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Relationship between the cellular uptake of ® T¢™ MIBI and ® T¢™ tetrofosmin with the Pgp expression lev-
ds in cardnoma cell lines ZH U Aizhi” , CHEN Lirong, GUO Zhenquan, et d. Division  Applied Chem-
istry, Dep artment of Technical Physics, Peking Unwersity, Bejing 100871, China

[ Abstracd  Objective To study the relatbnship between the cellular uptake of ®Te™ MIBI and *Te™
tetrofosmin and the Pgp expression levels n four carcinoma cell lines, and the effect of quinidine on the uptake.
Methods *’T'¢™MIBI and **Tc™ tetrofosnin were used as radicactive tracers to study the uptake kinetics in the
carcinoma cell lines Hela, MCE-7, Bca6l and McE7/ Adr, and the effect of quinidine on the uptake of PTe™ MIBI
and PTc™ tetrofosmin. The Pgp expression levels in carcinoma cell lines were estimated by using immunocyte-
chemical method. Results The cellular uptake of both ®Tc™MIBI and *Tc™ tetrofosnin was remarkably lower in
MCE-7/ Adr which gave a strong posiive reaction in the Pgp immunocytochemical assay than Hela, M7 and
Bceabl did, which gave negative reactions in the immunocytochemical assay. Futthemore, the cellular uptake of
#Te™ MIBI was higher than that of *Tc™ tetrofosnin in the three Pgp negative carcinoma cell lines. The uptake of
PTe™MIBI and ®T ¢™tetrofosmin exhibited a 3. 5 fold and a 4. 3 fold increase respectively in the presence of
quinidine. Conclusions The cellular uptake of these two univalent cationic fa-soluble medicines in carcinoma
cell lines is negatively correlated with the Pgp expression levels in the cells. Similar to ®T¢=MIBI, *Tc¢™ tetro-
fosmin seems also to be a good candidate as a noninvasive marker for the diagnosis of mult- drug resistance (MDR)
relating to the Pgp levels in tunors. Quinidine can inhibit the drug resistance of MCE-7/ Adr in some degree.

[Key wordd MIBI; Tetrofosnin; Tumor cells, cultured; Radioactive tracers; Immunohigochemisiry;
P glycoprotein

\ e ( MIBI)
, Pgp

% .
T - tetrofosmin

, ( multi- drug resis- Pep 4

tance, MDR) R (Pep) , , Pgp
, Pgp

MCE-7 Bea6l
MCE7/Ad P T¢“MIBI
), ( ) min Pep

(29731026-02)
- 100871 (

Hela

PT™ tetrofos-
L6]



2000 12 20 6

Chin J Nucl Med, Dec 2000, Vol 20, No.6 e 267

Pgp
4 Pgp
, PTEEMIBL P Te™ tetrofos-
min Pep
1. Mo-"Tc" (
) 1m0

MIBI tetrofosmin (

m

), PTEMIBL PTe™ tetrofosmin,
90% ., 3.7x 10
Bg/ mL
2. Hela Bea6l (
), MCE7  MCE7/Adr(
) , 10%
DMEM ( Gibw) ( Cole- Pamer)
37 C, 5% CO
Hela MCE-7 Beabl MCE7/ Adr
0. 25% , ,
, DMEM 1 x
10°/ nil. :
85%
3. PTe™MIBL T ™ tetrofosmin
» 1%
PBS 1 h, PBS 3
50 ML 5 mL , 37
C 1 51530 45 60 90 min
100 ML, 200 ML
0.5 mL , 1 000 ¥ min 2 min,
s ) Y
( )
4. TCMIBI T ™ tetro-
fosmin
(Sigma) 37 C 15 min,
0~ 200 Hmol/ L( ) 37 C
60 min,
5.
( - )
(100 ML ) 100%
5 , 2~ 3
x L, t
6 Pgp

, PBS 2,
1h, 10 min, 30%
NBS  PBS s 1: 50 Pep JSB-1
( Vector) , PBS ,37 C
1h, PBS 6 IeG
(Vector),37 C 1h, PBS 6
(Vector), 37 C
1h  PBS 6 , DAB 30 min,
7.
10% )
(++); 10%
) (+):
1 Pgp Pgp
MCE7/
Adr ( 1), "
MCE-7( 1) Hela Bcab6l
16
14
]2 i ‘;‘_;; -_;..?-‘_..__'_;i
5 1/
Bl o
] '£ g
= 8 * . o v
AT
- 6 7/
5 i
41T =
gf—l—
a2 b
0 . - = n -
= -k
% 4 —:"—%EE‘:;/M: __ﬁ' S 3
& . }"”
] S 1. 1
E SR Tl S .
‘E 2r i,/. --F a
E 1}k .""' '
< ;I—‘I"{—'l_'"__' -2
g of
-1 L L . b L . )
Q 0 40 60 80 100
B/ min
2 FTeMIBI(a)  *Te-tetrofosmin(b)
2. Hela MCE7
Bca61 MCE-7/Adr 50 min P T MIBI

