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# E: BM ®aAiedkE (BUT) AH LL#EH G 03 (FOX03) - L kAEER G M1 (FOXMI ) 155 a8 1 G
WA M E AT e e, ik H% 2.0 wmol/L 44 (CDDP) 4 22 #) CDDP @t 25 MG-63 2 i, ( MG-
63/CDDP ) % 3+ 840 ( MG-63/CDDP 21 it A 4 0.05g/dl DMSO ¥ 37 43 ) . BUT 41 (40 pg/ml BUT 42 MG-63/
CDDP #mfe ) . JY-2 20 ( JA 100 w mol/L FOXO3-FOXMI 7 #) 5] JY-2 4 22 MG-63/CDDP #a iz, ) #= BUT+JY-2 42 ( /A 40
w g/ml BUT ¥4 % 100 w mol/L JY-2 4 22 MG-63/CDDP #m i ) . CCK8 7% 4 M MG-63/CDDP m it & M ; 7L X 2w fe A A
M MG-63/CDDP 28 it 8 T+ 2L; Transwell # 4 MG-63/CDDP 28 it it 45 . 424 JL; Western blot &M A v & & vA &
FOXO3-FOXM1 fZ 5% X Ea Rk, R 5 MG-63 @fiart, MG-63/CDDP #ajf ICy, 38 A7 (20.56 +2.52 . mol/
Lvs 097+0.10wmol/L) , £+ BA %t 5F7EL (¢g=19.017, P<0.05) , ffiH4&iERE 1 wmol/L CDDP A T /5 4
FI, HSarmEatat, BUT 41 MG-63/CDDP 48 i A 14 (0.43+0.05 vs 0.68+0.06) , #m it # # % (63.63+7.58 /> vs
114.56 £10.57 A~ ) VA B AR % 5% (43.38£4.58 /> vs 79.56 - 8.48 A~ ). B 48 3% % & Beclinl(0.31+0.05 vs 0.62 £ 0.07)
Fo k%% AR % & G B2 4% 3(LC3)-I/L & & (0.51 +0.08 vs 0.98 £ 0.11) K35 F % (¢=6.763 ~ 9.591, 3 P<0.05) , A=
% (28.57%+3.14% vs 8.67%+1.46% ) , FOX03 (0.72+0.08 vs 0.33+0.04) , FOXM1 (1.22+0.15 vs 0.70 +0.08 )
E g kT3 kA (¢g=14.077, 10.681, 7.493, 3§ P<0.05) , # JY-2 #1 MG-63/CDDP %5 . A 4f (0.99+0.13 vs
0.68+0.06) , 28 it 4 4 F (147.59 £ 15.37 A vs 114.56 £ 10.57 /> ) VA B 4% % % % (111.83 £12.58 A~ vs 79.56 + 8.48
-, Beclinl(0.94+0.11 vs 0.62+0.07), LC3-I/I & & (1.27+0.13 vs 0.98 +0.11) /& F 35 F+ & (¢g=4.171 ~ 6.012, 3
P<0.05 ), A 2( 4.56% + 0.86% vs 8.67% *+ 1.46% ),FOX03( 0.17 + 0.01 vs 0.33 +0.04 ), FOXM1( 0.46 + 0.03 vs 0.70 + 0.08 )
FaRFBIL (g=5.941, 9.505, 6.881, ¥ P<0.05) , ZFAALTFEN, JY-2 #4 T BUT x MG-63/CDDP 4@ je#
MeAe L7 & LA A A Hve . B5i8 BUT 9T 428 18337 FOXO3-FOXMI1 1% 5 i@ 3-8 3 ‘B 1A 9% 40 fL 44 20 L 76 P = CDDP
it 5
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Experimental Studies Butorphanol on the Biological Activity and
Chemotherapy Drug Resistance of Osteosarcoma Cells by
Regulating the FOXO3-FOXM1 Signal Axis

AO Tingting, JIANG Zhenzhen, ZHANG Xi(Department of Anesthesiology, Shiyan People’s Hospital,
Hubei Shiyan 442000, China)

