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(=] BN 0SB v s by O LAMNE i 28442 40 i ( peripheral blood mononuclear cells, PBMCs ) H £ 2}l
25 FE N (multi-drug resistancel , MDR1) | 22 24jifif 245 4H 5 25 19 K ( multi-drug resistance-associated proteinl , MRP1) . filiTit 26 25
FI 3L (lung resistance protein, LRP) s A H S5IGIRAIT I R, ik N R 2¢% E & PCR (real-time fluores-
cence quantitative PCR, FQ-PCR) $ 7 , K6 & JLALY PR IS AP i A0 T LI Bk 8 R A7 2H 24, LA Kk BREH AR J) ifi vy MDRI
MRP1 .LRP ) mRNA ik, 50 FrAfyT 8 )LAME I MDRI 33k & 5 [T AR U) Bk (4 b 78 41 21 MDR1 3Rk A7 7F
IEAHGE(r=0.894, P =0.000) ; b7 e 21 & il MDR1 22k 578 £k, 55 g R/ VR Ab R AE SUAHDG : P BEA SR (r = - 0.733,
P=0.000) , 50 #4E (r = —0.874, P =0.000) , 4k (r= —0.617, P =0.005) ; fby7RTHMNE 1L MDR1 23k B 5 1 WAL
J RERE R B 7S ) A8 A R/ N BAURH OG22 B A IR R A B AT AR (VMA) (r = —0.440, P =0.046) , 58 458 iR 25 11
(AFP) (r= -0.831, P=0.000) , kL FL R i &M (LDH) (r = —0.495, P =0.031), FfiZ{byr i Bimsgin MDR1 %3k
(P <0.05), &5 AR EILILITRIE PBMCs H1 MDRI mRNA /K- XHLY7 7 8% B BUs 00 45 — 2 3R 5
B ATE—E R R ST T R INEIT .

[RERT  /NILIMENEINIE 5 2 2451 245 5 (K] 2 250 25 A0 DCHR 1 BE IR s 245 26 1 86 15 AMJA il s 9965 PCR
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Expressions and significance of MDR1, MRP1 and LRP in peripheral blood of

chemotherapy children with malignant solid tumors
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[Abstract ] Objective To investigate the expressions of multi-drug resistance gene ( MDR1) , multi-
drug resistance-associated protein gene ( MRP1), and lung resistance protein gene ( LRP) in the peripheral
blood mononuclear cells in chemotherapy children with malignant solid tumors and its relationship with clinical
chemotherapy. Methods A total of 59 children with malignant solid tumors at an age from 9 months to 14
years old who admitted in our hospital from January 2008 to October 2009 were collected in this study. There
were 24 cases of neuroblastoma, 16 cases of yolk sac tumor, and 19 cases of lymphoma. Another 30 health age-
and sex-matched children served as control. The expressions of MDR1, MRP1 and LRP in the peripheral blood
mononuclear cells (PBMCs) before and after chemotherapy, in fresh frozen tumor tissue samples and the in the
peripheral blood samples of normal control group were detected by real-time fluorescence quantitative PCR ( FQ-
PCR). Results All MDRI1 expression level in the peripheral blood of chemotherapy children was positively
correlated with its expression level in the same period tumor tissue samples (r =0. 894, P =0.000). There was
a negative correlation between the mdrl mRNA changes and the changes of the tumor size before and after
chemotherapy ( neuroblastoma: r = —0.733, P =0.000; yolk sac tumor: r = —=0. 874, P =0.000; lymphoma:
r=-0.617, P=0.005). A negative correlation was found between MDR1 mRNA level in peripheral blood
before chemotherapy and the changes of corresponding tumor markers after the first time chemotherapy [ for neu-
roblastoma, urine vanillylmandelic acid (VMA): r= -0.440, P =0.046; for yolk sac tumor, alpha-fetopro-
tein (AFP): r= -0.831, P =0.000; lymphoma: lactate dehydrogenase (LDH) : r= —0.495, P =0.031].
The increased MDR1 mRNA level in peripheral blood of chemotherapy children was related to the increased
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times of chemotherapy treatments (P < 0.05). Conclusion

Dynamically detection for the mdrl level in

PBMCs before and after chemotherapy is valuable for evaluating the treatment response and prognosis in chemo-

therapy children with malignant solid tumors, and for revising the chemotherapeutic regimen.

