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[(WZE] B 5 &P (uglone, Jug) RFLIR -2 HE Z R (poly lactic-co-glycolic acid, PLGA ) 44 K ki (Jug-PLGA-NPs) , Jf:
AR R AR SN TR AE B K A3TS AN AN IR o T ik R FLAE iR i A Jug-PLGA-NPs it HoRi#2  fu 3 5% 8
24 3 LL R AR SNBE IR AE AT %5 28 5 0 B BT L 88 PLGA-NPs 75 44 4 21 i (9 45 UG 358, /DN 3l 490 345 14 B 4% AW PLGA-NPs 7
BALB/ ¢ fi 8 #R B B2 %Dk V2 5 S 4k 1A 19 43413 5 FH 88 W i ( thiazolyl blue tetrazolium bromide , MTT) [y ¢ 1 46 Il Ho XS A375 4 fifd 3% 54
0 PR R 9E 2200 A S S A7 400 A R T % e A B SR 0 5 B P S i B kAR 2R 1 S B (protein kinase B, Akt) , B 2 1k - Akt
(p-Akt) , JABATE 1 D, (cyclinD, ) (K E N, 458 :H 4 1 Jug-PLGA-NPs ¥R 4% J7 (149. 6 £21.5) nm , {0, 3 % Jy (68. 39 =
2.51)% , B2 3(5.07 £0.98) % , B A R AT BEFRFAE . PLGA-NPs 1E {4 41 4 it £5 ORI A P9 3 A 4% i B B AT 1 28 38 AT
mPEBE . AS[F VR Jug-PLGA-NPs 248 B & 410 il A375 40 At 3¢ 78 (2 10k 40 i 08 7, 2 B tab i [ VR B0t 14 (P < 0.05) , H. 48 h 1E
FHWE DL T 45 W B Jug s HHL T 7] B8 5 98 5 Aku BEBR ALK P, T 38 cyclinD, 3k (P <0.05) ,BHHE 418 T G,/G, W1 K (P <
0.05), £5i%: 6148 Jug () PLGA G K A0k il £ A1 (8 , AT B4 19 25 40 2 8 . Ioh g 08 o) B 7 S 98 66 1, S R 3R Jug I IR 1z P 48
HET BB 2 AL,
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Preparation of Juglone-loaded PLGA Nanoparticles and Its Anti-tumor
Effect on Melanoma A375 Cells in Vitro
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[ Abstract | Objective; To prepare Juglone-loaded poly lactic-co-glycolic acid nanoparticles ( Jug-PLGA-
NPs) , and investigate their physicochemical properties, release characteristics in vitro and anti-tumor activities on

A375 melanoma cells in wvitro. Method: Jug-PLGA-NPs were prepared by emulsification-solvent evaporation
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method. Then the particle size, encapsulation efficiency, drug loading rate and in vitro release characteristics were
investigated. Fluorescence microscopy was used to observe the uptake of PLGA-NPs in wvitro. The distribution of
PLGA-NPs in BALB/c¢ nude mice after tail vein injection was observed by the small living animal imaging system.
Their inhibition effect on proliferation of A375 cells was detected by thiazolyl blue tetrazolium bromide ( MTT)
assay. Apoptosis rate and cell cycle detection were performed by flow cytometry. Western blot was used to
determine the protein kinase B ( Akt), phosphorylated Akt ( p-Akt) and cyclinD,. Result; The average particle
size of the prepared Jug-PLGA-NPs was (149.6 £21.5) nm, entrapment rate of (68.39 £2.51)% , and drug-
loading rate of (5.07 = 0.98)% , showing good sustained-release characteristics. PLGA-NPs showed good
penetration and targeting properties in cellular uptake in vitro and in vivo imaging. Different concentrations of Jug-
PLGA-NPs could significantly inhibit the proliferation and promote apoptosis of A375 cells in a time and
concentration dependent manner (P <0.05), and its 48 h effect was superior to that of the same concentration of
Jug. The mechanism may be related to the regulation of Akt phosphorylation level, down-regulation of cyclinD,
expression (P <0.05) and the cell-cycle arrest in G,/G, phase (P <0.05). Conclusion: The Jug-PLGA-NPs are

easy to prepare and have good sustained-release characteristics, tumor targeting and anti-tumor ability, providing a

new pharmaceutical dosage form for the future clinical application of Jug.

