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il 71 staurosporine 1] PKC X MDR-1 £ 4323 19 5208 ; CCK YA A DU 245 W 5UsReE 5 5 5043 560 B T3 Al 4 At oy B 8 28 e
BE U A B AN A L 08 T K A A HE R PRI o 852R ARXT T 143B/WT B A= RIAH i, 143B/ADM i 24 4l ffd v
p-PKCa 3k 1IN, 1 p-PKCB F1 p-PKCy FE M ToHA i 22 5, [R1#) 143B/ADM [fif 25 41 ffd v MDR-1 3% 35t B i 1 9] ;
143B/ADM Tiif 24 20 Jfa ok ] 255 25 A0 i 2545 55K 15. 7, Wi fi A staurosporine #1131 143B/ADM 20 s PKC 6355 , 20 M it 25 45 %%
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Effect of protein kinase C on multidrug resistance in human osteosarcoma cells and

its underlying mechanism
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[ Abstract | Objective To study the expression of major protein kinase C ( PKC) subtypes in human
osteosarcoma 143B cells and its relation with drug resistance to 143B cells. Methods Expression levels of p-
PKCa, p-PKCB, p-PKCy and multidrug resistance protein 1 ( MDR-1) in wild human osteosarcoma cells or
143B/ADM-drug resistant cells were measured by Western blotting. Effect of PKC on expression of MDR-1 was
inhibited by the PKC special inhibitor, staurosporine. Drug sensitivity was measured by CCK assay. Concentra-
tion of adriamycin (ADM) in 143B cells was measured by fluorescence spectrometry. Cell apoptosis and extra-
cellular rhol123 levels were measured by flow cytometry. Results The expression level of p-PKCo was signifi-
cantly higher in 143B/ADM-drug resistant cells than in 143B/WT cells. However, no significant difference was
found in expression of p-PKCB and p-PKC~y. The expression of MDR-1 in 143B/ADM-drug resistant cells was
significantly up-regulated. The drug-resistant index to ADM was 15.7 in 143B/ADM-drug resistant cells but de-
creased to 5.5 after the expression of PKC in 143B/ADM cells was inhibited by staurosporine (P <0.01). The
apoptosis rate of 143B/ADM-drug resistant cells was 28.41% +4.33% and increased to 70.63% +4.80% ,
while the extracellular rho123 level and MDR-1 expression level were significantly down-regulated after the
expression of PKC in 143B/ADM cells was inhibited by staurosporine (P <0.01). Conclusion Over-expres-
sion of PKCa in drug-resistant human osteosarcoma 143B cells may attenuate drug resistance by regulating
MDR-1 expression.
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MDR) 2 BV g % — A7 25 7 A i 24 0, o
AL yT 25 9 o 7 A O W) AR T 25, 4R e C
(protein kinase C, PKC) by 4l ift N A5 5 14 326 1Y) SC B 53
TZ— XM HL PR RIEL, S 5 MRk
A R FER AR R I n] e R I 245 A AR ROCGHK,
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1.1 £&XHA

O\ TR RE 7 AR T AN i Bk 143B/WT i 2 24 ifif 245 70 41 fifg ik
143B/ADM 4351 B 2 Ji0RF R 2 B 2% v s 43 1 i 98 56 50 28
RERR YA 5 0 F 4B 0 = 443t B % % (adria-
mycin, ADM) I [ K FE I PG 6125 ) ; PKC #4677 stauros-
porine % F}Hf 123 ( Rhodamine 123, Rho123) Ity H 3% [# Sigma 2%
Al AT H0ER 5 £-8 ( Cell Counting Kit-8, CCK-8) it & W4 [
VLA B3 = KA AW ; i 2 Annexin V-FITC I T2
D3R G B VL s B AR R A ] o p-PKCa B ATy 1
Pilkg F 35 [ Cell Signal Technology 23 7], MDR-1 Hi ikl H 3
[ Chemicon 2> H] o
1.2 fmfe sy 3 i A 5 g o 2

