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Analysis of differentiation characters in osteosarcoma Mdr sublines ZENG Heng, CHEN An-min,LI Feng,YANG Cai-
hong. Department of Orthopaedics ,Tongji Hospital Affiliated of Tongji Medical College ,Huazhong University of Science and
Technology , Wuhan 430030, Hubet,China
OBSTRACT Objective: To explore the relationship between multidrug resistance (Mdr)and malignancy. To observe wheth-
er P-glycoprotein (P-gp)overexpression had the same bioactivity as osteogenic stem cell turning into more mature cell or more
complex phenotype when parent cell line turned to Mdr phenotype. Methods: Six cell sublines of Mdr phenotype with different
expression degree were analyzed. Stathmin generally identified in malignancy cell and stem cell, was a microtubule associated
protein and the signal of differentiation in osteogenic stem cell. RT—=PCR and hybridization in situ were used to analyze the re-
lationship between Mdrl mRNA and expression of Stathmin mRNA and VEGF mRNA. Results: Morphological and functional
analysis of Mdr phenotype showed the P-gp-positive cell lines were more differentiated than the parent cells in terms of en-
hanced activity of cellular alkaline phosphatase. These subclones all displayed a decrease in potential malignancy such as tu-
mor growth rate and metastatic ability. A significant negative correlation could be identified between Mdrl mRNA and expres-
sion of VEGF and Stathmin mRNA. Conclusion: Expression of Mdrl/Pi3 indicated osteosarcoma cells differentiated towards
more mature state, which will develop the new research field of Mdr and supply the new research method of the function of P-
gp-
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RNA $2HGA7 4 (1 H GIBCOBRL A H])

1.2 4 RMBEEE ARSI 2FE 6 Fher PR 245 40
MELZ MG-63/R ., 1 LB [R5 40 A 35 0 5 B2 3 5 o] 8 38 ]
LI RE TR , MBTEE 2 ADM 24 0.01 pg/ml 23] 4 pg/ml
530 6 AW AR, A s A EEL B R AN, KA S
iR EELE S ADM 0.01,0.04.0.1.,0.4.1.0 4.0 pg/ml AYRE I
PR AR KN, 43 5IFR N MG-63/R; MG-63/R, MG—
63/R; MG-63/R, . MG-63/Rs MG-63/Rs?,

1.3 P-gp TR EEE KB H BT 1 (Westernblot) — $:HL
A AR A AR B IR 2 R S 4 i PBS Uk
YA T B9 A0 B 4 f 7, K 1 24 4#% 20 min, 250, B35
751 SrEETHINEE 1  ie, Jf L B SDS-PAGE BEAT SDS-
PAGE BE HL UK , 85 151 T rL A B TSt B, PR G5 5105,
AF B WA BB P-gp PR (W H A TR A (10
500) 11,4 CHFE LI, A SRR B i e B R W b i
B i (1:1 000),37 CIR% 40 min, KB TBS 1% i Uk 5
3 K, %% 10 min #E'GH BCIP:NBT:Buffer 247 140 m1:80 ml:10 ml,
B 5~10 min, EER& Uvpgrab-itimagel A REE | Gelwords
ID Adcanced V 4.01 A F 15534t .

1.4 JFE{72%%5 5347  Mdr mRNA  Stathmin mRNA & VEGF
mRNA A5 2% 22 30 & 1 s 0w — R R T
R ARicHs e 37 hin R i AR I R AT PR IC IR ET RCR
Kol 2HZ00 BT RNA il S AL BRI, 225
[ 58 , RT3 500 0.19%04 DEPC ZKALEE 4% 1:100 e FERRBAR
e T4RAE  IHA] 24 W, W6 4 b JE TP ER RS B i A,
RATAE Y,

B SE RAT AT g T AT YL B SO A T
#1200 A AZANM , Horp IR AT AR iC Y G S BRE
TR EAME 4340, PRI = 15 Dz SE FEE 75 000k
BATE, R34 | HPLAS-1000 %14 [ sh (3, B4 40 1 &
Guxt A 2438 5 AT | , LIPS VR s A F8 45
SRR, BRI e I A ) Y € 5 B R
1.5 RT-PCR ¥t
1.5.1 FREUHMLG RNA $l&FE5L IRI201 RNA $2 U7
& (M H GIBCOBRL 2~ 7]), FH 751 40 Y66 H#E 260 nm 4b
M RNA &,

