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Study on the apoptosis-inducing effect of esculetin on acute myeloid leukemia HL-60 cells via regulating
the AKT/SKP2/MTH1 pathway

SONG Weihua', CHU Fuying', XIE Wei', CHEN Jinliang®, ZHAO Ping', QIU Hong’, TAO Jian', CHEN Xiang'
(1. Dept. of Laboratory, Nantong First People’ s Hospital, Southeast University, Jiangsu Nantong 226001,
China; 2. Dept. of Respiratory, Nantong First People’ s Hospital, Southeast University, Jiangsu Nantong
226001, China;3. Dept. of Pharmacy, Nantong First People’s Hospital, Southeast University, Jiangsu Nantong
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ABSTRACT OBJECTIVE To investigate the apoptosis-inducing effect of esculetin (Esc) on acute myeloid leukemia (AML)
HL-60 cells by regulating the protein kinase B (AKT)/S-phase kinase-associated protein 2 (SKP2)/MutT homolog 1 (MTHI1)
pathway. METHODS AML HL-60 cells were randomly divided into control group (routine culture), Esc low-concentration group
(L-Esc group, 25 pmol/L Esc), Esc medium-concentration group (M-Esc group, 50 wmol/L Esc), Esc high-concentration group
(H-Esc group, 100 pmol/L Esc), and high-concentration of Esc+ SC79 (AKT agonist) group (100 pmol/L Esc+5 umol/L SC79).
Cell proliferation in each group was detected by MTT assay and colony formation assay. The level of reactive oxygen species
(ROS) in cells was measured by using the CM-H.DCFDA
ABLTE VLA BRI CHARRHERE S I EITH (No. fluorescent probe. Cell apoptosis was analyzed by flow
BK20191207) ; Bl i B 01 H (No.MS22021001)
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4 EEIEE EIEEEG WL, BESC 07« R %% . E-mail: lymphoma 2 (Bcl-2) , Bcl-2-associated X protein (Bax) ,
ntchenx0520@163.com cleaved  caspase-3], = AKT/SKP2/MTH1  pathway-related

cytometry. Western blot assay was performed to detect the

expression levels of apoptosis-related proteins [B-cell

36+ China Pharmacy 2026 Vol. 37 No. 1 PEZG 2026 4F5 37 455 1)



proteins (p-AKT, AKT, SKP2, MTH1), along with the upstream and downstream proteins of AKT phosphatidylinositol 3-kinase
(PI3K) , cyclin-dependent kinase inhibitor 1 (P21) and cyclin-dependent kinase inhibitor 1B (P27). RESULTS Compared with

control group, the cell viability, colony number, and the phosphorylation levels of AKT and PI3K proteins as well as protein

expressions of SKP2, MTHI and Bcl-2 were significantly decreased (P<<0.05) , while ROS level, apoptosis rate, and the

expression levels of Bax, cleaved caspase-3, P21 and P27 proteins were significantly increased (P<<0.05). Moreover, the effects

of Esc exhibited concentration-dependence (P<<0.05). Compared with H-Esc group, above indexes of high-concentration of Esc+

SC79 group were reversed significantly (P<<0.05). CONCLUSIONS Esc may promote massive ROS production and induce
activation of apoptosis in HL-60 cells by inhibiting the AKT/SKP2/MTHI1 pathway, thus inhibiting the proliferation of HL-60 cells.
KEYWORDS esculetin; acute myeloid leukemia; HL-60 cells; protein kinase B; cell apoptosis; AKT/SKP2/MTHI pathway

2P & 1 11 (acute myeloid leukemia, AML) J2
— PP R AL B B A AR, B R PR R T
S 2 o A T 5 L P 2 I AR L , AR S
B T 20 LT A T A SR R o R
W I R ZAE 0 o Al 2ok P VA A B, )
AR £ W ERLER I | il SR AP 1 A8 PN R I A5 T
JERZ KLY, AR BE AML RN AR 120 DL K
MR & R, AML SB35 B2 W AT 45 LA B i
e B H G KA ARy m Pk ik, B B 28
JAIRYT S UG AN ERAR™ I, SRZAFR &R AML A
BILH, $&5- PT SR ST ST RTR YT R

5 11 B (protein kinase B, AKT) 2 5 41 fifd Ji] ]
PEREFR T, 3 e 5 BRI RH 3R S5 B X S 9k it
AH K 4E H 2(S-phase kinase associated protein 2, SKP2) 2
1E 1] A5V 5 1 SKP2 J& F-Box £ FH B9 A% bt 22—, il {2
HEZ BRI ) R A TR, YR E  TE 2 AR AL Y
LR R h T LEE B SKP2 1 33K AKT 1M T+, HL
ALY AKT A] 355 SKP2 E A4Af R, Ah , MutT [
T 1 (MutT homolog 1, MTH1 ) AJ 3 1o 1 B SR AL PR IS
WA IR , PR3 9 4 M 02 32 55 7K T 17 1 4 (reactive oxygen
species, ROS )15 1) DNA #1477 ; #ll il MTH1 {5 ¥ AT {2 i
AR , T R A=

% Bz % (esculetin, Esc) & —Fp RS54 L ZA1/E
Y, BABUEAL PR PR S 2 R 2 BEEY, JARE
KA ST K I, Esc ] 38 2 FU A AR 20 i 41k B A L 7
AML 21 % 2 il 25 A e G SR A 5 Rl e, L mT sl a4
S Wt {5 538 B 0 RS RN, A7 U R AML 4 i i
[HERG R NI o @ il = 1 | b it [ e ol v R A R
HW, SR, Esc 78 AML 20 i 38 7~ Hp i ELAARAE F IR 12 18
ATERTERE . BB RE , —Fh e 2 il 28 AR AR
¥ ——Neosetophomone B #J 3l o fiff AKT 2236, T i
B0 L SKP2 I MTHI 335, fe 2 WA W 96 240 i 7%
JIM. SR, Esc & 75 Al i 14 #55 AKT/SKP2/MTHI 38
5%, U A Aok 4t P Sk ST A, 2 T B A M R o, Dk

TEZED; 2026 455 37 5 1Y

ZAML R | i it—20 8K . ST I, AR IR
Esc 18 3 445 AKT/SKP2/MTH1 38 %% 5 AML HL-60
AR T AAE R, LU R IR R TY AML It S5

1 ##
1.1 FENEH

ARG BT Y 3 2L 54 Spectra Max M5 I £ 1)
fE it B 1Y ( 2% [E Molecular Devices 23 7] ) . BX63 %7
A (H A% Olympus A H ) . GelDoc Go T BE it i 1% 7
45 (A R A A B2 i A FRZA F]) \NovoCyte Advan-
teon U AN AR A (& [ Agilent A F] ) %
12 FEHRBSKA

AWFFE T FHI E 2255 50047 : Ese X I L AKT
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cleaved caspase-3 - - - . - 17 kDa
B C D E

A
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