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Effects of diallyl disulfide on apoptosis of human leukemia K562 cells and expression
of Fas, FasL and caspase-8
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Abstract: Objective To study the effects of diallyl disulfide (DADS) on apoptosis of human leukemia K562 cells
and possible mechanisms. Methods The morphologic changes of leukemia K562 cells after DADS treatment were observed
by Hoechst 33258 staining. Cell apoptosis rates after different concentrations and different durations of DADS treatment
were determined by flow cytometry. Fas,
polymerase chain reaction (RT-PCR) 48 hrs after DADS treatment. Results
induced by DADS were observed. After 24 hrs of DADS treatment, the apoptosis rate of K562 cells increased from (11.60
+0.83) % at the concentration of 10 mg/L to (37.94 +0.87) % at the concentration of 40 mg/L. The apoptosis rate of
K562 cells increased after 40 mg/I. DADS with the increasing time from (37.94 +0.87)% (24 hrs) to (47.02 =
0.66)% (72 hrs).

significantly 48 hrs after DADS treatment compared with the control group (P <0.05). Conclusions

Fasl. and caspase-8 mRNA expression was estimated by reverse transcription-

The characteristics of apoptosis in K562 cells

Expression of Fas and caspase-8 mRNA increased, while Fas. mRNA expression decreased
DADS can induce

apoptosis of human leukemia K562 cells in a time- and concentration-dependent manner, possibly through increasing Fas

and caspase-8 expression and decreasing FasL. expression.
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1.1 ##

DADS ) H Fluka 23], F = H 3LV ( Dimethyl
sulfoxide , DMSO ) % it il , DMSO 23k i <0.01% ;
AN I E W B BTN DY 2 AR TR R FL
RPMI-1640 3537230 B HyClone 4\ ] ; Trizol 4 H 26
GIBCO BRL 2\ A ; Wi %% %37 & W H Fermentas
3], PCR AR &0 B ) M R A= W) 24 |, PCR 5]
Y Invitrogen 2y 5] 4 il ; Hoechst 33258 & 1 46 ]
A& [T RAEDHEAR A,

1.2 Ak

1.2.1 fpesklmpesss K562 4kl H
DU B KA SR sh g rhoss , A0 AR K F 5 10% 13T
AN 1 x 10° U/mL F 25 Z M1 10 mg/mLL 5575
22 RPMI-1640 £ 7236 B F 37°C ,5% CO, 55
NS, /2 ~3 d BB, SE8e 7y 2 41 %)
WL S 2y AL PR o o R 2 F 355 - 4 1 %o B B v 1t
R, 25 G REZH AN i DADS 5 DMSO, 35 %) R 2
I ) o 5 25 40 e 2 241 45 S AR B DMSO 5 254 kb
FRL I A KR BE 435124 10 .20 40 80 mg/L DADS, Ht
SR KA A TS

1.2.2 Hochest 33258 # &, 41 i, A 10%
JNAS I35 ) RPMI-1640 £ 35 3241 %, 3. 0 x 10°/mL
(10 B 40 R, $ R T G 6 FLES SRR, B AL
2mL, 24 h 5 A B, B0 KB, % PBS Ut 2
iU H 4% B H VR 1 mL 4°C [ % 10 min,
PBS Y& 2 3,751 100 L ) Hoechst 33258 TAET,
10 min, #pPET S, BT, EXOLBMEE T
A 340 nm PR AT SRS BRAH

1.2.3 aX @ Akn DADS 4 A & K562 48 it el
A& UL DADS fEAIE KT 24 48 .72 h 4,
1 000 r/min B%.0» 5 min, i Fi¥ PBS ¥ B 40, &
A>5 min, 1 000 v/min, & 1 ¥ ;B UCHE 19 40 B
4°C T RN ECN 0.75 W I & IkE L.
LRGN T AR B D40 B0, 5 B3 55
@i RNA fiff 50 wL,37°C /K 30 min, @b
BE(PI) 50 pL, PR 5 1R 41, k6 B K4 30 ming @
300 HJE Mgt , ALK, 145 10 000 42, 7
FHAT R, AP T R = [ T4 s (A
T-H A + R T M) | x 100% , IR E A
15 %,

