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[ ZE] B/ FUTHRMEES (AZA) AR MK (GSH) iS4k P 4 40l 57 RSL3 % S
(/0N BRURS B AR M BRAE T2 e, O B W AT BRI AE AL o ek s /D BUKE BF GC-2 240 M BEAIL 43 > X B 20
(REATAREE) . RSL34 (47 10 nmol-L ™' RSL34bFE 24 h) | RSL3-+F4RSET-MFIF (Fer-1) 4 (4T
10 nmol-L ' RSL34b#H 24 h+2 pmol-L 'Fer-14b ¥ 12 h) | RSL3+KH & AZA 4l (4 T 10 nmol-L
RSL3 4k #f 24 h+5 pmol - L' AZA 4 ¥ 12 h) . RSL3+ H7 &#& AZA 4 (4 7 10 nmol-L ' RSL3
Ab 24 h+10 pmol-L " AZA AP 12 h) MIRSL3+@E#E AZAA (457 10 nmol-L ' RSL34b# 24 h+
20 pmol-L ' AZA b # 12 h) . MTT ¥ A% A [F] & B AZA RUA 6] B RSL3E HF GC-2 41 il 175 1
K GSH MEAL R A BEH K (GSSG) Il 5] & 45 GC-2 4 e b GSH Al GSSG /K-, RN 1%
(MDA) 5] & 4% I £ 2H GC-2 4 g b MDA ZK-F-, & H] Western blotting 15 6l % 20 GC-2 41 Jifd v < 4
MEME CoA & aiEE4 (ACSL4) . MAREAM 1 (HO-1) MAMHKS A/LWEE4 (GPX4) HAEL
K, KA GRPEDCER IS GC-2 40 ACSLAE IR, &R SxXTB4 i, 5. 10
20 pmol-L 'AZA 4 GC-2 i M2 F LG 124 X (P>>0.05), 30140 pmol-1L.~ " AZA 41 GC-2 41 g
Y E Sy BB R (P<<0.01), BHIb AZAVE MR EZESE N 20 pmol- L 'LAY . SRR g, 1. 5A
10 nmol-L ' RSL3 41 GC-2 4 ig 1% P 22 5+ L& it 2% % X (P>>0.05), 50, 100, 500 11 000 nmol-L "
RSL3 20 GC-2 40 g 3% B W A% (P<<0. 058 P<<0.01), KK RSL3A/E A FE %€ 4 10 nmol- L' LI
M. GSH A MDA 5 &K, 54 B4l g, RSL3 4L GC-2 41 il v GSSG Ml MDA /K 7 B & 7+ 7
(P<<0.05), GSH /KM &AL (P<<0.05); 5 RSL34H# , RSL3+Fer-14] Ml RSL3+AZA 4
GC-2 41 g 7 GSSG Fl MDA /K F B i &A% (P<<0.01), GSH/K¥W & J+&E (P<<0.01). Western
blotting ¥ A& I, 5 xF B2 L4, RSL3 41 GC-241ffi b ACSLA M HO-1HE H £ XK FHET R (P<
0.05), GPX4%EFEEKFH BRI (P<<0.01); 5 RSL3I A, RSL3+Fer-141 M1 RSL3+AZA 4
GC-241 il vh GPX4 8 £k KB B IHE (P<<0.05), ACSL4AFI HO-1%K [ 23k 7KF B B (P<
0.01), AT, SXFIALH, RSLIHA GC-2418h ACSLAE AR A HI BHL,; 5RSL3
HHH, RSL3+Fer-141 M RSL3+AZA 41 ACSLAE £ A B, 458 AZA AT A5 RSL3
V51070 BURS R 40 iR 3E T .
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Effect of azathioprine on ferroptosis in spermatocytes of mice
induced by RSL3
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(1. Department of Biopharmaceutical Sciences, School of Pharmacy and Bioengineering, Chongqing
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ABSTRACT Objective: To discuss the effect of azathioprine ( AZA ) on ferroptosis in spermatocytes of
the mice induced by reduced glutathione (GSH) peroxidase 4 inhibitor RSL.3, and to clarify the potential
mechanism. Methods: The spermatogonia GC-2 cells of the mice were randomly divided into control
group (no treatment) , RSL3 group (treated with 10 nmol-L~" RSL3 for 24 h) , RSL3+ ferroptosis
inhibitor (Ferrostatin-1, Fer-1) group (treated with 10 nmol+L~' RSL3 for 24 h+2 pmol-L™" Fer-1
for 12 h), RSL3-+low dose of AZA group (treated with 10 nmol-L ™" RSL3 for 24 h +5 pmol-L.~" AZA
for 12 h), RSL3-+medium dose of AZA group (treated with 10 nmol+L~" RSL3 for 24 h-+10 pmol+ 1!
AZA for 12 h), and RSL3+high dose of AZA group (treated with 10 nmol+ L' RSL3 for 24 h-+
20 pmol:L ' AZA for 12 h). The MTT method was used to detect the activities of the GC-2 cells in
various groups after treated with different concentrations of AZA and RSL3; the GSH and GSSG levels
in the GC-2 cells were detected by GSH and oxidized glutathione (GSSG) detection kits; the
malondialdehyde (MDA) levels in the GC-2 cells in various groups were detected by MDA detection kit;
Western blotting method was used to detect the expression levels of long-chain acyl-CoA synthetase 4
(ACSL4), heme oxygenase-1(HO-1), and glutathione peroxidase 4(GPX4) proteins in the cells in various
groups; immunofluorescence staining was used to detect the expressions of ACSL4 protein in the cells in
various groups. Results: Compared with control group, the differences in activities of the GC-2 cells in 5,
10, and 20 pmol-L.~" AZA groups had no significant differences(P>>0. 05), while the activities of the GC-2
cells in 30 and 40 pmol-L ' AZA groups were significantly decreased (P<C0.01) ; therefore, the AZA
concentration was selected to be within 20 pmol-L~!. Compared with control group, the differences of the
activities of the GC-2 cells in 1, 5, and 10 nmol-1. ~! RSL3 groups had no significant differences ( P>
0.05), while the activities of the GC-2 cells in 50, 100, 500, and 1 000 nmol-1.~' RSL3 groups were
significantly decreased ( P<C0. 05 or P<C0.01) ; therefore, the RSL3 concentration was set to be within
10 nmol-L.~'. The GSH and MDA detection kits results showed that compared with control group, the
levels of GSSG and MDA in the GC-2 cells in RSL3 group were significantly increased (P<C0.05) , while
the GSH levels were significantly decreased (P<C0. 05) ; compared with RSL3 group, the levels of GSSG
and MDA in the GC-2 cells in RSL3+Fer-1 group and RSL3+AZA group were significantly decreased
(P<<0.01), while the GSH levels were significantly increased (P<C0.01). The Western blotting results
showed that compared with control group, the expression levels of ACSL4 and HO-1 proteins in the GC-2
cells in RSL3 group were significantly increased (P<C0.05) , while the expression level of GPX4 protein
was significantly decreased (P<C0.01) ; compared with RSL.3 group, the expression levels of GPX4 protein
in the GC-2 cells in RSL3-+Fer-1 group and RSL3+AZA group were significantly increased (P<C0.05) ,
while the expression levels of ACSL4 and HO-1 proteins were significantly decreased (P<C0.01). The
immunofluorescence staining results showed that compared with control group, the expression amount of
ACSL4 protein in the GC-2 cells in RSLL3 group was significantly increased, and compared with RSL.3
group, the expression amounts of ACSL4 protein in the cells in RSL3+Fer-1 group and RSL3+AZA
group were significantly decreased. Conclusion: AZA can alleviate the ferroptosis-induced by RSL3 in
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spermatocytes of the mice.
KEYWORDS  Azathioprine; Ferroptosis;
Acyl CoA synthetase long-chain family member 4

