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Preparation of Hypoxic Imaging Agents ”Te™-MNLS
and ”Tc"-MLS and Their Biodistribution in Mice

ZHA Zhihao. WANG Jianjun, ZHU Lin
(Key Laboratory of Radiopharmaceuticals, Ministry of Education,
College of Chemistry, Beijing Normal University, Beijing 100875, China)

Abstract. To develop “Te" labeled hypoxic agents, two phosphatebased chelating agents
were coupled to metronidazole: 2-(2-methyl-5-nitro-1H-imidazol-1-yl) ethyl dihydrogen
phosphate (MNLS) and its analog 2-(2-methyl-1H-imidazol-1-yl) ethyl dihydrogen phos-
phate(MLS )were synthesized based on the mechanism of prodrug- Labeling yield of these
“Te™ complexes were more than 90% as proved by TLC- Paper electrophoresis showed that

these complexes were neutral. Biodistribution of these complexes in tumor-bearing mice
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showed that the uptake of “Te"-MNLS (120 min, 2.99+0.25 ID%/g) in tumor was high-
er than that of “Tc"-HL91(120 min, 0.9340.13 ID%/g) and “Te"-MLS (120 min, 1.61
+0.13 ID%/g), and the uptake ratio of tumor to muscle and tumor to liver of P Te"-MNLS
(120 min, 5.90, 1.03) were higher than that of “Te"-HLIL (120 min, 3.59, 0.17) and

99

Te"-MLS (120 min, 5.40, 0.13). The higher tumor uptake for “Te"-MNLS than ' Te"-

MLS suggested that nitroimidazole was a key group for tumor accumulation- P Te"-MNLS

had higher tumor uptake and lower liver uptake, which had the potential for tumor imaging

and was worth of further vestigation-
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0.5 g, =% 68. 1%, KA'H NMR 1 MS X}
A TEERFRAE .,

MLS ()& SBR[ 8 1/ 5 1% & L 46
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A 1.0 mL % Na “"Tc"0: (85.1 GBq/L) 0
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HLIT Y B fpsig /N2 A 5256
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Z B T -MNLS B EbR e & dE17 T
MLS fIAReiFss . Zi . BLik &8 30 mg. pH
29 6~7, ] NI 9 15 min, i1FEE# PABA,
BE” Te"-MLS f bRt % > 90%, H e
BT,

M TR EE 5" Te™ ARiCHT, ARiCH 4 i
B TSR HB B I ARCY . 5% R
H(MDP) 5" Te™ BLALHY 4549, “Te"-MNLS
F” Te"-MLS RBC AL )7 X AT B 5" Tc"-MDP
A,

2.3 ”T¢™-MNLS F1”Te™-MLS FIBEENE

P Te"-MNLS 1" Te-MLS f4 B 477 i o2 45
ROFR 1L, R 1VEIERA. fRc oy b
BT H L0,

=1 ”Tc™-MNLS F1” Tc"-MLS YT E

Wit % JE FH%
9 em MNLS 9.60% 89.42% 0.98%
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K 1. 2.4 359536, PIAEY Te"-MNLS Al
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5 Te"HLIL W (Ig P = — 0. 859)1"7,
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B RIF A A AR S () HEE
2.5 ”Tc"-MNLS.” Te™MLS F0” Tc"-HLI1 7£
&5 EMT-6 /NE AR

“Te"-MNLS.,” Te"-MLS F1” Te"-HLIL
FEfT EMT-6 /NBUIAR Y A A9 5 A1 S 56 285 SR 4y
MIFITFE 2~4, H T/NT 455953 5, 45
FW T -MNLS ¥ 06 M iE Bt B — &
F B $ B TR 0 46 B IR = (30 min B D
3.6424ID/q)> 2 h PR LB FFE (120 min i
N 2.99941D/ ) 5 IfRg 5 I3 TR 5 AL A A e
T35 A S PE BB LL (T /N ) i 35 s i) 384
AR5, 30 min B2 0.38 2. 30 fn
0. 96,120 min B2 0.73 5.90 F11.03_“Tem-
MLS MLAEBUE /N T Te"-MNLS » {E T 5B
BB ES T Tc"-MNLS: B4R Te"-MLS 7£
TRALUFA — B30 min B} 1. 80%01D/
q) - [EEFLEAL K Tem - MNLS fi—2F, " Ter
MLS #5038 A S LI B T/NT Bl
FE )4 BT TS (B RS PR T/NT (0. 13) 31

INFY Te™MNLS (120 min B 1. 03) " Tem-
HLIL 7E g A o — @ 5 FF iU
R IR 5 LR R S L B T/NT Bl %5
EK A — 48w (B 58 T/NT —H&
ARAE (120 min B 0.17),

%2

#Te™-MNLS 7575 EMT-6 /\§3,
AR (x s n=3)

SRR/ (XD g )