, , 90 min



2000 12 20 6

Chin J Nucl Med, Dec 2000, Vol 20, No. 6

. 268 ¢
( P T MIBI Hela ,
MCE 7/ Adr 4 PTe™ tetrofosmin
s 23 N i) m]n ,
, 90 min ( ) PTe™
tetrofosmin MCE-7 , MCE-7/ Adr
MCE7/Adr 3 P MIBI
9 m .
T c —tetrofosmin
3.
O~ 200 Umol/L, Hela MCE7 Bea6l *Tc™
MIBI ,  MCK7/Adr
s 200 bmol/L. 3.5
( 3a) 0~ 200 lmol/L, Hela
MCE7 Bcabl T c™tetrofosmin
, MCE-7/ Adr R 200
Hmol/ LL 4.3 ( 3b),
Pep
¢
14}
C SIS Mt SRR i SN
IR e SR
ol
=
= 8 = [} [
!‘u 6|
g Ll _ .
2 _/Y/T”’A,
0
5
. :
2 4 :
S| b
g
.g 3
Bop
’é MCR-T
ES 1 —#—- Beabl
b - Hela
—e— MCF-7/Adr
0 . . .
) 50 100 150 200
qu[g']?’l-lmol' Lt
3 PTEMIBI(a)  PTc™ tetrofosmin
(b)
4
PPEMIBI  ®Te™ tetrofosmin

Pgp
Pgp ,

Pep ,
., 30~ 60 min
, 90 min s
Pgp
( > 85% ) , Pep
. MCE7/Adr PTe™MIBI  Te™ tetrofos-
min 3.5 4.3

MIBI 9 ™ tetrofosmin
PTMIBL  90% ,
T ™ tetrofosmin 7]
,PT™MIBL  ®Te™ tetrofosmin Pgp
P 2
PTIMIBI T tetrofosmin Pep
PTMIBI Pep , PT™ tetro-
fosmin  Pgp )
PTMIBI ,
PTe™MIBI  *Te™ tetrofosnin ,
™
( 1 9 )

1 Luker GD, Fracasso PM, Dobkin J, et al. Modulation of the multidrug re-
sisance P-glycoprotein: detection with *T¢™sestamibi in vivo. J Nucl
Med, 1997, 38:369-372.

2 Cordobes MO, Starzee A, Delmor Moingeon L, et al. ®Tc™-sestamibi up-
take by human benign and malignant breast tumor cells: correltion wih
mdr gene expression. J Nucl Med, 1996, 37:286-289.

3 Delmon Moingeon L, Piwnica- Worms D, Van den Abbele AD, et al. Up-
take of the cation hexakis ( 2 methoxyisometylisonitrile)~*T¢™ by human
carcinoma cells lnes in viro. Cancer Res, 1990, 50:2198-2202.

4 , . T MIBI Rgp

. , 1998 22:155158.

5 Ballinger JR, Bannerman J, Boxen I, et al. P ™ tetrofosmin as a sub-
strate for Pglycoprotein: in vitro studies in multidrug resistant breast tumor
cells. J Nucl Med, 1996, 37: 1578-1582.

6 Kusuhara H, SwukiH, Terasaki T, etal. P-glycoprotein mediates the ef
flux of quinidine across the blood-brain barrier. J Pharm Exp Thera, 1997,
283: 574-580.

7 Arbab AS, Koimmi K, Toyama K, et al. Uptake of 99T ¢ tetrofos-
min, T c¢a-MIBI and 271 in tumor cell line. J NuclMed, 1996, 37: 155+
1556.

( :1999-12.14)



Bk 7 4 i °Te™-MIBI 7 “Te™-tetrofosmin 3B 5 P- 8 A R A A F W % 2

GESCIRES 266 B0)

M1 MCF-T/Adr(a. 94841, b. 214 M41 LSAB3E x 3 000YHIMCF-7 (c. “9:5041, d. 20112 KAl LSABH: = | 500)%3
AL R S

PR % B FEER g B @A ®Tc"-TRODAT-1 ¢ 3£ 1 5 %

(F. S ALY 285 01)

B1 “Tc"-TRODAT-I{EAXRECRKEMEH AWM, a. AIEMP-CIT, b. JEHP-CIT

_9_