1.2.4 RT-PCR #m| Fas,Fasl. & caspase-8 3 B &
xR A R R TR R W Y 48 h
17 RT-PCR il WSO HE 45 24 40 JfL, #&¢ Trizol 74 $& I
AL MR RNA, IR RNA 25 2 g, 30 7% 55 1
cDNA, SR AR 20 WL, L GAPDH fE 5N 2, i
AR ) 2 Wl cDNA 4T PCR B, 93
Fas Fasl., caspase-8 JL [, Fas B 5| ¥ L iiF HF: 5-
CACTATTGCTGGAGTCATG-3, T i#:5-CTGAGTCAC-
TAGTAATGTCC-3 ;¢4 i B 266 bp; FasL i34 I
17 :5-ACACCTATGGAATTGTCCTGC-3, T i#:5-GAC-
CAGAGAGAGCTCAGATACG-3, §" 1% F Bt 311 bp;
Caspase-8 5|4 _F i :5-CTGCTGGGGATGGCCACT-
GTG-3; F i 5-TCGCCTCGAGGACATCGCTCTC-3, ¢~
18 F Bk 366 bp, Fas FasL [ PCR § 3% 55144 .94°C
AR P 2 min—95°C 60 s—60°C 60 s—72°C 90 s( 1
30 k) —72°C #EfH 5 min, Caspase-8 [{3) 18 %%
4 :95°C B 2 min—95%C 15 s—60C 15 s—
72°C 15 s(fEH 40 k) —72°C FEfH 5 min PCR, fiff
i Scionlmage [&[{% 73 #r 4K f4F 64T PCR 7™ P 5EIKE
VK EHR I3 HT
1.3 ZitEaHHm

KM SPSS 13.0 Gt i fF AT Ge it 2= AL B
PR BRI LA EL + bRUEZE (2 £ 5) KR, FEA LY
B LEBCR T ¢ K, 241 LT BRI R Jr 2243 #
P <0.05 JZ 5 A Gt 3
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AP T VE . Xt BR A K562 41 it it A% 5L PR i
Wi , St R S B | Sy 15 i s .50, e a5 oy
Ai¥5); DADS 4b 3 5 (%) 41 I, 335 70 41 B A% 46 70N, G
0 e S AORE AR 20 A1, A AR 2T 1 2 1 Bk
TERURL, AR T4l LI 1
2.2 mXAAE{L I DADS Xt K562 40 B - &
HI1EFA

AT O =X 4t LA 53 B 7 20 B O T
DADS -3k FE L PR TR 5 X0 IR A L 25 A8 i T2
(P <0.05) , 1145 i [a] 528 0 BRZH 5 DMSO ¢
BT R AH B R T F6 22 e g i L (P >0.05)
DADS FEAN [ BE A [] Bsf ] £14) 40 A o 1~ 23R 241 7] 22
SHGT2EE L (P <0.05) ,DADS %t K562 4 fif (1)
PRT2000 5 25k B S A P B[] A T Sl AROf 06 3%
] —Bf [A] 45 (24 h) DADS ¥ & M 10 mg/L 3 &
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40 mg/L I, K562 4 i T2 i (11.60 +0.83) %
47 (37.94 +0.87) % ; DADS (40 me/L ¥ 41) 1k
FBEF ] A 24 h 3 % 72 h, K562 4f g 7] 12 % iy
(37.94 +0.87) % 3% (47.02 £0. 66) % ; £ 254

B B] L T A T AR R R, L 48 h i [R]
40 me/L ¥ A 55 W] W5 10 DADS ¥ & 7
80 mg/L IF I T3 S 1M 48 J3E R AT, BBl T i ok

He &

J DADS 53 K562 4l rdkst, Wk 1,

B 1 Hoehest 33258 L&A E R E DADS & IB R K562 AR STMN A zsaxtid; B g,
C ~F:10.20 .40 80 mg/L DADS 41, %5 (14 B iiixt IR A A i S g 5] i e 08 S, 2 A PRAH B 25 25 M0V 8 n, R T4

M %, Y BURESE , S8 TR IR T /M (36 TR o

&1 DADS ERAREIRE. AR E/GE KS62 4T &

(n=15,x+s, %)

. popiiekiEl 2iMAbZH (mg/ L)
it i

Y =popitd DMSO X & 10 20 40 80
24 h 2.10 £0.25 2.35+0.10 11.60 £0.83¢  18.02 =0.70° 37.94 +0.87%%¢ 21.48 +0.80° %!
48 h 3.76 £0.18 3.96 +0.18 16.04 £0.75%¢  26.74 =0.40% 42.22 +0.50%¢ 9 40.02 0. 735 def
72 h 6.86 +0.22 7.44 £0.52 23.64 £0.41%"° 29.48 +0.89%>4  47.02 £0.66%"¢%¢  46.76 £0. 540 def

a: 524 h 41 6#,P <0.05; b: 548 h 41 Lb#L, P <0.05; ¢ 5 [a] s ja] A% BRZH 4%, P < 0. 055 d: 5[]t A] £ 10 mg/L 41 b4, P <0.05; e
SR 55 20 mg/L 4 Hu#%, P <0.05; f: 5 [FHT ] £ 40 mg/L 2 b4, P <0.05

