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[(FHE] BB EA RS R 5 B % B 98 51 36 I T - ( TNF-o ) 5 5 A0 $3 I A P9 Bz 4 ) ( HBMEC) 89 74 F AL 1 o
F ik AN E SR HBMEC, H] TNF-o 155 HBMEC 3552, 4 4l it 43 S 1F 85 41 A 2 R 38 M 4 KGR P A= 4 . SR T Wl v i b 5
(MTT) i 5 W K3 3 % HBMEC 345 B8 77 A9 52 1 , JH 300 %% 5 PCR ¥ (RT-PCR) ) TNF-o, FT 40 i/ -6 (1L-6) , [L-8 mRNA {1y
F3h , I I¢ O 928 W B ik (ELISA) Al TNF-ar, TL-6 , TL-8 , B 2 1k 2 55 A o £ 0 W86 ( p-JNKO) FHBAE R 1 48 i S0 98 49 2 E 30 (p-
ERK) By 2 12 , FH 78 11 592 B 6 3 ( Western blot) #9l] p-JNK | total JNK, p-ERK F1 total ERK 7% 11 %3k . 4558 . 7F 256 wmol - L'
e S B, R # B HBMEC 41 1A 2 A4 il /R A (P <0.01) . SHIRIA] H, 76 64 ~ 128 pmol - L™ ¥ JiF B, oK 3 F S6F A% 784 40
M A KA B B A BEVEH (P <0.05) s KBB4l TNF-a, IL-6,IL-8 mRNA ik & TR (P <0.01) ; K% By 41 TNF-«,IL-6, IL-
8, p-JNK Al p-ERK 1) % 2 8] .38 /> (P < 0. 05) ; K8 i 41 8% B2 fk. INK/INK, B 82 /b ERK/ERK KA B T (P <0.05), &
02 E A RO S K B A 0 TNF-o 35 5 HBMEC #5145 /5 F1, 7T #8 /2 3 33 T 98 ERK/INK {5 5 18 [ Uk 2> & 5E 4 56 7
TNF-a,IL-6 I IL-8 A&k,
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[ Abstract ] Objective; To study the effect of chrysophanol from pinellia on tumor necrosis factor-oc ( TNF-
a) -induced human cerebral microvascular endothelial cells ( HBMEC ). Method: HBMECs were cultured in
vitro, and modeled with TNF-«. The cells were divided into normal group, model group, chrysophanol group and
edaravone group. TNF-«, interleukin-6 (IL-6) and IL-8 mRNA expressions were detected by RT-PCR. TNF-a,
IL-6, IL-8, p-JNK and p-ERK were detected by enzyme-linked immunosorbent assay ( ELISA ). Protein
expressions of p-JNK, total JNK, p-ERK and total ERK were detected by Western blot. Result; At the
concentration of 256 wmol-L ™", chrysophanol significantly inhibited HBMEC cells (P <0.01). Compared with the
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model group, chrysophanol had a significant effect on the growth of model cells at concentrations between 64
pmol-L_] and 128 |J,mol-L_] (P <0.05). Expressions of TNF-o, IL-6, IL-6, IL-8, p-JNK and p-ERK in
chrysophanol group were significantly decreased (P < 0.05). Expressions of p-JNK/JNK and p-ERK/ERK in

chrysophanol group were significantly decreased (P <0.05). Conclusion: Chrysophanol has an effect in inhibiting

TNF-a-induced HBMEC damage, and may reduce the expressions of TNF-a, IL-6 and IL-8 by down-regulating

ERK/JNK signaling pathway.
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signaling pathway
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U R BAE P BE 2 e AT LA 4 T A
R ALR LK AN L 2 R RE T 4 AR X
SERBR M KT ULT, Il =2 T A FE R G AR
K KR F AT LVEE KRN B BRI
I, Wb 6 B8 K F-a ( TNF-a) 5 5 1 5t s 3 R f&
3 O 8RB, H 2 2 Bl e i 0 e B A 3 4 L,
TNF-o 1755 N B2 20 LY 58 0 2 5 | 762 40 i 38 375 14 1Y 722
1, S BUR B AT IR L LA 95 T R K B R
FEAARKKG W ACEZOHE), 205 A 1B Xk
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(A Ay K 3 T R K B X TNF-a %
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1 &