BT RS — KRESTF PR, Hopm H %
%, RN TR T R ORS A G R
BANEF 500 F 245 & R 5. B RIFAR 74T
AFE R B E T B Y WoR . K e
AL R AR s, Bl Oy SR e 2 B A
RN T REMEBIE R E, ER B S5
BYEART . BRAET R —Fh i A 35 R B 40 i 58
OB, HORRAE 2 00 JE A 43 i 1K (glutathione,
GSH) v A4 e H kit S Ak Yy i 4 (glutathione
peroxidase 4, GPX4) IEMEREML, R BAKRTLEFA
RO B MR Bk A E AR, AT ik & kAR W o R
b, ZEANEIET: 7, GPX4 I3 RSL3 7l if &
MMLRICT, FEIF 25 T AR AE T 55
WIS (azathioprine, AZA) IR L)z N A
) G BE A 259, 6K PR A0 Bl S I 4 4 e 2 1
TR, 828 i A E B 1 AN % S AL N g .
HIAZA S/ B A R4kt T nws oy, JUHEAE
U B YEANE J7 I RAE R AN . ADESR B TR R
F AZA BE 15 9845 RSL3 75 5 (YK BE 40 ML ) 2k SE T2
BN, ] AZAWRYT B A B B AEE LS
ARG IT HAYER T BB R i AR

