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Nonspecific renal radioactivity localization constitutes a problem in targeted imaging and therapy with radiolabeled
antibody fragments. Based on the idea that the renal radioactivity levels should be reduced if radiolabeled compounds
excreted in the urine are released from antibody fragments by tubular brush border enzymes, 3’-iodohippuryl Ne-
maleoyl-L-lysine (HML) was designed as a radioiodination reagent for antibody fragments; the glycyl-lysine sequence in
HML is a substrate for a brush border enzyme and m-iodohippuric acid is released by cleavage of the linkage. In normal
mice, HML-conjugated Fab demonstrated low renal radioactivity levels from early postinjection times. Directly radioio-
dinated Fab showed migration of radioactivity from the membrane to the lysosomal fraction of the renal cells from 10 to
30 min postinjection. On the other hand, the majority of the radioactivity was detected only in the membrane fraction
after injection of HML-conjugated Fab. In tumor-bearing mice, HML-conjugated Fab showed a marked decrease in
renal radioactivity localization without impairing the tumor accumulation. These findings indicate that HML is a useful
reagent for reducing the renal radioactivity levels of antibody fragments.
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Fig. 1. Chemical Structure of HML
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Fig. 2. Biodistribution of Radioactivity after Injection of ['2I]HML-Fab (A) and ['2’I]Fab (@) in Mice
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Fig. 3. Subcellular Distribution of Radioactivity in the Kidney at 10 and 30 min after Injection of [2I] HML-Fab (A) and [!25I] Fab

(B) in Mice

Percoll density gradients were collected in 14 fractions and assayed for lysosomal enzyme (S-galactosidase) and plasma membrane enzyme (alkaline phos-

phodiesterase I) .
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Chemical Structures of HML-Fab and HML-IT-Fab
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Biodistribution of Radioactivity after Injection of [!*'IJHML-IT-Fab (A) and ["2I]HML-Fab (A) in Mice
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Fig. 6. Size-Exclusion HPLC Profiles of Kidney Homoge-
nates at 10 Min Postinjection of [!25I]HML-IT-Fab (Dotted
Line) and ['2I]HML-Fab (Solid Line) in Mice

Under these conditions, Fab (50 kDa), cytochrome C (13 kDa), aproti-

nin (6 kDa) and m-iodohippuric acid (305 Da) had retention times of 16,

21, 28.5 and 31 min, respectively.

Table 1. Biodistribution of Radioactivity after Injection of
[BI[JHML-IT-Fab and [!?*I]Fab in Nude Mice Bearing
Osteogenic Sarcoma

[3'IJHML-IT-Fab [12’T] Fab
Blood 3.38%£0.33 3.611+0.48
Kidney 2.08+0.25* 9.57+2.76
Tumor 10.30+1.77 11.06+1.65

Tissue radioactivity is expressed as% injected dose per gram. Each value
represents mean+S.D. for six animals at 3 h postinjection. *Significant
differences from [!25[]Fab (p<{0.005).

T2 UDCHONRTF REEGHERL, A¥
3 — RERIEOERE, REEESN, ZORE, EE
NOBEIRWE R EEZZER L 2B A 5N 5.
INS DREEN S, HML 2IKESZW, B LE
TSR 3 O FEERTUR T ST A2 b B2 720
ICE AR O FERAETH D ZEDREN
7z,

4. HHYIC

VTAE, FEERII I B 2B T 2 A EE AR T F
R 2 R/EA & 2 SR O BRI TE 0 B A T D
NTWBN, RIEHRGET Z7 A >~ EFERIT,
B~ D IR AR N RE SRR ST & 75 o
THO, FERVHERT D 2 ERE DR REEE
ST &5, BREADKFREZKHT 5720 DH)

BRAEORENERS EEN TS, ZNHDOXRTF
RD% <13, FEBERICHTSH O— 2 HikE #
20, FEEMBENNNTE LS NR#EZT 5. 20
7% HML zZF|H L =56, EEMdcB 50 Y
V=LK O BRI E L TAS I —RE
REEIAERL, TONRIF SN, TORR, B
2T < JEEHR D © B FRED Y LT D nlREM:
Nd5. ZOHEE, BEEMIEHNYTIEY Y Y —
LATRBSINA%E, MENICERMFET 52, &
fEICHBNWTIE, RITHERRICK SEHE, EOM
WIRPE S N5 HE 26T 2 ER#Y &2 X T F
RNSAEREIED LD/ RIEHRTF RDOH T3
FIMnEEEZ NS, EF, REREREOKVWE K
RUFTAR IEIG E AN 2 ® D 7 K TR PR OB FE A
EDHHENTHED, 190 X527 FAF 2P DR
JEVER 72 & D1E BRI O AR K IR D2 L ZFIH U 7= fE
BANOHKREROm EbRFIN TS 202 L=
M>T, TN DOHERREDHAGDEIZKD,
THREDERIK L7255 2 INTE, XTF RPEE
MICNTE L S NBWEE DA 5T, NIELLSI R
LEBEITBNTHIERDOHEICHRTIF S NITEN
[ {RESIG E DIERR SRR R DRI F S N 5.