[ Key words ]

S B 0 2R R I DR b R UL B BBk B R R
(0 2% 5 MR, JHLSTG P B RS TG R 25, 0 AR AE
JUZ AL B B IV ) R R L S AR AR R <
10% , 7] I 22 5000 P BB 5 22980 i A R 0 A% S AL g7
TR £ AH X R iR, PR T R TSR ORT A 9T
Bt R I A IR SR 1 (Pinl) & H AT A
R B R A 22 R R/ 9 TR R I I A 42 725 Ak of —
YT, FG7E S T 0 LA 45 22 I v g o
b F IR ET SR I AL £ b B0 S, WORR o b
B B AL A T, DRI R — W L B T R
AT SRR (Jug) FF Do P 25 T b A 69 IR £ A
g Y R e R R T R LA 1
A Pind 0500 ) E T COIE SR 0 ] 2 I
R0 0 A K O 5 G T, e e AL
(e 2 A ER N IESE P R BT S R AR
FR PR AR B R RIAE FI TR A R K v e A 2
R AR, TS D IR 3y 25 | L R e, S T
SERIIF T K2 65 PR ISEJH o 49 K BHORE 25 10 VE A 30T 45 445,
TR 5 1 7 200 245 90 300 260 T I S T 2 00 A A B
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P R B 0 (EPR) BOAELE " AT B S 484 0 25 4 f
B S iR B0 L H AT C A £ R bR 1 Tug AN
ORI ABAR R AY 24 b TR TR
B W Ko FCT I 98 28 L A B A S WL R AR B
Az L35 £ 525 5 A FELR (FDA) A IE B
A AT R R AR A A R S TR
RILMR-F I 2 W (PLGA) K, IR I % T Jug
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BRI - HE TR K KL (Jug-PLGA-NPs) | X H B AL
PET A Y MRS ) PEHEAT TS, LR Jug X
Pinl 7235 A375 M5 SR A0 9 Lok RE 1 A1 I i
Xif HAE FHHL 8T — 2 4R .

1 ##

L1 453y ACEYERE R A3TS 401k
(b3 T g By v E S B S ), A SR O S DL B 10%
G4 1A 9 DMEN 15 % BL 85 3%, 48 22 3 U5 JON 4
AR S 20 P R AT AN i S 4 s BALB /¢ BB, B L4 ~
SHE, WA M RELRIS YO, GKIES
SCXK (75 )2017-0007 , 5l ¥ 52 36 J5 245 6 B ot 5 bE
B Bt 3 Wy S 56 18 B2 51 s b (4 7 201802014)
L2 250 R4 miE (bu b 2=+ 2 A it
5 20161207 ) ; DMEN % 3% % ( Corning A &), It %
28417002 ) ; Jug ( b i3 BT 437 T2 AL B 552 B 6y A7 BR 2>
AL, 5 B1509031) ;PLGA,100,50/50 (Rt B A Y
Bl A BR oy #l L3S C0021) ;7 & & 6 ( Coumarin 6,
C6) , Wk i (MTT) (Sigma 28w, 4t 70 5l 9 M-
2128, MKBJ5465V) ; i £ b %¢ 5t (DiR) ek ([
et a3 AE YR A R A A L 4L D22070) 5 i) %
HH V(Annexin V) /#4674 IE (PT) i T I 128 511
& 20 T AR I X )  CBTH BB R AR W B R By
AR L5 43 5] o 72238383, 82009041 ) 5 & 18]
H D, (eyelinD, ) —4t, B-WL 8 & 11 (B-actin) —
(CST 723w, 4t 5 43 il 24 2922,4970) 5 & H ¥ 1§ B
(Akt) , Bl fk-Akt ( p-Akt) (S473 ) —$i ( Santa Cruz
ONFE S R se-1618-R, se-33437 ) 5 47, 6-XL
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JoRFE-2 - R LS| (DAPT) , £ 45 — 90 ( LI =R
Y EARA RS A LS 435k €1005,A0208)
1.3 L 2 VCXI30 % #8 3k &8 5 L (% E
Sonics&Materials 2 7] ) ; S810R U = 33 ¥ % &5 O #L
(&[] Eppendorf 23 w] ) ; NanoZSE #4 3y 25 5/t Hit 5 il
AL (He[E Malvern A F]) ; UV4802 728 4h 43 S JiE
1T (3 E Unico 4] ) ; JEM-2100 7 3% 5 A1 58 ( TEM )
(B Jeol A 7]) ; EVOS FL Auto K 2% 6 I fi 4% ( 56
[# Thermo Fisher 2y &]) ;IVIS Lumina XRMS I /)N
B IE R 1% R 48 (3£ E PerkinElmer 24 A ) ;
ELx800 #I 4= F 2 fif§ #& {¢ ( 32 [ Biotek 2% W] ) ;
AccuriC6 #1i =0 40 g {X ( 22 [ BD 24w ) ; 1658001
AU Yk Al 1703930 HUVE 4% 18 ( 55 5] Bio-Rad A H]) 5
Tanon6600 7 % St p (% T 1F ¥ ( b K GERHH A
Al