L1 2y KRB Wy (R 24 0 A e B o B, it
= 110796-201615) ; 4 ik $7 Z& ( Edaravone , EDA | F§
AR 0, iS5 P2017123144254453 ) 5 A figi G I
N B A0 i Bk (HBMEC, € [ ATCC 28 ) ) 5 [ i,
DMEM 15 55, i 4 107 ( £ Gibeo 28w, 174543
& 15050057, 12100046, 16000044 ) ; B M i
(MTT, %% 5 M2128), — F 3 ¥ K ( DMSO, %% &
D4540) ( 3£ [& Sigma 24 7] ) ; TNF-a, [ 4l ] /1 3= -6
(IL-6) ,IL-8 37 & (s L fE A ) TR A R A
F), 5854 ) & EK0525, EK0410, EK0413 ) ; B ik 1k
B2 K g B A RO (p-INKO) IR R b 41 i A0 UE T R
FI U (p-ERK) IR A2 7% W Bl 46 ( ELISA ) 157 &
( Abcam 2 ®], % 5 4 ¥l & ab207477,
ah207469 ) ; trizol i, ] ( 2 [ Invitrogen 2\ &), fit %
1392923 ) ; f % s 150 & ( K% TaKaRa 4 YR A
FRA T, H2% DI108A ) ; %5t & & PCR il & (3

chrysophanol; human cerebral microvascular endothelial cell; inflammation; ERK/JNK

F Agilent 24 &), #it %5 0006205172 ; H A5 4k A 51 9
(TNF-a, IL-6, IL-8 mRNA ) i i [E B 57 B AL 50 5 (A
H W 78 B & i ; p-JNK, total JNK, p-ERK, total ERK
1 B-WLBh & F (B-actin) FLiA (K [ CST 2w, 175
41 5 & 4668 ,9252,3510,4695,4970) ,,
1.2 {Y%% INFINITE M200 % 42 T g B b {3 ( 5 4
H] TE-CAN) ; Stratgene M3000 % 7% 3% % 1 PCR ¥
([ Agilent 23 ] ) ; MR1822 T i i 15 3 B3 .0 Hl
(3% Jouan 23 w] ) ; Poucr Pac F 51 HL K A | F% EAX
F1 ChemiDoc™ XRS + System A 1% 1Y ( 2% [# Bio-Rad
NCIDRS
2 HiE
2.1 Zipiils REHSCE T N, V-2 H R H K
s e, 5 1L 24 E-80 Bl %, A AR B AR KR A,
N, N-ZH B F Rl - SR 11 AL TR -80-AE R UK 1:1: 8,
SCU R B KR E T R
2.2 ARIALAE PN K 4 i B 5% 52 O NIl it A
PN Bz 40 LAk B A 10% JI6 4 I35 9 DMEM 1 3%
R BN F R, B 37 C 5% CO, K4+
AR SEALACRE I, T A0 M AR K a5 RS 0.5%
Jige 2 1t A AL A
2.3 TNF-o 505 A0 0 10 56 A9 B 200 JHD 1) 240 i A5 5
il R AR TN P B 0 A KOIR S BL
HSOXH A= 300 4 ARG B It 5 P 2 40 LA 107 4>/ miLL
SR T 96 FL ML, In A& 10 },Lg-L_] TNF-o 1
DMEM 3533, 5535 4 h,
2.4 SLEOYH AAEREIRIE  BOW ECA KRG A
BRI A PN R 40 LA 10° AS/mL %5 B B2 F T 96 AL
Mo SES45r MIEHR 4, ] 10% FBS () DMEM ¥; 3
BEHE TR 24 h JE HEAT AN s MR A i 2. 3 Iy i
B By 2« 40 B 1% SR 5, A [) vk 1 K v 1y Tt
AbFE 20 h, BRI LT RO 10 pug- L' TNF-a
YERL 4 h 5 S 40 B 46 00 s KGR P2 4, A0 ML B R )
e iR 5 wmol - L' B 4K 3k $i7 7% il 4b BE 20 h, F
AR E R 10 pg- L™ TNF-o fEFH 4 h i
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20 o 45 45 o el ECL % & )5 B8O, R ] Image Lab Software if

