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Hydrogen sulfide inhibits tumor necrosis factor alpha induced inflammatory

response of keratinocytes via nuclear factor-kappa B pathway
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[ Abstract ] Objective; To investigate the effects of exogenous hydrogen sulfide(H,S) on the production of interleukin 6 (IL-6) , inter—

leukin 8(IL-8) ,and nitric oxide (NO) in keratinocytes induced by tumor necrosis factor alpha (TNF-a),and to explore whether nu—
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clear factor kappa B(NF-kB) signaling pathway is involved in
this process. Methods.HaCat cells were induced by TNF-a to

secrete inflammatory factors,and the H,S donor,sedium hydro—
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sulfide (NaHS),was added to the medium with different concentrations.The levels of IL-6 and IL-8 secreted by HaCat cells were
measured by ELISA method; RT-PCR was performed to detect IL-6 and IL-8 mRNA levels.Griess method was used to determine the
production of NO.The intracellular inducible nitric oxide synthase (iNOS),phosphorylation of I-kappa B-alpha (p-IKB-a) and nu-
cleus NF-«B P65 levels were assayed by Western blot. Results: 10 ng/ml TNF-a could significantly increase the transcriptional and
secretion levels of IL—6 and IL-8 in HaCat cells.The NO production in the culture supematant and the intracellular level of iNOS
were significantly increased;intracellular p~-IKB-o and nucleus P65 levels were also significantly increased. 20~400 pmol/I. NaHS
was given as pretreatment one hour prior to the induction by TNF—a.The results showed dose—dependent inhibition of the secretion of
IL-6,IL-8 and NO,and partial inhibition of NF-KkB signaling pathway. Conclusion :H,S can inhibit TNF-a-induced inflammatory
response of keratinocytes via NF-kB pathway.
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AL S (Hydrogen sulfide , H,S)¥E y — Fhir B () SR AE
S4F, 55N EMERNRELEEIR, iHK YK
KA R HS EARIRMTTR MR HS BT H i
IR FEE F alpha(Tumor necrosis factor alpha, TNF-o)#5 % /)
1 RIE B M (Keratinocytes , KC) RYSREE S N , B BT 14 A JLAH
KA AP AELA TNF-o FEA KC #k HaCat RS
RAE SRR, LABR A /L4 (Sodium hydrosulfide,NaHS)
YEA H,S B, 39T HoS BT RAE R A5 B HAE AL
il , J B 1R B IR SR ALET VAT B R BT R, A B R B IR
BB YR BT LR

1 ¥RERE

1.1 2N
Ff 4 % (Hyclone 2] ) JEE#H A TNF—a(Peprotech 7N

7)) ;NaHS PDTC(Sigma 22 #] ) ; A IL-6, A IL-8 ELISA &5
E(HEBRAEEYHSERAF) ;NO BWHAF & 4Rl
EAMAMEKEAMEAN & (BRI REYEARGTRAR);
Trizol (Invitrogen 2> 7] ) ; i %% % & PCR EF & (L ERBAE
R ARAF) ; RIUAFE R B — S LA 4 B (Inducible
nitric oxide synthase,iNOS) Bk I-kappa B-alpha(Phos—
phorylation of I-kappa B-alpha,p-IKB-a) P65 {4 (3%
Santa Cruz 48] ),

1.2 Fik

121 ZUAEESF ARk HaCat W B RS RELE
YR BHERARAR, FAEK TS 10%0 B4 15 1%
WHLKIE B DMEM $E 3R BT 37°C, 95% M FABHE , &
5%CO, BEFFRE P W MR

12.2 G RALTE  BUHEOE KM, #5E 2x10° 4/
ml KR B BER TR TR, U A O 43 5 BB 4 R4

20 wmol/L.4H .50 pmol/LZH 100 pmol/LZH 200 pmol/LEH 400
pmol/LZH \PDTC 41, *TFR4H 40 R nsE R o AL I8 55
2H AR R SR L P AR YR N 10 ng/ml B TNF-ot;20 pmol/
L4 .50 pwmol/LZH 100 pmol/LZH 200 pmol/L£H 400 wmol/L
24, MRAEMA TNF-o 87 1 h, 205000 A S0 B S %4 7 8
{9 NaHS,PDTC 4 &M ALK KE A 100 pmol/L PDTC,. &
A%k 6 AT,