1 MR57FE

1.1 @ . E2XARE /DERBEGC-2410
W F 6 [ A B IR M U P o0 (American Type
Culture Collection, ATCC). B id & L9 i bric
LI BT SR e A R BROAR a4 06 0 i s 10 1L S T/ BB
g AL A SR AR ARG R AR, GPX4,
Bis It % B A A R B K BE A 8 B 4 (acyl CoA
synthetase long-chain family member 4, ACSL4) |
I 2L % %A A B 1 (heme oxygenase-1, HO-1)
MR E M (B-tubulin) ¥y [ 3% [ Proteintech
7y d . GSH R A fb B 45 B H K (glutathione
oxidized, GSSG) il &M H FiFH = KRAY)
HARAMRAF, ™ B (malondialdehyde, MDA)
Rl & A =AM R A IR AW, BCAEH
v B A R &0 b s B R AR R A BR 5T
TR R, HUPOLHIGR N A Jb st gt B B AR YRR
ARAA, WFEPRaaixt A ER

Jackson ImmunoResearch 2y &, 4/, 6-— Jk3L-2-7%

Spermatocyte cells;

Glutathione peroxidase 4 inhibitor;

Bt w| WE - (4',  6-diamidino-2-phenylindole, DAPI)
W iR RAEYHARABRA A . Centrifuge
5804R ¥ 12 Uk 5.0 WL W B 75 [ Eppendorf 24 #] ,
Fluor Chem HD2 {77 & O BE I MR R Gl B &
Protein Simple 22 &), Synergy H1 £ ) ¢ fif§ 7¢ )¢ b5
X B 2E [ BioTek 24 @), NIS-Elements 18 0 4L &
MBI A B A e R At

1.2 DERBKBFGC2@BHyAFERFT E /IR
GC-2 4R F B 10 %6 Jif 28 i i 1 -5 85 2 1038 /K
A vl R A& R K #5238 (Dulbecco’s modified eagle
medium, DMEM), &7 37°C. 5% CO,RYE /& 41
JL IR R RE 3R, BOBUE KA GC-2 4 i 4z Fp =
6FLAN RS FE M, 24 hm WZEA i S 0, Bl
LA R it BRZH (ANEAT AR B ) . RSL34 (47
10 nmol-L. " RSL3ALER 24 h) . RSL3+8k5E -3 1
#) (Ferrostatin-1, Fer-1) #H (4 5 10 nmol-L '
RSL3 4k # 24 h +2 pmol-L 'Fer-1 4t # 12 h) |
RSL3+1K5 & AZA4H (457 10 nmol-L ' RSL3 4k
B 24 h-+5 pmol-L ' AZA 4 12 h) . RSL3+ H 5
# AZA 4 (%4 F 10 nmol-L ' RSL3 &b B 24 h+
10 pmol-L~" AZA kb # 12 h) 1 RSL3+ & 7 &
AZA #H (%4 7 10 nmol- L' RSL3 4t # 24 h+
20 pmol-L ' AZAFE 12 h)