Abstract: Objective To investigate the impacts of butorphanol (BUT) on the biological activity and chemotherapy drug
resistance of osteosarcoma cells by regulating the forkhead box protein O3 (FOXO3)-forkhead box protein M1 (FOXM1) signal
axis. Methods CDDP resistant MG-63 cells (MG-63/CDDP) treated with 2.0 p mol/L cisplatin (CDDP) were separated into
control group (MG-63/CDDP cells were treated with 0.05% DMSO medium), BUT group (MG-63/CDDP cells were treated with
40 wg/mL BUT), JY-2 group (MG-63/CDDP cells were treated with 100 p mol/L FOXO3-FOXMI1 inhibitor JY-2), and
BUT+JY-2 group (MG-63/CDDP cells were treated with 40 p g/ml BUT and 100 p mol/L JY-2). CCK8 method was applied to
detect MG-63/CDDP cell activity. Flow cytometry was used to detect apoptosis in MG-63/CDDP cells. The Transwell method
was applied to detect the migration and invasion of MG-63/CDDP cells; Western blot was applied to detect the expression of
autophagy proteins and proteins related to the FOXO3-FOXM1 signaling pathway. Results Compared with MG-63 cells, the
IC5, (20.56+2.52wmol/L vs (0.97+0.10 . mol/L) of MG-63/CDDP cells was increased, and the differences was

ELWB: WHts PAREZRSHE (WI2023F090) o
EERY: WskE (1988-) , L, WLWF5ed, BIRE, BT : JIREE, E-mail: a2q97bw@163.com,
BWES: 202 (1984-) , &, AR, FIREIN, FF5EH0: FKEF, E-mail: jiangzz3884@163.com,



38 KIS 4539 % 45630 2024 4F 11 A J Mod Lab Med, Vol. 39, No. 6, Nov. 2024

statistically significant (¢=19.017, P<0.05), and the optimal concentration of 1 wmol/L CDDP was selected for subsequent
experiments. Compared with the control group, the A value (0.43 + 0.05 vs 0.68 + 0.06), numbers of cell migration (63.63 + 7.58
vs 114.56 + 10.57) and invasion(43.38 + 4.58 vs 79.56 = 8.48), and the levels of autophagy-related protein Beclin1(0.31 + 0.05 vs
0.62 + 0.07) and microtubule-associated protein light chain 3 (LC3)-II/I proteins (0.51 + 0.08 vs 0.98 +0.11) in the BUT group
were reduced (¢=6.763 ~ 9.591, all P<0.05), the apoptosis rate ( 28.57% =+ 3.14% vs 8.67% + 1.46% ) , the levels of FOXO3
(0.72+0.08 vs 0.33 £ 0.04 ) and FOXM1 (1.22 +0.15 vs 0.70 + 0.08) proteins were increased (¢=14.077, 10.681, 7.493, all
P<0.05), however, in the JY-2 group, the A value (0.99 £ 0.13 vs 0.68 = 0.06), numbers of cell migration (147.59 = 15.37 vs
114.56 + 10.57) and invasion(111.83 + 12.58 vs 79.56 + 8.48), and the levels of Beclinl (0.94 + 0.11 vs 0.62 + 0.07) and LC3-
I/T (1.27 £0.13 vs 0.98 £ 0.11) proteins in the JY-2 group were increased (¢g= 4.171 ~ 6.012, all P<0.05), the apoptosis rate
(4.56% = 0.86% vs 8.67% = 1.46% ) , the levels of FOXO3 (0.17 = 0.01 vs 0.33 + 0.04) and FOXMI (0.46 + 0.03 vs 0.70 + 0.08)
proteins were reduced (¢=5.941, 9.505, 6.881, all P<0.05), and the differences were statistically significant, respectively. JY-2
reversed the beneficial effects of BUT on MG-63/CDDP cell activity and chemotherapy resistance. Conclusion BUT may
regulate the cell activity and CDDP resistance of osteosarcoma cells by activating the FOXO3-FOXM!1 signaling pathway.

Keywords: butorphanol; forkhead box protein O3-forkhead box protein M1 signaling pathway; osteosarcoma; cisplatin

