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Mechanism of ACATI! gene interference on glucose metabolism, cell viability and
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[Abstract] Objective To observe the effects of acetyl-CoA cholesterol acyltransferase 1 (ACAT1) gene
interference on glucose metabolism,cell viability and migration of hydrogen peroxide (H,O,)-induced oxida-
tive stress model of retinal pigment epithelial (RPE) cells, and to explore the potential underlying mecha-
nism. Methods Untreated normal human RPE cell line ARPE-19 cells were set as blank group. RPE cells on-
ly induced by H, O, served as induction group. H, O,-induced RPE cells transfected with ACATI1-siRNA were
assigned to interference group. Six hours after ACAT1-siRNA transfection, 5-adenosine monophosphate-acti-
vated protein kinase (AMPK) pathway inhibitor compound C was added to H,O,-induced RPE cells for 6-
hour treatment,which was defined as interference+ compound C group. At 48 h after treatment, glucose-me-
tabolism-related indicators were detected by commercial kits. MTT assay and Transwell assay were used to
determine cell survival rate and migration capacity. Western blot was performed to detect the protein expres-
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sion levels of AMPK, p-AMPK , mammalian target of rapamycin (mTOR) and p-mTOR. Results
with the blank group.the induction group exhibited elevated adenosine triphosphate (ATP) level.glucose con-

Compared

sumption and lactate production,as well as decreased cell survival rate and reduced number of transmembrane
cells,with statistically significant differences (P<C0. 05). Compared with the induction group,the interference
group showed increased ATP level, glucose consumption,lactate production,higher cell survival rate and more
transmembrane cells (P<C0. 05). Compared with the interference group,the interference+compound C group
presented decreased ATP level, glucose consumption, lactate production, lower cell survival rate and fewer
transmembrane cells (P<C0. 05). The ratio of p-AMPK/AMPK was higher and p-mTOR/mTOR was lower in
the induction group relative to the blank group (P <C0. 05). Compared with the induction group,the interfer-
ence group had increased p-rAMPK/AMPK (P <C0. 05) and decreased p-mTOR/mTOR (P <C0. 05). In con-
trast to the interference group,the interference+ compound C group displayed reduced p-AMPK/AMPK (P <<
0.05) and elevated p-mTOR/mTOR (P <C0. 05). Conclusion
metabolism, cell viability and migration in H, O,-injured RPE cells,accompanied by alterations in the AMPK/

ACATI1 gene interference can promote glucose

mTOR signaling pathway. Compound C intervention can partially reverse these above effects,suggesting that

this pathway may be involved in this process. However,rigorous genetic experiments are still required to fur-

ther validate its exact mechanism.
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ACATI1-siRNA %4 & H,0, #S# RPE 40, N
T, 6 h )5 EERE RIS R 2 48 h, J WU
P 6 h J5 19 ACATI B T4 H,O, 5% 1) RPE 4i
ML, A AMPK i # #11 i 71] compound C, 4l 6 h &
W T+ compound C H, HHKE 6 T~ F.6 h
Je B Sk iR RS SR RS 5 & 48 h.
1.2.4 Western blot #am sm e, ACAT1 & & £k

B Hampt, vk L 2% 30 min, LA 12 000 r/min
B0 15 min FE LIE W . 8 ad 3 v TR (bicincho-
ninic acid, BCAYIZMEE AWK E . 5 LHEZ W RIREG
B AR, BE S HE T ELYK BRI (100 V fH K 60~90
min) . RS 5 %0 MEAG @5 Ky B 1 h, i A B
Bt N ACATL —4i(1 : 1 000 W B4 CEH 7K,
TBST VM, 5 HRP #ric i) —H0 (1 = 5 000 #i BE) =
REE 1 h, R PE%, ECL i W5, [ i L GAP-
DH fEANZ i1 ACATL/ NS LA,
1.2.5 20 o ¥ AX 4 45 AR 09 A )