1.3 MTT &AM RRBAKREAZAKER B 24
GC-2 mfadM  HWOMEERKIGC-240, LAREAL
510" A~ B %5 B 12 Fp & 24 FLAN R R R0, B AL
A 500 u. DMEM, ‘& T1HIRPEAA R H 24 he 4000
O3 R K R AR [a) e BE AZA 41, WS A T,
TN R TRI R BE AZA B85 33, i AZA LR E IR
#F 0., 5. 10, 20, 3040 pmol-L ', 12 hJ5 [
24 FLAN MR KE FEAR AL PN A S5 g L MTT & W
50 pl, B TFIHIREFAH T 4 h, B2 MR;
& L, AL A 400 pL = IF L (dimethyl
sulfoxide, DMSO) &, ¥ 24 L 40 B 55 57 B &
T PR GR35 10 min, SR B AR AR 0 4% £L A7
570 F1 630 nm AL O (A) fH. 4HHEIE M=
(EWAAMH—FHAAME) / A AE—=H
HAE) X100% .

1.4 MTT #*k# # R B &k B RSL3 ¥ A & GC-2
A EN WO EUE K GC-241 0, DLaEfL 5
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10" A0 %% BE 4 Fh 22 24 ALA ML BG bl , LM A
500 pL DMEM, & 115 i 5 4 55 5 24 ho 40 L xF
HEZH MR [ MR B RSL3 4, Wsmkise Lk, 45
220 B b 4y AR A vk BE RSL3 (0, 1. 5.,
10, 500 #1 1 000 nmol-L™") A DMEM. MTT ik
R o, “1.37.

1.5 BAGC-2@mptRasEhal BOTHUEK
W GC-2411, LLEEAL 4X 107 /> 40 Mo i) %5 B 3 Fb T
6FLANRE s R b, IR 1,27 oy k4 X RE
40 . RSL34]. RSL3+Fer-14{#l RSL3+AZA % .
1 mL B B B R 28 ol 8 % W (phosphate
buffer saline, PBS) VEHAIMI 3YK, B5.0>5 min5UK
EMMYIIE . A 50 pL B H EBRF, -5 H B4l
JHL ¥ A Y 4 A I IR YRR 37 CoK v R A
TREGM3IK., BEFrKES5min/g, .0 10 min,
WORE S B35 T GSH i GSSG & A& . 55 HUHE
g7 B I T X GSH W BR 22 th i A1 1 X GSH I Bk T
YERZ SRS, T GSSG & &k, FE 5 A
A8 BRI TAE IR A, =M E 5 min, A
M WE e B % 8% H B2 (triphosphopyridine
nucleotide, NADPH) ¥ 50 pL & 2J, 25 min J5
K FH B bR ARG 0 412 nm P K AL A (L SR
FI iz (bicinchoninic cacid, BCA) & I 4% 21 41 i
B A, AR A E i LT R A R
(Bl GSH+GSSG) 1 GSSG & & . GSH & H# =
CRAPEH KA — GSSG &) X2,

1.6 &£ GC-2#mp+ MDA KT  HOW 5L
KW GC-241 8, LLAFL4X10° 4 By % & B fh T
6FLANMRE T, HeMd “1.27 vy ikdr Xt B4
RSL3 4 . RSL3+Fer-14] fl RSL3+AZA 4. W
FERE IR B, SR U 9 PBS 22 M 4% 5% Uk i 4
ML 3 YK, WEFE PBS ZE i, &AL A 200 pL 2 fig
W, A RE R T UK R R 4R 24 30 min, SR
BCA 3 7] G A DU AE i 19 B MR B 5 B 100 pll 7843
S 1Y RE S A 200 p L MDA K 0 T 4F 85 58 43
PeZIRS) . BIR A A MFE S E T 100 “CHb K IR
P 15 min, KB¥REHZZEEE, &0 10 min
BB, R B AR AAE 532 nm P K &b I E 4% 4L
AE, AR AR E i LT 5 A GC-2 4l il th MDA
K

