. The cells were divided into control group, model group, low, middle high dose of NBP group. The
control group was normal cultured, the model group were OGD treated, the low dose group was OGD+5 mol-L™' NBP, the
middle dose group was OGD+10 mol-L™' NBP, and the high dose group was OGD+20 mol-L™" NBP. The cell apoptosis was
detected by flow cytometry. The changes of cell vitality were detected by CCK-8. The expression of HMGB1, TLR4, NF-xB
(p-P65), caspase-1 and procaspase-1 were detected by Western-Blot. The secretion level of interleukin 1B(IL-1pB), tumor necrosis
factor a(TNF-a) and interleukin 6(IL-6) in supernatant were detected by immunoenzyme linked immunosorbent assay. The
mRNA expression of HMGB1, TLR4, NF-kB(P65), Caspase-1 and IL-1B were detected by real time fluorescence quantitative
PCR. RESULTS OGD treatment could induce HBMEC activity and apoptosis of HBMEC to be down regulated and
time-dependent, which was significantly different from that of the control group(P<0.05). After NBP treatment, the activity of
HBMEC was significantly higher than that of the model group(P<0.05), and the apoptotic rate was decreased significantly
compared with the model group(P<0.05). OGD treatment could lead to the activation of HMGBI1-TLR4-NF-kB signal in
HBMEC, and the expression of inflammatory factors caspase-1 and IL-1p was up-regulated. Compared with the control group,
there was a significant difference(P<0.05). NBP could reduce the expression of HMGB1-TLR4-NF-NF-kB signal and down
regulate the expression of caspase-1 and IL-1. CONCLUSION NBP may regulate the inflammatory response of HBMEC
cells under OGD by inhibiting the expression of HMGB1-TLR4-NF-«kB signaling.

KEYWORDS: butylphthalide; glucose and oxygen deprivation; human brain microvascular endothelial cells; inflammatory
response
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06 1L %9 A R A 2 A ) — M X i
FREIPIAR W PR S 0 AR 00 A Bl i fi A
AV HE P AR T SR R A A R E AT R RN
B R, HIERS HERE. £iE. TF
JE 7. SRS O, Bl v A R R &
TE Sk i s, RO BRI =BT RN
Har, 7EIRK iRy smdE Az, Tk
Bk ST ROV R 22— Pl I AR
FOUERE, T ARERST T i A v B S R
TR, o s A BB E R, A
REE EHEEIEH . R R R E AU S
P IS AORE AR P, 7 i S i (3 FE v, R
MERESRAE T, WILE N AR RERT, Bk
o L7 SR ML 5 e A X, FE—E b, R
X [ T AR AT LA S5 7 i e o 1) 7 2 A LS, T A i
ROPFFIE A, PR3 N R 40 B s T i sk I
LGN == <N N 71 W W NG o 1 =l S
(human brain microvascular endothelial cells ,
HBMEC) N %, W 7075 B 4 335 (oxygen-glucose
deprivation, OGD)Z&ff N T RKELX T~ HBMEC #
i S AR B BHLRL, D T 2R BRYE 7 SR v A v
PRt SRR .

1 MRFEE
1.1 AR

TORBRA RS (PR T, S 1010355 ZEFE
99%): HBMEC(H* [E B2 B b i A= B} Fe 40 1l 55 5
H»); Annexin V-FITC 4 A & T- 4% 355 &(BD
AT, fit5: 556550); cDNA RF & (HLIEAEMH
REMWRAT, #it5: KGA1311); SZifE & PCR iR
7 #& /SYBR Green PCR Master
Mix(sinobio, #t5: E090); &% RNA #HEHGAF &
(TRIzol 7%, BioTeKe A ], fit'5: RP2041); CCK-8
RAECE R REVEAREGRAR, #it5: C0037);
HMGB1 . TLR4. NF-kB(p-P65). caspase-1 #lI
procaspase-1 ] —#T & HRP #x ic i — $T (Cell
Signaling Technology, #t'54) %’/ 6893, 14358,
3033, 3866, 4199); HAHMINF 1BAL-1B). HH
FiAr 2 6(IL-6) MRIRFER F a( TNF-0)f¥] ELISA
WA G S ER A TREM R, #595N
H002, HO009, HO052); ECL % J:iX7 % (Sangon
Biotech, It 5 : J06668); AMV First cDNA Synthesis
Kit {7 (Roche, L5 : 11483188),

