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Liver Targetability and Pharmacokinetics of
[®*H]-Methotrexate-Lactosaminated Bovine Serum Albumin Conjugates

Chong-Kook Kim*, Woong-Doo Lee and Ho Koon Park*
College of Pharmacy, Seoul National University, Seoul 151-742, Korea
*Kovea Institute of Science & Technology, Seoul 130-650, Korea

Abstract—The organ distribution of [*H]-methotrexate-lactosaminated bovine serum albumin
conjugates ([*H]-MTX-LBSA) was investigated to examine their role as a liver-specific anticancer
drug. Synthesis of lactosaminated bovine serum albumin(LBSA) with BSA, lactose and sodium
cyanoborohydride tkrough reductive amination was followed by its conjugation with methotrexate
(MTX) and 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (EDC), thereby synthesi-
zing [*HJ-MTX-LBSA conjugates. Organ distribution and plasma elimination profiles were studied
in male Wistar rats after intravenous injection of [*H]-MTX-LBSA conjugates. The fates of [*H]-
MTX and the [*HJ}-MTX-BSA conjugates’fates were also investigated for comparison. The results
showed that the plasma level of [*H]-MTX-LBSA conjugates declined more rapidly than those
of [*H]-MTX-BSA and their liver concentration was significantly higher than those of other treat-
ment (p<0.01). In addition, their uptake compared to the amount taken up by the liver (1 : 33.1
at 10 min, 1: 24.1 at 120 min). All these suggested that MTX-LBSA conjugate is one of the drug
delivery system (DDS) that is advanced in concentrating MTX in the liver and minimizing the
renal toxicity of MTX.

Keywords ] Methotrexate, lactosaminated bovine serum albumin, methotrexate-lactosaminated bo-
vine serum albumin conjugates, pharmacokinetics, organ distribution, liver targetability, drug targe-
ting.
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Fig. 1—Synthesis of lactosaminated BSA by reductive
amination.
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Table 1—Tissue distribution of ((H]-MTX, (*HJ-MTX-BSA and [*H]-MTX-LBSA at 10 min after intravenous

injection
[*H]-MTX [*H]-MTX-BSA [(*H]-MTX-LBSA .
Organ % dose % dose/g % dose % dose/g % dose % dose/g
Liver* 9489+ 0517 1659+0217 2053+1445 2118+0.262 67.35+4.771 7.525%£0.714
Kidney* 2938+ 1.110 2037+0.719 5645+ 0413 3.068+0488 2.022+0216 1152+0.142
Spleen* 0.088+ 0010 0.260+0022 0544+0030 1272+0.117 0606£0.133 14970471
Lung* 0517+ 0176 0401+ 0.131 1.652+ 0.350 1.229+0.198 0.868%+0.227 0.583%+0.121
Stomach 0563+ 0154 0472+0.125 0.361+0.051 0.227+0.030 0240+0.047 0.195%0.041
Plasma* 6.380+ 1.009 0.658+0.104 63.75+4.249 6572+0438 2414+2900 2.489+*0.299

*The means of 3 groups are significantly different (p<0.01).
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Table I1— Tissue distribution of [PH]-MTX, [*H]-MTX-BSA and [*H]-MTX-LBSA at 120 min after intravenous

injection

[*HI-MTX

[(*H]-MTX-BSA [*H]-MTX-LBSA

Organ % dose % dose/g

% dose

% dose/g % dose % dose/g

Liver*
Kidney*
Spleen*
Lung*

8.561% 1.047
3.953+ 1.612
0.111+ 0.070
0.152+ 0.013
0.622+ 0.258
2.604%0.718

1.313+ 0.178
2.133+ 0.680
0.323% 0.247
0.133% 0.024
0.577+ 0.307
0.268+ 0.074

Stomach
Plasma*

26.01+ 2.963
7.762+ 0.939
0.675+ 0.113
1.504+ 0.197
0.703+ 0.183
24.36% 3.376

3.0491 0.142
4.204+ 0424
1.673+ 0.207
1.208+ 0.145
0527+ 0.134
2.511+0.348

5849+ 6.014
2,436+ 0.142
0.606+ 0.129
1.365+ 0.160
0.656+ 0.259
1781+ 0.514

6.710£ 0.372
1.337£0.838
1.818+ 0.155
1126+ 0.099
0475£0.171
0.177+ 0.053

*The means of 3 groups are significantly different (p<0.01).
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Fig. 2—Plasma concentration-time profiles of [*HJ-
MTX, [*H]-MTX-BSA conjugates and [*H]-
MTX-LBSA conjugates after intravenous injec-
tion.

Keys: —a—, FH]-MTX; —O—, [P*H]-MTX-
BSA conjugates; —0O0—, [*H]-MTX-LBSA con-
jugates.
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