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Apoptosis of hepatic stellate cells nduced by sulfasalazine
ZHU Hui-li', SHEN Wei', CHEN Zhong-Yond (*Department of Gastoenterology, Second Affiliated Hospital of ChonggingM edical Uni-
versity, Chongging 400010; *Department of Hepatbiliary Surgery, Second People’ s Hogital of L iangshan, Xichang 615000, Sichuan, China)

Abstract: Objective To deteminewhether sulfasalazine stimulates hepatic stellate cell (HSC-T6) agpop-
tosis and its possible mechanisn. M ethods CCK-8 assay, acridine orange/ethidium branide (AO/EB) and
Annexin FITC/Pl were usd b detemine cell grovth and cell gpoptosis The expresson of NFK B P65,
phopho- KK and phogpho-k B was detected by W estern blotting The nuclear translocation of HSC-T6 P65 was
observed with laser confocal microsoopy. Results  Sulfasalazine digplayed a strong growth inhibition and pro-
moting gpoptosis effect on HSC-T6 cells in a dose and tme-degpendent manner  Sulfasalazine, but not 5-anin-
osalicylic acid or aulfgpyridine, inhibited the activation of NFK B by down-regulating the exp ressions of P-1KK,
P-K B and the nuclear translocation of P65 Conclusion Sulfasalazine can inhibitNFK B activity and pramote
goopsis in HIC-T6 cells where the Rel/NFK B /k B / IKK pathway plays an important ole in HSC survival

Key words aulfasalazine; HSC-T6; gpoptosis proliferation; NFK B

(Sulfasalazine, SASP) 20 40 5- HC-
5- (5-aminosalicylic acid, 5-AA) T6 , ,
(sulfapyridine, SPY)

1
IKB
( IKKx IKK3 ) NFk B 11
, HSC- HSC-T6 ;
T6 , ; L02 5 Signa :
(DM S0) , Q 1 mmol/L ,
- 20 ,DM 0 <0 1%
Cell Counting Kit-8 A ssay (CCK-8 ) ; Annex-
- 13452172028, Email: zhuhuili2006@ ohu oom inv-FITC/PI ; NFKB P65
, Email: shenwei315@163 com IKKX IKBX W estern B lot

: 2007-09-04; : 2007-10-10 Santa cruz ( )



1 , HSC-T6 71
12 ) ,
121 HSC-T6,
, 10% 8x10' U /L 127 NFKB 6
RV 11640 , 37 5% QO, A ;B 1 INFe
’ . Q25% -0 02%EDTA (TNFer 150 U /ml 30min); C : ASP (2 mmol/L);
3min, ’ ‘ D :INF& +ASP ( ASP 60 min TNFe
' 1x10°  /ml, 30 min) 4% 10 min, BS 2
122 ( 2 50 , Q 5% Triton X-100, 37 10 min, FBS
),Q 1%DM O ( 2 5% 3 ., 10 min 37 30 min,
Q1% DM), (ASP): 100 INFK B P65 ( ) (1 100 ),
051 2mmollL  SASP 5- 2h,BS 2 541 - IgGFITC( ),
(5ARA): 0512mmol/lL  5A%RA; 0minBS 2 ., 90% :
(SPY): Q512mmol/lL  SPY; '
5- i (5AA + SPY): pinhole 1 0; 1 10; 40
2mmol/L 5ASA +2mmol/L SPY 13
123 Cell Counting Kit-8 A ssay (CCK-8 ) xts ,  SPSS100
. , 1x10° / Dunnett-t
6 96 ( \ mBS, 5
) 100 |, ,
( , ) 37 48 h, 21 HSC-T6
, , 1004 |,
37 5%Q0, 24 h 24 h CCK-8 ’ HSC-T6
100 | CCK-8, 60 min 450 rm ’ ,
[D (490) ] 3 ASPQ5 1 2mmol/L D (490) (Q 524 +0.044)
124 (Annexinv) / (P (0.402+0 069) (Q 113 +Q 055), (0 61 %
, BS 2 , 10¢ AN 0.09), DM (0 606 +0Q 105) ,
nexinV 54 | PI , 10 min (P<Q 05) 5-
488 rm FACS Calibur , HC-T6 24 h HC-T6
2x10° , ModFitLT 5AA Q5 1 2mmol/L D (490) (0 684 +
3 : 0.089) (Q 841 +0Q 092) (Q 628 +0Q 092); SPY 0.5 1
, (phosphatidylserine, PS) . Annexin- 2mmol/L D (490) (0 697 £0 122) (Q 586 £Q 145)
V' IPI : ,PS . Annex- (0 584 +0Q 128); 5AA + PY D (490) (Q 578 +
inv*/PI : , PS 0.279), DM . (P >0 05)
., AnnexinV " /PI" 2 2 AnnexinV /Pl
125 AO/EB , 5- HSC-T6
, Q 1%DM O 24h ,05 1 2mmol/L (%)
( ), 24 h, 1 ml 100u g/ml (6 96+0 39); (12 09+1 56); (16 72+2 98);
AO EB : 1x10° 1L (1 74 +Q 31); DM SO (3 42+0Q 41); DM SO
, 95 | , 541 AO/EB , ,
, ,3min DM O (P <0 05) 2mmol/L
, ,510 M (AnnexinV * /PI" ), 5-
126 Wesem blot NFK B P65 IKK IKB- HSC-T6 )
a Satus Cruzs (P>005) ( 1)
WB ,BCA , 23
- 70 80U g . DSPAGE , ( x400) ,
, NFK B P65 IKK KBt , ( 2a)
(1 10 ), , , ,
(1 2 000), W estem L ightning 1 mmol /L
, B -action HC-T624 h ( B)