1.7 Western blotting & # @ & 41 GC-2 48 je.
GPX4.ACLS4 #= HO-1%& & £ & A F B4k
K GC-24ma, PLEFL4X10° AR % R T 6 4L

A IR P, HRER 1027 ROy N R .
RSL3 4 . RSL3+Fer-14] #l RSL3+AZA 4, 4f
FLAMA 200 pL ZEF W, K FE S E T UK B3R 5 24 A%
30 min, 4°C, 12000 g & 0> 15 min, HEEA [,
K BCA B 8 AR BAKF. RA12.5% =
Jot HE A TR B 3R T 0 Tt Y 6 S L WK (sodium dodecyl
sulfate-polyacrylamide gel electrophoresis, SDS-
PAGE) BERZHIKS B, T UKk % 2 R
I (polyvinylidenefluoride, PVDF) &, # PVDF
JEE T 5% WAk h i 1 h, FiREE ACSL4,
GPX4., HO-1 F1 B-5 & & A BT 1K 2 ho Western
blotting P& Mt 2% nl W
Tween 20, TBST) ¥ 3 )5 A A — 41,
37 °CWEHE 1h, TBST PR 3K, RHfL¥ &L
¥ (electrochemiluminescence, ECL) & 5% W &
%o KM Image TR RN 2 (460 KB . HIY
R IKKOF = H bR 8 11 40 K /B-tubulin 2
EP IR

1.8 £ EZEXAEAMNZEGC-24MF ACSL4E
BxiZxE BTHBAERKMGC24100, MBS 1X
107 A 1) 2 B 2 R T $2 0 50 € J 1Y 6 FL 40 il 15 77
W R SR B, I “1.27 dhorik o ot B4l
RSL3 4] . RSL3+Fer-14] 1 RSL3+AZA 41 . W
# bW, HFLRA 1 mL WA R PBS 28 sh il vk i
M3k . W3 PBSZE M, BALINA 4% 2 5 H
I mL, [ 30 minJ5 R HHLZEWIKERFZRH
B . K 0.5% Triton-X 1003 % 10 min, PBS 2%
PR PR 3R, AWK 5 min. TENE H F R N A s &
P, FEWREMALh, WA, R EE G
ACSLA —Hi TR M B LA X, & FRa
4°CEE . W H B —dr, PBSZE vk 3k,
FFYR 5 min. OB ITAK R 28 b, B TR A
FiRWE 1 he WA 90, PBSE MM UEE 3K,
AR5 min, A DAPII¥H 10 min, PBS 2% Wik
VRV 3. IMABLFOEE KRN E R, #E 2% W il
TOULER O RR R, PRI 40 h ACSLA B &
ik,

1.9 %3t % 54 KM GraphPad Prism 8 4t i1 4k
PEHAT G0 . H4 GC-24 k1, &4
GC-2 41 §fg b GSH. GSSG 1 MDA /K ¥, % 4
GC-2 41 g vh GPX4. ACSL4, HO-1fl ACSL4 %
R KT Lot s TR, £ 4 IRRE AR 35 8 R
FHE 2807 25 0 W, 4 TR 2 35 5005 WG L 3R

(Tris-buffered saline and
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SNK-¢ K86, LA P<<0.05 N ZFHGiH%5E X,
2 &% B

2.1 RRAKREAZAZLEE X4 GC-2m e E R

S5X M, 5. 10 20 pmol-L 'AZA 4
GC-2 40 Mo 3% 1 22 F L gt & X (P>0.05),
30 1 40 pmol-L " AZA 4 GC-2 40 i 1% ¥4 B & F& %
(P<<0.01), W1, W, A5 AZAFER &
FEHEHE N 20 pmol- L' PAN .

#£1 FRREEEAZAERG&4H GC-2 41 MG

Tab. 1  Activities of GC-2 cells in various groups after

treated with different concentrations of AZA  (n=4,7r=+5)
Group Activity of GC-2 cells
Control 1.00+0.03
AZA(pmol-L™)
5 0.9440.04

10 0.9240.06

20 0.894-0.04

30 0.73+0.15

40 0.72+0.13"

"P<20.01 ws control group.