1.5.2 51T Ry 8 BP ™9 5kt kA
Primer 1.0 F4%131 .

actin:5"- ATGATGATATCGCCGCGCTC - 3'Bp - pos: 78 57 -
TCACCGGAGTCCATCACGAT-3"Bp-pos: 543 ¥ # Fr BE K i
465 bp; VEGF:5-CCTCTTGGAATTGGATTCGC-3” Bp-pos: 242
5-CAACTCAAGTCCACAGCAGT-3"Bp-pos: 501 414 F- B K Jir
4 259 bp; Mdr: 5-CTGGACTTCCTCTCATGATG-3"Bp-pos: 307
5-CTAATTGCTGCCAAGACCTC-3"Bp-pos: 904 41 F B K JiF
4 597bp;Stathmin; 5" - CTGAGGTCTTGAAGCAGCTG - 3“Bp -
pos:289 5-CACCAACAGCACTGTGCAGT-3" Bp-pos: 994, 3" ##
B B 705 bp,

1.5.3 25504 N 3%3e MHEE R UK, SEAMT T
£Z Marker 100,250,500,750,1 000,2 000, [E{%%: Uvpgrab-
itTmagel X {F K 4 , Gelwords ID Adcanced V 4.01 % {2} 4b 3 43

MT o FHXT IR K= KA/ IN SR A

1.6  ZANEAYBRPEREIREHE R E 400 BB T ,
T 10 mmol/L Tris-HC1 (pH 7.4 % 1 mmol/L KCL 30 mmol/L
ZnCl,),0.1% TritonX =100, #B 75 % I 30 s, J5 K5 AL B 4 C
8 000 r/min #5025 , FH Lowry ¥EAG I ALP 3% ¥ | IF XU k%
R0 % 5, B4 wmol - min™' - ng™ protein,,

1.7 SGeiteabs 1] SPSS 10.0 Gt i rk e
M LA ¢ K0, SO0 R 2L 1) BL A x 2 A 6 RN 25 4 A 6
S M1 (Pearson 1) o

2 #R

2.1 FEHFBGEESMEEREIM 2572 3 Westernblot
SRHE A W MG =63, MG=63/R,_¢, Mdr F3K 72 ) Py MR FE 1k
I (ULIE 1) B Py BFYFRIRIG IR X ADM AT 25 7F
EHETIN ,MG—63 X BT R Z B Tt 250 [R] Po 19 2035 2 15 B AH G
(P<0.05) (W52 1), TZEFERE L 1Cs, M, ICs S 50% A4 41 il
A0 B 25 vk B T 2GR B B0 AR Ak AT 25 55 50 RF 3R
7, RF=1Cs, 254 /1Csy 2241, Westonblot 27~ Py 12
MY R A AR SR (PG FR % R=0.98, P<0.01)

A B C D E F G

A:MG-63 B:MG-63/R, C:MG-63/R, D:MG-63/R; E:MG-63/R,
F:MG-63/Rs G:MG-63/Rs

Bl 1 Westernblot 34T Py FiXAEILAF L

Fig.1 Representative Westernblots of P, extracts from severn osteosar-

coma cell lines
£ 1 ICy, EF MG-63/R X ADM HITH 251541 (RF) & Py
I RILE R
Tab.1 ICs, value and resistance multiple factor match to

parent cell line and expression of Py,

G DML
(pg/ml)* (RF)"
MG-63 0.13 1.0 4.20
MG-63/R, 0.21 1.6 5.30
MG-63/R, 0.63 4.8 13.80
MG-63/R; 1.54 11.8 44.60
MG-63/R, 4.30 33.0 78.37
MG-63/R; 6.40 49.2 110.58
MG-63/R, 9.30 71.5 130.34

T a IMIARAE R 50%Z A T 1 I 259 e BE s b ALK T 2R A 4
Xt ADM (9T 25 540 ; . Westenblot 254 (K BE{E, H15G R 40 R=0.98,
P<0.01