2.3 Fas FasL F0 caspase-8 & & XA 7 DADS iF
5 KS62 ApE T rIER

DADS YEH] K562 4 fifd 48 h J5, 25 [ 4 B4 1Y
Fas JEPH| RT-PCR ¥ Hxfi5 54 0.90 £0.05, 5
DMSO %5 i 20 1Y) e 35 58 BE (1.02 £ 0.06) Jo B i 2%
5 ,Fas F: K RT-PCR =4 (266 bp 77 ) 5 DADS
WSS KW 3 2, KA AR 58 A8 5 (18 2A)
10 mg/L 2H Fas F2ik58% A 1.19 £0.05;20 mg/L 21
MFRIRTRE N 1.27 £0.04,40 mg/L 414 1.75 £0. 03,
80 mg/L 41y 1. 61 +0. 06, 4 = T 25 [ Xf M 41
(P<0.05), 5 (A %) B 4] FasL X} Rk & K
2.80 £0.05, 5 DMSO ¥ It £ ¢ k98 J¥ (2.75 +

0.26) THI B 2% (P >0.05); 10 mg/L 4.
20 mg/L 40 mg/L 41 .80 mg/L 25 ¥ 4b H4H (¥ FasL
X F A (2.58 £0.10,2.13 +0.03,1.67 £0.02,
1.86 £0.04) I BAR T2 AXTHRAL (P <0.05) . W
2B,

DADS {EFIZHfE 48 h J5, %5 FIX HEZH 1 caspase-8
FEXF IR0 B R 1.03 £0.05, 57 41(0.93 +0.11)
ZERIGI2E Lo YA 10 mg/L 4] caspase-8
FHXFFE5 0 1.25 £0. 07,20 mg/L 4141.35 0. 13,
40 mg/L 4124 1.97 £0.07 .80 mg/L 414 1.85 +0.
08, /5 T2 AR HRZH (P <0.05) , LK 2C,
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Fas JEAHMUME 1 BUBEEE 1, 40 F it iit ol 48 kDa,
J& T IR IR FEIR ¥ 32 AR KR, i 325 SRR AN,
FE PR XA, EAR I T B 5 51
SVEM . FasL 2 Fas Btk , Fas 55 FasL 455 41 g
FIA Fas 431528, T 596 S 240 N, AT
7 FAMLJE T, I L Fas XARAE TSN 1 Caspase-8
E—REEK RN, A Fas [ FasL N #0800 73
1 ALHY caspase-8 BB R I, & U4 T AL
ALY, XY FasL R = i, caspase-8 i 7 ]
B4R, Fas 5 Fasl 254 )5, Fas A G 8 1
(FADD) J#7iG caspase-8 ,caspase-3.7 ZEZIE N , 155
YNNI T . DADS RN KR % T A SR
3 AT 38 3 VI R I ) 52 AR TR B TR P e S TR, DA
M A R 3G 5E o3 AL AR T8 AP AR W2 3000

AAFFE A Hoechst33258 55 Y4 47k , WIS
FOrTH LSS T DADS AbPE S 4 T Arf . A B
DADS ZE35 (%) &8 43 4 M A% 46 /1, Ye 48 Jox Bk 4 2
KPR A5, A R 28 1 2 A BKOE 0k R 1
/M R R U K A R SRS U T S, 45 AR R
DADS 5 a) R B2 AR PE 55 KS62 Aiiffdd -, LA
48 h 40 mg/L YR A W2 .

Fas FasL /5 (115 5 1% 3 2 40 L0 T2 1

FERAE, Tl AT — PR Bl R TS 20 40 1k
TR AN T, TS A JCBR B 58 . A HiIE , Fas |
Fasl, AP L I RSO T A
WF2E & B Fas K caspase-8 7& K562 4 g sh ik /K
B FasL 75 K562 21 Jfd p 2 35 K P 8L AIR, $2 78 K562
200 Aokl A i R TR, A T R A B
AN[E He BE DADS 1E I K562 41l 48 h J5, Fas.
caspase-8 Fik K F-HNS BRZIG N (P <0. 05) ; FasL,
FER KX IR A 2 (P <0.05) , #£ 7~ Fas/FasL
AR 5 K562 2 T PR T A

25 EPAR , DADS W] 7E A S 5 I a] v B2 AR #
PEFE S NI KS62 20 ff g6 1=, Ho W T AL T A
JEE ot B Fas Fil caspase-8 I il FasL ik,
i Fas/FasL JET- 32 T8 B SL B o
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