[Key words ] pediatric malignant solid tumor; multi-drug resistance gene; multi-drug resistance-associ-

ated protein gene; lung resistance protein gene; peripheral blood; real-time fluorescence

quantitative PCR
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Fe KB 06, JLEE MR AL TR O BRJE T 2 7,
AP e/ N LG IR G T A A, T
9o DR AN T L 3R 3K %) S o P ek R 4 1) 5 28
AR T 24Pk — L IR AT i — > R R e
S H X 245 ) i i A2 M S BRI T R ML, /N LA S
A9 1 22 25t 2451 2/ N LR R S5 &2k P # B by
R FEE R S R 2 251 25 3 I (multi-drug
resistancel ,MDR1 ) | 2 2§ Tif 25 #4H 5¢ 25 1 & X ( multi-
drug resistance-associated proteinl , MRP1) . filifiif 245 &
FL[H (lung resistance protein, LRP) mRNA 7& #b J& I /)
FIRAT L5 e A7 OC F B R 2 S, AR50
MZOERE T PCR BOR , 307285 W 285 BEIE S R 8 e 5
AR /L 59 4k ¥7 A 5 #h A 1. MDR1 , MRPL | LRP
mRNA JFRIEKE, I 30 MR L3 1R 45 5 3k
1T AT o

1 #REFTE

1.1 Ak

W E RS R R 2 B JLEE BE Be 2008 4F 1 J & 2009 4
10 J3 o995 BEIIE 52 R 2% 1 e (9012 18 UL 59 ), 4R 9 AN &
14 % P OAEIE 3 21 5 % b i 2 B 20 B g 4H 24 ],
IR B BETT A 16 ], kIR 2 19 i), TEE [RIHA 1192 (e R Ak /1N
JL 30 {59 %0 2
1.2 20 XAE5MNE

I RNA $2EGAT £ (QIAGEN A ] ) , 4141 RNA $2HGR
7| & ( Bioteke /2] ) , cDNA 38 %% S5 &5 ( Promega /3 H] ) , 4744
K Z PCR Mix I5F TIANGEN /A &, 514 1 TaKaRa 2 74 1%,
TREFH i A G G, T A2 & PCR A Corrbet 23] 1)
Rotor-Gene 6000, K H £ 1) ik R 45
L1317 Iy F2H RNA 7B LA AT T R 1 2 ml
(EDTA Hi#E) . #% RNA $2HUA 7] A& (QlAamp RNA blood mini

kit) Y id B $2 B PBMCs 119 5 RNA, 83 U2 D (260) 114
RNA By EE, LA D(260)/D(280) {51 %€ 40, 1% BEREEEE IR
FL R S8 A 1

1.3.2 414142 H RNA WA LT AR B B g 441, W &
BEAH AR (ARTTHT 9 41, 467 S 19 1)) , B s (fby7 s 8 ),
W ELRE (AP 12 461)) o VAT | SRR ST, 4% RNA $2HL
I8 (RNApure (552005 RNA PRUH $2 B &) 19 v B el
Ay S RNA, Gl il € D (260) 155 RNA By B2, LL D
(260)/D(280) {HHIE AL, 1% SR eI DA o8 4
1.3.3 & cDNA  j4 RNA 7£ 70 °C 0% 10 min, i
5% cDNA I & (Promega A H]) MBI 4T cDNA (14 1L,
-20 CHRFF

1.3.4  PCR Frifen 09 i 45 e 5E Y PCR =Yk 1T
2% BEAEMERIK . KRR RIS BCU) T, SR AT PCR P2 slifb i 28
1k PCR 724, AN C R UKo B, AR 28 2 A vff i v S
(0 /ml) =6. 02 x 1023 x C x D (260)/MWt, H:i C =5 x
107°/ml, MWt = PCR 7= ¥ (¥ 46 % 70 T o 5 ( B %L x 6. 58 x
10*),D(260) JE7E 260 nm {635 B (5, 4 b i Fi B 21 107
L/ ul, -80 CIAF,