2 Hik

2.1 gekkimghl g R IE & R
PLGA 9K ki, K % FREL PLGA 10 mg,Jug 0. 8 mg, —
AMEE 0.5 mL B i A MR, 78 UK 254 & i n
A 1% B OIEEEKF 3.5 mL 453K (52 W)
[i] VBT P OB, TR B RS BB 4 h A
ML, 45 3] Jug-PLGA-NPs, ¥4 Jug-PLGA-NPs
75 3 000 remin " B0 10 min [ EBEE YR E
;4 °C ,14 000 r-min ' B0 40 min YL SEVTTE, LIS
W ZE K YEH 2 IR K4S Jug-PLGA-NPs L€, [A] ¥k
#il £ C6-PLGA-NPs % DiR-PLGA-NPs,

2.2 YRRFRRIRR S RIBAS s A G EU
TE AN 5 A0 KR B R AR 43 A o % Jug-PLGA-NPs %
RS W = G Rl DR DA V= i i R U
EH SR HIE A

2.3 fruEdh & ezdl o 50% ZEEEC ] 0.2,
0.1,0.05,0.025,0.012 5,0.006 25 g-L ' Jug %,
TEEAM3 6Ot B I B H AR 426 nm KR WEOGEE A
LA RGP EE C AT PR 3 mH 7 72 A, =
21.577C +0.018(R* =0.999 5), 255301, 259 i
R AE 0.006 25 ~0.2 g- L7 P 5 RAF Y 2R ¢ G
Fo [IVE 2 R TRA W bR HE T Z2 A, =19.369C +
0.213(R*=0.999) ,

2.4 Jug-PLGA-NPs 3t K il e % —&
it Jug-PLGA-NPs DL &t [N i %5 i | 75 i 2K s 45
P, DL 50% & B P i 8 25, 2840 40 Ot B it
Mg H AL 4% ERARMEI T Jug AR, A
3 = Jug PRI/ Jug 25 x 100% ; 24 &= =
Jug it/ (Jug Fifd + PLGA JFift) x100% .