Realtime

o EBACR 252 2019 4F 4 H 55 36 555 7

1.2 40540 5 OGD KA by 7 J 245 2%

¥ HBMEC & 75 )5, | 10% FBS ff] DMEM %
FRILRE IR, A0 MK E T HOYI A, B A e B
Lo A R . BERAA T 2KEE. . mFlE
Y BRAL A RS FR A0, &K 4 43T OGD
WAL EE, /£ OGD MR T4 T T RELT T,
HA KIS 49 OGD+5 pmol-L™ 9 T 2EEK . )
B9 OGD+10 pumol- L™ YT L. miEH A
OGD+20 pmol-L™" ) T SKEL(XIKE). OGD k5
(IR : ¥ DMEM R 7R F: 4 pioo i Y DMEM 35
FRIE, KM R AR RN, BRANIEA
5% AR 10%E T 85% A TIRG A,
Fa AR E<1%.
1.3 R
1.3.1  CCK-8 VLA M40 fvd 71 K X Z
HBMEC 73 H AN R EE T 2K ERAR ]S , 75 OGD
W90, 3, 6, 12, 18, 24, 36, 48h )5,
BEFLIIN CCK-8 k7 10 pL, 4kSE7E 5 MRE -4
3% 4 h 5, 1E 480 nm ALK ML, #E %
R, 2 FERG I &5 R 4t 40 P i AR L il 2k
1.3.2 JiaRdi A AR M40 T2 K SO )
HBMEC 73 A INAAS A B T 2RIk Ab 2 5 , /£ OGD
W3R, WEREN 240, WERBHRG,
WA A PBS ¥t 2 IR E &, 735l I\ Annexin
V-FITC #1 PI, B¢ E 15 min J5, KA F 400
ASCHR: 00 240 e T EK 7K
1.3.3  Western-Blot 2 & Wl 41 e # HMGBI .
TLR4. NF-xB(p-P65). caspase-1 FI procaspase-1
PIRIEKFE B EHE HBMEC 2 #H I A
W T RERAL B, E OGD M5 R R %, BN
24 24 h, AW AIIEIE NETA S, (F
FH PBS ¥ 2 )5, TEUK EAEH NP-40 R 2L
YH, 30 min JGES 0, ZFRANALHE 5 B BIE R
Zd BCA EHEERFHEEDKE, MA
5xloading Buffer & 5, 141/ SDS-PAGE &tk
VKB EE I, PVDF B, 5% IR B 5,
101 000 FkE G M —Pid s, IHIER
HRP trid B = Hidsid, FRH ECL &6k & &
5%, K H] Bio-Rad Bt/ BUE 5 Gk G €455 5 (1) 58
fE, R EMEAOMNSEA NG EE.
1.3.4 ELISA £ FiE %+ IL-1B+ IL-6 TNF-a
MIRIEKT B EHE) HBMEC 241 AAN ]
WPE T B S, 768 OGD P8 595, W B
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A4 24 h, WEESHAM EFER, B0 LR
B RO, 4% ELISA 550 & 0 36 B P,
o WU 24 L B 1 ) R AR 1 L

1.3.5 RT-QPCR #ill HMGB1. TLR4. NF-xB
(P65)+ Caspase-1.1L-1B ) mRNA 7K*F  #% TRIzol
WA SRR, RIAZPE RNA, UV Rl sk
B, & J51% AMV First cDNA Synthesis Kit {7
EOTERT BB, 19311 cRNA 7E-20 CIRAF,
5 Ja A gPCR il HMGB1.TLR4.NF-kB(P65).
caspase-1. IL-1B ) mRNA XiA. FHFEARKE 3
ANE L, HEOP AR, VB B XTI SR 2744
TSP L, IF H UL GAPDH NN 2. 5145t 0L
1.