Note: a.ICs=the drug concentration yielding 50 percent growth inhibition;
b.Resistance multiple factor match to parent cell linejc.Value of gray

scale in Westenblot strap , correlation coefficient R=0.98, P<0.01

2.2 JEAIZRALER [ MG—-63 Fil MG-63/Rs 3k 41 it
7, REST AN 2R B R 288 45 0 R A s o Mo &2 /0
BT, PRI 2 2 e AT ) P S P T I — 28 | PR AR S 6 )
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2 MG-63 # VEGF mRNA 1235 7] WAL A BURLIRFR 3, ISHX200 3 MG-63/Rs* VEGF mRNA f{33k , ISHx200 4 MG-63 /R
Hh Stathmin mRNA [k, ISHx200 B 5 MG-63 84 Stathmin mRNA (Ri5 AR ARFE LY ISHX200 B 6 MG-63 H Mdr mRNA
IF3E, ISHx200 B 7 MG-63/R, 1 Mdr mRNA 353X, ISHx200

Fig.2 The expression of VEGF mRNA detected by ISH. In parent cell line there were several buffy grana around nucleus, ISHx200 Fig.3 The ex-
pression of VEGF mRNA in resistance MG—-63 subline,ISHx200 Fig.4 The expression of Stathmin mRNA in resistance MG -63 subline, ISHx200
Fig.5 Overexpression of Stathmin mRNA was in MG-63 parent line around nucleus. The nucleus was after stained by hematoxylin, ISHx200 Fig.6
The expression of Mdr mRNA detected by ISHx200 Fig.7 The expression of Mdr mRNA in resistance MG—63 subline, ISHx200

HPLAS-1000 %I 4x H 8 B 24 % (0 B 40 A R Ge b A7 22 &4y

M R 24538 5 5 Ak B 6o, BB TR MR R L (55 O‘Z e L e T

S PR AR AR 3 R A b T WLARAZ A5, I Mdrl mRNA Ay i

YU AR Y, B DR I A IR 1R 5 B9 RUBR AR, ASFE I R y 0% \_\ - ;

PEBE 3 WL B R (R MR, (LI 2-7) AR § o i L S
MG -63, Mdrl Stathmin, 7 Fit 41 il 5 45 4~ 5 [ ik 47 He e, g o - - | ———
Mdr1:t=6.253,P<0.05; Stathmin:t=7.234, P <0.05; VEGF :1=8.315, "Olj j 7 ; * VEGF mRNA
P<0.05, FE £ A4 i [7) T 245 4i A Lk 4 A, Mdrl mRNA | Stath- 0.05

min mRNA } VEGF mRNA fJ 2224411248 X, H Mdr [F] L 2 3 4 5 6

Stathmin 2% 2 FUA 3 (r=-0.96, P<0.05) , Stathmin .VEGF % R e

L TE ARG (r=0.955, P<0.05) (VLI 8) . 8 INH & Mdrl mRNA  Stathmin mRNA A VEGF mRNA 7E A

2.3 RT-PCR %58 MG-63.MG-63/Ry H575 Mdrl Stath- 1 PURANER RMZGANA i ik
Fig.8 Expression of Mdrl mRNA , Stathmin mRNA and VEGF mRNA

min } VEGF 33k, 28 32 MG 774 s AT Tk , 45 2R

B 9 N2 B-actin RT-PCR 10 Mdr mRNA RT-PCR 11 Stathmin mRNA RT-PCR B 12 VEGF mRNA RT-PCR

Fig.9 Semiquantitative RT-PCR assays of the expression of marker genes B-actin  Fig.10 Semiquantitative RT-PCR assays of the expression of Mdr
mRNA  Fig.11 Semiquantitative RT-PCR assays of the expression of Stathmin mRNA Fig.12 Semiquantitative RT-PCR assays of the expression of
VEGF mRNA
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% 2 RT-PCR #ill Mdrl,Stathmin & VEGF Fix 15585347
Tab.2 Expression of Mdr1, Stathmin and VEGF

. MG-63 MG-63/R; MG-63/R, MG-63/R; MG-63/R,
N2 Bm  134.2 - 142.8 - 143.6 - 145.8 - 146.2 -
Mdrl 66.1 0.50 102.3 0.71 113.8 0.79 124.5 0.85 138.6 0.95
Stathmin 143.2 1.06 139.8 0.98 110.5 0.77 98.4 0.67 86.5 0.59
VEGF 138.3 1.03 134.8 0.94 126.3 0.88 105.8 0.73 104.3 0.71

T RIRA=PrNEE UK B/ NZ: Bm IKEE(H

Note : Expression rate = value of gray scale of the detected gene / value of gray scale of marker genef3,—m