2.5 kail4E AR
2.5.1 MTT LK 40 BTG 05 240 B 35 5% v ) 4% 1
AN LY R 5 x 10° A/mL, B 96 FLAR , 45 fLAm
A A 100 pL, B4 6 M PATiifRfL. &4
LN AU B B TNF-o 5K 8 M 40 38 24 b J5 , B:fLN
A MTT(5 g-L™") 20 wL 4kZe85 5% 4 h, S0 %8O
FE LW, A ZH B (DMSO) 100 wL, E %
10 min, 75 i bR A% E 32O 570 nm (YOG EE A
2.5.2 W% % PCR #: (RT-PCR) £ il TNF-«, IL-6,
IL-8 mRNA (%35 2 4 41 Ml & trizol i 37 &5 i W]
PP AE, 4 BB RNA, B RNA 500 ng, ffi
PrimeScript ® RT reagent Kit with gDNA Eraser &5
& AR UL B AR RNA S8 5 cDNA, DNA
18 $z AR Brilliant [l Ultra-Fast SYBR Green QPCR
Master Mix & 7 & U6 B 1 #: /. TNF-« [ % 5'-
AGATGATCTGACTGCCTGGG-3", | i 5'-CAGCC
TCTTCTCCTTCCTGA-3", K J& 142 bp; IL-6 i 5'-
AAATTCGGTACATCCTCGAC-3’, F iif 5'-CCTCT
TTGCTGCTTTCACAC-3", K JiF 84 bp; IL-8 | iiF 5'-
TACTCCAAACCTTTCCACCC-3", | Jif 5'-AAAACTT
CTCCACAACCCTC-3',£ J# 160 bp;B-actin [ Jif 5'-
GCAGAAGGAGATCACAGCCCT-3", Fiif 5'-GCTGAT
CCACATCTGCTGGAA-3', K & 136 bp, LI B-actin
KNS, TS 4 FE i Cr 1F 530 & B 50 RNA (194
XFRIBHE
2.5.3 ELISA #; ] TNF-«, IL-6, IL-8, p-JNK A
p-ERK & & 5200 45 o i Wie 45 45 28 40 i, FH 40 i
SRS W 45 AL A0 M 4% .3 000 remin ™", B0
5 minf5  fURT1R LW T - 80 CORARFI. RH
AR TNF-o,1L-6 , IL-8 , p-JNK F1 p-ERK i % &
K 244 M N TNF-, T1-6, TL-8 , p-JNK A1 p-ERK ik
B HLAR R 25 B8 58 4 4 IR ELISA 3557 & vl B
#17 .
2.5.4 FEHRIEEENEEE (Western blot) #l] p-JNK,
total JNK,p-ERK #1 total ERK & 1%k ZEiE& 4
ISR T 4 B SR i A, P BCA 2 1 i ik &l o B 2R
Mo #EEEM 35 pg, 15 pL AL FH#E 10% SDS-
PAGE b, THLIK 4 I 50 V, 73 B e 120 V 7355,
DI AE 300 mA Z 04 T HEAT 8 3% e I, 5% I g 4
WhErFA 2 b, FE53 5 p-JNK, total JNK, p-ERK F
total ERK 54 (1:1 000) Fll B-actin LA (1:1 000)
o4 CHEE R,k H B S50 F TBST SRS , in
AR R — 40 (1:2 000) = BEE 1 h J5 4] TBST
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2.6 GritiAsbm TEEE L x x5 KR, R
SPSS 17.0 et 344 43 H7 , 41 1H] L 48R F 2 FE A
) One-way ANOVA K55 , P 2H Y B ML R Y ¢ K
5,P<0.05 FonAREELES.

3 #£R

3.1 KEM X HBMEC A K M2 5 1FE & 44
b, KB Mk BE 7E 8 ~ 128 pumol - L', % HBMEC
S0 D A K W ) B, 7E 256 pmol - L' vk i
B, K E By X HBMEC 41 it A B & (i 4 I /E A (P <
0.001), W1,

F1 XEBI HBMEC WAEKBRAHIM(x£5,n=6)

Table 1 Effect of chrysophanol on growth of HBMEC (x +s,n=6)
20531 We B/ pmol - L™ A

Ew - 1.05 0. 06
N 8 0.98 +0. 04
16 1.00 0. 07
32 0.96 +0. 04
64 0.96 +0.07
128 0.94 +0. 12

256 0.73 £0.05"

ESERAIE"Y P<0.01,

3.2 R X TNF-« %55 HBMEC [y K ALY
W S5IEE AL, SR XS HBMEC 41 i 4 K
AULE AR (P <0.01) ; SR AH L, K
B AE 8 ~ 32 pmol« L™ A, Xof 4 74U 40 g A9 A= K %
A7 W 5 R0, FE 64 ~ 128 pumol - L7k B B, K ¥ )
Xof 5L AU A0 i A KA BT R AR HEAE T (P <0.05)
WE2,

*£2 KEB TINF-aiF55 HBMEC £ KER (x+5,n=6)
Table 2 Effect of chrysophanol on growth of HBMEC induced by
TNF-a (i 5,n=6)

