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IL-6 3K [ 52 M
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(FREHKE WENBER, &7T 530021)
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Effect of Capsaicin on Proliferation and HMGB1 and IL-6
Expressions in Hepatoma SMMC-7721 Cells

XIAO Chan-chan, CHEN Mao-jian, MEI Fan-biao, REN Guan-hua, HUANG Tian-ren, LI Ji-lin, DENG Wei"
(Affiliated Tumor Hospital of Guangxi Medical University, Nanning 530021, China)

[ Abstract | Objective; To investigate the effect of capsaicin on proliferation in human hepatoma SMMC-
7721 cells and its possible molecular mechanism. Method; Capsaicin ( 50, 100, 150, 200, 250,
300 pwmol-L™") groups and blank group were set up. The cell viability was detected by cell counting kit-8
(CCK-8) assay after SMMC-7721 cells were treated with capsaicin (50, 100, 150, 200, 250, 300 wmol-L~")
for 24, 48, 72 h. The morphological changes were observed under an inverted microscope after SMMC-7721 cells
were treated with capsaicin (150, 200, 250 pmol-L ") for 24 h. The mRNA expression levels of high mobility
group box 1 (HMGBI1) and interleukin-6 (IL-6) were measured by Real-time PCR after SMMC-7721 cells were
treated with capsaicin (150, 200, 250 pdmol-L’]) for 24 h. The levels of HMGB1 and IL-6 in cell culture
supernatant were detected by enzyme-linked immunosorbent assay ( ELISA) after SMMC-7721 cells were treated
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with capsaicin (150, 200, 250 umol-Lfl) for 24 h. Result; Compared with the blank group, there was no
significant difference between 50 and 100 wmol-L ™" capsaicin groups treated for 24, 48, 72 h; after treated with
the other concentrations of capsaicin (150, 200, 250, 300 pmol-L ") at different time points, the proliferation
inhibition rate was statistically significant ( P <0.05), with significant concentration and time-dependent effect;
compared with the blank group, capsaicin (150, 200, 250 pmol - L") groups showed different degrees of
morphological changes in SMMC-7721 cells, which became round and wrinkled, with a poor attachment and more
exfoliation; compared with the blank group, the mRNA expressions of HMGB1 and IL-6 in SMMC-7721 cells of
capsaicin (150, 200, 250 pmol-L ") groups were significantly down-regulated (P <0.05) , and the secretions of
HMGBI1 and IL-6 were significantly decreased in the supernatant (P <0.05). Conclusion; Capsaicin inhibits cell
proliferation of SMMC-7721 cells, and the possible mechanism may be related to the down-regulation of HMGBI

and IL-6 at the mRNA and protein levels.
[ Key words ]
interleukin-6 (IL-6)
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L1 4tk AHE SMMC-7721 46 i | =%}
2 e b1 A o B2 5T B M, 4% TCHuS2,
L2 25 S ) B ( 38 B MCE 24 A), it 5
HY-10448 4l fiF =98% ) ; i 2F IfiL % ( FBS) Al DMEM
K (£ H Gibeo 24 ], it 5 43 5 24 10099-141,
C11995500BT) ; 15 % % -5 5 R IH W, 0. 25% ik 11
fig ( 3 F Hyclone 24 &), it %5 4 il 2 SV30010,
J140028 ) ; 24 i i1 %5 i 1) &-8 (CCK-8, H A& 7] 1=k
ST, 45 CKO4) ;trizol (32 [E Ambion 24 #] , it
5 15596026 ) ; it 5 5 A1 52 B 2 ) 5 i+ PCR (Real-
time PCR) i 7 & ( H A& Takara 2% ], it 5 43 51 A
RRO47A ,RR820A ) ;5[ ) M LB AW H AR A IR
/N F A L, HMGB1 (163 bp): I #if 5'-TGTGC
AAACTTGTCGGGAG-3', F W# 5'-TCTTTCATAACGG
GCCTTGTC-3"; IL-6 (149 bp): L i 5'-ACTCACC
TCTTCAGAACGAATTG-3', T Ji# 5'-CCATCTTTGGAA
GGTTCAGGTTG-3"; H i /& -3-# & i & /ity ( GAPDH,,
258 bp) : I i 5'-AGAAGGCTGGGGCTCATTTG-3",
W 5'-AGGGGCCATCCACAGTCTTC-3'; HMGBI , IL-6
it 36 B 92 R BEEIN 5 ( ELISA) 120500 & (DUBR S i 4 2F
YR A R R S5 4 0 A E-EL-H1554¢, E-EL-
HO0102¢) ,