WA HAMM, FCI s DMEM 8535 21 3%, B 3
24 hiIEBRBILITH BRI B R T 90 IR B 3% LB
SRS T I B0 TR, AR U T A OB I ) U A
Ao ) 157 W O A R R L 37 CEE
30 min, % T 45 45 i 1B AR A AFE 540 nm 3 K AL 32
BB S AL, 5 FH 8 2R 1) 6 20 AR s 1 & 7 B A
T % TR S R T SR o v ) o e R

A% 2 4t B, o FH 55 i 260 4 T R R 0 A [R] A
F& LU W, ) 5 SR L Wb o A 2L R I 3 R AR
37 CFWERNIRAY 15 min, B AR 152 B
S BEA ARl O 90V B L 1R A oA T A o il 2 SR EL

B4 41 40 Mo, 2% 5 LA 10 000 r/min A% I &5 O
10 min, WM IMA ATP BhtH . ZE=E T g
15 min, BAR 2RO BE(E , i 4 O HNE B2 ATP Ar
s R A B 208 RN R O'E B (B T3 & HR B ATP 7K,
1.2.6 MTT %40 4afe 57

HUA% 20 40 B 42 b = 96 fL M. 40 i % 5 < 10°
A/l & FLAR M A 5 mg/mL B MTT %8 20
pL B3R 4 h 5 H A FR W, i A DMSO # | 150
pL IR A R TR 10 min, F AR A0 &
492 nm WAL W OC ., M7 R = (LR A%
A — 25 FAWROEBEED / (B M RO B — 25 A
WG REAED) X 100% .
1.2.7 Transwell it # 5 B4 40 Je 32 4% 48 A

B Transwell /NE, FEAA S 10 % L5 A9 5 3%

FELUE b 2 06 B, b= 8 Rh 200 pL JC i i 85 57 5
c ] F14 40 iR 8, 6 A 1< 10° /mL Bt Je W B 4% 1
TFE 48 h.frai M 28 i FLAR 8 pom B B R R IR A AT
BETZEmE.RRER ZERTBAM.H 4N LER
FH TS [T 7 L 245 A R e o, B ML B B 5 A 90 B DA B I
IR X I B8 20 M3 A7 T B U REAS (FL) 5 S L ET
B YA A Z AR AT B 0 M A TH B B R H H %
P8 XA 4L A .

1.2.8 Western blot 4 #| 4m f&. p-AMPK ., AMPK, p-
mTOR.mTOR & & & &

IS 2H 40 if L 240 L P Uk L I L B PR S 2P R 2 ]
L2, 4, A i B % $t A p-AMPK., AMPK, p-
mTOR.mTOR —#i(1 ¢ 1 000 F B4 CHEH LK
VERE IS A HRP FRiCH —H0(1 ¢ 5 000 Fi BR) 25 1 b7
H# 1 h,ECL 5.0 GAPDH {fE h N &, 1158 p-
AMPK ,AMPK ,p-mTOR . mTOR 5K~ % 14,

SE M EE 3R, BRI EAKRE 6 ME
FLCREAL 6 A h 37 W A= )2 FZ FEAO #7504 .

1.3 %itzam

K SPSS19. 0 %t Bl #4743 01 . 1IE &40 11t
HEPORLL o+ FoR . Z A iR B H £ 5 245
Br B Ty 225 S HL R A LSD A
5545 7 2 AR5 R A Tamhane’s T2 fi %, AP <<
0.05 HEFAGIE L,

2 % S
2.1 &4 ACAT1 Ea REKFeLE

525 F141(0.35+0. 06) o8, i 54 ACATI &
kK (0. 97420, 12) FF & (P<<0. 05); 554
Lb#, T34l ACATIL & 13RE K (0. 650, 09) %
R (P<C0.05); T4 4 . T3 + compound C HEHE
IKKFC0. 64 0. 1D L, ZR TR ITFE XL (P>
0.05), WK 1,