DR R 143B 4T 37 °C 5% CO, &4F T, B g T4
10% Jfi 4 M3 75 % 3 (100 U/ml) A5 % 3 (100 U/ml) Y
DMEM 535, 0. 1% R H B TH AL B A0, SE 0y 4 4.
143B/WT X}l 4l ; 143B/WT + staurosporine 2, H] 10 pmol/L
PKC 114 | staurosporine 4 BE4H g 24 h; 143B/ADM it 24 4H ;
143B/ADM + staurosporine ZH , Ff] 10 pmol/L PKC il 5] stauros-
porine ZbFRAMY 24 h,
1.3  Western blot x4 &8 1t PKCa .3 .y F= MDR-1

e kik

BTG IR LS, PBS Y6 3 ¥, ILAFYZ (19 20 mmol/L 4
LA, vK EIEE 30 min 5 EE AL, IR F) EP &l
PR3 Yo 4 °C,12 000 x g B0 10 min J5, W5 i, BCA
BHEFER, W50 ng HI1H EFE, SDS-PAGE HIJKJ5 , ¥ 8 /K
FREFHERIE I, 2R T B 1 h, A —30 4 C UK H A 27 5
WHBE3 U, B E 1 h, BBVE S K5, ECL A, X L)y
BOG, b o
1.4 Zhyf kX

CCK ¥4 143B 40 i % ADM B8R . 5 ik T3 %A=

T 20 A 25 BB TV b 5 B8 0, DMIEM 355 37 W il 4% SR 41 it
B (5 x10°/ml) 4> BIHEFF] 96 FLAR (200 wl/FL,EI 1 x 10° 4>
4iff) o FigE 72 h 5N ARFE M B ADM (% 5 & L),
37 C,5% CO,¥53% 72 h, FFLINA 20 ul 1 CCK-8,37 C R4k
2edE 5 2 h, B AR UK I U K 450 nm A B AL YOG B (E
[D(450) 1 LAZ5Hue B g el , 400 of 238 Ay 2l 2 o e -3k iz
MR, B 52~ B i e B2 (1Cs, ) , T 3301 25 48 % ( resistance
index, RI)

M = [1 - L850 D(450) fH/ % HRFL D (450) A ] x
100%

RI = i 25 41 1C,,/ SEAR AN 1Cs,
1.5 AKX mesun 2 g o

5218 Annexin V-FITC I 7746 I 500 &5 156 W9 45 17 84
FEREAL T A B A A 8% 55 WO R B RS0 A, PBS PR A A 1
W, FRBEHE AL (O & EDTA ) I8 A6 4t M 5 K5 8 A6 T >k 09 248 g
L nris AR A B EE SRR A, 1 000 x g B0 5 min, 37 i,
WA AL, PBS %2 2 4t g I 1145 B (5 ~ 10) J7 1 2 A 40 M
1000 x g B0 5 min, FF 37, I 195 pl Annexin V-FITC 454
AR RN A 5 pl Annexin V-FITC, 548238 4), 3 (20 ~
25 C)#EOLFH 10 ming1 000 x g B§.0> S min, & E I, A
195 pl Annexin V-FITC 254G WU 24000 ; 75 imA 10 ul PI Jeff,
W IR S, VKU RECAE s S S B AT It X At S Aae U
1.6 o R an e A T % Z R R

W 143B B AR ANMI LA 10°/FLERN T 12 FLAR , £ 40 i
FEIRH 80% J& , IMA & 10 wg/ml ADM 35523, 8555 1 h; 3¢
& ADM [REFREE, UK PBS BE 3 UG AR & ADM (1953 fif 35
T bk ARG FR 2 h SR SR VK PBS BB 3 IR, A0, 5 ml %
1% Triton-X [ PBS Z4f# 40 ; BL 100 ul 40 i 241 8, BCA 753
S H R S VR 5 53R 200l 48 AR, SOt ot
(ARG Nex 2 478 nm, LS Nem g 594 nm) #5155
P AR IEARE 2R T AN B N ADM (¥R, DLRVER VR EE AR
1Ak
1.7 @leR ¥ FAARRER

il Rhol23 £ 1 x 10°/ml B4 B (A HE 1 pg/ml) |
37 CEFAPME 1 h, B0 )5 PBS ¥k 3 W, R4 T A&
Rhol23 s, gk L1557 2 h, FE A PBS Bk 3 WK, i U4t g
A4 CTAGIN 4 A M 8% B Rhol23 FYAHXT O8I EoR I
1.8 &“itxam

