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Single photon emission computed tomography imaging using *Tc¢™methoxyisobuty-
lisonitrile predict the multi-drug resistance and chemotherapy efficacy of lung cancer
ZHANG Yi-qiu, SHI Hong-cheng
( Department of Nuclear Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China )

[Abstract] Chemotherapy is one of the main comprehensive treatments for lung cancer, especially for
non-small cell lung cancer (NSCIC) Multi-drug resistance of lung cancer plays an important role in the
failure of chemotherapy. Early detection of multi-drug resistance (MDR) is essential for choosing a suitable
chemotherapy regimen for the patients of lung cancer. In recent years lots of literature reports that MDR of
lung cancer is related to many kinds of multi-drug resistance protein (MRP) expression in lung cancer. Some
lipophilic chemotherapy drugs and *Tc™methoxyisobutylisonitrile(*Tc™-MIBI) may be the same substrate for
some MRP. These MRP can transport them out of the tumor cells, then the chemotherapy is invalid or non-
radioactive concentration. The retention of *Tc™MIBI in tumor cells is correlated with the expression of
MRP, thus the prediction of the MRP expression before chemotherapy or monitoring MRP expression changes
in the process of chemotherapy by using the noninvasive ®Tc™-MIBI single photon emission computed
tomography imaging is helpful to predict the MDR and chemotherapy efficacy of lung cancer.

[ Key words] Technetium-99m methoxyisobutylisonitrile; Tomography, emission-computed, single-
photon; Lungneoplasms; Drug resistance, multipe

329

MTAER, WA B 2R R A FE B AR TE R T Y
A ARG IR EEFRZ—, HIT
BEHEEWEEWHG, B2, 73 FiEss
B & 3k /N 40 B8 Bt % (non-small cell lung cancer,
NSCLC) Fr &R A%, Hifaa i 25 2 F e K T 1 1 1)
MERT . iy At M X AL T 25 WD A 25 IR R T 25
MAKABPEM 2, HRUE W 253 AT LA 43 R IR 24t 25
ML 257575 (multidrug resistant, MDR) , MDR £1§
JiiyeE 2 B X — AP ALST 25 = AR A MR R, X
Hopb KBt 09 . 2540 FIFE RALEI B2 R IF Y

{EH G 200032 1, HEREHEFIEREESH
BEEE: AHER(E-mail: shihongcheng@sina.com)

PR Y= E AR Y, BSBOEL
HENSCICHAFTFERMMWEERE, RHEA
MDR, % By FEFSBRMATHY R ERNEE
WITH R, EFERRIGE, TR EERTH
=3 (®Tc"-methoxyisobutylisonitrile, *Tc™MIBI) fiti
SPECT Huillfii#s MDR FeAbsryr s —E#E.

1 Fb#% MDR X E B RWZHLH

fti% % MDR FIRE R ZMAR LR S 501
B, OLA4MmMZARE 1 (muliidrug resistance gene 1,
MDR1) K H 4w ) P-$58 H (P-glycoprotein, P-gp):
MDR1 {E R R AR, H%BEK P-gp &—



330 ERASEEHESRE 20084118 £32% #6% Int ] Radiat Med Nucl Med, November 2008, Vol.32, No.6

FEHEEN, Pop SHBANEYEANEEN
SRR EHER SR 2, TR 2 3 Bl
MK D, QZ 225 X E B (multidrug
resistance-associated protein, MRP): fif T £ g i &
HRE, TERETIRAR, BB TREK
HtEREER, FIAATP KBBRRGER, KE
Ytz ZHIMS P, MRP 5 P-gp ZEHAFTHAE b
FiFEMBIZA, REIZALR MRP REEE#%iE
REBHHLITEY, BT AKHRHSE,
MRP 151 58 B IR S KT S5 Z R
BAY, SN ZEYRE RS R T
FEAEMEm L Y, @B ZE A (lung cancer
resistance protein, LRP): @11 1877 B AR ) 25
YE, BT AYEFARGER, FRELS
YA BOREE T M, T J @ M nt HL A HE A A O,
@HM—LEME: NEKETRKSEBEN
(glutathione-S-transferase, GST). #HiMFHEE. 0%
HESER DNA-REHBES, HI#35
MDR #L#, MDR 7] #E5 DNA #ith1E 5t aERY
B, AT RS X,