1.3 {U%s BBIS B CO, 35546 (15 [E Heraeus />
Al ) ;CKX41 {3 & B 4 85 ( H A Olympus 2 ] ) ;
Nanodrop 2000 U8 #1843 606 B 1T (26 [E Thermo 2y
F]) ; Mx3000P %! Real-time PCR {¥ ( 3£ [E Agilent 2
H)) ;LB940 #Y Z T e bn AL (12 [E Berthold A H]) o

2 FiE
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10% FBS,100 U-mL ™' 75 Z Ml 100 mg- L~ fE 5 =
) DMEM 5¢ 485 3%, & T 37 °C 5% CO, 4l ffu ks 5=
P AT R SR o

2.2 BRARGEECH] PR AE A7 0 I A DL X T AR
W BT S A I 5 R BFgE TAE AY K e
Ji# 4 50,100, 150,200,250, 300 pmol-L ™", DMSO
ZARFRG N 0. 1% , 25 FHAAE & A 0. 1% DMSO
() 58 245 52 W o

2.3 CCK-8 k& far il 4 Mo 3% 5 HOXE 8 2R Ky
SMMC-7721 40 g, % B 4 2 x 10* 4~/mL [ 241
M, DL AEFL 100 L 30 F 96 fL Ak, T 37 C
5% CO, MR FRAEh RT3 24 h R F R IR,
AL AT A B A S TR Ve B SRUBR ) 5¢ 4 8 97 T
(50,100,150,200,250,300 wmol-L~") 100 pL, %
i 6 NEAL, FE s [ AR L, & T 37 C
5% CO, 415 35 46 b 3 0 K 5% 24,48,72 h, 45 AL
A CCK-8 TAF 10 wL.,37 CHEFR 1 h 5, A AgHRAX
Kl 45 AL 450 nm PR WG Ao A0 A R =
[ (A —Awza )/ (A —Aspq) 1 x100% ¢

2.4 MBS MEE BOSEE K SMMC-7721
Afa, LS x 107 A/FLEE R T 6 FLAR B T 37 C
5% CO, A3 FR 46 b 85 38, P A L Al & 28 70% ~
80% I, E 4 Ky £ 0,150,200,250 pmol - L ™" fit) 5 #1
BRAk 1G5 . i SR 24 h 5 R DG E B W
A UL A5 1Y A2 AL T4 R

2.5 Real-time PCR # 048 5¢ mRNA K %f%c4:
KA SMMC-7721 4iififg, LA 5 x 10° 4~/ L3R T 6 fL
B, 8T 37 C 5% CO, 40 0 1% 346 vh 55 3%, 15 4
Mifh G 2 70% ~80% B, Jin A2y B 2 0,150,200,
250 pmol- L™ BRHUAK 15 3% 24 h Ji, i 5 40 e,
trizol YA $& HUAS 21 41 i 5 RNA, Jf- M0 8 v B . iF 474
¥ SR PCR LI, PCR J B 258 95 C 30 s,
95 °C 55,60 C 30 5,72 C 30 s;40 1E ¥, L
GAPDH fE R P92, 1 2795115 H Y mRNA (1) 4]
Xf B,

2.6 ELISA 1 I3 b HMGBI1,IL-6 /K 4}
g Ky 3R 1e 2.5 W, WA A A AR I B 5 R A
Fie BRI &5 B0 484 ELISA £l HMGB1 A1 IL-6
KF-

2.7 GiitsEabE SR SPSS 17.0 Bk k47 B8
T, TR I &5 B L)L & £ s 6%, 411A] H B R o
PRI 28 J7 22 43 B, 50408 ) 9 5 LG 4% R D LSD K 5, 52
WU T3 WELE ,P<0.05 NESEASH¥%E X,

3 &R

3.1 BUMBE X SMMC-7721 40 IsEFE S 52
F 4 32, B 50,100 wmol - L ™" 4H 4 ] 24,48,
72 h ZR TG EE Lo AR U BRI AR
FHAS TR B[] 50, %o 248 Jf 400 1) 232 0] 4 785 (P < 0.05)
WA 1, AR CCK-8 S5 45 R, ik BB BB 150,
200,250 wmol- L™ 475 42505 .