72 30

- | ||\l\
_ Ara
1 -5 4% y 0. .20 30 60 120 min

B3 TNF-o I8 HSC-T6 A& IKK IKB-o BEKEHEA

1 :2:DM S0 :3-5 051 2mmol/L ASP A
P-IKK

051 2mmol/L SPY 112: 5-AA + SPY _ P-IKB-«

1 HSC-T6 B
0.45; wp-IKK © P-IKB

0.40
& 0.35
= (.30
% 0.25
2 0.20
& 0.15
= 0.10
~0.05

. > > g - =
]
A We B:Z ¥ 4#

1:DMSO #8848 ;2 . TNF-o #) 848 ;3. TNF-a + DMSO 43241 :4 -6

2% % 0.5.1 .2 mmol/LSASP + TNF-o 4L #2 48 ;7 :2 mmol/L 5-ASA

/0 ;8 :2 mmol/L SPY + TNF-« 4 3248

+ TNF-o 452 4
a: P<0.05, b: P<0.01,%5 DMSO =} 88 41 rb 4%
4 HIEERARALAE R H 5 R4 412 HSC-T6 FREER 1L IKK
IKB-a ERKFERFRIE

vg 25 HSC-T6 #% 4% 3% B F-«B ( NF-

2.5 Hp R 653% i Wit
kB) &M 89 %

2.5.1 Western blot 45 % aj ’;;u 2 mmol/L HJl &Lt fike

NHEE T 0040 A S5, 5 TNF- i, AR NF-xB 17K

VA0 B2 BH 0/ (P < 0.05) , 1fif 5-%( Ji& 'Ji MR i Frl nit I 2

A ffuR% NF-xB & K- AT B 25 (P >0.05)

A: ; B: 1mmol/L ASP - R B 12

2 AO/EB HSC-T6 ( x400) f;‘y\
i:'\h
24 KK KB II | II
i 1 ‘ 3 . 5 6

W esten blot , INF&t 20 min , IKK IKB#&
, 60 min , 7
( 3 60 min A: Western blot &4 ;B: £ & 447
KK IKBe 1: DMSO 2§ 88 40;2: TNF-a #) 3t #42; 3. TNF-a + DMSO 4 2
) ) 4.2 mmol/L SASP + TNF-« 4t 5:2 mmol/L 5-ASA + TNF-a &
60 min TNFe 60 min , P
¥4 :6.2 mmol/L SPY + TNF-a 43241
KK IKB& ) . P<0.05, 5 DMSO 58 41 rb 4%
o KK IKB&l ms wnﬁaﬁwttumﬁmwrwmg HSC-T6 5 BH#
( 4AB) NF-kB P65 B EKEHEE




