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The role of the PI3K/AKT signaling pathway in DADS-induced apoptosis of K562
cells
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Abstract: Objective  To study the role of the PI3K/AKT signaling pathway in the diallyl disulfide (DADS)-
induced apoptosis of K562 cells. Methods K562 cells in the logarithmic growth phase were treated with 10, 20, 40,
or 80 mg/L DADS for 48 hours, then fixed and stained with acridine orange/ethidium bromide (AO/EB), and examined
for cellular morphological changes under an inverted microscope. Annexin V-FITC/PI staining was used for determining
the apoptotic rates, and Western blot for measuring the expression of AKT, p-AKT, and Caspase-3. Two control
groups, blank and solvent, were used as references. Results K562 cells treated with DADS for 48 hours exhibited
the characteristic morphological features of apoptosis including cell shrinkage, irregular cell shape, and membrane
blebbing. AO/EB staining results demonstrated that the number of apoptotic cells with cell shrinkage, pyknotic or
bead-like nuclei, chromatin condensation, and orange staining increased with the increasing DADS concentration, and
40 mg/L DADS had the most significant effect. The apoptotic rates of cells treated with 10, 20, 40, and 80 mg/L DADS
were all significantly higher than those in the control groups (P<0.05). There were no significant differences in AKT
protein expression between the K562 cells treated with different concentrations of DADS; the p-AKT protein expression
decreased with the increasing DADS concentration, while the Caspases-3 protein expression increased with the
increasing DADS concentration (P<0.05). Conclusions DADS induces the apoptosis of K562 cells, probably through
inhibiting the protein expression in the PI3K/AKT signaling pathway.
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1.1 FEMR

N K562 24 i Ak 0 T v 6] B30 5% % ) O i rh
Lro DADS M Fluka A RIIASE; /NG . BTJH
Z=7; RPMI1640: J2[E HyClone; AnnexinV-FITC/
PLAUSAF & PV BERS / IRALZRE (AO/EB ) YLk
EEBERREEM SR L RKEE; BRI PIBK
(S-473) —#1: FEH Cell Signaling Technology ; T
LN Caspases-3 —P: Epitomics RN B-actin
—Pi. AP 1 JLATIRAR AT,
1.2 ZHREEFRR S A

AN M B 5% 3K N & A 10% 58 A4 /N A I
RPMI 1640, 7£ 37 °C, WA , 5%CO, BiAE 1G5,
B 3~4 d ALt BOSEU: KWIR K562 4,
e A BV B & 2.0 x 10%mL, 3R T 6 fLik, 43
3HPEATAR IR, 2S (T REZL Y K562 4 A TATfa
AbF T HRA, A SE G 2 A PR AR
WA (DMSO) ; 24, DADS A ARG % A9 41
th, ZOREESM DN 10, 20, 40, 80 mg/L., 45 AbHH
HARENEE 48 h, HIE BB IR . B4 3
ML, B 3 IR,
1.3 AO/EB #&:%£%% DADS # S K562 AR
THIRESETWL

2% 4ib T 20 4k S5 85 37 48 h J T L A0 i Tk E 2
5x 10°mL, HBU 1 mL 4 g B, 800 %% /min & .0
10 min, PAHUICIE, JNA 25 ul PBS iR%:, FNA
2 uL AO/EB IR A), B 10 pL i T23% B, & A

JETEDEN W T T o
1.4 HRAREAENHAEEAT

KA PRLABE SR 48 h WA, ¥ PBSTE 3K,
T 3% 20 ok BE & 1 x 10°mL, 600 %% /min., 4 C &5
L5 min, BEITTE, HHA 200 pL Binging Buffer .
10 pL. Annexin V-FITC A1 10 puL UL N 58, 1E2),
WESE . VK B R 30 min, AL AT FEAITA 300 pL
Binging Buffer, 1 h Ptz IEASCRI 40 T~
1.5 Western blot #2il]l AKT. p-AKT. Caspases-3
ERRFRIE

B AL FRLA SR 48 h JFUCEEAAL, 1000 %% /min
B30 6 min, PK_ 54 30 min, BCA 0 2 PR B
RAEATEERC UK, #5025 i 56 F 2 PVDE
JEE, EHIME 2 he A B-actin 2 —$L (1:500) .
p-AKT % —#HT (1:1000) FI AKT Hg—4T (1:200) ,
4 CRb e, BERE, Hosii ok S 4k P B bs 10 i =3t
(1:1000) , ZEIRIEH 2 he VR, BRITHARIE A
1.6 FHITFENH

K1 SPSS 13.0 Ge it (A v Bt i A T e 22 Ak
B, TR ORER S £ AR (R+s) TR,
Z A 8] LR L R 7 22000, P TA] ek
FH e K555, P<0.05 MR HAGI-E L.
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21 EEFETH

EIRERTR TGl st = PO eSS Gl Ra LRI ol
KN — REDE, A0S, 40 R W
B UK Bl DADS e BERG I, S 56 249 240 Jfd {4 AR
AN R/NA—, ol R ORI
ATULHEIRDE . ARRIE AR, MRS A A £
L1,
2.2 AO/EB %8

