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Imaging of Tumor Proliferation Using Iodine—-131-Iodomethyluridine
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and University of Texas, MD Anderson Cancer Center

Purpose : Noninvasive imaging of tumor cell proliferation could be helpful in the
evaluation of tumor growth potential and could provide an early assessment of treatment
response.

Radiolabeled thymidine, uridine and adenosine have been used to evaluate tumor cell
proliferation. These nucleoside analogs are incorporated into DNA during proliferation.
Iodine~131-Iodomethyluridine, an analog of Iodine-131-Iododeoxyuridine, is also involved
in DNA/RNA synthesis. The purpose of this study was to develop Ilodine-131-
Iodomethylurdine and image tumor proliferation using Iodine-131-Iodomethyluridine.

Materials and Methods : Radiosynthesis of Iodine-131-5-Todo-2'-O-methyluridine
(Todine-131-Iodomethyluridine) was. prepared from 10 mg of 2'-O-methyluridine(Sigma
chemical Co., St. Louis, Missouri) and 2.1 mCi(SP. 10Ci/mg) of Iodine-131-labeled
sodium iodide in 100 ul of water using iodogen reaction.

Female Fischer 344 rats were inoculated in the thigh area with breast tumor cells
(13765 NF, 10° cells/rat S.C.). After 14 days, the lodine-131-Iodomethyluridine 10uCi was
injected to three groups of rats(3/group). The percent of injected dose per gram of
tissue weight was determined at 0.5-hours, 2-hours, 4-hours, and 24-hours respectively.

Tumor bearing rats after receiving Iodine-131-Iodomethyluridine(50uCi 1IV) were
euthanized at 2 hours after injection. Autoradiography was done using freeze—dried 50 |
m coronal section. After injection of Iodine-131- Iodomethyluridine (100uCi/rat, IV) in
three breast tumor-bearing rats, planar scintigraphy was taken at 45 minutes, 90
minutes and 24 hours.

Results : Iodine-131-Iodomethyluridine was conveniently synthesized using iodogen
reaction.

The biodistribution showed fast blood clearance and the tumor-to-tissue uptake ratios
showed that optimal imaging time was at 2 hours postinjection. Autoradiogram and
planar scintigram indicated that tumor could be well visualized.

Conclusion : The findings suggest that Iodine-131-Iodomethyluridine, a new radio-
iodinated nucleoside, has potential use for evaluation of active regions of tumor growth.
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1. Iodine-131-5-Iodo-2’-O-methyluridine2|
gFALEHM (Radiosynthesis)

2'-0O-methyluridine(Sigma chemical Co., St.
Louis, Missouri) 10mg3} 2.1mCi¢] 131I-labeled
NalZ 100u1¢] ZHF49 £ F jodogen EAI}
o] 40TolA 127+ &<t WA o] {4g 300ul
o] ZHFE FHAF & 04509 PTFE HHE %3
500mg C-18 silica 2| (column)& FFHAZTH
F2HE 10mle] 2¥9(deionized water)E AlE
% 15ml9 ethanolZ $%3l9d 1.3mCi(70%)9
Z AEL dAHFig. 1). Ethanol& 7131471 & A
vle. AEEA B ¥(biodistribution) FARI, WA
Ao 27pkated A autoradiography) ol AH&-ssich

2. MESN BIE(Biodistribution)

&7 #(Female Fischer 344 rats)9] ti¥%o
wrel HE(13765 NF, 10° cells/rat S.C).& HFH
% 2% 3] Jodine-131-lodomethyuridine 10uCi&
14vke]e) FHol| mejAHNg F& FAFIAT lodine-
131-IodomethyluridineS FAIEE 308, 2417, 4
NZE 24X7kel Z47F 3ntEA SAAIFTE 4 FHER
B 43 F8 37| dojuie FAE EFstn #

0 o] (o]
i !
HN I HN ’ HN l
O N N O N
HOCH, HOCH, HOCH,
O O — O
OH OCH;, OH OH OH

5-10D0-2'-0-METHYLURIDINE

5-10D0-2'-0-DEOXYURIDINE

URIDINE

Fig. 1. Uridine analogues.
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Table 1. Biodistribution of Iodine-131-Iodomethyluridine in Breast Tumor-Bearing Rats(Percent of
Injected Dose/Gram; n=3/Time Interval)