1.3.5 59554 i 1 GenBank & K %4k % A $2 A 1Y
MDR1 MRP1 .LRP 3£ [ ) mRNA [ 4 3£H B4, 32 Primer
Premier 5. 0 #5438 1% 116 3&E M TagMan 5 ¥ FIHE 4% ; TagMan #
EF4) 5 s FE A FAM AR ic, 107 3" s 9% W 8 1k LA B7 1k PCR
AR H B (R 1),

1.3.6 TagMan PCR J )%  PCR TR 7E LA SR AR £ rh g
f%: 2 x Real time PCR Master Mix 8 ul, Enhancer 1 pl, ddH,0
8.5 ul, I TSI (20 wmol/L) £ 0.5 pl, #R4EH (20 wmol/L)
0.5 ul,cDNA 100 ng(1 pl) , [l e AR R bR it £
e 95 CACEAR AR AR 5 min, SR LAT KN S5 1458
% 45 ANMEFR: 95 °C 15 5,60 °C 30 s, 745 1 it PCR & h7 ik
SEBAPEXTRE(JK) o BT R AE Rotor-Gene 6000 J3 3146 U 52 48
5. MRS B ARG AT LA Ci(threshold cycle) {H,
FRAE AR B AR h 2 , 75 3 2 b A 1) 4 Wk B2 (B PX % D/
ml) , B4l MDR1  MRP1 ,LRP 3£ mRNA 235 5 FHAH N 59
MDRI1 MRP1 .LRP j4+% U1 5/ GAPDH 4% D14 x 10 000 =7,

®1 JBERESMERSFT

i ik il W
MDR1 5'-GCTGGTTTGATGTGCACGATGTTGG-3’ 5'-ATTTTGTCACCAATTCCTTCATTAA-3’ CTTAACACCCGACTTACAGATGATGTCTCCA
MRP1 5'-TGTGCCCTCCTCCCAGACCT-3’ 5"-CAGACAGGTTCACGCCCT-3' CCCAGTGGGGATCGGACAGAG
LRP 5'-GGGCTTGGTGCTGTTTGATG-3' 5'-AGCCGGATCTCGAGGTCAGCG-3' CAGGGCAAGTTCGGCTTCGCC
GAPDH 5'-CATGAGAAGTATGACAACAGCCT-3’ 5'-AGTCCTTCCACGATACCAAAGT-3’ ATCATCAGCAATGCCTCCTGCACCA
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1.4 4us7 77 2 5l 200
MR PTG 64 HESEBR CT Kt , T RIMRT A/ K 5 41 E 0000 a
GUCF ST 2 A7 B R FVRE 7 o A R 1 /N Ak, T jﬁg b
TRALTTIT R A T AR 2 IR E5 ] B B Ar, T i K :zooo-
INEERGAE T o KL TEAT A R A8 b 2l 4 P A 2 4 e 3 500
(JR VMA) (5985594 (AFP) L9 (LDH) o = 2 000-
1.5 it F o = 1 500
N FH SPSS 13.0 Geit B #E AT ¢ K Ty 22 43 B B A8 1000 W
RIS AT L & s 3275, O 20 0E A AR 00 R 7 26 56 1k 500 - &
0