BRI R R AT AR R AR, Tk
JEFEE RSV, HBH SRR 22, HAREAER
AR 30%!". LI UnpEEZE ( Doxorubicin ) | %A
( Cisplatin, CDDP ) . H 4 5 1% ( methotrexate )
E B A R S AR B HRLA T ik B, (B R g
B ek sk, IFim 2R TR . &
PRVIRE i 24 R o P AL A R i ANVE R . BRI, 44K
B AR R ALY T 250 2 OCE 2 . A dEMETE
( Butorphanol, BUT ) Jj&—Ff N T4 BB 72552
YE N 158 1) sl IR 4177 N e 3 A 5 s N i B b2 S e e
Ry, AR EOR G R ROR s atEk
S AU Sk @ AT & B, BUT ] LAFEREIE 16T
75 TS BN AR R, BN, BUT FEAIR T 8 40 At
WL A AR R RS B AT & B, BUT Al 1
il B RVRE A S A AN RS ), H BUT J2& 5 %45
AN A AT T 250 7 A ) o R IR o SCLHER
I O3 ( forkhead box protein O3, FOXO03) - ¥ 3k
HEFE I M1 ( forkhead box protein M1, FOXM1 ) {5
53 ORI AT T 25 PR B OGBS
FOXO3-FOXM!1 i A A ] L BHL Wy Al 982 200 fit J&] 399,
FEHOBA MR T, IR T R e B AR M i 24
P, BB 2 Y B B, TR 1 5- SR
W I i} 2 4% B Bk 0 e U S RAE AR, FOXO3-
FOXM 1 4l & OB i 9 A 24 1) #0245 M 1)
JEATFH P, 6 BUT J& 45 AT DL 4% FOX03-FOXMI
YRz SR Vel T 25T i 6% N1 S P P N N S =
FEFRTT BUT X B[R9 41 il CDDP fiif 24 1 11 52 i K
B, LU BUT W & R AT S it — e
AL AR .

1 #R5FE

1.1 e kR NBRBAMNEER MG-63 (I
EIEMRHE A RA A o

12 B 5RM BUT (Fatdtfa R AR

/NH]) 3 CDDP ( _LigJEn AR A BR A ) 5
B0 & -8 (cell counting kit-8, CCKS ) ik
M& (B =H YR ARAR) 5 BREEA V
( Annexin V) - 5 i U iR 2¢ . & (fluorescein iso-
thiocyanate, FITC ) / l{EPSIE ( propidium iodide,
PI) WU AR TR & [ 36oT ( LR ) 49
BHEARAF ]; FOX03, FOXM1, AW CEM
Beclinl, % 40 CE 14 4% 3 ( microtubule associ-
ated protein light chain 3, LC3) F1H il -3- Bz
i & B ( glyceraldehyde3phosphate dehydrogenase,
GAPDH ) —#T ( Abcam ) . Eclipse TiS 3] & /5
( H7Z Nikon 2% ) ; FACS Calibur JizC4uif (2
[¥ BD Biosciences /A ) ) ; iMark680 ZIfEMFFRIL
( 3 Bio-Rad A )

13 7%

1.3.1 MG-63/CDDP 41 ifg 55 5. ¥ W) 3K i) MG-63
i ffy 7 AN 72 A 10g/dl FOK G iR A4 7. R R
(100U/ml) #1 i 7 & (100U/ml) [ Dulbecco
M [ Eagle (DMEM ) R R b 55 5%, o T &7
CDDP [iif 25 MG-63 4Hifitl, 1 MG-63 i il 2 5% T ik
FEM RN & CDDP (0 ~ 5pmol/L) B3R,
A1 ~ 2 REF—YOH R IR . 7R 25 R
A4 EE 54 2.0 wmol/L CDDP W55 351
it 2455 TR RE 4 At 2 Ay 45~ MG-63/CDDP. SEIK Rl —
REBRKGEFRM ) CDDP,

1.3.2  CCK8 il MG-63, MG-63/CDDP 4 fifi i
PE: 4 MG-63 F1 MG-63/CDDP 4 il 42 Fh 15 5 A 7~
[ #¢ B£ CDDP (0, 0.1, 0.5, 1.0, 1.5 2.0 . mol/
L) K Eagle 5 3% W 5 3% 72h, FH CCK8 M & 1 46
I MG-63 F1 MG-63/CDDP 40 o 1% F7: B 40 i LA
5x 10° A4~/ FLAG S BE BRI TE 96 LA L, SEIRZE AT,
FHEAT 10 w1 CCK-8 By 100 w | BT EEE IR G55, 1
7% 2h J7, I LGB 450nm 4b Y
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WCHEE (A ), THRARME S AR E O flk E (1Cs, ) -
ST A W S ST 36 A T, — Ay RS (% )=(4
st —A ) | (A g —A ) % 1006

133 24 Ab B R 32 K% 2.0 wmol/L AbHE Y MG-
63/CDDP 41 ftd 43 oA X} B& 21, BUT 41. JY-2 41 Al
BUTHIY-2 41, X} 821 MG-63/CDDP 4iififi Ff & 0.05g/
dl DMSO 1Y %5 7% ik 4k #; BUT 2H 1] 40 w g/ml BUT
b 3 MG-63/CDDP 48 Jifg "5 TY-2 2 FH| 100 w mol/
L FOXO3-FOXM1 i % 41 il 5 JY-2 &b ¥ MG-63/
CDDP 4 fifg ", BUT+IY-2 £ JH] 40 . g/ml BUT LA &
100 w mol/L JY-2 4t ¥ MG-63/CDDP 4 fits, 1535 24h
Ja iR 1.3.2 J5iE MG-63/CDDP 41 4 {1