TLIE 9-12, A MG—63 Z MG-63/R, Mdrl 31477 HA i 2 |
T Stathmin B3 R I855 . F Pearson A&7 1] ULPE # A 15
2 (r,1=—0.948, P<0.05) ,Mdr1 [6] VEGF %) 33k 5 7 4H
F(r,=—-0.944 , P<0.05) (.55 2),

2.4 TEPEBERRBGHE R E LR MG-63 A iR
7% 1 B SR AR T 2 A I 2R (LA 13)

PAAY ; wmol - min™ + ng™ protein

BRPEBERRIE
[SEY7h1

MG-63 K HM 2T &

1:MG-63 2:MG-63/R, 3:MG-63/R,
R, 6:MG-63/Rs 7:MG-63/Rq
B 13 iR mS T e
Fig.13 Alkaline phosphatase activities
3 g

P-gp 42 ATP WKHi 10 5512 T 8 K5 0 — 5t (ATP-binding
cassette, ABC) ,iX 28 ABC #4512 FAEARE A Y2417 P s
EREEMMEN, IR R R G PR F
BETEZK, T H I G N 5B ] A7 A 2 —SEAH
e, AN IR 52 1A S A TP H 7R 40 J L IR B 3R P AV I WAEE T
FAVIAE T #HDET P-gp IVDIRE R L A 251D, HAF
TEAE M P-gp BYRIBIA Mdr REFTEIX —MHCIA

TEAR Z2 G e Th B A7 AR R AR 1Y P-gp, AR SRAS I
P-gp ARE S & Z MR S A — N BEER US| JF ERZ4L
Jied 2 ARG P-gp IR 23 AR AT 7 251697 . iX— B4R
$2oR AAT Mdrl/P-gp FTREZ 5 T MR A K LB E 540 T
BEIAYE TR BT Mdrl/P-gp BIRIBER T — ARG,
FEIACK Mdrl/P-gp WA TR 2 e TN AE T SR
AR 2 5246 5 B Mdrl/P-gp 13K AT BUIRE 18 P T 1, (i fie
PR I ] —FPSE NS R B , AR P-gp %S A IR AU D
TR BATAE R — PR ROE R« P-gp RN, IR S0 Rk
A, X AR P B, P2 i 22 B — 2D IR AR 3X
— BRI R,

AHFFE R #E Stathmin 1E A 53 AL I FR &5 2 H |, Stathmin
RS A TE T AN B 1, R AN 2202

4:MG-63/R; 5:MG-63/

H S T e 8 R P R R A S IR, I 4 B 9 () Ak R
BT, T2 JE AR AN A AR 2 5 263k R IR 40
Mo, Bl 5 TR T 4R M A 404k, Stathmin (8 22 15 7 U8 6K
Stathmin &5 4 = (R EAZ HUR B T PE T 400 e A R ) i
VEGF J2 L5 P9 52 AN I RE S 2245 45, Bt i) I 48 TR o
BT, 2 g A 4 B A rh R AR s, PR
ALY L) VEGF HHCA fy it B R 5 A2 68 1 ARk X 7 i i
JEU; 2 32 Fl RT-PCR R MEE MG—63 1E [ Tiif 25 72 U %4 4k | i
TR BEAWIHE N TS O T |, J& 75 e AR B ROt i ey

JE A 22 22 1 RT-RCR 45 & 2 7~ Stathmin 3 15 [ Mdr
mRNA ik & 7435, [F VEGF mRNA ik 2 1E A 56 (P<
0.05) , BT LU 0 B TR R AN 7 1] T 25 5 Ak i) e B v = A
T oAk AR 1 R Ak T LAl s il 14 435 SR S I
PRI 25 e AU F=E T 43k, S B8 ST BTE A T Mdrl/Pq 13
K R PR AR AR B N PRI E S BROE R

Mdr/Pyz AT Ji 40 M Xt 22 Fh A% U AS A 56 A B 25 7= 1
it 245, T EL AT LA o 22 s I AS A 56 19 245 05 7 A B
ik, plin. yoiEsh AR ET S5 R SRE R 7
S XA UEEE Mdrl/ Py AU FAR TN 2578/, i BL7E 2 Fh A
YI2EAT N TR PR AR RS T 20 A i 24 AR B — R e A
FERRZE SR AN N F= A 25 Fh AR B AR AR A2 SR, i
TR, — R — BT 2DIRES | T R 252y
)2 Kot 448 A U0 ) P 200 0 = A VR 3 0 RE 1 R A TR R
LT, TR 24 A0V TE () RS H B BE ) B B T R, iX
AT LAk R 2 W ot o T LN Rl 2 R
fisl, Mdrl /P 52 52 T B RS B R 20 I n] BE SR B B2 06 7
R BRI PR A HH 08 3 R TC 8 2B A AR ] JRhi S B
IR R AR & B, RT LUAS R Mdrl /Py 2 — AR ai g
{IRHE TR e ) HARE I B 7