REFERENCES

1) Fujimori K., Covell D. G., Flecher J. E.,
Weinstein J. N., Cancer Res., 49, 5656-5663
(1989).

2) Clauss M. A., Jain R. K., Cancer Res., 50,
3487-3492 (1990) .

3) Yokota T., Milenic D. E., Whitlow M.,
Schlom J., Cancer Res., 52, 3402-3408
(1992).

4) Buijs W. C. A. M., Massuger L. F. A. G.,
Claessens R. A. M. J., Kenemans P., Corstens
F. H. M., J. Nucl. Med., 33, 1113-1120
(1992).

5) Baum R. P., Niesen A., Hertel A., Adams S.,
Kojouharoff G., Goldenberg D. M., Hor G.,
Cancer, 73, 896-899 (1994) .

6) Behr T. M., Becker W. S., Bair H. J., Klein
M. W., Stuhler C. M., Cidlinsky K. P., Wit-
tekind C. W., Scheele J. R., Wolf F. G., J.
Nucl. Med., 36, 430-441 (1995).

7) Rogers B. E., Franano F. N., Duncan J. R.,
Edwards W. B., Anderson C. J., Connett J.



652

Vol. 123 (2003)

8)

9)

10)

11)

12)

13)

14)

15)

16)

M., Welch M. J., Cancer Res., 55, S5714—
S5720 (1995).

Wu C., Jagoda E., Brechbiel M., Webber K.
O., Pastan I., Gansow O., Eckelman W. C.,
Bioconjugate Chem., 8, 365-369 (1997).
Kenny A. J., Maroux S., Physiol. Rev., 62, 91
-128 (1982).

Silbernagl S., Physiol. Rev., 68, 811-1007
(1988).

Garg P. K., Slade S. K., Harrison C. L.,
Zalutsky M. R., Nucl. Med. Biol., 16, 669-673
(1989) .

Skidgel R. A., Trends Pharmacol. Sci., 91,
299-304 (1988).

Skidgel R. A., Davis R. M., Tan F., J. Biol.
Chem., 264, 2236-2241 (1989) .

Skidgel R. A., Erdés E. G., Immunol. Rev.,
161, 129-141 (1998).

Arano Y., Fujioka Y., Akizawa H., Ono M.,
Uehara T., Wakisaka K., Nakayama M.,
Sakahara H., Konishi J., Saji H., Cancer
Res., 59, 128134 (1999).

Arano Y., Inoue T., Mukai T., Wakisaka K.,

17)

18)

19)

20)

21)

22)

Sakahara H., Konishi J., Yokoyama A., J.
Nucl. Med., 35, 326-333 (1994) .

Arano Y., Wakisaka K., Mukai T., Uezono
T., Motonari H., Akizawa H., Kairiyama C.,
Ohmomo Y., Tanaka C., Ishiyama M., Saka-
hara H., Konishi J., Yokoyama A., Nucl.
Med. Biol., 23, 129-136 (1996) .

Fujioka Y., Arano Y., Ono M., Uehara T.,
Ogawa K., Namba S., Saga T., Nakamoto Y.,
Mukai T., Konishi J., Saji H., Bioconjugate
Chem., 12, 178185 (2001).

Adams G. P., Schier R., Marshall K., Wolf E.
J., McCall A. M., Marks J. D., Weiner L. M.,
Cancer Res., 58, 485-490 (1998).

Bera T. K., Viner J., Brinkmann E., Pastan I.,
Cancer Res., 59, 40184022 (1999) .

Kinuya S., Yokoyama K., Konishi S., Tonami
N., Hisada K., Nucl. Med. Biol., 23, 137-140
(1996) .

Grenier J. W., Ullmann C. D., Nieroda C., Qi
C. F., Eggensperger D., Shimada S., Steinberg
S. M., Schlom J., Cancer Res., 53, 600-608
(1996) .