2 FR

2.1 RHIE=ZPCRABX W
Ct (B Ay it I 0420 D' 58 2 768 ok B0 B B DB 3 8. LA Gt
fHAE 9\ A6FR, MDRI MRP1 \LRP 2 4545 U1 EAE il Ak A, 4
SRR AEZE, T BOR 4 DR WSS EL, YO
PCR {4 B 2405 3 AWy BE . FL 28 ] (baseline phase) $8%%
] (exponential phase) M F- £ ] ( plateau phase) ,
2.2 BPyg EILL ST AT 5 B A PBMCs ¥ MDRI
MRP1 \LRP % ik /K- Hodk
P2 REH R 20 5 O 2 4 B LAY TS 1E % A\ PBMCs
o' MDR1 ik U 1 22 5P A 0 B2 isRd 41 [ (1 662. 328 3 =
723.2784) ws (321.680 1 +128.657 9),P <0.01]; 5 3% 2& 41
[ (847.552 2 +281.678 09) vs (321.680 1 +128.657 9),P <
0.01], W2 B ILALYT AT 5 1E % A PBMCs 1 MDRI1 33k
[ (390.347 9 +187.678 09) vs (321.680 1 +128.657 9),P >
0.05] CH B 25, FrA b7 B JLALY7 T 5 1E % A PBMCs 1
MRP1 LRP ik EHI B2 F (P >0.05) ,
2.3 F Rk BaEL 5 R &L B &2 MDRI
MRP1 .LRP #% ik 948 % M
FB LT AR AT 5 iy 2 2 b 2B 40 B g8 (AR 7RG 9 90, by
J& 19 ) , B gEs (fkyrJa 8 B ik R (fbyran 12 1) 51
W1 LSRR I B AS A% 40 ML MDR1 B9 2 35 B AEAE (MG (r =
0.894, P=0.000) ., MRP1 .LRP P41 JCHA B AHSE(P >0.05)
2.4 $M)E e MDRI & ik 35 M8 X BALKE RAL
I3 G AR R R B AR B AKX R
e by Hi e 64 HERG SR CT R 2F , WA g K/ sk, T
fEAITIT A TF AN S R 45 B A7, WA K
INIEAGIE I . AT ET S AP R I MDR1 38 3% 745 4k 5 g o/
AR R AE ARG, 2 BE A 0988 (r = - 0.733, P =0.000),
PR AERT (r= —0.874, P =0.000) ,#kER (r= -0.617, P=
0.005) ; % MUK A AL BT B8 1 ALY S5 AR B AR A s B ) 3¢
ik G AR AR 2 R AT R 0 B 5 AT R A1 JE iy
MDR1 323k 8 I8 7 78 1 AH ¢, P28 5 40 98 IR VMA (r =
-0.440, P =0.046) , 5498 AFP(r= -0.831, P =0.000),
WRELR LDH(r = —0.495, P=0.031)
2.5 PPy EILALYT A2 P MDRI &GAR-F TALH L
257 ebyg S JE 1 MDR1 3 35 5k Il 5 £k 77 97 A2 1) 38 0 i =%
KR (P <0.05), W1,

a:P <0.05, 540 28t ieJG 177 AT Y3 b: P <0.05, 5 97 % & 78
M55 AT HLER ;e P <0. 05, 5k B 4L 577 3T b4
1 PhyE s )Lbyrid 32 fh4hE I MDR1 RiER L

3 e

AT AE/IN LG SR 3R 7 T A OR  E 2E
AT, SEMA AT ORI — A R R T & A T i
Jed 240 LG 20 L B 25 1 (R T 24 o AR e 200 B ) s 245
TR it 25 AT 43 R I 25 it 25 ( primary drug resistance,
PDR) 11 £ 24 ffif 24 ( multi-drug resistance, MDR ) W &
K JE 2T 25 (PDR) J248 % — R e 2697 A 4t
MRS XA R 28 B 24 W AT Rk s 2 24 25 ( MDR) J&
g — S0 i 200 LT — b 470 Mok JeE 245 4 7 A T 240 [R) s X
AR R 225 7= A= Ho 24 M 2 2 g 17 2 ik
f RN 2 2 24T 24 T A i 200 X 00 25 9 14
FIRANHURE, B A 22 24 24 (intrinsic MDR) ; D &
AL AR T ALY 25 R s AL R R AR R R A,
RIFfAsE 22 24T 24 (acquired MDR) o H iAo H
BUGHALTF N 25 7] RE-5 Zo Rt 245 3 PR 3l 8 ek A ¢, T
5 5E A MDR1 MRP1 \LRP %:°'  H:ivh MDRI 41
JiE FER PN N 2 BevsRe 22 24T 24 1 f T B LR

HuTIG R Z R 2 S A7, 2598 ek AShE
TEIAZR G, 1205 I A1 , 25076 5 S g s 245 7%
s e EIE , WS 5 7 A0 L 24 3 g 2k . AT
5538 1 K ALy B L PBMCs fiy MDR1  MRP  LRP [
FIRIESLAI TR G PBMCs o MDR1 f¢) 263k 5 iy 41
21 MDRI1 (%) 383547 B S AH DG | 3 7m 3R AT AT LAGE 18 46
ALY f8 L PBMCs ) MDR1 33k [i] £ [ )i o988 21 21
XHALIT 25 P T Z R