. HSC-T6 73
252 HSC-T6 P65 nexinV) / (P1) AO/
( ) : - , HSC-T6
HSC-T6 60 min , P65
( eB), 30min ’ ’
P65 ( 6C); > 6]
30 min NFe 60 min, TNFe HSC-T6 Oakley
HSC-T6P65
24 h AO /BB ,
, 5-
HSC
T
[4.5]
NFK B , , 5-
HSC-T6 NFK B e
W estern blot
HSC-T6 IKK IKB
P65 TNFe
HSC-T6 , 20 min
IKB , 60 min ,
, P65
HSC-T6
;B: INF&  ;C: SASP ;D: ASP INFa NFK B P65
6 HSC-T6 P65 HSC-T6 30 min
( 400) , NFel IKK
3 IKB NFK B P65 ,
. P65 5-
(hepatic stellate cells, HC) INFe
' HSC-T6 IKK IKB , P65
HCs ’ NFK B, HSC-T6
NFK B , HCs NFe HC-T6
, HCs IKK IKB P65 , NF-
(21 NFK B HSCs KB ' HSC-T6 .
, HSCs , Oakley °
Oakley '
DNA 49 (GADD4$ ) ,
| 30% - NK . NK SP600125
70% 5- J
’ GADD4$ , NFK B
5- ' NFK B
NK GADD4%
, NEKB NFKB XNK , M KK7
, 5 , NK \
KK , KB HSC
, KB , NFKB (.27 IKK , KB ,
CCK-8 (An- NFK B

NFK B



74

30

GADD4$ ,

[8] , NFK B

[9]

[1] Weber CK, Liptay SWirth T, etal Suppression of NF-kgppaB activi-
ty by sulfasalazine ismediated by direct inhibition of lkgppaB kinases
alpha and beta[ J]. Gastroentemlogy, 2000, 119(5): 1209 - 1218

[2] LangA, Schoonhoven R, Tuvia S, et al Nuclear factor kgppa B in
pmoliferation, activation and gpoptosis in rat hepatic stellate cells[J]. J
Hepatol, 2000,33(1): 49 - 58

[3] WahIC, Liptay S, Adler G, etal Sulfasalazine apotent and ecific

1163 - 1174

[4] Liptay S, Fulda S, Schanbacher M, et al Molecular mechanisns of
aulfasalazine-induced T-cell gpoptosis[J]. BrJ Phamacol, 2002, 137
(5): 608 - 620

[5] SalhB, Ass K, Huang S, et al Disociated ROS production and ce-
ranide generation in wulfasalazine-induced cell death in Rav 264 7
cells[J]. JLeukocBiol, 2002,72(4): 790 - 799,

[6] Oakley F, MeM, IredaleJ P, et al Inhibition of inhibitor of keppaB
kinases stmulates hepatic stellate cell gpoptosis and accelerated recovery
fram rat liver fibrosis[J]. Gastroenterology, 2005, 128(1): 108 - 120

[7] Habens F, Srinivasan N, Oakley F, et al Novel alfasalazine ana-
logueswith enhanced NF-kappaB inhibitory and gpoptosis promoting
activity[ J]. Apoptosis 2005, 10(3): 481 - 491

[8] Hemison M, Weller M. NF-kgopaB-independent actions of sul-
fasalazine disociate the CD95L - and Apo2L /TRA L -dependent death
signaling pathways in human malignant glioma cells[ J]. Cell Death
Differ, 2003, 10(9): 1078 - 1089

[9] Rust C, Bauchmuller K, Bemt C, et al Sulfasalazine reduces bile
acid induced gpoptosis in human hepatoma cells and perfused rat livers
[J]. Gut, 2006, 55(5): 719 - 727.

inhibitor of nuclear factor kgppaB[J]. J Clin Invest, 1998, 101 (5): ( )
( 66 ) : ' -
, >60 MC - - "
(P<0 05) 52 MC , 1 )
21 1%, 2 46 , 40 , )
, 30 , 4 , ,
(P>Q 05), (P>Q 05) MC , MC
e MC MC
3
31 60
MC ,Billiarrd 1825 )
,1857 ,Virchow : e
, , 46 , 6 )
, , MC , MC
Q 06% 5 90%"" :
MC , . R574 62 : B
l 2]
' [1] . : - [J].
! ! , 1994,14(1): 38- 40
' [2] . . [M].
, 1999: 470
32 [3] , . [J]. ,
MC 2001, 21(5): 306 - 307.

[3]

[4] ByersR J, Marsh P, ParkinonD, et al Melanosis coli is asociated
with an increase in colonic epithelial apoptosis and notwith laxative use
[J]. Hisopathology, 1997, 30(2): 160 - 164

[5] LestinaL S An unusual case of melanosis cli[ J]. Gastointest En-
dosc, 2001,54(1):119- 121