2.5 Jug-PLGA-NPs {E&4P B S2 56 ¥ Jug-PLGA-
NPs {JUUE 73 H0 T 8 R 28 v Eh ¥ W (PBS) (pH 7. 4)
1 mLr 8 T @748 (Mw 3 000) N, 4435 #r 48 58 4>
2 PBS( % 0.1% R ILALEE-80)5 mL ik S W If
BT 37 CHOGKIRE L 408 0.5,1,2,4,8,12,
24 48,72 ,96,120,144 ;192,240 h ¥ BE i 40 W 55
JEIMAS mL g RSN, 55 40 43 D606 BE I i
B b Jug & 5, 755 94 KRR IR O 2 1) R AR
T 2 [ B AR BORE 7] 52 4 Jug B 25 /R X LE .
2.6 Jug-PLGA-NPs [ {440 M 52 0L K5 A375 I
EANMILL 4 x 10° A~/FLEEFD T 6 FLAR b, AR I BE SR
JMA 10 mg-L~'C6-PLGA-NPs 3:05 % 1 h, i PBS I
Wa H 4% 2 R P EEE € 10 min, J5 2L DAPT 34 41 fifg
1, VR 2 UG T 92O T U T UL 2% 4 2Kk - 45 B
T4
2.7 GpREAR USRI Al RS x 10°
AR TR R S E R b, S MK R Y
300 mm’ ZEA IR . BRI R 4 B, 0ok 2
4, 530 2 KR S 2R DIR S 0. 15 mL Al
4 2 DiR-PLGA-NPs, 3 31| F 2,24 48 h 7F 5 %k bk
BN, /NSl W i R AR SRR BR 298t B IR R, 58
Yo 45 o 5 48— b PR
2.8 MTT LUk A6 0 4 M 34 78 IR 3 40 L 7 x
10° A~/ fLAE R0 T 96 FLAR P, T 37 CHE AP,
T2 B BE 5 43 B A 0,2,3,4 mg-L~" Jug 180 uL
FAH A e B2 Jug-PLGA-NPs K 3¢ 5k, 55 5] i Ot 35 37
24,48 h J5,MA S g-L™" MTT %% 20 wnl.,37 °C 4k
ZeWEE 4 h, 3 LI BRI ZHER 150 pL R
5 min, 7EFAR AL L E K 490 nm U 5E A, TF 545 2
LA R %
2.9 Annexin V/PI XYL A 40 M 1= 40 B L
5x10° AN/FLEEF T 6 LA, o A I E L2
H(2,3,4 mg-L’1 Jug-PLGA-NPs 4 mg-Lf1 Jug,
75 mg-L ' PLGA-NPs) , k223555 48 h J5 I E & 4H
M43 A Annexin V Kz P Y3, i 2 40 g AL A
WP, FloJo BAF 43 A 45 3
2.10  PI S g 0 240 AR R A O S R K
MM, LA 4 x 107 A/4LEEFR T 6 FLAR T, I BE IS 43531
¥0,2,3,4 mg-L 'Jug-PLGA-NPs 4b38 24 h, g8 4
AL, LA 70% vk 2, 4 °C [ 52 355 %% , 1 000 r+min ™'
B0 5 min, PBS I UE 2 i, B4 A PL B M
400 wL,#EEREE 30 min f5 ik U8, U0 =X 41 AR
Modfit # A 53 Hr 45
2,11 FEH RPN ER I E A RIS dHMLL 6 x
- 89 .
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10° A/FLEF T 6 LA, FF 40 Bl 3k 51 80% Al &
B, B ¥ 77 0,2,3,4 mg- L' Jug-PLGA-NPs }% 72 Wi
AN 24 h SRR ML SR L E S A S x
LR R, B 5 ming 28 15% BN M I i 58 e
MUK, 5 B, & 5% i Wik 364 2 h, m A Akt
p-Akt,cyclinD, ,B-actin —$7 (1:1 000)4 CHFF o
TR, BB R M BRAR 2o S AL g AR iC Bt (#2151 000)
RN 1 b, SR Ak 2 R OGO B, R H
Image J B AT I BEAR R DU, DL B-actin 2y N 243
Mr 8 AR R A=

212 itk SR SPSS 22,0 Gt A A 4y
MroitESEA x +s £, ZHHRBRHREZRT
254500, 4L 1] P P LR FH LSD-: K 3, P < 0. 05 3%
NESAGIEE L,

3 #£R

3.1 Jug-PLGA-NPs [ RAE il £ 4f 1) Jug-PLGA-
NPs 75 W 52 7 8 6033 WA, 20 285 506 180 I 2 )
I SRR A2y (149.6 £21.5) nm (& 1) , 73 HL &
M 0.093 £0.35, LB K (68.39 £2.51) % , #
2j%(5.07 £0.98) % . TEM TR 44Kk 2 2K A
B, RN S H A B R AF (B 2) o RSB ik 52 56
7N, Jug SR 2RI, 7E 24 h N RIREAL T 94.21%
1M Jug-PLGA-NPs £ f5: %] 24 h fE7E S BRI 4, 1724 h
R T 40. 65% T Jug, B 5 £ 26 B, 72240 h
RN 78.21% (I 3) ,i% Jug-PLGA-NPs £ i R
U1 2 R RE

25+
20
R
~ 151
s
i 10
5]
0 v v n
1 10 100 1000 10000

Hi4%/mm
B 1 Jug-PLGA-NPs #i{24y %
Fig.1 Particle size distribution of Jug-PLGA-NPs

3.2 PLGA-NPs 74 A S i 8 40 1 1 5% B B0

C6-PLGA-NPs 5 A375 BN It 535 1 h J5 %k
BMEINEE R (E4) 8 @26 DAPT B4 1 fi
5 20 A, T I 7 200 0 R A% S L IXC mT LR
IR, LR KW PLCA-NPs A D75 & 1 (]
P B PR 0 B O, 7 00 B R % A A% R X R AR
A Ao 95 R B W K U O B 90 Rk 1 Ah G B DR
BOG IR POEE 5 FEE P, /£ 24 h K&
48 h Ji % ' ok L A U 58, e R J] R OR UL W