AR
30 min 60 min 120 min
1ML 9.53=+0.68 8.194-1.26 4.147+0.42
Jiig 0.31£0.03 0.27£0.04 0.1840.04
L 3.454+0.20 2.7240.43 1.7440.09
Jizs 3.81£0.09 3.62+0.66 3.43+0.56
ik 2.35+0.18 2.09+0.26 1.5040.11
Jilii 8.15+2.34 5.74+0.28 4.10+0.36
5 9.62+0.73 9.88+1.80 8.43+1.41
LA 1.5940.23 2.7140.87 0.53£0.09
H 7.55+3.09 14.59+3.61 7.42+5.29
i 3.64+0.13 3.284+0.40 2.9940.25

F3 PTc™-MLS 76 EMI-6 /MR
ERRSH(xLTs n=3)
HCHHESERE/ (AID - g™ 1)

HAN AT
30 min 60 min 120 min
I 5.1840.06 3.43+0.49 2.3040.13
i 0.184+0.02 0.114+0.02 0.10+0.02
e 2.24%0.18 1.254+0.10 2.64+2.76
HF 13.424+1.50 25.13+33.65 12.67+0.61
i 10.45+3.77 10.9641.54 10.854+1.88
fifi 12.1441.85 8.82+2.42 6.1441.33
% 6.574-1.28 5.7741.04 4.35+0.82
A 0.68+0.15 0.6740.18 0.3040.10
= 5.7840.69 5.0740.52 6.394+1.53
il 1.80+0.17 1.75+0.13 1.61+0.13

4 PTc"-HLI1 7575 EMT-6 /G
HREIS T (x5 n=3)
MCHPEREER/ (S0ID + g 1)

HHNAE
30 min 60 min 120 min
I 2.64+0.32 1.62+0.22 1.05+0.07
i 0.38%+0.05 0.26+0.03 0.15+0.02
L 2.02+0.37 1.0040.21 0.4440.02
HF 8.40+1.49 6.8340.54 5.3840.36
Jil 2.3940.36 1.59+0.21 1.09+0.14
fifi 2.8240.54 1.69+0.29 0.96+0.04
5 4.474+0.60 2.53+0.45 1.7240.14
WA 1.54=+0.14 0.64+0.08 0.26+0.10
=3 1.0640.47 0,700, 14 0.4370.06
JilibA 1.9940.27 1.30+0.14 0.93+0.13




202

R &

522 %

H 325 AT, Te"-MNLS # /M8e 45 B (e B
BT Te"-MLS, #I4 HIW Te"-MNLS 84 fif
o T3 B 5 L 46 g R R R 3R B i A O,
P Te"-MNLS 1% Te"-HLIL % . " Tem-
MNLS B s S5 BUE 8 5 7 Te"-HLIL, 78
120 min B, " Te"-MNLS {4 g 5 Mg i T/
NT (0. 73) BT Te"-HLIL (0. 88), {H" T~
MNLS f g SHLA R T/NT (5. 90) F iR 5
AFAY T/NT (1. 03) # 8 3% & 7" Tc-HLIL
(3.59,0.17)

2.6 & EMT-6 /NG " Te™-MNLS 0% Te™-
HL91 SPECT 1%

i EMT-6 /N SPECT B8 45 5 7% T 6,
&l 6 25 BB %, Te"-MNLS {341/ 30 min BJ
A5 381 7 BT A bR A% SOE R ) A 2 SR 2 s %
O BTG e () TSR PR 3R R - (BLATS 55 PR A5 53 S B
B, MRZET. " Te"-HLIL B BAR R EZER
Z . AR & T 4 B 7 Jsc i T g
BARFART IS

£S5 PTc™-MNLS.”Tc™-MLS F ”Te™-HLI1 ZE97 EMT-6 /A3 B A HY T/NT(x£s, n=3)

30 min 60 min 120 min
AR ) , /
JoRg/ e PhRE/LE R/ JoRg/ e PR/ LA R/ MoRa/ Mg PR/ LAY R/
Ppam-MNLS  0.38+40.04 2.3040.36  0.9640.05 0.4040.05 1.27-£0.33  0.9140.09 0.734+0.08 5.9040.57 1.03--0.09
Wpem-MLS  0.35£0.03 2.7420.72  0.13£0.01  0.52+£0.07 2.7640.89 0.1540.01 0.7020.05 5.4040.34 0.13-£0.02
9Wpm-gr-91  0.7640.13 1.31-40.27  0.2440.06 0.8040.03 2.03+0.04 0.1940.01 0.88-0.06 3.59+0.96 0.1740.02
a b (¢
T - ~ = -
_ = ‘,/ e i Ve G i e
Te™HL91 “Tc"~MNLS Tc™-HL91 Tc™~-MNLS Tc"-HL91 *Tc¢™~-MNLS
B 6 ”Tc"-MNLS F1 ”Tc"-HLI1 ZEf EMI-6 /G &Py SPECT E &
a— 30 min:b—60 min:c— 120 min: &7k 738 N iR
- 2Ly 23 N 4—
3 I & e, BRETE—2L IR TAEEFEHT T,