2 LDR RiZRHEEWHHEXH

£ MRP 7ER [FI28 7 f Bt LA B E AR TR 4388
BB P RIEARME, ENMARREERN
F it MDR K Hif5 # m thAR

Gao %" KB, NSCLC £ MDR1 #1 MRP £
Jfet ik, 7 MDRI1 #ikH#HF+ MRP Ri5MH
4 k 94.8%, 7 MRP #KikfH{EE + MDR1 RisMH
5 604%, WRER_HFEHEHX, BN
MDR1 #1 MRP %3LFfE 1S3 T NSCLC MDR, H
MRP EFEEF L MDR1 BB . EFFIEY X4
" MRP(P-gp. MRP, LRP., GST HyF & GSTw) #
sk &, 7 NSCLC # MDR #, 1
fj—Fh MRP B—FR¥ R RSB T REH S Hib
IMELNASRNRMEELRARER, B2EH
BAEBEXR, WA NSCLC # MDR X4
BRI AL L MRP ERIRAH, B#—FH
7N T Bt MDR R M E etk Paredes 5 KL,
Jiti % @ ¥ A MRP &k, W5 P-gp. MRP1
LRP B H %L, LRP BRE LA, hFEE
KB —FRIKE R, P-gp KE 5 LRP AKX,
ERFER . R RAR S MEEE DR

FEFXLBEER; MRP1 EREHRERS, LRP
B REED, 3 MEARNRAESETR
£ZR; Pgp WERBAMHRRANEE ST
BHMK, Peng F1 $RiHE, 31 # I H NSCLC &
# L SF T P-gp. MRP 1 LRP B9 45 i R 4 31 4
29.0% . 45.2% % 38.7% , LI7 591 H 61.3% .
51.6%% 41.9%; 4LJTRT MRP F LRP [t & AR
Hi% % 32.3%, MRP #l LRP (i H 2 8 F A%
(r=0.061, P<0.001); fLFrRIKE 4 P-gp. MRP #
LRP 9 B & b y7 RN %5 5 Ky 44.4% . 28.6%
16.7%; MRP #I LRP [RIE#; ) 10 Bl B EASTR
M#HA 10%, %5 MRP #1 LRP Rl #ikH B E
WITITRE , Berger 1 31, 7EhyE TNM 533
% 1 $#9 NSCLC #, MRP1 FikK VB & HHE
TNM AT F#%, MRP1 B RXKFE5RE
BATEERA BEMRME, MRP1 R E 5 MR
A%, TikTREREWIE P-gp MFIE,

{82, Bouhamyia %2 BFX A&, RE LRP
#1 MRP1 # 5 NSCLC MDR # 3%, {H& LRP %
NSCLC P i35k Rt B 2 40 AL U5 T PP 40 0
Tkuta % (2 #f j§ , MDR1. MRP1 J LRP % 7E
NSCLC Hb57 Tt 25 R AL 77 25 Y038 It ) 988 40 i sy L )
TR B R EEEM,

3 ®Tc=-MIBI SPECT Bfi & {7l 5% MDR R4t
igig GiLiES

PTem-MIBI 5 3432 At UM A5 W) A MR Y A2
feasth, MEFELEHBZEANEY, #AKNF
BETT LA X o4 % MDR #LEIEEM . B REEIA
3%, ®Te"-MIBI £P-gp il MRP1 B2 & A KR
¥, ®Tc"-MIBl B AE P HHEE Pgp
MRP1 R RAHE, WiSHAMTZE AR
HiD, PTemMIBI 893 /1B R 5 ARATH
HE. MEALE. WEARNERNESAE
% U4, ®Tc~.MIBI SPECT Fii & 15 ) 80 % A5 %R
P LR (15~30 min) $FECELE . FE5R (2~3 h)
BELLAE ., MEEEER . R R R B
MDR FMLS T8 I HE—BL,

Duan % U9 3§38, 26 flR & YN8 & P-
gp. MRP #I GST KT8 GSTpi kKL 22
S PERRE . P-gp Al GSTpi 93 157 4B A i 8
HEBEESR; *Te™-MIBI B¥EE S P-gp HIE



AR EZEES%E 20084 114 #324 $6M Int ] Radiat Med Nucl Med, November 2008, Vol.32, No.6 331