Time 30 min 2 hours 4 hours 24 hours

Blood 0.522+0.0974 0.287+0.0571 0.217+0.0133 0.052+0.0099
Brain 0.038+0.0108 0.013£0.0036 0.017£0.0063 0.005£0.0010
Lung 0.421£0.0632 0.211+0.0469 0.171£0.0243 0.03710.0065
Heart 0.249£0.0515 0.093+0.0220 0.101 £0.0207 0.018£0.0023
Liver 0.568£0.0961 0.21120.0190 0.176 £0.0170 0.054£0.0050
Spleen 0.249+0.0335 0.157+£0.0213 0.117£0.0145 0.027+0.0049
Kidney 2.0871+1.0230 0.3410.0615 0.218+0.0327 0.006£0.0079
Muscle 0.161£0.0245 0.045% 0.0056 0.040£0.0143 0.001 £0.0001
Intestine 0.377+0.1096 0.535£0.5704 0.2561+0.1213 ~0.038£0.6059
Thyroid 20.457+14.774 104.30+87.478 121.43£10.943 435.66t68.034
Tumor 0.359+0.0438 0.268+0.0858 0.171£0.0267 0.0400.0131
Tumor/Blood 0.69310.0479 0.938+0.2822 0.719+0.0474 0.762*£0.1188
Tumor/Muscle 2.234%+0.1215 5.897 +1.6990 4.455+0.7902 3613£1.1927
Tumor/Liver 0.635£0.0455 1.269%0.3994 0.970+0.0832 0.742£0.02719

vt AF7|2 BAMSS S 23 1g9 Fo W
Abs #MEB)(Percent of injected dose per gram of 0§

tissue weight: %ID/g)E &t B TUMOR
EBLOOD

3. X7HeAY AH(Autoradiography)

ZF%E Ad FHdl Iodine-131-Iodomethyluridine
S50uCiE 8] A FARGE & 2A2k HE 3A4A
# 4% carboxymethyl cellulose blocke] 1R&ta
Eglo] olo]xZ ¢F 2-3A17F TAAZ. WEurds]
(Cryomicrotome)& AR&3}] 50um T #B3d
HE do] 5AAXTF X-ray TE(X-OMAT AR,
Eastman Kodak Co., Rochester, NY)$lol nA3}
o] 2487 =& ANHT

4. #o|StH M (Planar scintigraphy)

PERCENT INJECTED DOSE PER GRAM TISSUE

3ntale] FHoff Iodine-131-Iodomethyluridine 100
WCiE me] Aol F{3kF 458, 904, 2442 3
gog zF7lE AHT @ STARCAM,
GE) 445 4o T A=HsAE S,

4 24

2
TIME(HOURS)

24 } Fig. 2. dB_iodistribution of lodine-131-Iodomethyluri-
ine.
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446, 24A7k] 361009 E3] 24714 59002

% gob 94 Qud T AFIAR 442 ol
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B TUMOR/BLOOD

& TUMOR/MUSCLE

TUMOR TO ORGAN RATIO

2 4
TIME(HOURS)

24

Fig. 3. Tumor to organ uptake ratio of lodine-131-
Iodomethyluridine.

2717k 029, 4Nkl 0.22, 2447kel] 0.05 %ID/g
2 HEAA7} %3] o]Fo g}
Iodine-131-Iodomethyluridine & A} 3 ¢
AZbel AL FPRALEA L 45 90, 2447k
< Hogtgdidol ) F%o| Wabzo] ML B
= AATHFig. 4, 5).
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Fig. 4. Autoradiogram(left) of a breast tumor-

bearing rat administered with lodine-
131-Todomethyluridine(50uCi, iv. 2hrs. post
injection). The tumor(on the right leg) can
be well visualized. Matching photograph on
the right.
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Fig. 5. Planar scintigraphy of Iodine-131-Iodomethyluridine(100uCi/rat, iv.) in three breast tumor-bearing rats.
The tumor is located on the right leg.
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