2.2 FEKRERSLIAEE LM GC-2mBER
X s, 1. 5M110 nmol-L " RSL3 41 40
MG PE 2 R g2 X (P>0.05), 50, 100,
500 F1'1 000 nmol-L " RSL3 20 2 Jifd 7% 74 B i F% A%
(P<<0.058¢ P<<0.01), W2, HIL, AR
RSL3/EFH E E 7 10 nmol- L' AN .
2.3 KM GC-2&mF GSHA GSSG K-F  5xf
W20 H 8, RSL3 40 GC-2 41 g tf GSH /K F B A%
(P<<0.05), GSSG /KTt (P<<0.05), GSH/
GSSG Wl B A% (P<<0.05); 5 RSL3 4t #,

F2 FAREERSLIERIESAGC-2 MG
Tab.2 Activities of GC-2 cells in various groups after treated

with different concentrations of RSL3 (n=4,x+s)
Group Activity of GC-2 cells
Control 1.00£0.05
RSL3(nmol-L ")
1 0.96+0.03
5 0.97+0.05
10 0.91+0.01
50 0.7440.08"
100 0.6040.00"
500 0.154+0.01"
1 000 0.1440.00"

"P<C0.05,"P<C0.01 ws control group.

RSL3+AZA 40 GC-2 41 fg h GSH KT+ i (P<
0.01), GSSGKFFEME (P<<0.01), GSH/GSSG
FefE b (P<<0.05)., MW.3£3.

2.4 XM GC-2%MF MDA RF  5xf 4L
., RSL3 4 GC-2 41 ifd MDA K FFt @& (P<<
0.05) ; 5 RSL3 41 [t % , RSL3+Fer-1 41 il
RSL3+ AR #eJE AZA 20 GC-2 40 g o MDA 7K F [
it (P<<0.01). W4,

2.5 & 41 GC-2 % ¥ GPX4, ACLS4 # HO-1
EaOREART SXFE4IE, RSL34 GC-241j
1 ACSLAFIHO-1 HE KRB R TR (P<<0.05
5 P<C0.01), GPX4#H KA KFEIBEM (P<
0.05); 5 RSL3 4 I #, RSL3+Fer-14 A
RSL3+ A [A] ¥ B AZA 41 GC-2 41 g h ACSL4 #il
HO-1 % [ & K F B B AL (P<<0.05 5k P<<
0.01), GPX4HEHRILKFWEFAF (P<0.05),
L 1A 5.

3 BHGC-241HH GSHF GSSGKF

Tab.3 Levels of GSH and GSSG in GC-2 cells in various groups (n=3,x%s)

Group GSH[m,/(mmol-g "] GSSGlmy/(mmol-g ")) GSH/GSSG

Control 1.00420.00 1.0040.00 1.00420.00

RSL3 0.56-0.26" 1.284:0.08 0.5940.25"
RSL3+Fer-1 0.84+0.21 0.974£0.03> 0.8440.25

RSL34low dose of AZA 1.2940.21°" 0.7340.14" 1.4340.45"
RSL3-+medium dose of AZA 1.2140.084 0.7240.09°" 1.2470.20"

RSL3+high dose of AZA 1.124+0.1244 0.68+0.1524 1.2440.16"

"P<C0.05, " P<0.01 ws control group;“P<<0.05,%“P<C0.01 vs RSL3 group.
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R4 FHGC-24HH MDA KK
Tab.4 Levels of MDA in GC-2 cells in various groups
[n=3, ;is,cn/(unmol-lfl)]

Group Level of MDA
Control 13.75+1.06

RSL3 16.6420.76

RSL3+Fer-1 12.724+1.41%
RSL3+low dose of AZA 12.8340.96"
RSL3+medium dose of AZA 12.894+1.014
RSL3+high dose of AZA 13.14£1.03

"P<0.05 ws control group; “P<<0.01 vs RSL3 group.

1 2 3 4 5 6 Mr

. B
-l

ACSL4

arxs - SESEEEER ),

B-tubULIN  mmm————— () 000

79 000

Lane 1: Control group; Lane 2: RSL3 group; Lane 3:
RSL3+Fer-1 group; Lane 4: RSL3-+low dose of AZA
group; Lane 5: RSL3+medium dose of AZA group; Lane 6:
RSL3+high dose of AZA group.