) @ ©) @

GAPDH |

O:=H44:Q5534:0 . T4 : @ . T4+ compound C 4.
& 1 £ ACAT1 EERIEKFELLE

2.2 BMABRMIGAR AR T # AR

S A R E UM TIA ATP K # %
BT AR B FLRR AR B Y T (P <<0.05): iS4l 1
L FHedl ATP K B v A L 7L IR AR i Y
FE(P<<0.05); 5 F 4 b # . T4 + compound C
0 ATP 7K - 5 %5 0 TH #E 2. FL R A= i & 3 R AIK
(P<<0.05), L% 1,
2.3 BMminfiERALKR

25 4 (70, 1948, 46) % H 8. i 5 40 40 i A7
T (33.01£5. 95) UMK, ZR A ZITEE L (P<



FTHRESF 2026 5% 55 5% 8

Chongqing Med ],2026,Vol. 55,No. 8 1725

0.05); 5% T4l b, T P04l 40 M A7 16 % (62. 12+
10. 0D %It M . ZF A #E X (P<<0.05); 5Tk
2 HEE, T+ compound C 4 4 g 47 1 K (50. 44 +
9.12) YRR, 2 5 A Geih 2 L (P<C0.05),
2.4 BiaminiE Al et

521 (60. 809, 02 NI #, 5 S 4H B K
AEEL (25. 204, 1) D IR . ZRABASHIFFEE XL
(P<C0.05); 5S4 i, T 404l % 40 i %
[(51.60E8. 1D HE N, ZRAFZIT¥E X (P <
0.05); 5T tb &, T4 + compound C #H % B 21
MI%k[ (35.20£6. 9O A~ 19D, 22 R A G it E X
(P<<0.05), LA 2,
2.5 %% p-AMPK/AMPK.p-mTOR/mTOR % &
Foik R

HEHA KK, EF A p AMPK/AMPK # H 3£
KA T (P<<0. 05), pmTOR/mTOR & 1 % ik

A HYBESACo T4 D: T4+ compound C 41,

KRR (P <<0. 05) s 5iFE S AL, TR p-

AMPK/AMPK & H £ ik K F T+ @& (P<<0.05), p-

mTOR/mTOR & R EKFFEAL(P<<0.05); 5T

Pl B, T3 + compound C 4H 48 it p-AMPK/

AMPK #H H % ik K BE AL (P <<0. 05), p-rmTOR/

mTOR & R IEKFF+ 8 (P<0.05), W% 214 3,
£1 SEHBERBERLR (L)

215 n o ATPJKF  #AMNFER LR i
SHEH 6 0.2740.03 0.2140.03 0.23240. 04
il 6 0.3940.07"  0.424-0.05"  0.4620.05"
T 6 0.9740.12"  0.9540.13"  0.9140.11"
FHi+compound C4H 6 0.5440. 06° 0. 710. 09° 0. 800. 10°
F 94, 210 89.035 89. 344

P <0. 001 <0.001 <0. 001

L P<0.05, 55 A" P<0.05, 5FFHHE;.P<
0.05, 5 FHeal b4,

B 2 FHBRMIE LR (200X)

%2 &4 p AMPK/AMPK.p-mTOR/mTOR

ERREKELERE(xLs)

41531 p-AMPK/AMPK pmTOR/mTOR
Sk 0.2440.04 1.12+0.23
% T4l 0.81+0.12" 0.344+0. 04"
THea 1.7440. 34" 0.2740.03"
T4+ compound C 41 0.5140.06° 1.35%+0. 27°
F 75.675 55.732

P <<0. 001 <<0. 001

T P<<0.05, A A ;Y P<<0.05, 5IESAILE; . P<
0.05, 5 FHLdl ki,

O:FAH;Q . FEFH ;O A ;@ T4+ compound C 41,
B3 LHEMAE p- AMPK AMPK ,p-mTOR.mTOR
EQRIEKTE