- 90 -

B 2 Jug-PLGA-NPs [fjiE St S 2=
Fig.2 TEM image of Jug-PLGA-NPs

100

——Jug-PLGA-NPs

80 —e-Jug

60

40

BRI %

20

04 T T T T )
0 48 96 144 192 240
t/h
B3 Jug-PLGA-NPs 5§ Jug RZ KM EMHI L (n =3)
Fig.3 Release curves of Jug-PLGA-NPs and Jug in vitro(n =3)

P M 45 T DiR-PLGA-NPs 41, & T JH- M a] Il
SRENIEGA, E 24 b wf i DXA] UL 3 B 8 A O (R
5,48 h JE A Ak R (B 5) o KW PLGA-
NPs AHES T #2572 76 B W IohoJd e 1) 1, L | P 40K
KL 2 REAE A5, 2590 T DA AROIK v 92 0 R T T i 9g 2
21, AT AT R & 44 S5 A4 B b 8 7 o

A B (8]
AL, DAPT YL i 8 48 L% 5 B. 4% (5,55, C6-PLGA-NPs i
o400 K R 5 C. 5 B n R
B 4 PLGA-NPs B340 R 3B BY ()% 7¢5%, x200)

Fig.4 Cellular uptake of PLGA-NPs(immunofluorescence, x200)

3.3 X%F A375 4 UG FH 2 M Jug-PLGA-NPs, Jug
2R B I T WY S A B B VR O 5 v R R IR A
i, 5% RWEE Jug LA, & R K E Jug-PLGA-
NPs 41 24 h 41 ffg 4 55 51 ] R $ B K (P <0.05, P <
0.01) ;48 h J5 4il g 3% 5 410 ) R 4 R =5, (A BR T Jug-
PLGA-NPs 3 mg-L "4 H|4F (P <0.05) , H: A4 4% 41 7]
R\ TGEIFE L, Wk,

3.4 XEEBAMMET- RN Sa A, mwE
PLGA-NPs 20 1= % 22 5 LG it 24 & X 45 o B vk 7
Jug-PLGA-NPs } Jug ZHF I T2 W 0108 -2 G
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B
LI HT K BT 0 B TR AL DiR-PLGA-NPs £, 5O B4 T i1 I % fie
YR X s B. DiR 21, 95 32 2 4R h e IR
B 5 PLGA-NPs gy A 50 3t
Fig.5 Targeting properties of PLGA-NPs in vivo

%1 Jug,Jug-PLGA-NPs Xt A375 4Rt e D ) RO B0 (x = 5,

%2 Jug,Jug-PLGA-NPs /£ A375 4HA 48 h 3 AT RSN (& + 5,

n=3)

Table 2 Effect of Jug-PLGA-NPs or Jug on apoptosis of A375 cells

after treatment for 48 h(x +s,n =3)

%

4151 iﬁjfg AT BT BT
25| - 2.06 +0.75 3.68 +1.18 5.74 +1.61
PLGA-NPs 75 2.23 +1.01 2.29 +0.43 4.52+1.22

Jug-PLGA- 2.0 14.24+4.10Y  7.91%2.63  22.15 +6.63”
NPs 3.0 25.82+1.89%  20.17 £4.99”  46.00 3. 56
4.0 74.32+1.85%  14.90 £2.14%  89.22 £2.22%

Jug 4.0  74.66+5.997  15.77 £0.767  90.43 +5.74%

HESEAAEP<0.05,7P<0.01(£3,4F),

%3 Jug-PLGA-NPs {Ef 24 h 3t A375 A EAHHHZM(x + s,

n=3)

Table 3  Effect of Jug-PLGA-NPs on cell-cycle of A375 cells after

treatmentfor 24 h(x +s,n=3) %
25 53] ?\:ﬂ:i{f% Go/Gy 1 S G,/M 1
2 - 24.26 +3.58 68.32+1.87 6.06 +0.85
Jug-PLGA- 2.0 45.64 +2.46% 49.61 +0.67% 4.75+2.03
NPs 3.0 62.03 £3.90% 30.64 £1.37% 7.33 £4.83
4.0 72.33 £3.19% 20.21 =1.42% 7.46 +4.25

n=3)
Table 1 Inhibitory effect of Jug or Jug-PLGA-NPs on proliferation
rate of A375 cells(x +s,n=3) %
25 B B e ) /mg- L7 24 h 48 h
Jug 2.0 18.52 +0.80 32.74 +2.89
3.0 37.82+1.48 46.22 +3.09
4.0 68.36 +1.79 94.29 +1.96
Jug-PLGA-NPs 2.0 12.28 £2.26"  33.96 +2.08
3.0 21.41+2.33  54.59 +1.96"
4.0 47.68 £3.337  96.48 £3.02

