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hMDRI1 F1%g(6,5% 2 19 ( green fluorescence protein, GFP) g4 35 K] 1) 42 il S [ A4 1 20 R 9% 2% (rAd-hMDRI1-GFP) %5 Ju 5L
FiFR ) MNCs LA hMDR1 3 R & i (1) MNCs ( MNCs-rAd-hMDR1-GFP) &4 5 1) MNCs 541 2 4T1 FLARRERIALA P,
A 22 55 2R T AT T OULER BB DR R BP F IR AR YT AR . 85k hMDRI B e A/ BB A~ 12 4
JiL, PRGN e 83K 26. 26 % 5 5 YL A MRS AR RESE A T2 A BB rh IR DhRetE ks . FE MR B AkyT h , hMDR1 BE A RE AT 88 £
132 VR P B 0 T BE , TR ST RE TR 32 3 A% 0 i BT R ALY, AR I AN I B RE 4R RRAE (5.7 £0.6) x 10°/L; [W] B
TR Al Y7 RE I A MR 200 L, (e AR S A I ) B S (P < 0. 05) VA BRI At R (P <0.05) . &5 hMDRI
5 DR A e A A 4 S A T i 55 S A BB X AT 2 W AR S P, BBk 5 ) ek AT PR A R R K e A
e A B TR AR
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Transplantation of hMDRI1 -transferred bone marrow mononuclear cells and chemo-

therapy in breast cancer xenograft in mice

Liu Wei, Zhao Zhenzhen, Zhao Lihua, Jin Xianqing ( Department of General Surgery, Children’ s Hospital, Chongging Medical
University, Chongqing, 400014, China)

[ Abstract | Objective To determine the myeloprotection and therapeutic effects of transplantation of
human multidrug resistance gene 1 (hMDRI ) -transferred mononuclear cells (MNCs) on over-dosage chemo-
therapy to the mice with 4T1 xenograft breast cancer. Methods  Primary MNCs isolated from bone marrow of
BALB/c mice were transfected with a replication-deficient recombinant adenovirus expression vector carrying
hMDR1 and GFP ( rAd-hMDRI-GFP) to obtain hMDRI1-modified MNCs ( MNCs-rAd-hMDR1-GFP ). The
transfected and nontransfected cells were then transplanted into BALB/¢ mice with 4T1 breast cancer xenograft
and over-dose epirubicin (15 mg/kg, once a week). The xenograft mice without any treatment ( control) , with
normal dose epirubicin (5 mg/kg, once a week) and with over-dose epirubicin served as control. The chemo-
protection effects of hMDR1 gene for the hematopoietic bone marrow and effectiveness of over-dose chemothera-
py were assessed. Results  MNCs were transfected with the vector rAd-hMDR1-GFP in vitro with a transfec-
tion rate of 26.26% . After transplantation, the expression of hMDR1 gene, which confers chemoprotection,
was confirmed. The mouse with 4T1 breast cancer xenograft could tolerate the 3 times higher than the usual dose
of epirubicin and the leukocytes count in peripheral blood was maintained at (5.7 £0.6) x 10°/L. Over-dose
chemotherapy reduced the breast cancer cells dramatically and extended the survival time of mouse (P <
0.05). Conclusion  Transplantation of hMDR1 transfected bone marrow hematopoietic cells increases the
tolerance of xenograft to chermotherapy and improves the therapeutic effect of chemotherapy to the tumor.
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1.1.1 SZ8sshY BALB/c /NELS0 H,6 ~8 JEl#y,18 ~20 g, M
PEVESCR IHE R, BB R ERIRE S 3h ) b 4R 4L, 1R 5
FHERER KLY o IVC SLiesh g . L5
STt LIRS M ARIRIT A (1 4) CH R Ry 4 (2
) RN EAYT XA L CRAT B B 4 f i e S Fodid) (3
H) R EASTX A 2(RF T BERsAE) (4 ) GBI =1k
I (R Y IR A ) (5 41) , g 10 H

11.2 SCoeaiff $#E71 H 1%L N hMDR1 &g 6,5 6 5
I DRty A A e o 750 2L R 2 fR AR SE IR R AR A 5
AT1 PRI DU TR 22 AN 2B A B T B PP B A 0
%o

1.1.3 S8 BT A hMDRI #7744 (Scl3131) ke — 471
(Sc-2005) 1y 4 SANTA CRUZ 28 &), i 4 71 4 R&D 24 7],
RT-PCR X %] & W4 [ TaKaRa /> &), RPMI1640 . IMDM . DMEM/
FI2 #5350 R R 4R MG B HYCLONE A 8], R E R G
BERMEIE TG T, REEZE M [ SIGMA 246,