134 40 A K MG-63/CDDP 41 Jifd 5 717
Bl W2 Ak BRI MG-63/CDDP 41 fitd 25 it 45 11 il
AL A ES O, W MG-63/CDDP 40 fifd (1% 10°
A /ml) 5 5l AnnexinV-FITC #1 5 1 PI iR & W%
A 30min, AL MG-63/CDDP 4fififl
1.3.5 Transwell 3 #; 1l MG-63/CDDP 4il il i #5 .
1% 28 1% M. B 4% 4 MG-63/CDDP 41l it #5 #% 3
3.0 10° > /ml, W HL 100 w1 MG-63/CDDP 4 fifl 42
AR Matrigel FEFRKAY Transwell /NE N5 (FE
KV Matrgel &5 A4 Transwell /N2 FifAd 41 it )
I#) , FERMSA 10g/dl FBS [ Eagle H 377,
K% 24h JE RS R R L L= P aiie, H PBS
Yevk, IFEEIE T 4g/dl ZRHEEEE . 450
Yete e (i FH A 8% MG-63/CDDP il it 7% |
(=i

1.3.6  Western blot £ 1l H M & 11 DL & FOXO3-
FOXM1 {57 Z# BAH G 08 . R4 MG-63/
CDDP 401, i 4 RIPA 5 v (i 20 fifd 2L A 4 B
MEH. £ F¥k, FH 10g/dl SDS-PAGE $EIK HL ik 73
230 pg B, REHAE PVDF B L K IAE
S 5 g/dl IR WS 4 PBS thEf A 1h, KRGS —
RYUASE 4CTE LR : FOXO3 (1 @ 1000) ,
FOXMI1(1 : 1000),Beclinl(1 : 2000),LC3(1 : 2
000) 1 GAPDH (1 : 2000) , TBST VElfE, 5
THUER TWE 2h, HEROGRA B aEAR,

H Tmage J A4 Hr 88 USRS .

14 S F b A gt oA 38 H 84 SPSS

25.0 SERL, THE ORI IE AR s 2555 PERG I
PIYIHEC + brifE2E (x+s) Foon, 41 LR

PRI T 2200, AL EL R SNK-g K5

P < 0.05 2R HEAGIFE X,

2 R

2.1 R Fl % & CDDP % MG-63 it #= MG-63/

CDDP Zmfei& A eh%a UK 1. 5 MG-63 4 fifitH
H., MG-63/CDDP 4l Jifi ICs, (20.56 +2.52 wmol/L

vs 0.97 +0.10 wmol/L ) FH#Er, ZREAG 45X
(¢=19.017, P < 0.05) . JEZLS5e e+ 2.0 p mol/

L ¥ (%) CDDP 4E4: MG-63/CDDP 4i it 2451 .
150F -~ MG-63
-2 MG-63/CPPD

YHALIE J1 (%)

wn
(=]
T

0 1 1 ] ] 1
0.0 0.5 1.0 1.5 2.0 2.5

CPPD ( pmol/L)
Bl 1 ARERE CDDP % MG-63 4HAaF1 MG-63/CDDP 4

HiE B0
2.2 BUT *F MG-63/CDDP @ fitLi& /. eafi A = % |
mie it F A MR T Ha R, K
2, 3. SXFRRLAHI L, BUT 41 MG-63/CDDP i A
HFEML (g=7.841) , HfLIHT-% EFt (¢=14.077) ,
IREIERS . RBECEIR D (¢=9.591, 9.195) , 1fi
JY-2 41 MG-63/CDDP 4iiffiff) A & (¢=5.303) F+#i,
FT- R TR (g=5.941) , WMITRECE LI IRZE
BN (g=4.337, 5210) , ZFHAAGIH¥E
X (#P<0.05) ; 5 BUT 444 I, BUTHY-2 4
MG-63/CDDP 4 il i) A {H (¢=4.077) Fhim, W1
TR (g=6.926) , 2 MuiE R Bt LU M (R 28 5
W% (q=8.162, 5.833) , EREAGITFE N (¥
P<0.05) .