21 5 W/ wmol - L™ A

EH# - 1.05 £0. 09

R - 0.69 +0. 17"

PN 8 0. 68 0. 07
16 0.70 £0. 06
32 0.80 0. 09
64 0.99 +0. 19%
128 1.00 £0.05%

5 IER AR P <0.01; 588 A LY P <0.05,
HP<0.01,
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3.3 K#E WX TNF-a 5 5 HBMEC % 4iE #H ¢ K 1
TNF-a,IL-6,IL-8 mRNA ({520 5 1E % 2141t 45
B2 TNF-a, IL-6, IL-8 mRNA ik B B | F+ (P <
0.01); 5 £ A 20 AH L, K v By 20 4K Gk 4 78 4
TNF-a,IL-6,1L-8 mRNA 223k B & F & (P <0.01),
W3,

3.4 KEEN TNF-o 55 HBMEC f) TNF-a,1L-6,
IL-8,p-JNK F1 p-ERK & &84k HIEW AL,
HEAIZH TNF-a, IL-6,1L-8 , p-JNK Fl p-ERK ) & & I
BIEIN(P <0.01) ; 5HIAYZHAH Lb , K 8 19 20 FAK ik
HiZ24H TNF-o,1L-6,1L-8 , p-JNK FIl p-ERK AY & & 1
B (P<0.05), k4,

%3 XE® TNF-o %S HBMEC % £ 18 3 H F mRNA &R H
M (xts,n=6)

Table 3
mRNA in TNF-a-induced HBMEC (x +s5,n=6)

Effect of chrysophanol on inflammation-related factors

£ 531 /ﬁii,] TNF-« IL-6 1.-8
EH# - 1.00 £0.00  1.00 +0.00 1.00 +0.00
LY - 10.47 £0.23" 42.75 £3.59" 221.43 +14.53"
N 100 3.14 £0.83%7  6.55+2.04% 116.16 +23.38%
ik hi s 5 2.39+1.28%  4.45£1.30% 123.97 =21.32%

e HIER A" P<0.01; SHAAHEY P<0.01,

*4 KE® TNF-a iF S HBMEC #§ TNF-a,IL-6,IL-8,p-JNK,p-ERK /K LRI (¥ +5,n=6)

Table 4 Effect of chrysophanol on TNF-a, IL-6, IL-8, p-JNK and p-ERK levels in HBMEC induced by TNF-a (x £s,n=6) ng-L~!
2 5 e ¥/ wmol - L~ ! TNF-a 1L-6 1L-8 p-JNK p-ERK
EH - 990.15 +80.54 98.51 £5.65 1.24 +0.05 86.54 £5.59 60.49 £3.59
LAY - 1.862.42 +117.90" 236.44 +12.69" 13.59 £1.09" 428.36 £26.95" 398.48 +20.99"
* T 100 1 459.59 +99.16% 151.14 +9.86% 7.28 £0.37% 111.68 +9.87% 94.56 +4.98%
Rk P72 5 1 193.02 +96.49% 109.48 +7.61% 3.59 £0.12% 94.53 £6.15% 73.93 £3.91%

3.5 K#E®BX TNF-a 55 HBMEC A9 p-JNK, total
JNK,p-ERK A7 total ERK S H R E I  5IEH
20 AH LL, 5 70 20 @ 2 4k INK/INK , B 2 /b ERK/ERK
FIEUIE ETH(P <0.05) 5 SRR 4 AH L, R B 1 20
FIAR K P 25 21 B 2 fb INK/INK , 8 % fk. ERK/ERK
FIEUIE THE(P<0.05), W3RS, K1,

x5 KXE®I TNF-a 55 HBMEC § p-JNK, total JNK, p-ERK
Fa total ERK EAREZM(x +5,n=6)

Table 5  Effects of chrysophanol on TNF-a, IL-6, IL-8, p-JNK
and p-ERK expressions in HBMEC induced by TNF-a (x +s,n=6)

2 51 e/ wmol - L~ ' p-JNK/total JNK p-ERK/total ERK

EH# - 0.99 +0.28 0.99 +0.28

FAY - 4.43 +1.29" 3.10 £0. 587
K 100 2.29 £0.29% 1.95 +0. 37
[ Sry A= 5 1.69 0. 52% 1.69 +0.52%