ARSI A WL 3] it 25 R 241 s 2 R B B AR 4 Ak
J7 AT PBMCs o MDR1 {92345 5, B &k i 1 X6 B 4 Fnitk
CUIRE 2, $ 7 22 B 241 B 9 R B 5 5% 0 S8 L PT RE AR A
VSRR 2605 33 5 1 A L e 253 240 J 9 A1 B9 2 4%
Je8 FEOLAR Y7 Y7 R bk B 088 25 40 — 3% A fkyy /L
PBMCs () MRP . LRP 5 %} &40 JCHH i 22 5%, MRP1 5
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LRP 1b¥7 5 H A /DR JL PBMCs Hil BRERIAE N (. S GRTFRICR . (B2 A7 259 s E - AU

HARTCSE 40 X, 3% 1T i 5 PBMCs f* MRP1 5 LRP
PRIk A By AR sl RN 2k A 5, $2E R A A R i A
MRP LRP (AR X ST 8 T8 LA K,

FR 4 RECIST A5l SR AL 797 2%nT 3 1o Mg b
SY R E SRR KNS AR AR5 45 5 B, 1k
YT JE ZME 1 MDR1 3% 3k & 48 £k 5 b K /N AR £k )
AFAE SR s AR TT 10 S IR AR P 28 AL, XHR TPk
BPFRE A —E S ME, 5T 8 & B, ALY 7 RTPBMCs
rh MDR1 S [H 23K 7K 7 5 4% 5 g A i 0 i ke
Ja WAL K /NBHEAFAE AR SR R . T DA S A
£ ALy R JE PBMCs H MDR1 3 [K] 3% 35 7K - X )
EITRA —EH B .

ARSI A WS B B 25 AL 7 YR 3, 4k 7 UL
PBMCs t MDR1 &k gt ig dr i i, 5256 v & 31— Lk
UL ARTT 7 R, ANE I MDR1 2R3k & H
I — BB [a] B T R s e R R — KA BT, $E R FRAT]
A DL 3 S W AR 1 MDR1 (9 263K &, M i 3%
I7 TR, B Ik 25, AR SCIRAEAR /D 1 AE
fby7 L PBMCs H MDRI &3k, ALY T £ mY
BRE, i 77 25 A I PRI T R AR AR R 5 A BB 11 o

PR B R b e 28 20 v A D0 22 245 T 24 i [A] 3%
i, BE B B A S i iy i 2417 000, (L A 2H 20— i
BEASEIN — Y, e PRI A7 7 ME LA 3R B sl 988 ek 91 U TE A
IRECAOTE I . A BF 5% 87 Z0 i 1 MDR1 &R 9 2% 3k
75 R B Ay T BBURPE TR A AR A 0 AR BIESE X
SN LA S R £ )L PBMCs H ) MDR1 FE (K 3% 3k
KAE SRR B MDR1 3 R 26 38 M Ak Y7 B R 8] #f) 26 2&
HIT TSR E  MRE RS L8R EA -, &
I E AR S PBMCs A MDR1 mRNA %354, Al [H]
2 TN JIE A 2 B T 251 0, %) R T R M TS A —
FERFE B X, W —E R LI ST R e e
Al BRI I 2450 7005 1 A A B G I A AR
FANE L, 75 55 3RA5 H T AT sh AW , SR 2 608 =
PCR $EAEAX i 8, HLRE 4t X} 22 &, BB 4% U i i i
PR s , PR AT 0 E 355 AT I 0T L8, R J% I 8] %
Ay 5 %, HA I B e A ST I o AR
P MDRI 55 5% 317N FE B 502 4B, 15 0 i 1) for IR
JINERAAR N, DTSR I /IS BRCE BB G FR 7 245 9 RO T 32 1k , 1
BT 25450 i B B LF Ak OR ™ L ARRFSE
FErp & PR ALy T R i, BB LA i B A%
YRR MDR1 ik et s i, AL 5 11 40 s 2>
LR, BB B SRS 2 A T —E
32T AT AT A A A1 1) MDR1 3k
et e LAY 259 ) B Kt 52 57 /27 f# PBMCs H
B9 MDRI1 k3880, v] 38 8 Mo 34 Iinfb 7 25959 &, DAL

JRIBRAE B , T LA BAR A R — 2P SRR AT T o
SE Lk
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