B DL x =5 F7R R SAS 9.0 FRAFHEAT ¢ K556

2 HR

2.1 BB PKC RF LA £ AR K 1438 0 ¥
oy Rk

FAXS T 143B/WT Hf 2E #1201, 143B/ADM Tiif 24 46 il i
p-PKCo 35 ik 1 1, 117 p-PKCB I p-PKCy 3k W I it 2%
S (E 1),
2.2 MDR-1 £AF FIJE 143B 2 ff ¥ oy £k

A F 143B/WT BT A= % 41 fifd , 143B/ADM Tiif 25 41 fifid
MDR-1 &3k &R (& 1) .
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p-PKCOL(SZXlO;)"_
p-PKCp( 77><10~‘>H_
p-PKC(80x10")— [
MDR-1( 17O><103)H-
B-actin(45x103)—»_
1:143B/WT %5 4 & 2w ;2 : 143B/ ADM 25 2 fi,

E 1 p-PKC RREIFEF MDR-1 & B 7ZERE 143B A IR IE

2.3 #4) PKC & ik 33 143B 28 i 25 dh B M 0 3% v
143B/ADM 4fififg i % 15 ) PKC il J , 40 ik ADM

AR N (P <0. 01,3 1) .

F1 % PKC RiA3T 1438 ALY B REIERI RN (v 5,0 =6)

215 PR (g/ml) AR 256 5K
143B/WT % A 21 1.21 0. 11 1
143B/WT + staurosporine | 1.85+0.59 1.5
143B/ADM Tif 2541 19.03 £0.732 15.7
143B/ADM + staurosporine 2 6.64 £0.38" 5.5

a:P<0.01, 5 143B/WT st 41 tk4k; b, P <0.01,%5 143B/ADM
i 24 4 P AR

2.4  pd) PKC £k 5 143B @A ¢k
143B/WT 4 5ET- XA T- 3 A (80. 38 +3.65) % , stauros-
porine Zb 35 (1) 143B/WT 48 g ] g (76. 05 +4.49) % ,143B/
ADM 4T AP 7= M (28. 41 +4.33) % , 1fij staurosporine
Ab P 143B/ADM 41 ] 9 (70. 63 £4.80) % , 15 HH 143B/
ADM 4 v iz ek () PKC BAmils , 40 T ik 2 35
2.5 Al PKC FA 3t 143B 20 oo HE 25 4 69 %o
YU ADM e BE R RN 2 11 FRER 5256 7R, 143B/WT
A fL ADM ¥ 22 (1 072. 67 + 164. 13) ng/ g, B4 % P11 56 %
SRR 195.29 £ 11. 55 staurosporine A ¥Rt 1) 143B/WT 41 Jitg
ADM YR B (1 104.00 + 198. 07 ) ng/ pg, B A B 1) B 5% Yo o ir
205. 71 £9. 08; 143B/ADM 4 i ADM ¥ J& Ky (347. 17 +
65.65) ng/ g, R AT E FI A5 G B Sl 80. 62 + 13. 49 1fij stau-
rosporine At ¥ i (1Y) 143B/ADM 41 fifi ADM ¥ B by (729. 67 +
120. 63 ) ng/ug, FR AR FHHZOEIRE N 168.85 £10.31, 7%,
143B/ADM #fifif izt 323K 1) PKC g4 il J5 , 40l ;N ADM ¥k Ji
B, s HER P> (P <0.01)
2.6 #pH PKC & ik st 143B 28 i MDR-1 % ik 49 % v
143B/ADM #ii iy o i 2235 1 PKC #4046l J5 , MDR-1 |y 3
R TR (E2) .