®z1 5lRit
Tab.1 Design of primer
ey ElkZL2l

GAPDH 1EI 5% 5°-GGTTGTCTCCTGCGACTTCA-3’
R84 5°-TGGTCCAGGTTTCTTACTCC-3’
Caspase-1  IEM 54 5°-GCCTGTTCCTGTGATGTGGAG-3’
R84 5°-TGCCCACAGACATTCATACAGTTTC-3’
HMGBI IEFM 519 5°-AAACGAAAAGGAAGC-3’
R I8% 5°-GCGCAGAACCAACACC-3’
IL-1p IEM 5% 5°-TCATTGTGGCTGTGGAGAAG-3’
R84 5°-AGGCCACAGGTATTTTGT-3’
TLR4 IEM5Y 5°-TTTATTCAGAGCCGTTGG-3’
R84 5°-GGCTATCTGTGAGCGTGT-3’
NF_xB(P65) EF 5 5°-GGGAAGGAACGCTGTCAGAG-3’

1514 5°-TAGCCTCAGGGTACTCCATCA-3’

1.4 St hbs

KHI SPSS 17.0 B AR AT B s ab 22, SEI0H 4
BILLX £5 KR, XF 4 IE] LR B SRR R 5 22 0
(one-way ANOVA), 40 g% /1 X H  two-way
ANOVA 43#71, 3+ Bonferoni #& 1EH) ¢ #r 46 #E4T
I PIRE LLEE . BA P<0.05 AZERA G L.
2 #HR
2.1 AHHEE IR I 45 R

Xif WAL A0 TR SI7E 48 h W& A0k, A
HAMARE ) 48 h ]WHLE T F%, H B A B AR .
M T 2RERT TS, & BT[] A 48 B 3% 0 AH bL LAY
Y ZE I 5 (P<0.05), HmAl &AM TK &4,
Ui B T RBREE OGD %44 T, 7T BA4 = HBMEC [1)
MG F1. SR 1.
2.2 YU TR ARG LY

o FEZEL AT B 1 B AR T2 h(8.241.2) %, LAY
A0 T2 N (44.543.54)%, L] OGD %14 T
AT LM HBMEC [T, k. & &AET

- 806 - Chin J Mod Appl Pharm, 2019 April, Vol.36 No.7

REKF RS, 4000 T E 5 ) R (28.5+3.5)%
(21.3£2.5)%, (18.5+2.5)%, Vil T KBk 5 AT
PLHEPT OGD 55 HBMEC R TS, HAHLREIAIZ
BB Gt 28 L (P<0.05). 453 LK 2.
2.3 B 9RFEd IL-1B. IL-6 F1 TNF-o [H) 3Rk /K
ELISA ARG IRE 772 55 B3+ IL-1B. IL-6 FH
TNF-o HIRIE, GRER, SXTEAML, #
H RIER T IL-1p. IL-6. TNF-o [ E K2
EWE, ERAGIFE(P<0.05). T RELTT
Ja, RIEF T IL-1B. IL-6 A1 TNF-a K E LK &
FZRK, SHALAME, ZREHRTFE X
(P<0.05), #5530 1.

120 ¢
s , o A4
100 = A
= 180 - TR A
é —o— IRk 7 B
= 40
<[
20
0 L L L L |
0 10 20 30 40 50

t/h
Bl 1 HfiE Al ER(x+s, n=3)
SR, VP<0.05.
Fig. 1 Results of cell viability detection(Xx % s, n=3)
Compared with the model group, Dp<0.05.