% 1 BUT 3f MG-63/CDDP 4Afi& /1. AAAT R, ARIBHERABBEEHEN I (n=6, x+s5)

WiH bayliedil BUT 4 Y241 BUT+JY-2 4 F P
ATy (AfE) 0.68 +0.06 0.43£0.05 0.99+0.13 0.56 +0.06 51760 <0.001
AP (%) 8.67+1.46 2857+3.14 4.56+0.86 1842+1.74 175.100 <0.001

TR AR (1) 114.56 + 10.57 63.63+7.58 147.50 + 1537 101.43 £ 8.4 60.699 <0.001
AR (1) 79.56 = 8.48 4338+ 4.58 111.83+12.58 6247 +6.58 68.800 <0.001
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T T T T T T T T T T T T T
0 1 2 4 0 1 2 3 4 0 1 0 1
107 10 10 lo3 10 10 10 10 10’ 10 10 10 102 n)3 |04 10" 10 102 103 m4
Annexin V - FITC Annexin V - FITC Annexin V- FITC Annexin V - FITC

po:ictic] BUTA JY-242 BUT+JY-24

B2 AR EE MG-63/CDDP HARLET- R

BUT 4 IY-2 4

E§ -

BUTHY-2 4

3 Transwell ;£ H MG-63/CDDP AfaiE#R 552

2.3 BUT #F MG-63/CDDP 45 &2 B "% & & ¢ %
o W2, K4, 5. 5XFREYI A b, BUT 4
MG-63/CDDP 4l fifi Beclinl Fl LC3-1/I & [ 7K F
W b (g=6.763, 8.464) , FOX03 #l FOXMI1 #
FKF F i (g=10.681, 7.493) , Tfi JY-2 41 MG-
63/CDDP 4l g Beclinl #11 LC3-II/1 2 1 /K F T+ =

SR (¢=9.505, 6.881) , 2R HASG %=
X (¥ P<0.05) ; 5 BUT 4 #H Ik, BUT+HY-2 4H
MG-63/CDDP 4 fifi Beclinl #1 LC3-11/1 %5 17K % I
I (g=6.900, 6.916) , FOXO3 Hl FOXM1 & 7K
F R (¢=7.010, 5.571) , ZREA50 22 L ()
P<0.05) .

(g=6.012, 4.171) , FOXO3 F1 FOXM1 # H /K

*r2 BUT % MG-63/CDDP 4 HI%E H. FOXO3/FOXMI BEEXEFERIENEZM (n=6, x+s5)
TiH oyl BUT # Y241 BUT+]Y-2 41 F P
Beclinl/GAPDH 0.62£0.07 031£0.05 0.94£0.11 0.53£0.06 70.996 <0.001
LC3-TI/LC3-T 0.98+0.11 0.51+0.08 127+0.13 0.85 = 0.09 54782 <0.001
FOX03 033 £0.04 0.720.08 0.17+0.01 0.45+0.05 121.868 <0.001
FOXM1 0.70 £ 0.08 122015 046 +0.03 0.81+0.10 60.719 <0.001
Beclinl FOXO03
— e D — ———— —
LC3-1 - . FOXM1
= s - ——
GAPDH GAPDH
X4 BUTAH  JY-24H BUTHY24 S B4 BUT4  TIY2 4 BUTHIY2 41

B 4 Western blot il 22 MG-63/CDDP £l B I
EARIE

5  Western blot #ill& 48 MG-63/CDDP #fBfl FOXO03/
FOXMI 55 BREXEARIE
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3 itig

BUT J&—FP&5 iU 225, v AR S 25 7
RIATTM SRR, AT FHAE v B 2 YA PR T L
2yl i 4 BRI B B 1. e4h, BUT E
PR IA R AT o B £ KA A MY foiln, GUO 45 )
NEEL, BUT FEMRSNAT LI 8 40 At 4 5 AN
%, BUT TEARP AR T 21 B2 s A A4 P g A=
Ko UTARFGE B, BUT S5 B POJE 41 4 |
TR AR XA AR Y, kel W, BUT A]
B2 H PR I EIRIT 259 . H2 BUT X8 93
4fiffl CDDP fiif 25 P2 AR il L. DR R B0, 4
JLR TR AR 1 S O LA SR A T 25 1)
M 25 v fn, fltn, Bel-2 M Ry 1k B Fik 4y
IR PR T A, AT 9 A0 ALY 2 4 7
AT, BEAh, — SRR TR AR I A
FEAM b A AR RAR , WA IR YT AR B
PRI, 0 00 T e 2 6 2 i i Tt 24 2 1) A
B U ARG EESE U B BUT Rl 0 (4 I 1 24
Y X ALY 250 U ME . ARBFSY & B, BUT A
F#% {1k MG-63/CDDP il 7if  . iT 5% K A7 22 R/E T1,
Th v 40 M T3, 0 BUT A gk 3% 15 1A 6 44 g
CDDP it 251 .