x1 HMWEX SMMC-7721 (RS FE MM EI RPE M (2 +5,n=6)

Table 1  Effect of capsaicin on SMMC-7721 cell proliferation

inhibition rate(x +s,n=6) %

251 /ij]fﬁil 24 h 48 h 72 h

gs - 0 0 0

FHARLE 50 0.98 +0.20 2.17 £0. 45 3.64 0. 64
100 3.54 +£0.77 5.33 +1.06 6.09 +1.01
150 18.36 £4.31" 22,72 +2.04" 27.32 £3.52"
200 33.41 £5.34") 39.64 £3.23" 47.68 =4.07"
250 50.72 £3.81" 61.43 +5.77" 70.85 +3.32"
300 68.15£3.97" 80.93 £5.03" 90.91 +5.15"

T - 525 (5 21 Rl g g P <0. 05,

3.2 MU XT SMMC-7721 4R fIE S M 25 1
AN HES B, RARTE T AR i ST O, G
KL 4 5 BOHURR (150,200,250 pwmol - L") 41 i % 2454
T RE A K A0 T A AR I A A, W RE 2% A i
Wiy 22, )i LA 250 wmol - L' ZHHI R, ULIE 1,

AL 2545 B ~ DL B (150,200, 250 pmol - L") 41
B 1 ZeEx SMMC-7721 40 B 7% 25 i 8 0 (5] 5 W 308, < 200)
Fig.1 Effect of capsaicin on morphological changes of SMMC-7721

cells (inverted microscope, x200)

3.3 BB XF SMMC-7721 4 g HMGBI1, IL-6
mRNA FEKF R 525 14, BB GR
(150,200,250 pmol - L.™") 2H 41 Jifg  HMGBI, 1L-6
mRNA RIRPE R (P <0.05), WE2,

.91 .
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R2  HWEX SMMC-7721 41 i3 HMGBI1,IL-6 mRNA 3 3% 7k F
BRI (x £5,n=3)

Table 2 Effect of capsaicin on mRNA expressions of HMGB1 and
IL-6 in SMMC-7721 cells(x +s,n=3)

41531 B/ wmol + 17! HMGB1 1L-6
% - 1. 00 1. 00
BRI 150 0.79 £0. 11" 0.84 £0.09"

200 0.63 +0.05" 0.71 £0. 10"
250 0.42 +0.09" 0.49 +0.09"

H S A RKY P<0.05(F£3 ),

3.4 BHIBE X SMMC-7721 40 %% % I 3% HMGBI ,
IL-6 KF-Hsgm 525 4 i, BOHAR (150,200,
250 wmol-L™") 41 4 ffg % 3% 3% o HMGB1 1 IL-6
AP W] AR (P <0.05) , L3 3,

F3 MBI SMMC-7721 20 g ¥ 3= £ 75 HMGBI1, IL-6 B & i
(xxs,n=3)

Table 3 Effect of capsaicin on levels of HMGB1 and IL-6 in culture

supernatant of SMMC-7721 cells(x +s,n=3) ng-L~!
24 5 e i/ pmol + L ™! HMGBI IL-6
2 - 616.43 +11.97 517.70
R 150 483.34 +17.47") 463.94 +26.63"
200 394.38 £10.51") 401.31 +13.89Y
250 267.55 +9.64") 345.33 £8.15"
4 itig

FRPRUBR 2 — i KSR AFAE TR A 40 BB B 224
SRS I A B B S AE W e, ARG, B R /DN,
FF & I FH I e R AF o B 5 IR S BRRRUAR N A LA
iR BT R PR R R 2 M AR,
I L X 22 i geg an LR g L A 200 g L S Ml O % b
58 R B0 R 45 ELAT IR T T O T B
Be 988 0% 1 B4 FH A AR AL, B i A iR
AR ZH T A 5 R I, AN R A R X H g
SMMC-7721 4 g iT 5% Ff2 22 A Mk mY . &
SO R H ok B 0 BB AE T g SMMC-
7721 4N, & PR AE B W 4 k) SMMC-7721 40 ff /Y
PR Hh 35 A AE 52— a2 B B ] R0 5] 22 4K 2
N TEARSE LRSS R R, JIFfE SMMC-7721 41
JH AE AN T Ve 3 AR VR 5, T 38 & A4 T I 8
ARAk AN AR B A An WG RE 2% VR Y £ 4 2k
R RIS R B S 3 — 2P 1 B BRI LA A A
060 SMMC-7721 248 fa 3 58 () 7E H .

e i Rk R R — A2 B 2 R R
() ek A, S b e JER e R % RE B TA Ry S A b EE L
JRH Z —, HMGBI J&—REBEEZAIM S & &FE .