ESEWALKY P<0.05,” P<0.01; 5EMA KK P<
0.05(E 1),

4 ifig

TE IR 26 v R A I 22 5 S 200 i D 7 R B 0 Y
TR WOR ROAE B BN, S E0E A0 R B 2R
MRS, 00005 L i S B 403 2 e, B 1 4 PR

o 0 S
total JNK— 54kDa total ERK _ 44kDa

A B C D A B C D

A, IEW 4B, BRI ;C REEN ;D RIAR A

E1 XE®X TNF-a 5 HBMEC ) p-JNK, total JNK, p-ERK
70 total ERK % 5 %% %0

Fig.1 Effect of chrysophanol on TNF-«, IL-6, IL-8, p-JNK and p-
ERK expressions in HBMEC induced by TNF-a

I KR W B UK R, 51 R A R A g
1 B BRI B A0 I P R 4 i R R R
F 58 B E— A5 DR T I G S B 4 A R L7 & o
VR KT R R e 2k T UL R
I A A B BHLLS A b, P Z AR AT H 4 R
BLICAN, HER B T Bk Ab , 5 BOK R A KR A, T
i) e m) AL, ARATHE HEAE K, K B R
Kk TSR 2 LR, KRR A, Sz o K B, AT 5
LB EE, T g P R e AT AL R R R i
PED S FNZ G TF A2k |, 3% B AL, 43 59 b 7
B AN [) Ff B, A 00 )23 T B B 1 b XU R B T S
s B A ML
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S PN YRR SRR N g
A N SR AL PR R T 1k kT O A B 3k b
P SR VA TS T L 4E S A e e
PR 9% & Bk 2B AT A B IR L P K L B AR
FET S 2 B S0 23 K o 1 38 3 A ) B 4 Ak -2
(COX-2) il 4 J 3 J5i 26 (1 -9 (MMP-9) [ 2 1 23k
SHe i g6 vk S 1 o T S e i Y AR
(NO) Fr 2 A4 e S0 10 AT T il ot 14794 35
Pt R FER R AP A . WF5E & B TNF-a 15 5 1)
I ARG B 5 38 3 kR £ R BRI e HE A B 2 O
Bl T R R I I P9 R A ) B 9
A AR HLE R IR PR, AR 5258 DL TNF-a 35
S0 R 40 B R R g X 4 T ST TR A K
Sy R HE B 2 5 IR T T LA AR B P B 40 L s
> G E SN VR B AR ML, A8 ) T £ b i g
Ji Bk 0 o RS

TEAN 2P W Kb 5 R R I R iR R A
DA T 200 B 38 Sy T R AE B 8 E R, BT R TR
240 6 T 43 5 A B2 48 DR R 48 IR /N TR
200 60 7 i ke A58 45 P % R 4 R R 2 B SRR A
FIUT T TL-6 T s 2 SR M S5 4 i A /0 TR S5 2 M
GARIRG L B TNF-o B 7= 2, B A5 80080 45 1t i
Jo FCJE B 4 20 Mo g 38 TL-8 T S T S
FEAH-C RN R A, Ak T 98T A AR R R 4 RE A R 1
KM A JHE LR . AR SR 45 R & B, TNF -« 5 5
HBMEC & TNF-a, [L-6 F1 IL-8 43 pb %5 5 25 16 i, i
PR AR Ty o T 2R ak R B W T I AT A R Y
TNF-a, IL-6 FI IL-8 43 W 4P & 25 0k /b, X Ud B > B A
OB ST K X TNF-a 155 HBMEC 1) 41 A% 7
PLRVEH .

MAPK {5 538 % th 22/ 95 20 W 55 1 30 4 0, 3
A B R AR A b 7 R BE R B B AT 4 B
ERK, P38 FI JNK, #h i DX 2% il ¥ 4 5 23 7% b MAPK
5 S 3 ARG & A R AL X A
I S E ANML IR (TL-6, TL-8 25 ) fy = 22 | AR s
ek ) % B, TNF-a i 5 HBMEC J5 p-JNK Al p-
ERK 3k & & 1, 45 & Lk RAE W 745 8,/ &
SCHRARE S5 . T4 At R T WS A AL A0 Y
p-JNK Fl p-ERK 33k fi 3 i /b, 3 42 7% K o5 1 i />
R 240 i #) 4 E PRF ] 8 2% 3 4o 9 il ERK/JNK 38
FEAVE .

25 TR B RO 4y R B A ) TNF-
o 155 HBMEC 1) 48 4E [ 7, 38 52 i 15 ERK/JNK i
H5 R U % PN B A A 05, A R T AR ot B B B, A B
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