VE 55 T W Jug LAV P <0.05,” P <0.01,

TR B E T, B 2 mg-L ™' Jug-PLGA-NPs I 101 JH 1=
REGI #2250, RG22 5 (P <0.01);
4 mg-L" Jug B25H 5 %W E Jug-PLGA-NPs 4 L%,
PTREF LT HR L, WK 2,
3.5 Jug-PLGA-NPs %f A375 4@ Mg m  H2s
FI 4L H g, A ) 5 i kB Jug-PLGA-NPs 41411 fid S 9]
He il f2 2% N R, Gy /G 3T He ) B 35 T (P <0.01) 5
B G,/M W] & A8 4k, UL 4% 3.
3.6 Xf Akt,p-Akt,cyclinD, THEH W EN S5 H
A LA, AR BT i R B Jug-PLGA-NPs 2 Akt 45 Y
Kk 6 W] 25 5 p-Akt, cyelinD, & H B2 T B
(P<0.05,P<0.01), WK 6,3%4,
4 itig

T B 3R I — P T R AR A R, A

<

M- ——
-,
cyclinD; m- 36 kDa

A B C D

62 kDa

A.Z5[41;B~D.2.0,3.0,4.0 mg-L ™' Jug-PLGA-NPs 41

E 6 Jug-PLGA-NPs {E | A375 408 24 h Akt, p-Akt, cyclinD, &
BRIz Rk

Fig.6  Electrophoresis on expression of Akt, p-Akt and cyclinD,

protein in A375 cells treated with Jug-PLGA-NPs for 24 h

F [l FR AR AR B R i, AR el T AR LN R R
SR, AT T T PR ZR A A RO 4 X S A
To ITAFORREE FDA Bl 224t i 7 22 2500 1L 10 8
A it 8 1) Tl B ( B-Raaf) i 590 A7 2290 235 4k
O (MEK) #0081 500 H T 86 3] B-Raf 28 7% % &
A RRL IR, A RE T 9 2 40 i A e pt et 4
(CTLA4) ,FEFFPESE T 32 16 -1 (PD-1) H iR i Bl 5
WIFJE T8 PR R 3R it AL, $E v T
M6 300 B P S (8 30 JR A IR T RICR L (EL A L ) B
¥ 0 5 L0 Ry L 1 2 ) 1) 4k D P T 2 1), B-Raf
.91 .
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%4 Jug-PLGA-NPs 3t A375 40 i1 Akt,p-Akt,cyclinD, & 5 &RiLAH
M (x+s,n=3)

Table 4 Effect of Jug-PLGA-NPs on expression of Akt, p-Akt and
cyclinD; protein in A375 cells(x +s,n=3)

bl ﬁﬁm% ﬁf pﬁh evelinDs
/mg- L~ /B-actin /B-actin /B-actin
25 - 1.02+0.07 0.78+0.10  2.21+0.12
Jug-PLGA- 2.0 1.01£0.10  0.71 £0.07" 1.23 +0.08%
NPs 3.0 0.99+£0.06  0.45+0.04> 0.74 £0.09%

4.0 0.98 £0.11  0.13 +0.13% 0.66 +0. 06>

IEF A T SRR A TR T DR, BRI — IR R
S R ZER A A TR R o 4% o DR 2L i1 5 I
S FIA LU AR B 25 e A, GUO &5
P Th 5 S8 T T 40 M P T 52 1 ((C-kit) 28 725 i B £
LR IR O T B K TRk

K I R A B F 58 F2 W, Pinl 75 1F 3 fz Jik
F R R AR IR 2k e B AR P A R
Fis'7 L Pinl AR N BERR (b 22 E IR/ IR A R FE T IR
1 275 AL — B T, T A 22 981 45 40 i %4 5 4
A5 e AT, I Sk £ 8 1 M1 (FOXMI) |, 4 [
N6 R 24 Jf 588 (RB) |, B-1% 3£ 2K 4 ( B-catenin ) %5157
R Pinl A LIE 1 228 B U0 B A L3 9
BiE (PI3K) / Akt 3 5 A K D135 B2 1 9 A 40
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