F1 EFFEdIL-1p. IL-6. TNF-a HFAKF(X +5, n=3)
Tab. 1 Expression levels of IL-1, IL-6 and TNF-a in culture

medium(x £, n=3) pg-mL™
053 IL-1B IL-6 TNF-a
bl 2.32+1.21 8.54+1.05 6.57+1.02
TR 31.55+3.21Y 29.3242.57" 22.65+1.54"
THRBMER =LA 2631+2.87"2  22.34+42.87YY 183542217
THRECRFEA  2021+2.14"2 17.3542.66YY 15.32+1.87"7
TR EREA 163542872 153422.119Y  12.52+1.54D9

TE: SXALE, VP<0.05, SHAAR, PP<0.05.
Note: Compared with the control group, "P<0.05; compared with the
model group, 2P<0.05.

24 Zifg+ HMGB1. TLR4. NF-xB(p-P65)-
caspase-1 Fll procaspase-1 [FJFRIE 7K

A 41 20 ffg  HMGB1. TLR4.NF-kB(p-P65)-
caspase-1 Fll procaspase-1 HIZRIAKFAH ELxT HEZH
BETE, ZRAGIUEEL(P<0.05). T HRALT
Wi Js AT LLR i 46 g - HMGBI1 . TLR4 .
NF-kB(p-P65) caspase-1 Fil procaspase-1 [F]Fik7K
F, SERMAMLE, 253 BT SHE R (P<0.05).
LRI 3.
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10°

I il
2 R A AAR I 4 LA T SR B R (n=3)

Fig. 2 Results of apoptosis detected by flow cytometry(n=3)

TAE T#E THE
AL SR (ERIEAL AREAL R

HMGB] e QD e s
TLR4 « — o— — —
P-PO5 - ——

caspase-1 s — N . .o

procaspase-1 s S — -

&3 “fr+ HMGBI.
x4 e, P<0.05, S5HBAR, PP<0.05.

Optical density ratio of Prien to GAPDH

ARCAE 0. = iRt
104 10° 10° 10' 102 10* 10* 10° 10° 10

T HRBART S

HMGBI1

10° S o Ry
T 10 6 100 10 10 16 100 e 100 16 16 10 168
TRk R Rk R

o SR gE
o ST RE

5570 26
b = | KB
R S UG E
wzn | IR R A

TLR4 p-P65

caspase-1  procaspase-1

TLR4. NF-kB(p-P65). caspase-1 £ procaspase-1 B £k KF(X £ s, n=3)

Fig. 3 Expression levels of HMGBI1, TLR4, NF-kB(p-P65), caspase-1 and procaspase-1 in cells(x + s, n=3)
Compared with the control group, YP<0.05; compared with the model group, 2p<0.05.

25 41 M0+ HMGBI1. TLR4. NF-kB(P65)-
caspase-1. IL-1B ) mRNA Fik/KF

R ZH 40 i o HMGB1. TLR4. NF-kB(P65)-
caspase-1 Al procaspase-1 ff] mRNA FIA/KFH L
MR RZE TS, ZRA iy E XL (P<0.05). T
RBLF S A AR R 482 HMGBI1. TLR4.
NF-kB(P65). caspase-1 Fl procaspase-1 ff] mRNA

kK, GHEBAME, ZRBEFRITFEX
(P<0.05). Z5FILIE 4.,
Z 10 o R
% 12) 1 I)IZ b mﬁﬂfﬂ
Sost i ) T L = L ANEHES
£ 06 = I)I)Z)m) I)Z) B 12) =t ijfm\l'hﬁ]]g:ziﬁ
= = = == Ei 2 g m)]z';@}(ﬂﬁﬂ]g{ﬁﬂ
so4t =2 D> W=z WE VE
g Sl 1E|y = =l 1=l

JoELD I AlEl il D

L-

.0
E HMGB1 TL

~

4 P65  caspase-1 1

4 #Efi+ HMGBI. TLR4. NF-kB(P65). caspase-1.
IL-1B ¥ mRNA £ KT (X +5,n=3)

x4, VP<0.05, HHIMME, PP<0.05.

