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it & AR N AMIF R 3R 22 31 FLEAT & SR A se i — 25 R F IR T M 259 o ATTSE N R BURH A R AR g B AR X
WA G R AN E A IR = SR B AR50 2 e DU 2,18 -H 4B ( ethylenediaminetetraacetic acid-metronidazole, EDTA-
MN ) B TRRC . BRI E B8 ik b A7 " Teh e AT A1k, A" Te-EDTA-MN Uk e, g
#"Tc-EDTA-MNAEIE /NI A& ( non-small cell lung cancer, NSCLC ) #f USRI N 94 W12f 0 Ak s,y HE—EA0F
FE5 I ARSI . F3E SR EUET 838 )5 30E T FEDTA-MNRCIR I ™ Tehric, 435X it (10 mg, S mg,
2mg) . AWH AT (8 mg/mL, 4mg/mL, 2mg/mL) | #RidfAFRpH (2. 4. 5. 6) FE—IF7A, RAIER
IR BT HET T AT, LSRR IC 25 o SR ARZHT IR OB Gk i e AR e 5 . iUkt . BRI &
B N AR A RSMEE T, IEXAR I IR BUR N I A== e i T o E BRI R . &R AR
T RIFRICE (84.1122.83) %, FSMLFEE K T90%, U T HCE 12 hiELE FEE K h B sE . TR TR RSl
1gP=-3.05, KIS T EDTA-MN (3 hity, BN RIYIE 1A% 50.5 hist B DS R Al e 3, 1 bt
JiPE R TR, LSRR N A AR AR . R AIROIEARINAF0.S hy Th, 2h. 3 W7 vy i AR N St
B (88.14+11.59) | (123.1749.06) . (98.08+14.40) Fl (79.87+10.57 ) , FF+H g 5 - X I 1 T/NT B AR 43 1)
Jy (1.9540.19) . (3.58+0.78) . (3.95+0.39) Fll (5.01£0.28) . Z5it “"Tc-EDTA-MN Y, Tl 4 HAT LA FRAR 1A Y
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[ Abstract ] Background and objective Hypoxia is an important biological characteristics of solid tumor, it is not
sensitive to radiotherapy and chemotherapy for which is the presence of hypoxic cell, thus increasing their resistance to con-
ventional radiotherapy and chemotherapy, therefore, the detection of hypoxia degree of tumor tissue is of great significance.
The hypoxia imaging of nuclear medicine can reflect the degree of tissue hypoxia, which can selectively retained on the hypoxic
cells or tissues, including nitroimidazole and non nitroimidazole; the nitroimidazole is widely and deeply researched as hypoxic
celles developer in China and abroad at present. The research about application of radionuclide labelled technique has clini-
cal application value to develop the hypoxia imaging agent EDTA-MN complexes which was labeled. To study the feasibility
of ™Tc by direct labeling method, the radiochemical properties evaluation of "Tc-EDTA-MN, and observe the distribution
characteristics of *"Tc radiolabeled EDTA-MN in the xenograft lung cancer nude mice bearing non-small cell lung cancer cell
(AS49), and provide experimental evidence for its further research and application. Methods The radiolabeling of EDTA-MN
with *"Tc was performed with direct labeling method, respectively, on the reaction dosage (10 mg, S mg, 2 mg), stannous chlo-

ride dosage (8 mg/mL, 4 mg/mL, 2 mg/mL), mark system pH (2, 4, S, 6) one by one test, using orthogonal design analysis, to
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find the optimal labeling conditions. Labelling rate, radiochemical purity, lipid-water partition coefficient and in vitro stability
in normal saline (NS) were determined by TLC and HPLC, and the preliminary study on the distribution of " Tc-EDTA-MN
in nude mice. Results The labeling rate of *"Tc-EDTA-MN with the best labeling conditions was (84.11+2.83)%, and the ra-
diochemical purity was higher than 90% by HPLC purification, without any notable decomposition at room temperature over
a period of 12 h. The partition coeflicient was IgP=-3.05, indicated that this complex was hydrophilic. At 3 h post-injection,
the imaging of *"Tc-EDTA-MN in nude mice bearing non-small cell lung cancer cell showed that more radioactive gathered
in bladder at 0.5 h, the transplanted tumor was clearly imaged at 1 h post-injection, during whole imaging radioactive in other
tissues and organs was low. The radioactivity of tumor uptake by using of ROI technology were (88.14+11.59), (123.17+9.06),
(98.08+14.40) and (79.87+£10.57) at 0.5, 1, 2, 3 h post-injection, and the ratio of T/NT of tumor and liver area were (1.95+
0.19), (3.58+0.78), (3.95£0.39) and (5.01+0.28), respectively. **Tc-EDTA-MN could be quickly cleared from the blood in
mice primarily through the kidneys, and the radioactivity in other tissues and organs remained low. Conclusion *"Tc-EDTA-

MN can be easily prepared and labeled compound with high labeling rate and stability, it appears to be suitable for further

© 423 -

experiments requirement in vivo and in vitro application.