1.2 %=Jrix

1.2.1 RATI FUBRIEAEI R T B ORRAFRY 4TI Mg 41
JiiL, B4 10% FBS.100 U/ml % % % & 100 mg/L 4% 5% % (1
RPMI1640 35321 TIEAE N 35 5% WX R A (0 4T1 4t ,
JCIE RPMI1640 203k 3 UC, ARG I A 107/ml 3% 41 g ik
K 0.2 ml fife 4 i B 3 R F BALB/c /N T B2 T4
S, MEE A B0, BRI SR T I B e 1k

1.2.2 BB SRR 2 40 M 1 o 2 % i BALB/c /N
32 Z/NRIBT AL FE , 75% kG T2 5 min, JE P 5544 T BUMR
BT R JRE ;7 Sk 3 ml JCILYE IMDM K5 37 3 of
WEBEZ A, 7.6.4 SEF kAT 3 U, 5 40 I ) B ER
R B R N L I IR E TR0 h (%
1.077) , BB % E 0 T3 ;2 000 t/min x 20 min 5
s BERLO A W (B AR 2 (B AR )2 ), TC v
IMDM 1 000 r/min x 10 min JE% 1 8,55 B G W iEfE YLk
W20 L35 1R F 90% , A F5 20% FBS (1) IMDM 35 532 JL R 4TIR
A1, K LR (2.0 ~5.0) x 10°/ml 940 15
WA I Yk 55 A TNF-o T4 B e /)N BB 1 PR AN A
éﬁﬂ@m .

1.2.3 By hMDR1 e P Y BB 5 A% 20 0 BB 1 9 T S A%
FE B B A A R 1R 24 b, Xk R SR 2 /N R
P42 W RBEH RS Co-y Gk (ST 1.5 Gy) MRGTHEF T 70
ALBE RIS I 1B TR b W LI T 1 5 e T E
AN BT, Bl LA T MR S AT 29 5 mm B2 JIRAE )
I 3RF 50 pul I T S0 e DR O 1 3 10 297k e M s A B
A S B S 4 AR S 20 g 32 BT AR T e Al
Bl R B S PP A L, LN B I A 4 LK 2 % 10°, 7
SR 30 s FAY 25 4 A FU/AN U O e M 20 3ol A TG
L SR 30wl s T 5 AR 48 30 280 1 30 s, 825 DI 15
AJe 1R AR HIE TR 2 0, TR R Y K A
L2.4 ALJPscds R 2 AT IR R AT, 2 4ifk
JIEE N 5 me/kg, AL ARSI i 15 me/ke, BER 1K,
AR A7 I Sl 1 I R A KA DR RE ALy TP R
12,5 BREEMIBENMRIPT N SRR AT T T
BRI T AL G SRAR SN M4 M2 A (LS 11 2
)
1.2.6  MRAITFRCRIEE GRS B R L SR T IR,
Ji R OV PO s RO Bl 7 0 i e A A AR R A, 5 2%
A AT (mg) =0.5 x [FAE (mm) ]* x KAz (mm) T35 5
I RN EEAT bR e R e M, 5 e AR ST S 36 /N B, BT
JE TR /0N BB TR A I I O L O SR S, PR MR R A
S BRI MR 5T DL A B A OB e A% 5 03 AMERf L R
SYIFET I ], S5 S50 Sl ) AT T i 3 S8 T 730 I ]
1.2.7  APEPE hMDRI 3 X 75 52 1A B B 21 BE A A 1 BR A AF
g HEERHE 1A H SRS AT G Sh ) B %
AiM, 73 5 AIED (RT-PCR) (45 F T ( Western EIIE %) A1 T fE
K (RELEE R M) KA EME hMDRT JEP 7R 32 (A B4 h
1 RN REPE Rk B
1.3 %itsam

R SAS GEIHHAF (8.0 J) AT 20 o T REBERER S
30T 1 R T ECFORER T R x € X K% | Fisher K 4 5%

2 HR

2.1 ATI $UIR 9 & KA A 0L

Tar S SRS (R ST HE P AT MRS 5 d 224y, s BB
B IR, 2 11 d A2y, b 5 ) Bl A 4000 4 S BRSO
S IR B O SR FE (] B Mg B 8 oo AT 351 06 ) | TRl A 4
) A RO 5 3 R A R e L AT LIRS 4 ~
5 d, SRR ALEN AT LA DL U BIBRTE 09 07 XA 4 4 kg, Sy
SRR Y LR Frie a0 N LT AT , B ] S g R R AR
R TA) o eoes vl B T A AS 2 5 200 T e
HEIRIE AT LA T [l 7 X (] 1B)
2.2 DREHEN R RE AR R YIS