Fig. 4 mRNA expression level of HMGBI1, TLR4,
NF-kB(P65), caspase-1 and IL-1f in cells(x £ 5, n=3)

Compared with the control group, YP<0.05; compared with the model
group, DP<0.05.

o EBACR 252 2019 4F 4 H 55 36 555 7

3 Wit

A P AR R R AR R B R, 98 E S N E
TEEHRBER . BB DR R0 A
2 o 5 4 5 0 L B w@hﬂm,ﬂw&ﬁ
T 5 3y A 35 L R R i 2H 4 R AR RN B AR R
bR E R EPEJORE SRR, 5 A b a4k R M v 45
LA FE R B H, HMGBI-TLR4
JFif NF-xB J& HE 558, HMGBI1 7RGk
M fE 2 Kk E#RiA, HMGBI i#id TLR4 AR
aE S, ISCANPR P R T MyD88 &, 1Rk #
iR S S, TLR4 /& —Ff Toll BE32 44, W] LLIE
ik VR L T R B A M RE A R AR, B
Wiwr e RIUFB, TLR4 W LA 5 MyD88 5
SERE TR BN, AR PR A 22 8 vT DA A
TLR4 {55, W& T MyD88 5 FF 41 43 48 JiE K]
T B TR MyDSS8 & TLR4 $5#2%E 1,
N & NF-xB —/MEEE N, —Saq s 268
fF5r Ll TLR4 554 MyD88, MyDS88 5
IRAK4 1EF, 53 IRAK4 KIMERE 1L ) 4k 5205 F T
TAB-1/TAB-2 Jfi#0% TAK-1, HZAEHT NF-xB
S5 kB BEFEOE"S. NF-xB L P50 il P65 4
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B RAAATAE, % L5595 )5, IkB 7E IKK
VER T B RRA0E , 2 Ja v] RLgE — 25 R ik 28 14 4
LR, T R B 28 PR R ST DAk — 2B O
NF-xB. AT HMGB1-TLR4-NF-«xB {55 7] DL &
{2 3k 0 S (1 — A 5 b e

LPS & L 5| 2 Fh 4 2 58 0 IR B0 R 1
JEH R RAER . AT S Rk E, LPS ArLh
7% S HBMEC [ % i ) B, ¢ 8 1) 41 g 5 7
TNF-a. IL-6 f& IL-1f ik EW S, M IL-1B
YE A caspase-1 /-3 ] NLRP3 4 i /MATE 10 1 ¢ B
MR, KIFEEZMEREH. NFxB 1l LA
T JORE /MR NLRP3 3075 » NLRP3 J2& 5 B 1) 4
NN AR, AT RLIE 3 U #] procaspase-1 77 AR
caspase-1 LK IL-1pB, #t— 780K 408 ) ST, i
SEUG 45 B Bk HMGBI-TLR4-NF-xB 7] DLt —
75 caspase-1 I IL-1B HIFRIA. T REK/E N —Fh
AR R AR AR SR 250, H LRI R H 32 ZEH
Tk v A TR IR, HAE RS S 2 il 2
MRERIA A G . AP EE R BoR, T ORERA] L
P& OGD %41 F HBMEC FIZH -3, i ML
5 HMGB1-TLR4-NF-xB 15 5 f40i 4 ¢, IR T
Uit caspase-1. IL-1p K& . XUt OGD %14+
TOORERKT T B 4 A A AT I AR R
FEHLA A1) SERE A K

gr b, TORERAT Read S A HMGB1-TLR4-
NF-«kB {55 & N #RER T R ERY OGD
HBMEC, X7 | REGST B ML PEA i HLE] 2 —
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