[ Key words ] Lung neoplasms; Hypoxia imaging agent; Ethylenediaminetetraacetic Acid-metronidazole; Tadio-

chemical purity
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fi, SPRYL, mimJr ERER LIS o iEtt, s
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12 FEEGIRE 3R A LR R Dl e
WSEDTA-MNACIA (1&81) 5 SIS (SnCl) T A&
SRR A PR A 7] 5 BUORMER (VitC ) T BB v
P AL TG0 m IR NI DE ORI T 5 7 = BHE
ABRAFE Tk I TR RS #8085 MLk
BRI Al SR IR T L 9 R S )~ 4 b1 A FR

Zvwl; Millex*GS 0.22 pm ALt IE #5114 T35 [E Milipore /Y
Ao AR RO RS04 T 52 E Dionex/A F] ;3 Radio-
TLCH#JZ 451X ( Bioscan AR-2000 ) 4T 3 [E Bioscan >
F]; FA604AHL TRV ( FMpKE R FAUESRARAH )

600MER/KAR (VLRSI KAXERT ) 5 ZD-3 [l jiEd
Vi (RHEHNGE AR RARA A ) 5 SN-6828Y it
IR ( LIBEARDEHRAER AT FR/A A ) 5 Milliennium
VG BISPECT AR 1 SEE GEA Al A 775 FJ-391A2 K1 f# L
TIPS BT R A AR A

1.3 EDTA-MNPALIAR P Tehric SRS A i ik it
FTEDTA-MNPFCIAR " TchRIC, 43 HIXTEDTA-MNACIA S
it (10mg. Smg. 2mg) . FAIWHHE (8 mg/mL,

4mg/mL, 2mg/mL) . FRICKFRpH (2. 4. 5. 6) Z—
PATIRES, RAIERR B 700, DL SRR
WM, i — & B EDTA-MNICAAR 1 7K 15 1 155 e 15
110.04 mL SnCl,-2H,OFJHCIA X ( 0.02 mol/L HCIAW )
WUIMAE GERM, WY RpHIA, FERVINAL mL&E
FRENIRIEIR (37 MBq) , d5e)5 FEINA30 mg/mLyTI I iR
0.08 mLIFK, TH&HRIME T100 C/KIAH 20 min.

1.4 *"Tc-EDTA-MN AR IC R AL G B ARic 2R 0
E: RAUETE, A R, JRIF R 60% 2
KW, #"TcO, | *"Te-fk, *"Tc-EDTA-MNHRE(E
439°40.3-0.5, 0.1, 0.7-1.01, HPLC4fk: R FKromasil
100-SCI8SZAHAE (250 mmx4.6 mm ) , VzNHH Jyalik 5H
s, AMESh4liK, BACMHIEE, HEFEELS uL, ZEUEEL mL/

ming
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1.5 *"Tc-EDTA-MNRSMEE N E ZHPLCA{L G 1Y
90 c-EDTA-MNZ | FEW L E1h, 3h, 6h, 12h,
SR U AR S ACE AT e A Al B, SIS R
EMES

1.6 *Tc-EDTA-MNHJJE /K 73 i = Z0 & H(1 mL 0.02 mol/
LR ERZE il (pH=7.2) MIA10 mLE LA, FINA
1 mLIF¥EH10.01 mL ®"Tc-EDTA-MNI&EW, 5 F2E+,
Pevm . #57, B8 min (4,000 r/min) o SR FIMNTC
HUHFE MR AR EGH0.1 mL, 0 5E —AH AR 4,
AR /KA BCZRELP ( P=AT AR 1 6 B/ TEHLAH
PTG EE )

1.7 far I8 AS4ORR FRUBE TR 3t <7 2 e ) 45 A% BLS JH] -6 )

WBALB/cHE R, 1ATE20 g/iidy, TAIMIRERE R T 5%
FhAS494iffI2x109/ H, FRIRREAE K E EHARL e 224 B FH

FEB1% . ZRFIKERRCY 462 MBq (0.1 mL) , R
FUKRE R P BHE B, F0.5h, 1h, 2h, 3hiTHOLT
RHHAALZ R A ( single-photon emission computed
tomography, SPECT ) Fi g, BBV 140 Kev, R4
256x256, TORMER2.0, RETHE700 Kiity, I WL
AR TEN R LR R L, SR IX (region
of interest, ROT ) FA , 5 g LA 1fi FH P $82 Bk
PP T B LA R i ggg /U DX 3 f S T B fl (T
NT) .