TH e g B LV R Y T A AR hMDR1 R
AN B BE AR A M T DB B 3R 3k, R AME IR k IR
4 d (AR AE KOIRZS B, B B IE %, AT LK B AR A 75 B, 4
FLANEE T (2.0 ~5.0) x 10°#4in% (1.0 ~1.5) x 107 ;hMDRI
B Y% gL 323k 5 26.26% ([512) 6
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A KARIE; B A B IR 1B
BEl1 #5471 fEARA/ DR ERREBER

AR BB AR A B A ;B 3R B MBI
g JG e R e
E 2 100 wl TNF-o iR EAL 2 S Ad-hMDRI1 33/h R BN Z A A
RERRAWME  (x100)

2.3 $MRHEDMDRI Ak B 47 98 50 40 B 88 N 89 2 A
kA

HREAMRSAEIR 1 A H  SRAETE S B B 1 15
MZAANE , PEHC mRNA 5% 5% LS BE4T PCR 9735 48 &
WA R 20 ML FK) DNA 38 W) 7 157 bp A3y n] WLAS 54
B, 1.2.3 4 ARG 38 7 W0 R DLAR L Y Jr Be (181 3) 5 Western
blot K B 4L 165 8 2h 400 BB SR IR AN P-gp YR IR L,
135 U S B AR P-gp PHIRRGK T 2.3 4 A
WA AR ARAG I F P-gp ik (1] 4) 5l LR R AR 58
%o, B S A BE R LA P-gp AR BHIER R, 25 S HERL
Difien , 4 M A B P SR 20 R 2K AR, DA SR A hMDRI 4
TEZ ARG S B B N A 38, HUEWTSM R 9 hMDRT S (A
FKIKH P-gp BAT LW IMIERIIRE(IELS) .

M 1 2 3 4 5

400 bp— «—B-actin (445 l’)p )

200 bp—

hMDRI(1
001y <hMDR1(157 bp)

M.AxAE;1 ~4:1.23440;5.548
B3 RT-PCR #ill5h 514 hMDR1 £ F 7 &8 PRI RIE

1 2 3 4 5

170x10*— - < P-cp

36x10" ——— A — < \PDH
1~4:12344;5.54

&4 Western blot #& i 5ME M P-gp B P HRIE

T %% hMDR1 A B #2000 ; A . k454 hMDRI 4 & &9 2w e,
BS5 FRAOBZEHHIENEZESRENZMAMEZYIMETIEE
(%22 m4r x100)

2.4 RANFAS PR WMDRI A B 258 %8
1% oA o AR 69 1R AP

7 o Pt v 25 L AR S M L 1 AR B B et < Ay
A% 2ELTE90 3 40 A1 J1 L £ 200 B B 1) 22 57 TC S 32 38 L (P >
0.05) , 2 1 JRILST,2.3 4.5 AN i 40 M 5 A 0 2 T
W AELS 4 TR IR S T 1.2 .3 4 /N 20 2 Jl Bk
I ,3 4 dURPR Sh AT T S B B B BOF & 5E 2.5 A
R BEALTT I HEAT HE— 25 R W (5 2 21 1 A0 5% 3 it o7
B(P<0.01),5 45 3 4 H I ML R WA G
(P <0.01) ;25 3 FABIALSF 2.5 LA S 4h A i 20
HERAT G247 (P <0.01) 5 2 A 4% T 2 41,17
RS 2 J8,2.5 AR S A A L AN RO T W sl T, S
HE 2 LHAREIRE S 1 AR OO O i A, T 2% R et
SERESL(P<0.05)(%1),
R1 4TI LB/ NRAL AT 2R B SN E I B BRETEL B ( x 10°/L,% £5)

Gl gl 1) 2 )4 3 f5E 2 J
241 83#1.0  5.4x0.6° 3.7x0.5% 3.0£0.2° 4.4:0.4*
3 9111 3.2:0.6° 1.6x0.4° - -
441 8.7x1.1  4.7£0.4* 3.8x0.42 - -
541 8413 6.9:09 6.1%0.8 5706 7.3%0.6