eAh, AMESAME TS IA G, AR
A E T U SenirgE A B, AT DA i R
YL RN R AR i 24 A 08 TR R IR CDDP
it 257 U1 Beclinl Fll LC3-TI/I J2& [ M (14 DG4
M, Beclinl /& i BECN1 3t [H 4 i 1), H ik
ACEAELR M B W f rh e e MR VE R, et
4 Beclinl 7E40 L P 9 223X BEAZ I 80 F W & A=
I ELREAE I L T WS T R 5 e AR i) 2 A At
JEo LC3-IV/1 2 H G ER M 1 324k 3 A4,
LC3 7¢ AWt Bl i il LC3- 1 F1 LC3- 11
B, HA bl B 1 A W B2 A7 sh R R P2
A 5T & B, BUT AJ [% Ik MG-63/CDDP 4 ifd 1
Beclinl A1 LC3-1I/1 & H /K, FW] BUT d] fgid i3
I MG-63/CDDP #ififd F Wi, o mife dE4n i T,
AT REARS 5 AL 4i . CDDP Tiid 254

FOXO3-FOXM1 {55 5l 2 A A 58 1 — 8
KIL, WK T AN 5 [ FOXO03 fil FOXM1,
TEAN M JE SR L AR A AT AR A e
YEH o A M2 — i ok V5 TS 5 i 4 PH 2 P sl 22
AR ER RN AR I B A BT 4R R A i Y
FaZs, FOXO3 Fl FOXMI1 2 [a] f4 #H & 4F FH Al L
A WE AR SCIE R ek, DTS ) ) ) R
FOXO1 fil FOXO03 25 FEM AT, Fesigdnfar,
KT WE S OR RE, FOXOT A] LA 1T 2R A 2
[A-F 2 (silent information regulator 2, Sirtuin-2) £

Biik, Hoh 2Bk FOXO1 m] LS A mEH G A

7 (autophagy related protein 7, Atg-7) %54, M

P A I AL HE R ] Y. FOXO3-FOXMI {5

5 E IR S AT LT 22 Rl ERAE B4 7 TR 2578 7 AR 5

mi, BN, #E FOX03-FOXMI 5 5% 51l LU

I /N2 98 1 2 S - i A2 R 2,

AIMJONGIUN % P A b & #, I i FOXO03 Al

FOXMI1 {4 7~ 1] LA 83 S Wl 38 £ 97 5 e ke

PE. FOXMI 78 WU s Rkl , Hoad ke k&

P96 4 Jif 1) CDDP i 25 2, XIE 4 P A 4

TEFR, FOX ZIG A2 I 20 42 15t -5 ih PR R s 25

PEAHSC. AW &L, BUT 4bFE)S, MG-63/CDDP

2 fl FOXO3 FI FOXMI K (1K F- 7w, i e g

U BUT #] gl i I FOXO3-FOXM1 15 5l il

MG-63/CDDP AL BN AEY G D 1 iE— 2P kst

UEAE AR, AT H FOXO3-FOXMI {5 5 3 i 1) il

I TY-2 Zb ¥ MG-63/CDDP 4ififl, 55L& IY-2 T

T A B A% MG-63/CDDP 4 il f* FOXO3 I FOXM1

HEKF, HIY-2 Ali%% BUT % MG-63/CDDP 4

AR W 0 A AL T 25 W T 2 PR B R AR . R

BUT X§ MG-63/CDDP 4 [l A= ¥ i 1 F1 4L 77 25 Wy iif

25V R0 A AT RE 2 i B 9H FOXO03-FOXMI

H SRS IR o
£ b Fr ik, BUT /] fi i 4 b 8§ FOXO3-

FOXM1 {5541l MG-63/CDDP 4ilfitd [ W,k ifii

fEFEANEI T, TFEARE PR 40 il CDDP TiRf 24544 .

ABFFCUES: BUT AIRE 2 803% B 9 CDDP Tif 24511

WY, K BUT RN R EE S %, T —

AP ER RS DR RS, AR /KF B B6HIE BUT

AT PR A TS B

SR
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