2 &

2.1 *"Tc-EDTA-MNIW bR iC 5 F EDTA-MNFH &5
mg. SnCL-2H,0fflfif4 mg/mL . pHfES.0-6.0. LI HIH]20
min-30 min M S W IRE 100 °CHARIC I ERRIC &1,
AR P RIARIC AN (84.1142.83) %,

2.2 “"Tc-EDTA-MNIWFRICHE BRI E el pril
ST, *"Tc-EDTA-MNUFRICHE>80%, 2SS R
WE2FF 7R . HPLCSS S /R il 415 3 1" Te-EDTA-MN
R B BRI SR FIRRIC 7320 nmAb 28 SRS A
—2, FRICYI PR R R 29 R4 min, AR AR A
KF90% (E3) .

2.2 ¥"Tc-EDTA-MNRSMEE N E 2 T 7E 4 #ER K
HCEL1h, 3h, 6h, 12h)5, *"Tc-EDTA-MNHAfL4E
FEA R (93.26£1.10) %, (91.97+0.51) %. (90.15+
0.63) %. (88.03£0.11) %. &3I4l
JE>90%, FEEIR FARCY A RSN E .

2.3 *"Tc-EDTA-MNWIJE/K 3 BE R0 E A0 & 3

& 1 ER{REDTA-MNEI{L 2L
Fig 1 Chemical structures of EDTA-MN
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Fig 2 Thin layer chromatography scanning after *™Tc labeling EDTA-
MN ligand

3 »mTc-EDTA-MNHI B 3R IE &L E
Fig 3 HPLC chromatogram of *"Tc-EDTA-MN

W, WA KITEAF B0 T LogPff, {56 15" Tc-
EDTA-MNFJLgP=-3.05, RHINEKME B RmAHIT

2.4 ffJRE AS4ORR BRIy K g o) 28 A% fare i U
Rk SFRCYI , 0.5 hisHBEE X 00K i S ke 5
J IR A A TR M B, 1 hAE AT BT BARIE T, AR
(SR (I AN S 1S = S — SN/ & NS B UG
SHEHRE (E4) o RAROHEAMG0.Sh, 1h, 2h,
3 IR L B TETER A RS 1 50003031 88.14211.59
123.1749.06 . 98.08+14.404179.87+10.57, FHiIE M5
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4 *mTc-EDTA-MNZEIE/NHRE (A549) AR AR EL B A R A 18] B 5

Fig 4 *"Tc-EDTA-MN imaging of lung tumor in nude mouse bearing A549 cell at different time points

JHE AR X 38 0 T /NT F B 435154 1.9540.19 . 3.5840.78 . 3.95+
0.39415.01+0.28,

3 g

VE R iids Z L BAGGR , U A R AR I ) i S e
FALE W ERTE AR Z BIRFSE . AT 1A SRR
Z AR AR AR O, A B TR s E LA
HARECA P R £ s 2L i i A o =0, Ao
I FEE Y0 LIS A U R R bR
O3 R E AR AR, ARBFSER FH TR W 8538 )5k
5 REES G RIEDTAS 4845, I FH RS M A Sy L ) i
P ER T = S LU, il A8 B PRI ELARRE PR 9 Te-
EDTA-MNZ E 45, TEfmfEbRic 448 F, *Tc-EDTA-
MNFFIFRIC L F]80% LA I, fbatifE K F90%, fH
AR AR FRER K bt B 12 h AT R RSN E
FRICHIZHPLC/HT, EDTA-MNARIE S FI%Tc-EDTA-MN
1) S O N 1) 24 24 min,  HL7E320 nmith £8P 6 i
FA—F, T T PR IC FEDTA-MN I

UL AR IE (o Tehn i A A SE RIS 2 =2 S 41 iR 1%
TR A AR — SN s OMBER A AL, AR (14
M, URNAR BT @R R, S s RIS BR BE
J125, AFNTHEER bR i A% s MR / i i) HE AL T
I, 29 ml HiE bR NS . g R U A0 5 45
30 minff B PN AT LR SO PR MR, 1 hAE A g BT
S EZUE I, 3 hE IR LA A B 2 O T B L
L, BRALL, HURIR . 5 M A A B
FEAR, R OFRICYER RN Mg srEct, oKk
U, FEELLIR RGEHEM, FLAR RS DB MR R
I, A AT A2 B s A U AR ;. @Rl
Yitedk N te ke, CH BAREL S . (HHFIEA —id

B, 25 PR G E i Te-EDTA-MNE IfiL 7 P TG 3
B, AR TREACATS, S /A4 2080 v e .
R SRR BRI G T8 AN A A o M BB BBURIAR &7 1 s 8
RATY G EEHEA T BN R N A3 A 5250, 0 25 IDE 2 A 4 41
5 HOIOR T RS AR 991D /g, 15 R B
B, VPR / v O AE L Ped / LA U (B T S 30 360, LA
FRERACEE . FaENELE . A5AMERAY 2 DY 2R
Tt i = 4B A0 S 15591

ZELRTIR, HURTER R PR ICAEIERE2E A S YIE N
Z A A B RASGR R B N RS IR 2 W25 .

S ST AR Tl K2R T A T2 B S0 2
IEHHZ HIMEDTA-MN .
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