TG M LB A AN . %o A 2 4 iy 52 [
WEHEETE, KN —, MBEIER, 42 s
BN, RILJHT- 40, SEIRZHRE DADS R EEHE K,
UM ERCE I D RERGE DN, AN Y B AE R
HIAELL GGG £, B [ 45 7 08 T 4
W25 LL 40 mg/L DADS AbBRAL I T 40 g4 2 5
55 L) 80 mg/L DADS Ab B 2H 20 il B e e /b . W] AL
K AR AL . TLIET 2.
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E1 FEEREMNZSAEMMM( x200) A FEXEH; B FEXIE4; C~F: DADS 10 mg/L., 20 mg/L, 40 mg/L.
80mg/L 4. A~B: AUMLZEDE, KN —; C: AMHERI/DN, SRR (Fiks) 5 D: 4ifofinl, WRi
PESE AT . TESEATE (FkPR) 5 E: A e, REEFIEA, MpBal gL (Fkpos) 5 F: 4
M 2, KN —, o] AR A 4 (FFS IR ) o

E 2 AO/EB #&EMEEAE K62 AMUEATHFASFEZN (x100)  A=AXIRYL; BEFBRLL; C-F:
DADS10. 20, 40, 80 mg/L 41, A~B: IE# 4, kRS EIO0; C~F: AT/, Bodmisd, Mg
Y OB RO, ZEAMR. FIERR (FkR) .

2.3 RN AR N AT &R F1 KEKSE2 MEETE  (n=3, x+s, %)
10, 20, 40, 80 mg/L [y DADS £ ] T K562 a0 T

i 48 h J5, H TR 508 (9.4+09) %, 25 [ R4 32+09

(151+04) %. (274+26)%. (18.1+12) %, T A 2903

N N NEUEN RN DADS 10 mg/LL 94 +0.9°

R 3% D Er =% B y E?

8 T R 2 i B v B R AR P R A (80 me/L DADS 20 mglL 5 e

DADS 4HF A R, 5 KS62 isET-24H %) , DADS 40 mg/L. 27.4+2.6"

JFHE T2 A4 (3.2 0.9) %) FIEEE R4 DADS 80 mg/L 18.1 + 1.2

[ (29+03) %], ZRAGIHFEX (P<0.05) ; W am 5., WHEXEALLE, P<0.05; b5 DADS

. o o 10 mg/L 4LHL4E, P<0.05; ¢ 755 5 DADS 20 mg/L 41H4%, P<0.05;
25 0] REZE R 10 B (B) ) 08 T 3 22 SR e e a d 755 DADS 40 mg/L 4 1L§E, P<0.05.

SR (P>0.05) o W1,
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2.4 £4H K562 fffE AKT, p-AKT, Caspases-3 12 3 4 5 6
EA=E SN —— i i it [3-1111
DADS A HEZH (1Y) AKT KB 5 X R 7 N St s S—— oy Caspascs-3
BEXT R LA, 22 Tgei 2 L (P>0.05) , A

] ¥ B DADS b 3ZH i) AKT ik 22 R LS ¢ &
X (P>0.05) . p-AKT. Caspases-3 &5 [ Y % 5 75
25 N FRZH A X IRl 2 [ Y 22 R BG4
X (P>0.05) ; DADS AbHHEH ) p-AKT 5 H k%
T2 (AT R MR R4, 2R A5 E
X P<0.05 ), I HLBf#E DADS ¥ B8 i e b a3

DADS A FEZH Y Caspases-3 £5 163k = T X B
ZH( P<0.05 ), I H25 DADS e BE G A T ke,
LI DADS ¥ b 40 mg/L i) 22 5 450 .35 ( P<0.05 )
DL 3~5,
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B 3 & K562 ARy AKT EARIE (n=3) 128
FAREIRZH; 2 IR IRZH; 3~6 43519 DADS 10, 20, 40, 80 mg/L 4.,

1.5 1

p-AKT & [ AR b

B4 £&4HK562 HMH p-AKT EARIE (n=3)
125 OGR4 2 iR I X IR 41 3~6 43 %1 DADS 10, 20, 40,
80mg/L Al, a /K545 1, WX BAIE, P<0.05; b5 DADS
10 mg/L ZHILES, P<0.05; ¢ 755 DADS 20 mg/L ZH L&, P<0.05;
d 7”5 DADS 40 mg/L £ 48, P<0.05.

Caspases-3 25 [ [IAIXT #6355

Bl 5 &40 K562 fHiEAY Caspases-3 EARIE (n=3)

125 P Xt B AL 2 % 8%t BB 45 3~6 43 %1 DADS 10, 20,
40, 80 mg/L . a/m 52, WHX A L, P<0.05; by
DADS 10 mg/L 41 H. 42, P<0.05; c /K< 5 DADS20 mg/L 41 H 42,
P<0.05; d7~5 DADS 40 mg/L # L4, P<0.05,
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2 FUEM] T DADS 55 K562 40 T, W40
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T
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