1.2.3  ELISA B:AI4IMRE 5% 13 1L-6 F1 IL-8 /K BUW
W L R AR A A TNF-a J5 24 h B8535 B4 300
pl,3 000 r/min 10 min .0, WS E1E , # BB A IL-6, A IL-8
ELISA I S /Fit o a4 L9 TL-6 1 1L-8 MovREE,
1.24 RT-PCR ¥EAGTIZAM IL-6 #1 11.-8 mRNA 7/KF  BUXt
M A R A B TNF-o J5 24 h G940, 2 B8R
B 45 F Trizol $2EX RNA , #i%% Z i85 & & W cDNA, & SYBR
Green Y RealMasterMix i#5 PCR i, IL-6 5| ¥1/E% K .
514 5° —~ATTCCTTCTTCTGGTCAGAAACC, F #5814y 3°
~ACAAAGGATATTCAAACTGCATAGC;IL-8 31 #5510 .
#5149 5° ~AACAGTGGCTGAACCAGAG, Fi514y 3’ -
AGGAGGGCTTCAATAGAGG ; N & GAPDH HIBI#F51 8 .
L5149 5° -CAGCCTGATGGTGCTGTG, F #3514 3’ -TCT-
GCTCCTCCTGTTCGACT, 3% 5% [ N 444 :42°C 50 min,95°
C 5 min, PCR KW 454 :95°C 5 min, 95°C 45 5,60°C 30 s,
72°C 30 s, 3 40 MBI, LI BhAE 2R KIS | P Rods Btk B
27200 st A IL-6 A1 IL-8 mRNA /K THXTE BT,
1.2.5 Griess JRRM 4B UIE S B3 NO /K BUOWBEALIR
HAZHMA TNF-a J5 24 h B9355 LE & 100 pl, 3R
FIVLEH 4R 4E i & LS UAEREh A& B, SR B NO 1Y
Fie = &8

1.2.6 Western blot %KM 41 ML FRIS% Py iNOS . p~IKB-a FiIfE
BN NF-«B P65 /K ¥  BUW B4 LA R HARZFAMA TNF-a
J& 24 h BIAINE , R R ERAE LB BB AR E O R
F,BCA BT EAE R, A 10%53 BB, 5%k 48 B i
SDS-PAGE BEBZHLYk . BELIMA 60 pg FH ,{EE 80 V, 4518
BREETE AT B, ML RS 120 V, EE R B I BIA 5
FEIREHR . 300 mA fHFBEEHE (1 RS S] PVDF B | 5%
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HRAR I RIFITERY, TNF-o J2 B2 8 FL 4 5 1 R
P RAEEEANTRERE T, 7 BB RAE 074 Fi R
PREEEEMA. HSEA—MFRENSEESST, 25
RN ZRERNREAESR, YRR B RS HS A
AIRBEHIRIERD, EALK P, RATRA HaCat 4HHI1EH
M, FATNF-o 5% HaCat 40 M 28 57 K2 361 70 40 BiE 48 RE A
B, H5 HS BFTRVE RIS R HAE AL,

H,S B4k NO f— &k 2 5 RBLRIR NS 3 M sikfs
B4F H,S EEEFFI ATP BUBEHEE (Ko B ) BRI
O MBSO PO B V1 R AR SR, R13 B HS
ST RAF#E, NaHS TEARN TR R Na* M HS, BE S
H* Z56 18 H,S, H,S 1 NaHS T REIAT-459, ZEAB5 R,
FRATLA NaHS 2 H,S BtAsRERIT H,S A oLH,

IL-6 1 IL-8 A EM i iEtt S 58 BRREE
FEAHSR M S AR, AT RS R B R
SR IL-6 F1 IL-8 K FERITRI B R FIEH S RA, 5
BB PASL W4 BUEMR, 51 HS BAMX, 4546
WIT , RERERIF S, PAST WE400820 , S A L TL-6 F0 IL-8 7K
EBRVIRE T IER M BA , HREEITIE L0 BREK,
ARFTLER L, 10 ng/ml B TNF-o fEBA 2 _E 1A HaCat 4Hj
P IL-6 1 IL-8 mRNA /K¥, f@#kixX 2 # [ F #4533, NaHS
EFRRBEINE TNF-o XF IL-6 1 IL-8 BB S4EM, 12
AR HS B S ARRIER,

