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Abstract — Brain drug targeting through the blood-brain barrier (BBB) in vivo is possible with peptidomimetic
monoclonal antibodies that undergo receptor-mediated transcytosis through the BBB. Monoclonal antibody to
the rat transferrin receptor, such as the OX26 was studied in rats as a transport vector through BBB on the
transferrin receptor. But, OX26 is not an effective brain delivery vector in mouse. In the present studies, rat
monoclonal antibody, 8D3 to the mouse transferrin receptor were evaluated for brain drug targeting vector in
transgenic mouse model. Pharmacokinetic parameters in plasma and organ uptakes were determined at various
times after i.v. bolus injection of ['251]8D3 in Balb/c mice. Brain uptake of ['251]8D3 was also studied with an
internal carotid artery perfusion/capillary depletion method. After j.v. injection of ['2*T)8D3, plasma concen-
trations declined biexponentially with elimination half life of approximately 2.2 hours. Brain uptake of
[2°T]8D3 was 0.50 + 0.09 persent of injected dose per g brain after 2 hours i.v. injection. After perfusion 5 min
the apparent volume of distribution of [>*T]8D3 in brain was 22.3 ul/g, which was 4.8 fold higher than the
mtravascular volume. These studies indicate rat monoclonal antibody to the mouse transferrin receptor, 8D3
may be used for brain drug targeting vector in mice.
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Fig. 1. Plasma concentration (%ID/ml) versus time profile of
['*1)8D3 and [*H]RSA. in anesthetized Balb/c mice. Data are
means = 5. E.M. (n=3).
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Table 1. Plasma concentration and TCA precipitability of
[121]8D3

125775
Time (min) ([0 0, Ig/SI]I?S 1;53
0.25 439 £ 3.0 95 £ 1
1 377 £ 0.6 96 = 0
2 31.2 £ 1.1 9 £ 1
5 234+ 12 96 & 1
15 16.0 £ 1.0 94 £ 1
30 124 £ 04 88 =1
60 10.0 £ 0.6 82+ 1
90 9.01 = 0.81 82 *+1
120 8.26 = 0.54 79 £ 2
360 5.69 = 0.57 88 +2

Values are mean+ S.E. (n=3 rats).

Table IT. Pharmacokinetic parameters of [[23[]8D3 at 2 hours afier
injection by intravenous injection technique

[T1]8D3
A, (%ID/ml) 287 £ 1.7
A, (%ID/ml) 145+ 04
k, (min™") 022 = 0.02
k, (min ™) 0.0052 £ 0.0004
ty 5 (min)
Distribution 321 £ 030
Elimination 137 £ 13
AUC, 14 (%6ID/min/ml) 1440 = 80
AUCt (%ID/min/ml) 3010 £ 367
Vd,, (ml/kg) 6.30 = 0.17
Cl, (ml/min/kg) 0.034 £ 0.004
MRT 189 % 18

Values are means= S.E. (n=3).

A, and A,, plasma radioactivity; k; and k,, rate constants: t;,,
half-life; V., steady-state volame of distribution; Cl, total
plasma clearance; MRT, mean resident time; AUC, area under
the plasma concentration-time curve; Vd,, steady state of
distribution volume; ID, injected dosc.
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Fig. 2. Organ uptake of ['>*I]8D3 by Balb/c mice at 15, 60, 120
360 min after 1.v. injection. Data are means+ S.EM. (n=3).

Table V. Organ uptakes of [12°1]8D3 at 2 b after injection

organ uptake

[*°T]8D3 (%ID/g) [FHIRSA (ul/g)
brain 0.50 = 0.09 9.28 %+ 0.65
liver 6.44 £ 0.50 99.7 £ 4.0
kidney 5.59 = 0.18 112 = 11
heart 0.44 + 0.04 98.5 £ 49
hmg 2.11 £ 0.08 214 £ 10
spleen 241 = 2.0 104 = 6

Data values are mean= S.E (n=3)
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Brain uptakes

Pharmacokinetics parameter24] Qo]R A= Feo F
120861M2) AUCZEE ol4she] ['18D39] ] Faha
(%ID/g)?F b ] AF THFINS (PSS Akt At
+ 2 Table 39} Fig. 3o wehfigdet. [1]8D39] ]
Tk oF 0.5 %ID/gS VeSS, [12T]8D3¢] PSE
27 15264 oF 1.2 pl/min/gs JEglen A9 &
o] F 60%olMF B F 30%7k FEHe] F 04wy
min/gs WEPIL2H HENE ddoz [128D37}
efflux® L 91&S & 4 vk

ghe, Pl o] ol 2]gk HAlel] el JeEE wjAA)
F1HA WA 2Pl B4R [1P8D3e] T AR
g A7 Table 4] Viehdl whel o] PHRSAS]
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olide] WA FAF O FHHYUT F 20% "R £t
o] H AT EAsIL IS FHel2 9t




QRFL0M iRt FUS0IH 24510 S5 SRRl HalERe] HSE B ot HE SN ZE 41

Table IV. Distribution votume of brain (V) determined with intcrnal carotid artery perfuson/capillary depletion method

VD (ul/g)
Perfusate Homogenate supernatant Pellet
[12°T18D3 223+27 16.9+£2.2 423152
FHIRSA 492+ 0.61 - 4.67 = 0.6%

Values are means+ S.E. (n=3).
Perfusion time is 5 min at a flow rate of 1.25 ml/min.
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Fig. 3. Time course of blood-brain barrier permeability surface
area product of ['2*I]8D3 in anesthetized Balb/c mice after iv.
injection. Data are means+: S.E.M. (n=3).
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monoclonal antibody (mAb)gl 8D37} ml9-AolA] =2 %
e AE Gl EXA rat serum albumin (RSA)T
FAel Fedsled Holal AL vlgd) e AEL 9dg
= .

A, A el & 12080049 HFAge] < 0.50
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FE 6AIZE 7 A e velilE e (Fig 3).
A, HEEL L2 75% o)jite] HAEWRE receptor-
mediated transcytosisol]l {8k F2t=H T 9)e} (Table 4).
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IVIGY] ¥&F5-g-& oF 0.065%ID/geE 22 AlZhe]| A
8D3¢] ¥ Fa-g3} vlAa|Em 8Dt oF 7. B HE
#HA-&& ERNI v} 3 oncogene-specific monoclonal
antibody (D146)2 S¥o|£#A|H BALB/c uh&rof HoE
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o} AR WERAL 9le} (Table 3, Fig. 2).

B AAE AFOE whpaolA MEATIR ok AR
WS 427 8DV} BBBE Fakste] ¥z $uksy )
52 Holf dTHE I}, o] FHAEw o HEg)
& AT (Lee &, 200004 8D371 ¥ Rzt
a1z} QAR whpsds A7)7) Hof AW} 7)ge) 4T
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