KBIEMRE, W5 MRP 1 GSTpi ARtk ; *Te~
MIBI B8 (15 min) SEE LA FIZER (2 bh) BEULE
5 P-gp. MRP 1l GSTpi M RiL& LA K. Ak
&9 3t 19 FliEEEHRT LI, ®Tcm-MIBI B #
(15 min) HLLIES P-gp. MRP1 #1 LRP AHIE,
#Tc™MIBI 38 (3 h) B HEF *Te-MIBI M¥E AR
5 P-gp MFIKA ML, “Ten-MIBI el Y
MRP1 #1 LRP A#%, EILIARK, *Tc-MIBI i 5
BT AT P-gp 514 MDR, Wi ABETIH MRP1
1 LRP 5|24 MDR, Akgun % BF5Y 40 5/ 40
MRk A, WITRMEFKEBE (& 725%) 8
“Te"-MIBl Wi EA B R T RN ENBE
(i 27.5%) WORER %, R4 *Tcm-MIBI 531
(30 min) FEEHLEMER (2 h) BEULELHA B =
5 BENEEES *Tc-MIBI 24 (30 min)
BRHEMTERCH EREELHEER, W
®Tcr-MIBI # 88 % & & A2 TG B (8] LU B R K & K
BEkiA K, ®Tc™MIBI SPECT fifi & 1% fE Tl /N4 g
Jiti 88 AR IT OB ANAE TR B R, W R F T RE RS
MSH. BRES §H, 25 FIREERBEE
®Te-MIBI B (30 min) B HEER 92%, R
(3h) 848K 80%, P-gp I MRP ik FHHEZEAFH
52% 16%; P-gp RKFAMEA . FHY:LE ¥ B8 2
BERENER, Pgpp RESWHERAEMAEME; U
®Tc™-MIBI [#H B 22<0 1 8 i 88 it 24 PR 14 R (L B
R Pgp WRHE . BRREDH K 84.62% .
83.33%, PAYEWMIME. BAHEBUIME S 310 84.62% .
83.33%, P-gp RIKTEMEEEH<0 FiE & 23>0 48] %
REFE, W MRP RAHEMARMK L EHER,
BN Ry, *Tcm-MIBI SPECT fiti B4 i 1 88 % 1T LA
FE AT IR A MR A P-gp K BUTEAR, RHIWTHE
# MDR HRAESH, W ®Tc-MIBI 8185 MRP %
BHXRMFERIE,

4 *Tc~-MIBI SPECT fiti 2 i il it MDR R4
s RmeE

R *TemMIBI SPECT il B4 75 L7 AT Ll &
P P-gp 2215 A B FEALT i 2 o S Wil P-gp R
RHEAL AT H P-gp 51 MM MDR R IAITIT
B, {BREFEE MRP 345457, SIRMBRZEML
WK, WITITREIEZHEENEW, Dirlik
F U9 IR3H, 23 B 2 E *Tcm-MIBI £ 4 (30

min) B . ZER (2 h) B R B R ek
TREEEM (4123) . MARME (12123) HAEE
(7/23) ¥ 3 AMRBIERITTHEER, BEEE™ )
i, NSCLC BEITAMMIILE I *TcmMIBI B
(15 min) SEELLLIE . #ER (2~3 h) EHULE R
BRIgBCR R B4t ER, Hik, B MDR
KB R B H 2505 A0 AT 57 3K B0 8 ek 7
— R,

g LER, MIMTFAESE CT Billfbr ek =
BB, T PET i 55, ®Tcm-MIBI SPECT Hifll
fiti 8 MDR R ALF7 7 R0 AH XoF B T B G- 38 T
MDR RALSTITak, B RA SEAt.

$ F X W

(1] m%. WEEHHARTRERT. BHE¥E, 2006, 17(12):
140-142.

[2] Calatozzolo C, Gelati M, Ciusani E, et al. Expression of drug
resistance proteins Pgp, MRP1, MRP3, MRP5 and GST-pi in
human glioma(J]. J Neurooncol, 2005, 74(2): 113~121.

[ 3] Hipfner DR, Deeley RG, Cole SP. Structural, mechanistic and
clinical aspects of MRP1{J]. Biochem Biophys Acta, 1999, 1461
(2): 359-376.

[ 4] Kolberg A, Rosa TG, Puhl MT, et al. Low expression of MRP1/GS-
X pump ATP ase in lymphocytes of Walker 256 tumour-bearing

rats is iated with cyclop p glandin ac lation
and cancer immunodeficiency [J]. Cell Biochem Funct, 2006, 24
(1): 23-39.

[5] Scheper RJ, Broxterman HJ , Scheffer GL , et al. Overexpression of
a M (r) 110,000 vesicular protein in non-P-glycoprotein-mediated
multidrug resistance[J]. Cancer Res, 1993, 53 (7) : 1475-1479.

(6] Wi, Xaar, 4. Je/hanHaR e i 2 25 25 (). b i
I IR SRR, 2005, 12(2): 184-186.