1 &HGC-241ah ACSL4 HO-1 M1 GPX4FE L%
EHEKE

Fig. 1 Electrophoretogram of expressions of ACSL4,
HO-1, and GPX4 proteins in GC-2 cells in various

groups

2.6 BMGC-2mpF ACSLAZE G .4 F 5t
M e d, RSL34H GC-240Jd i ACSLA # 1 %1k
w2, 5 RSL34 &, RSL3+Fer-1 4 f
RSL3-+AZAH GC-2 41 g h ACSLAHE H KL =M

WAL, WK 2,
3 it i

PR F ) AR ARV N AR IR, XA
IR 2 A BEAR B T IR Pk A . R B RE Y R R 2
fAG A . BREE ARG S B AR Y FEIR K I
KT 08 | T 8 ) MBS VAL B AN 1 5
AW ERE AR RS B AR RN B R — AR 2
IE R RS A2 M G A O o AR Oh R BEAE AR, RS B
28 3 2 R E Ay O SORS T A, e R 4 it
20 A 25 1) 2ot AR SR RS T T R A A
PN B R S RS B 9 7 R, AR AR R R Y T
PR P e 2O T i R R, dEmisgm B AEE
AE L BEgE Y WOR: REREANM SRR, I
ik R . Yo kEEMS IR . DNARIG . LB %
AR 2 R B R 20 O T S AR T R B T
EESRZB . H, AUF5RH GC-2 41N
BAL, BT HAMTES TFREARTHIEN
= 9a

BRAET AL T — Mo e, SHUAT
BEYIEE T BB T R R IR T RS & A
AT iR E, TER PR E EEREEN. 2%
BRFE T 3 R AT AR ECSE AL AL ZURRE F Y SR AR N B
HE T 5 RS 7B R O R R Y iR g Y R
PM2. 5 % 5 809 53 1k AR i 2 40 105 506G B 4 i ik
FET-A BV OCHL . BRAETSIA ARG LR JLSE:
il Xc BRG0G0 erastin FM)ZEU RS AIEOE 5 40 1 Bk
W f GPX4, 11 RSL3 F1 FINS6; 4 #& & i Q10,
WALTT 2259 5 3 3 4k 2ot 48 38 2 R AR 0 g T T 3t 4%
S g Rt A Ak, Wi g F & FINO2 * ARHF5T
i, BRIETSA SR RSL3AEH GC-2 40 0 24 h )i,
4 GSH KRR, MDA KEFH &, BRIET-H5
BT GPX4 K IKIKFFEAL, ACSLAFIHO-1#H

£5 K£HGC-24ih ACSLA.HO-1H GPX4TE AR L AKFE

Tab.5 Expression levels of ACSL4,HO-1, and GPX4 proteins in GC-2 cells in various groups ~ (n=3, x+s)

Group ACSL4 HO-1 GPX4

Control 1.002£0.00 1.00£0.00 1.00-£0.00

RSL3 1.2240.13" 1.574£0.06" 0.49-£0.04"
RSL3+FERI 1.03+0.13 0.8040.18"4 0.84+0.13"
RSL34low dose of AZA 0.75+0.21" 0.7340.09"" 1.01+0.23"
RSL34+medium dose of AZA 0.65+0.15°" 0.8540.0744 1.11+0.33"
RSL3-+high dose of AZA 0.6940.28" 0.74+0.07°% 1.1240.28"

"P<C0.05, "'P<C0.01 s control group; “P<C0.05, ““P<0.01 vs RSL3 group.
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Fig. 2 Expressions of ACSL4 ptrotein in GC-2 cells in various groups detected by immunofluorescence
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AFE R G, HO-1A B T M H 7 20 805 3%
PR i AE T AR RS Y T RE R o 4
PR RN s R T AR T
GPX4. ACSL4 A HO-1 5 I A& 58 45 A 455 % D) ¢
B, ARBFEEE S W R . 10 nmol-L £k 46 T 15 & 7
RSL3 &b 3 (1) GC-2 4 il i GPX-4 3% ik 7K F B A%,
HO-1 1 ACSL4 ik K °F F+ & , 1 10 nmol-L
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