NO ¥E Rk BB ALY s B o F RGBSR ST,
i — &b %A B8 (Nitric oxide synthase, NOS)#EAVJE Y1 A Eks
HR (L-Arg) T4 i, B RUESE, WILsh YA N A AE B R R
) NOS, — P i e 1fn B P B2 40 M A0 40 2 40 M R 82 6 ALY
NOS, #RZ HA BB —E RS E (cNOS) , B HE TERET
Ca®/F5 I (CaM) , P BOERE BOE , B HIE 4 75t () 52
5, H—ME INOS, T EAETHE-ERgt, BEAH
RETARE, THIE LR LA E T, 0 TNF-a IL-
1B.y- T3 & (IFN-vy) R BHIE . INOS HITE MK T
Ca?/CaM , fEFIZ B A, AL AE S5 38 T cNOS, NO K
ERERIR, 5 0, RMARM 0, \H,0, & NO,- .ONOO-,
OH - EWA BRI, AR 2 54 R 53k
FePE SRR N, IR B N RIS T R SR B TR B, B
IRIBFE R KC TR SMNRST RAEGIRE FEMERAT,
BRI NO, 7E BRI ARSI R AE SR, FEA LR,
RAITHFRE R wE B, 10 ng/ml ¥ TNF-o BBl B %S
HaCat 418323 iNOs, B NO, NaHS 277 B4R i itk 411 81
TNF-o T iNOs 5S4,

NF-«kB 2 H Rel EORK B R AR —REEHEFE
¥ BE SRR SR S RIEMEEA XERNEH T
IR T , ATISOE X LA A% 7, R ERET ,NF-«B
5 kB &4, ULEHRSFEETHARME S, Y23 st
{55 BIRBET , IxB BERRAL, B B DNA 454 WP NF-
kB IR IR pS0/p65 HHEAL R, J shEl R En B R i i

., BEl, B&IUFERZ NF«B JEEHZEEA IL-1 beta L2,
IL-6.IL-8 IL-12 TNF-a.iNOs ZEto11 | SEAESR ISR,
KC % NF-«B #5d BETE AL S4B AR I R B VIAR A, 1A
] Western blot Z5 52581, NaHS 5 7 B 13t 4 ) TNF-
o 5|HEH 1B BERRAL, AT NF-«B BTE4L

LR HS AR MBS H 28 2RI RE 260, 4
I H,S 1RYT RAE LA B4R B IR A T BRI , AT
REAEEN HS WYL ESBNER AT RNIBITR
BRZY ., B EBRGEFIERARBHH, HS X
KC 40 fu 5 L) K i B A U N e B — AT,

2 % x ®

(1] WEH, 8 BEBRERNRESREILHID. b4 KE
4, 2006,39(4):238-240.
(2] HHF, AR, ARM, F PR RSN E TN #
FEHR R P B A B4R, 2009, 61(4):356-360.
[3] Wolfram J A,Diaconu D,Hatala D A, et al.Keratinocyte but not
endothelial cell -specific overexpression of Tie2 leads to the develop—
ment of psoriasis[J].Am J Pathol,2009,174(4):1443-1458.
[4] Portugal—-Cohen M,Kohen R.Exposure of human keratinocytes to
ischemia, hyperglycemia and their combination induces oxidative stress
via the enzymes inducible nitric oxide synthase and xanthine oxidase[J].
J Dermatol Sci, 2009,55(2):82-90.
[5] Yu B,Koga T,Urabe K,Moroi Y,et al.Differential regulation of
thymus—and activation-regulated chemokine induced by IL-4,IL-13,
TNF -alpha and IFN-gamma in human keratinocyte and fibroblast[J).J
Dermatol Sci,2002,30(1):29-36.
(6] #&2=, 2BV BHsE, L MIE b HHEES PC12 4
RO T RORS ML), LK (B4R , 2010, 31(1) :79-84.
[71 Zalewska A,Glowacka E, Wyczéykowska J,et al.Interleukin 6 and 8
levels in plasma and fibroblast cultures in psoriasis[J].Mediators In-
flamm , 2006,2006(1) : 1-6.
[8] Higuchi M, Higashi N, Taki H.et al.Cytolytic mechanisms of acti-
vated macrophages:tumor necrosis factor and L —arginine —dependent
mechanisms act synergistically as the major cytolytic mechanisms of
activated macrophages(J].J Immunol, 1990, 144 ; 1245-1451.
[9] HongI,Rho H S,Kim D H, et al. Activation of LXRa induces lipoge—
nesis in HaCaT cells[J].Arch Pharm Res.,2010,33(9):1443-1449,
[10] &1AR HEMSFRAZEMEE 2 IR ALE B RAE, 2001.
480-494.
[11] Kurylowicz A ,Nauman J.The role of nuclear factor—kappa B in the
development of autoimmune diseases:a link between genes and environ—
ment[J].Acta Biochim Pol,2008,55(4):629-647.
[12] Tsuruta D.NF-kappaB links keratinocytes -and lymphocytes in the
pathogenesis of psoriasis[J].Recent Pat Inflamm Allergy Drug Discov.,
2009,3(1):40-48.

(FEH#E:AAL)