- 02 .

= AR SF ) DNA 255 8 H . HMGBI 0] iy & fL (1) e
S 2D (345 B/ 5 W N L L B SR A R 45 ) 2 3
O3 W, BY R VR B0 B8 A7 4% 4 B B0 R s 2 A0 A AL, R
ZE4NH 4 HMGBT E A5 42 JF 40 a4 4k | filk & Fe 34
T HRE A, o — P Y M AR E A RN B 5k
ZH MR T, 7F e R A L 56 T 48 (ot 0 1 450 40 0 i
TSI R HLH v R A @O TR R
FREEH A4 HMGBL 4y 5 1418 1 4 4 7T 412 HE fif
R ZH ML B T A FRE 22, S B R o i 15 v )
JEP . HMGB 5 4 3k i HF 8 28 2 00 U W) 8 2%
T HMGBI X33k 09 9 BB R0 2 %0 T g >
S emfg " MRS W & B, HMGBL &
50T HepG2 41 Mo 38 5, #h U5 ¥ HMGB1 RE {2 i
HepG2 41 il 3% 7 , i HMGB1 47 4 I H A7 40 hi 334 5
YRR, 1 H HMGB1 $o 4 X 1T 410 B 9 7T 58 43 36 97 1
Hlo AW & B, 76 7 [5) B 40 & o, HMGB1 f
FIREI W T OE R 40 i &, N H HMGBI 4%
SEPEFRE P P9 BR R £ iR BT HMGB1 K H: 37 {4 3 %
J&i & IR 7] JH- 96 40 22 %) 65 8 B8 0 B A4 e ) 4 B
32 BN A, A OC 4 A A 39 EE AR S A I O B T
9 23 ot B A S R LA 2, A AT
FEEE RN, 4 BB AE I, SMMC-7721 41 i
HMGB1 mRNA %3k ] i F i, HMGB1 {14 & ji 32 %I
PO B2 7S ORI O] gl o 90 il HMGB1 Rk 5
TR, DA T 440 74 4 i 4

RGN M T, R R 1L-6 76 HLAA 1 S 9
AR AR 4 K 2R R R R R I e 4 R A
FPO S TL-6 J—Fh A 2 Bl 2R 2 T g A 48 4
JH DXL, T 14 i g 248 ) 39 B M G REEE L fe
Ko BARZETT WA Sy SR AR 1 SAE 55 I RS A A s SAE
PIF L WG R TE S A D BT g6 A
N =0l s R R e 1 N (R Rl U =7
Ji 1L-6 3 H m Wk B IL-6 o SEFE I &L . %
A B 525 A 5T 2 B, 2 0E A AR 40 s L
TL-6 F) 7 A= A1 J) Bl 440 i f) 454 5, 107 T 400 L F) 8
TR B PR o A 3 1 A B R A T
HRERIE R 22 0 %P R & B, 75 . LT
Bl W 175 5 1 /s BRI A 80 v /N BRI TL-6 /KT
b 3 g T B ) B A R B IR I TL-6 7K
- 9 B S R R R AR K. S —30m
S A RGE R R B 7 IS X 2 K Y e i
f9 R BT 98 102 B LA A S 0 o R, ECAE ML o 5
P TL-6 1Y 2RIk F TL-6/15 545 T St S s A 7 3
(STAT3) {5538 B % LA 670 . ABFIE 4 B R,
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W8 T, 2 i 2, 8 s AR T Sl e 410 ) 1L-6
(023K 55 73, DA T 300 1 240 4

25 bR, BOMUIE T SMMC-7721 20 it 44 5 EL A

THIE T, o] RE 5 R 40 e HMGB1 #1 1L-6 (1) 3
K5 A 5 Al B T 5 HMGBL, IL-6 1) 3
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