ASHFFEA LT S SE kM 5 F ) MNLS J2
HOR SRR MLS, 23 33617 77 Te™ b
WOHAEY S TFSE. TLC 4558 8%, Pifbric
Wt FRiC e T 90%, fif EMT -6 /N R Py 4%
AT EE LA AR 6B . T -MNLS 1 g $5E B
EHBH 2 & T Te"-MLS. 1] LI 25 FIW Tem-
MNLS 7R 5 B S8 7 il 3 56 A A <, 1 i
FEIDR I I A P A Y 3 12 = A AL 4 ) A S
Rl i TR B R (15 A SR fk
EIAEZ AN P O SR PR R RE R AL
JER B4R TR 2 b — 25 38 I i B AE = SR 4
Ff e RIS 5 IR s 5 DA ) = R [ WLBE " T e
MLS H A4S & i 3 3 P b o 457 B S A1 T
T e"-MNLS . FJ4 I 5 2 64 B S5 B i 5
TEAEFR, Hi SR F MR E RN &M

“Te"-MNLS R 5 Mo T/NT R
FTe"-HLIL, (B Te"-MNLS # it 45 BU(H
Fobog 55 WL PN R S5 T B T/NT BB T
T -HLIL, FE R R TR A
RUREAR T ARG - 10k P9 A= 40 43 #ii F SPECT
BAGEY]L Y Tc"-MNLS H"Te"-HLIL HHE %
(4 ek AR B 7 A B T AR R = AR AR
IRES S 2 YN

Bt O B AN R B % B B R R R AE
SPECT & L3 #F.

SE k.
[1] VEEEZE. k&I K- °F nic = RAL BEFIE
BREHEE 1] R 2, 2004, 17,241-245.



4 BB N Z AU B AR T -MNLS " Te"-MLS B & B % e e 203

[2] Patterson RE, Eisner RL- Value of objective as- (7] RE FEE HREZE % —MH T fRiCH B
sessment of new radiopharmacerticals [J]-J Nucl e ke TR W AT 5 ) M G A 4% 7 - P E] . 101024657
Med, 1995, 36(36), 1 086-1 089. [P]-2007-08-29.

[3] Van De Wiele C, Versijpt J. Dierckx RA, et al- [8] Sannicolo Remo. Hydroxyethylation of imidazole
“Te(m) labeled HLIL versus computed tomo- compounds- US,; 3178446[P]. 1961-09-19.
graphy and biopsy for the visualization of tumor [9] Ulrich Abram. Roger Alberto- Technetium and
recurrence of squamous head and neck carcinoma rhenium-coordination chemistry and nuclear medi-
[J1- Nuclear Medicine Communications, 2001, 22 cal applications[J]- J Braz Chem Soc, 2006, 17
(3). 269-275. (8).1 486-1 500.

(4] KF. SRAS DA EERAC] FEAES,  [10] KO KA. 5. 4.7 Te" N-HLOL g0l & R
OB B SRR B 240, 1997, 21(4),150-154. HA )] B2 5 M L2, 2005, 27

[5] Xu Qigui: Li Qingeng: Tian Rui- Synthesis of me- (1),52-56.
tronidazole disodium phosphate[J]- Chinese Jour~ [11] EHE, K E B, KT & Z’fuéﬂéﬂi%?fd”%m
nal of Pharmaceuticals, 2005, 36(11), 663-664. HLIL T2 & ol [J]- [, 2003, 16

[6] JEEZE. "F M"Tc™ brichy g = & BAR R f B (3): 171-174.

FID]- Abat: A Kz 2 24 e . 2008.

“2010 E (ki) EfrRIfERE S
BHMIENIZERESETITS BiER

[ [ A R RSN TR BT RS CA T+ 2R R L, Jela 20 1T I BT
K Y S A s, 20 20 90 SRR, AE SO Hs | BHEON ™ 55 T2 A R dl s 7
ST hEFE AR SR BRI DT RS TR BB S BR RS, i TER S
AIBA S ERBEYE, £ Tl Al BE 5 IR AL T B ) T TS K 551 2 UL
BENT T2V, FAERARSI T AAESE B SR E O TR B AR fr IR BRIl He2e it
BT L AN B A% L R BT EE 5 GDP B ittt 1 8RBTk

N T B HESNIRE R A7 R 558 SN TEAR S EFREA ARG AT B R A E PR 3E 5+ )
HESIE Sl R AR BN T PE R R0 2R SRS 0 735, 7K AR AT Il a] A 28R
HElE REGS R G BTS2 T E R WHNLE R 2 K = AR ST I TTHR 2 g /K
TR S RO R P2 R 28 e 2010 e ] (it ) B s [R) 10 38 L5 8 SN CHOR B4 e e 2 BERT I 227
B2 T 2010 45 6 F 1118 A Bt Kb 02, AR 2AE“2010 E il 2 i 1E
s Wl ] AL SR F AR SR Bl SR 2 S 2 LR ATRL R S 19URR R &
R RIHL, SLa SRR,

PEREREAN.
Mo b, g LGRS 3179 5% 19 2 11 g% D JE(200062)
B, 3. 0086-21-62222 989
1£ H ,0086-21-62222 976
& A AL ¥ 136 3663 2985
E‘mail:jingmuchina@139.com

2B ML www - cirexpo - com