{71 GaoZ, Gao Z, Fields JZ, et al. Co-transfection of MDR1 and MRP

RNAs abolish
resistant human lung cancer cells|{J]. Anticancer Res, 1998, 18
(4C): 3073-3076.

[ 8] &M, BER. B4 M XE AL/ MIKE SRS
B PR L)), PR ZREREE B K2 2E4], 2006, 40(4): 309-311.

[ 91 Paredes Lario A, Blanco Garcia C, Echenique Elizondo M, et al.

Expression of proteins associated with multidrug resistance and

the drug resistance in multidrug-

resistance to chemotherapy in lung cancer[J]. Arch de
Bronconeumol, 2007, 43(9): 479-484.

[10] ZHR, P, T, % WAHXEERE THENR
i 595 8 Bl 77 8 K 5 A (B R0 1)), REE, 2004, 23(8):
963-967.

[11] Berger W, Setinek U, Hollaus P, et al. Multidrug resistance
markers P-glycoprotein, multidrug resistance protein 1, and lung
resistance protein in non-small cell lung cancer: prognostic

implications[J). J Cancer Res Clin Oncol, 2005, 131(6): 355-363.



332 EERSTEEBESRE 2008% 118 £328 60 Int ] Radiat Med Nucl Med, November 2008, Vol.32, No.6

[12] Bouhamyia L, Chantot-Bastaraud S, Zaidi S, et al. Immunolocali-

zation and cell expression of lung resistance-related protein (LRP)

in normal and tumoral human respiratory cells{J]. J Histochem

Cytochem, 2007, 55(8): 773-782.
[13] Ikuta K, Takemura K, Sasaki K, et al. Expression of multidrug

and ac lation of cisplatin in human non-

| 4

small cell lung cancer cells[J]. Biol Pharm Bull, 2005, 28(4): 707~
712.

[14] R84 MoRFEHE: AR 99m B-F EER T ERMM IR
[3. EBRfaE 5%, 2006, 33(10): 753-755.

[15] Duan XY, Wang JS, Liu M, et al. Technetium-99m-hexakis-2-
methoxyisobutyl-isonitrile scintigraphy and multidrug resistance-
related protein expression in human primary lung cancer{J]. Ann
Nucl Med, 2008, 22(1): 49-55.

[16] Ak L, Giilbas Z, Ocak S, et al. Tc-99m MIBI SPECT imaging in

patients with lung carcinoma: is it a functional probe of multidrug
resistance genes?[J]. J Comput Assist Tomogr, 2007, 31(5): 795-
799.

{17] Akgun A, Cok G, Karapolat 1, et al. Te-99m MIBI SPECT in
prediction of prognosis in patients with small cell lung cancer[J].
Ann Nuel Med, 2006, 20(4): 269-275.

[18] MBE BER, ¥, 5. FERAEWHRE ™Tc-MIBI 5E
FHBMOFRBOXR ] P EEEEMBE A, 2006, 22(7):
1090-1094.

[19] Dirlik A, Burak Z, Goksel T, et al. The role of Tc-99m sestamibi
imaging in predicting clinical response to chemotherapy in lung
cancer{J]. Ann Nucl Med, 2002, 16(2): 103-108.

[20] &7, BEH, FHE, % ™Tc-MIBI ¥ # B 15% W i 5%
AT BB BRIN). PR, 2000, 3(3): 224-225.

( Wik H 392 2008-08-27)

AR i HE R 28 4 A1 L0

& RI4

(HE] FRREER (TED) 4 SRERREAHRRA X, CLRATHARE FKFK
HAE{ 55 TED MIlSIKREL . T RMBURE —E MR R, X TED BESMNA MR HEEMHHRA T
(EEAHRMK 1B, BHERNK2 . BARAK 6. BHARNE 8, MEFAET o« RERH

BT 1) KK TR R E L EK,

[%8iA] Graves HF; FZIMARE; WEFRETF o; BEERETI

Research of peripheral cytokine level in thyroid eye disease patients

ZENG Zhi, YUAN Wei-hong

( Department of Nuclear Medicine, The Second Affiliated Hospital of Kunming University, Kunming

650101, China)

[ Abstract] Thyroid eye disease often associated with organ-specific autoimmune. Relationship has

been found between a variety of serum cytokine level and clinical expression as well as the response to the
treatment of patients with thyroid eye disease. The research of peripheral cytokine level in thyroid eye disease

patients, including interleukin-1B, interleukin-2, interleukin-6, interleukin-8, tumor necrosis factor-a,

insulin-like growth factor-1 is important.
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