p-PKCa(82x10°)—

MDR-1(170x10*)—

—
(S}
w
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B-actin(45x10°)—

1. 143B/WT %} B 402 143B/WT + staurosporine 21 ;3 : 143B/ADM
it 25 28 ;4 . 143B/ADM + staurosporine 26
2  Western blot #&il] PKC R [EFF& 4 T 143B ZH At g MPR-1

3 it

PKC 20 T B, h 28 B AN F A
Yy R e A [R) T B4, 40 S S 18 Y
Jit, AT S G LA i A B0 RO B R e ELEh
YR E & B 12 Fh L _E PKC 75 171 45 T 7 78 A [F)
S B i v B R A A R0k, H TR R o e 2 R 4 2
%81 PKC—PKCa . PKCB 1 PKCy, #ERET,
PKC LATGIH PRI A7 T4 i vb, {H 7 A0 5 4 38
VERITR , PKC ] B3 21 40 Jfa J 1 i 0 70 Bt oo
PKC 58 TR, FEAE g v i S 2R3k S i 1 1B
BT AL, I & P 5 b g it 2 S 35 A O
T FFE B ZETESE , 16 22 Fh e i 24 40 i ik ok 2 21
FETER IR PKC, H B — @ 09 W B 4y 5, Hon]
A 3 41 22 24Tt 24 K S 1 40 S 4 1 At i A ok
V5 IR 0 285 60 7 A AR SR ML AT AS B8 i L i
F AT ) A 8 B 0 6 g T 251 . PKC 768 PR R
A R IIE R 2B BT, kBT R 5 g 4
BT 5 5 R PR AL, S A ke A g |
HAE S IR 25 AV FH A /> ILARGE .

AWESE % B, 5 143B/WT #H [L, 143B/ADM fiit 25
MM RE PKCo 6350 52 34, 1) PKCB A1 PKCy K L
AL, PR 382 PKC W PKCa, i 3E PKCR #il
PKCv, 5 143B/ADM gy 2545 5. FifiJ fifi i PKC
TSP 7 staurosporine BH BT PKCa ZR 3K J5 & #1,
143B/ADM 41 8 T3 i, X4k 7 25 W ek 346 5 | it
B PKCo 1R AT RE B R 143B 4iffTit 25 i EE S 5
P2, il 28 k0 A s e i 24, 5 o TR) st 410 il
PKCa 3k J5, 143B/ADM 41 fifi ;N ADM ¥ i B8 in , %
FH MRS D 1 B G HT = # 38 MDR-1 2 /KAl
SHELEH T, $2% PKCa # A 7T A 5 _E 38 MDR-1
TE ek, DTS 250 ysd 40 Jf S HEZG B8 o, 7 A i
2, BARIEHT /D W R A Hh PKCa 13638 &S
L5 25 ML A R TE R A 43 Begg o A1 BT UESE
4n: 78 KBV200 it 25 4 ifs v & B PKCo 1Y /55 3R 3K, 10
PKCB Al PKCy I R WL AS 4615 76 N B SGCT7901/
VCR i, 3] PKCo (133K T i 35 32 v 87 40 i Xof
ADM (e s 78 B 9 MGC803 il , PKCa il
B AYHI 5] myr-psiPKC AT MDR-1 f) ik, 2R
PKCa X MDR-1 77 AE A VE I 5 7 F A LA g o
PP PKCa 1] 2 F 8 MDR-1 31k, 2 & fbyr 259
TP 7 R AN rp 5 e T PKCa ¢DNA
S 0 T B R 0 M R 25 A MDR-1E7 i A
28I TR A L R SHG44 Tt 25 1 i 95 1 & B, PKCa 34
1577 PMA #5840 s PKCao 1 P, [R] B 3% in MDR-1 3%
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ISP, PKCo #IP i 7 staurosporine 11 il 4 g PKCo
TEPE, D/ MDR-1 35 RIEPE

ABFIE AN B AR 1438 2 24t 25 240 Jid v
PKC W ! PKCo AIGE S f2 #E MDR-1 f)RIEZ 5 E W
AT 2 o SXANMCh B RRE T 24 i e S8t 3 AR
BB 5 W2 PKC 2 5 i 2509 X —AF ST uEi (B
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