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In Vivo Tumor Cell Distribution of Antibody-Endostatin Fusion Protein for
Tumor-Specific Targeting and Pharmacokinetics

Young-Sook Kang' and Na-Young Lee

College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
(Received November 7, 2003 + Accepted December 5, 2003)

ABSTRACT-A novel antitumor agent, antibody-endostatin fusion protein (anti-HER2/neu IgG3Cyx3-Endostatin, AEFP)
formed by genetic engineering procedure from antibody (Ab) which specifically targets to tumor cells and angiogenesis
inhibitor, endostatin (Endo) that has excellent antitumor effect, minimizes the toxicity of normal cells and selectively kills
only tumor cells. The purpose of this study is to evaluate the pharmacokinetic parameters and to analyze the localization
of AEFP. After an intravenous injection of 150 pl (5 uCi) ['**I]Ab, [***TJAEFP to mice, blood was collected through retro-
orbital plexus from 15 min to 2880 min. Following the jugular vein injection of 150 wi (10 uCi) [***I|Endo, blood was col-
lected by the use of carotid artery cannulation from 0.25 min to 30 min. Consequently, Endo was very rapidly removed from
plasma compartment within 30 min. On the other hand, AEFP similar to Ab was slowly cleared from plasma. Also, Endo
was metabolized about 40% within 30 min. However, AEFP was shown to metabolize less than 10% within 2880 min. The
organ distribution of Endo was in order kidney, lung, spleen. Both Ab and AEFP were localized in order spleen, kidney,
liver. Futhermore the tumor/blood distribution ratio of AEFP at 96 hours after injection is about 20 times higher than it of
Endo at one hour after injection. In conclusion, these studies demonstrate that the anti-cancer or suppression of angiogenesis
effect of Endo may be improved by the use of AEFP because the longer half life and stability of AEFP is able to selectively

target antigens expressed on tumors.

Key words—Antibody-endostatin fusion protein, Pharmacokinetics, Tumor targeting
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Figure 1-The % injected dose (ID) per of plasma-time profile of
['*T)antibody (Ab), ['*Ilantibody-endostatin fusion proteins
(AEFP) and [®I}endostatin (Endo) after intravenous injection in
anesthetized mice for up to 30 min (['*I]Endo) or 2880 min
(["*T}Ab and ['*T]AEFP). Data are meantS.E.M. (n=3 mice per
point).

Table I-TCA Precipitability of [?°l]Ab, ["®IJAEFP and
["®*IJEndo in Plasma Following Intravenous Injection to Mice

. TCA%
Time (min) [T]Ab [BIJAEFP  [®I]Endo
0.25 - - 8743
1 - - 85+1
2 - - 8042
5 - - 664
15 9741 96+1 62:44%
30 9441 9611 65+1*
60 9441 9441 -
180 93+1 - -
360 93+1 9241 _
540 9240 90+1 _
1440 92+1 9342 -
2880 9342 9045 -

Data values are meantS.E.M. (n=3).
#p<0.05 significantly different from control, ['*T]Ab.
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Table II-Pharmacokinetic Parameters of [*°lJAb, [®lJAEFP and ["®IJEndo Obtained After intravenous Injection to Mice

Parameter [*I]Ab ['®I]AEFP [**T)Endo
A, (%ID/ml) 46.4+2.9 24.082.4 9.69+0.66*
Ay (%ID/ml) 22.545.9 11.6+2.8 -
k; (min™") 0.035+0.015 0.025+0.003 0.03240.003
ko (min™) 0.00041120.000136 0.000290+0.000020 -
tl, (min) 41.5426.6 28.8+3.4 -
12, (min) 239341095 2413+174 21.8+1.9%
MRT (min) 3285£1450 33874226 31.542.7%
Vd,, (ml/kg) 30669 5054147 453428%*
AUC, (%ID*min/ml) 3946946779 23367+5221 18648*
AUC, (%ID*min/ml) 88448435608 4003318119 302+17*
CLo (ml/min/kg) 0.1140.03 0.1540.03 14.540.81*

Data values are meantS.E.M. (n=3).
*p<0.05 significantly different from control, ['*T]Ab.

A and A,, plasma radioactivity; k; and k,, rate constants; t',, and 2,5, half-life of the distribution and elimination phase, respectively; MRT, mean
residence time; Vd, steady-state volume of distribution; AUC, and AUC,, the first 2880 minutes (in the case of Ab and AEFP, in the case of Endo is
30 min after injection) and steady-state area under the plasma concentration-time curve; CL,, total plasma clearance.

Table IIT-Comparison of Organ Uptake of ["®lJAb, ['**IJAEFP
and ["®®|JEndo in Mice After Intravenous Injection

Organ %ID/g
['*T1Ab [®IJAEFP [*®I]Endo
Heart 0.4520.05 1.1340.25* 0.910.52
Lung 0.4540.10 0.3040.07 3.00 1.91*
Liver 0.78+0.31 6.62+1.58* 1.210.34
Spleen 1.5240.20 27.0£10.1* 2.1340.53
Kidney 1.5140.29 15.744.2% 3.89+0.78%*
Muscle 0.3240.12 0.2940.07 0.3740.13

Data values are meantS.E.M. (n=3).
*p<0.035 significantly different from control, [*T]Ab.
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Figure 2-Targeting of anti-HER2/neu IgG3-Cy3-endostatin
(AEFP) to CT26-HER2/neu in Balb/c mice. Four groups of mice
were injected s.c. with 10 single cell suspensions of CT26-HER2/
neu. ['*I] labeled antibodies were injected through the tail of mice
and targeting of tumors were measured by CPM/g of tissue at 96
hours or 1 hour (Endo) after injection. Tumor targeting is expressed
as the ratio of CPM/g tumor over CPM/ml blood. Data are
meantS.E.M. (n=3 mice per point). *p<0.05, **p<0.01 significantly
different from control, anti-dansyl IgG3 and #p<0.01 significantly
different from control, endostatin.
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