a: P<0.01,5 5 4114

2.5 AANFIT A AT SUARIE 09 57 &

A7 TS a8 20 4 e 8 1) o i 25 S TR e 2 R L (P >
0.05) , Aby7 FF ARl 25 AL bR 19 25 F 15 Dl AL 78 [R)— 7K, nT b4 T
IS8 . AT AR S AT RIS 2 A, 45 e IR sl e bR
T 22 A SRR (P <0.05) o 1 A7 e S HA
HAW IR ZE S A G 2= B L (P <0.01),3.4.5 4
SRR TA I E L (P >0.05),2 HAMBE S 3.4.5
BB G #2257 (P<0.05), WLE2, REHITIN 4TI
LR AR A TR (B X A 7 SRR BB ARy R A R i
IR A PR A 4 5 TER 751 s Ab s vb e B s 3 2212 3 JHlMk
JYUUG 5 8P O 245 1k AR K I BRI 25 2 RS U354
WA kA K B L, TERAL)T i RE p 45 2L 4T1 ZLARIE /N R
BB ORI 1355 1 JHR4by7,3 4 Ay sh i R ™ 15 - B
WHITFET- 32 8. 5 2 far 8 sh ) 234705 , .~ ThMDRI %
RN BE 1 M ThRE AP D YER , 5 3 4 A R R E 5
TR (P <0.05) 52 JEMALIT 5,3 A shnfiig 3 1,4
ARG S K, 5 AR s ARIeT:,2 A sh st 3
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OB RE 2 A G 2B L (P <0.05), 3 JArfe
IR 3 A AER Sh Y ARAN T, 5 AR sh st 2 1,2 41 M
REPIFET: 6 K, S AR ERARITFE (P <
0.05) . Zeitsr#r i s -5 AR s i T8 B D) REAS 24
LOUSAp Ane iR N

R2 AT AR EDRUTERASEMBRENTN (mg, 5 +5)
g ArTr 1 i 2 3JH 2 )4
141 24.99£4.57 278.84+30. 18 64806 £49. 540 1712.92 +113.62° 2 857.67 + 160, 12°

22 2478 £2.82 145.32£22.20° 219.18 +£32.73*  313.80+23.55*  523.19+37.92%
341 25.30£1.92  58.07 £14.21*°  90.58 +7.57% - -

420 24.04+3.10  65.04£15.01*  85.31 £9.19* - -

54 23.88+3.57 53.19+7.60 80.68 +8.83 108.12 £22.42 104.86 +24.10

a:P<0.05,15 5 134k
3 itig

XA A B kR 40 25 A B T X R
KRS 77 A ME R AT T R IR ARFSE
TE ) B B I AL 41 PR e 15 hMDR1 2 [ 1 7K F
WA T XAy 7 2454 S BUR% , 3 3 7 AR AR 1
hMDR1 FE K S A i it #HL 40 i o 75 8% 4 21 s e
RN, (5 5B B BB RE i A2 R B ALy 1 A & A a4
il T s 308 e 3 R R e ) B P A R 4 oo A B
TR RIRTT RO JE K 5 B A A7 ]

SRR IR L PR DL T T L R R H A
R A R R A R 1Y is H DA R F AR YT BR Y
WS B G EVIME . S BIRKMT F R & E
HVAIT LB A8 T 28, B X L2 )
I, ROR  22 1) £ LR X BB 2 2 W 1 it 25 ) A
H AT AR 240 o hMDR1 5 PR 3 i 3¢ 38 2 it alt i
22 2T 2yt EE A RN, BF XX — ML R 2 Ry
RN I eE 20 M hMDR1 JE PR 4 3k B 5K DA 5k 31 538
IR 2 00 E R0 TR 0 R 4 T 24
Tk 20 (B i F 2 AR KR soik 53 i Ak F 30

G B A N G R . R E, BUPR IS 25 9 X A 1
P BR T A7 AR R AT, R 244K A
PE hMDR1 FEPH 5 A 56 & 1020 B b o 16 15 3838, fiff
AT 259 (T 52 1 Bt 4 5, A7 st A5 LAUR)
S, 2 AT DL 2ok B v AT ) R A RO K
I, B A R 6 AR

AR 2835 T AR WO ST , 8 1k 300 5% SR s 14
hMDRI1 3 R4 A 55815 1L+ 240 i, 76 g8 1) sh 4 455 7
HEL S T TR AR T S L
it AR R AR L R A ) 1 AR A R e AR
FVERTE B FE B , B0 R FH 2 4k v %) BR s 1A R 2 A
4 hMDR1 BE DN % A By i 3 11 40 e, S 80407 i g
ERECRAT o EF XS B B A ik I A0 A R IR e R
AT DATE 5 B 2 oA i R 7S SO R AR T 4
M BRI k0" AR Sz it TNF-o Fil4b

PR/ BB AZ A1 DL S, B2 R B e B O L Y A g
AT SR Coy 5 42 EAT 4 B WS 28 B S 7 25
SN 5™ P 43 3 Cintra-bone marrow
injection , IBMI ) AR IR E Y hMDR1 3 K 1 18 1T/
FLA AR B3 NTTTE S A A b S B T 8 50 = 1k 7
HOSHERER DR, TAE S REAS 2 ORI T AR ) i
A7 I T L e 20 B R K, s T FL R R
TG ARSI 1 2R BB A% X i 8 9 76 97 ik — ok
B
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