SR M AT A 23 B Mdrl /P g 2235 T 25 i 8 2 1] R P
Ak TG RIS AR 22 IR 52 2 BRAE S I (VR YT T 2 94 B
ARIT 2R FE - UIIG b IRE 5 | g 40 AY Tt 25 v B R i
BTG o 45 Mdrl/Pyq 2308 4 MEHE i 105 BRI 1R 28
KRBT | TR 245 41 T DL e AR 24 A At d 4 1A
MR T Mdr A9 25— 2B BRI N A

R Mdrl/Pyy FIK TR E B R ) Bk T —
MRS IEZF R R 2R FAEY#AT SR T Mdrl/
P BT 25 LASMY B Gt (B A 28— 20057, AT f 5 IR IR T
R R IR,
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Small incision decompression in surgical treatment of leg fracture L/U Xin-gong,HAN Yi-ting, DUAN-MU Qun-li,ZHU
Hong,HUANG Dong-hui,ZHA O Qi-hui. The 3rd Peoples Hospital of Hangzhou ,Hangzhou 310009, Zhejiang, China

Key words Fractures; Leg; Small incision;

Decompression;

Surgical procedures, operative
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sINBR R T TC I S A S T M , TR B ik
WA H AN CBANE B IERAS AR ET AR, Ak TnER g |
BB 98 I R A R TR R TR TR L BRI X
gt R E R &L R IR B R R AR — TSGR AT R
AAHTEEEE T 2000 4E 3 H & 2005 4F 9 H FARIGIF/INEISET
136 f4i], Hod 2003 45 6 H LIHT 82 il i A /NI FHdiak , AR
2003 = 6 H LUG 54 )8 FH/NIT B8k, e BRI A&E B i s
T,
1 ENSHE
1.1 — ekl 5o A4t 136 6, HAEkskdl 54 41, 5
39 B, 4 15 65 4R 21~78 27,34 (50.6+2.9) % 5 2 JHEH %L
BT 48 B, BRI 6 4 WA AT 29 B AR 19 4,
FFTRCET 35 1, JF7ctsiti Gustilo 43251 %0 5 451, 11 %) 18 151
MmA 78 %, B A 4 6], 3245 % FAREfE] 10~36 h, -3
(24.2+2.3) h,10 h N 24 5] ,10~24 h 10 {51 ,25~36 h 20 1] ; 44
MIRET P IE S 38 I, ACBIRE N ET B 16 B, R8Tk 2
82 il , 53 58 B, & 24 Bl ; FE W 25~73 %, K1 (51.8+3.8) % ;
R JHEE ST 68 ], BREE 14 41 Atk B4 53 45 A&

BT 33 4, FFHCE YT 49 B, FF % Gustilo 4328 T &Y
1145, 5 24 5], A % 9 451, B %Y 5 5], 452 FARAFE]
10~36 h, -4 (26.1+3.3) h, H 10 h 4§ 35 £ ,10~24 h
21 fi,25~36 h 26 ] ; H A SR BRET A L 51 61, 22 Bl I
ETNIERE 31 11, P EHT43 7 AR [E] MR AR 28y 5%
RS, 22 R RGA R, B AT Pk (P>0.05)
1.2 JRITiiE RWKAL 88 & IR W HUBCE B 1 A
WEIRAE 1R, WKL, 856 RR)E  ARYE 2 R B R F
FARYI OBMEATI T/ O, NI 0.5~1 em, ik IE
JEIVIFFRE A1 E 2 1~2 em  ATHE 1.5 em 2247, IR LA
U NCE SR, LATESr 5 D8 SRR 4] LI 1,
1.3 WEEIH  FRJG X KAk PR 15 Bl B S JRIRAE
B RGeS B SR ST LREEAT T Sei T E It Al
oS,
1.4 Giit2ah 3 OB DI R R s SR PRI RE AR
XK, P<0.05 WERBGFITFE X,
2 #£R

PHAAAR S5 K A3k 1 PRk, AUk ok 4R 4 A5 B I 5 Tk



