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Hepatic Uptake and Stability of Acyclovir-Asialofetuin Conjugate
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For the purpose of improving the chemotherapeutic index of acyclovir(ACV), it was
conjugated with asialofetuin(AF), which has been reported to enter into hepatocytes. When (H?)
acyclovir in itself or its conjugate were administered to rats, the latter was taken up more
selectively by the liver than any other tissues. The stability of ACVMP-AF conjugate in
phosphate buffer (pH 5.0) and rat liver homogenate showed a pseudofirst order profile.
ACVMP-AF, however, was relatively stable in pH7.4 phosphate buffer and rat plasma. The
conjugate was added to the isolated rat hepatocyte and cellular uptake was monitored by
scintillation counting for up to 6 hours at 37°C. Hepatocytes incubated with the conjugate
exhibited radioactivities significantly enhanced over control levels dose-dependently, i.e., a 3-40
fold increase in radioactivities was observed over controls at the conjugate concentrations of 0.1-
10 pg/ml. The AUQ in the liver. kidney. spleen, intestine and lung was higher in treatment
with ACVMP-AF than that in treatment with ACV. In treatment with ACVMP-AF, the
weighted-average overall drug targeting efficiency(Te) for the liver was higher than in
treatment with ACV(57.00 vs 13.31 %). and the weighted-average tissue exposure(Re) was 5.03
for the liver. These results indicated that ACVMP-AF conjugate was rapidly taken up by
hepatocytes and could be an efficient and selective hepatic targeting system.
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Az A $71 ginh. F2 a2 vloje] ol 23]
encode® TKE EFA o2 ACVE acyclovir mono-
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2)3) encode® thymidine kinase’} $1& 7%, ¥
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1). Asialofetuin, dialysis tubing, sodium dodecyl-
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ment Co.2HE 7Yt YakwriAl2HE trie-
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Figure 1—The structure of (*H) ACV.
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(Kayagaki, No. H6727) Vision Co., Ltd., Korea),
spectrophotometer(Shimadzu UV-1201, Japan),
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Masterflex model 7518-00) E<|t}.
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Re : The weighted-average relative tissue ex-
posure
(Tey =)
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Figure 2—The mean total radioactivity curves in liv-
er after i.v. administration of (*H) ACVMP-AF con-
jugate(®) and (*H) ACV(0) at a dose of 0.354 mg/g.
Each point represents the mean value(£S.D) of
result from 3 animals.

EF profile total radioactivity (AUQ) o A7t
curve® ERAITE (*H) ACV (specific activity,
136 106 cpm/mg)?t [H) ACVMP-AF A
(specific activity, 3.5x10" cpm/mg)E 2 0.9
ng/g body weight$}+ 0.354 mg/g body weight= #
Fol Al FARsIITH (CH) ACVZE B9 8179 7
£ ZF3 (Figure 2), 313 Figure 3), 27 (Figure 4),
2 812 (Figure 5914 ¥]53 ¥-3 S HolH
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Figure 3—The mean total radioactivity curves in
lung after iv. administration of ’H) ACVMP-AF
conjugate(®) and °H) ACV(0). Each point repre-
sents the mean value(+3.D) of result from 3 an-
imals.
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Figure 4— The mean total radioactivity curves in in-
testine after i.v. administration of CH) ACVMP-AF
conjugate(®) and H) ACV(0). Fach point repre-
sents the mean value(+S.D) of result from 3 an-
imals.
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Figure 5—The mean total radioactivity curves in

spleen after i.v. administration of (*H) ACVMP-AF

conjugate(®) and (°H) ACV(0). Each point repre-

sents the mean value(£S.D) of result from 3 an-

imals.
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Figure 6 — The mean total radioactivity curves in kid-
ney after i.v. administration of (*H) ACVMP-AF
conjugate(®) and (*H) ACV(0). Each point repre-
sents the mean value(+S.D) of result from 3 an-
imals.

Table I— 7he Area Under the Total Radioactivity Versus Time Curve(AUQ) from Each Tissue, Weighted-average
Relative Exposure(Re), and Weighted-average Overall Drug Targeting Efficiency(Te) After iv. Administration of

CH} ACV and CH) ACVIMP-AF Conjugate in Rats.

CH Acv (*H) ACVMP-AF conjugate
Tissue Re

AUQ{cpm - min) (Te); % AUQ(cpm - min) (Te)i %
Liver 336,596 13.31 1,480,859 57.00 5.03
Kidney 1,056,453 38.20 472,094 15.82 0.49
Spleen 320,576 8.51 296,188 4.10 0.56
Lung’ 344,120 9.69 332,486 5.63 0.68
Intestine 265,536 7.7 208,165 4.60 0.70
Plasma 552,219 22.57 412,342 13.28 0.70
Total 2,003,600 100 % 2,352, 134 100 %

UERNSIT) o] A& ACVZF UIE-E AAA] vy
= 3oz dwd & i) Table 18 229 label®
(’H) ACVMP-AFH Y] FHEQZE AUQ} T
AN, &%, 5, ARELD el B ) 5A
UeERE S-S BolFEth a2)x, (*H) ACVMP-AF &
A7} Tl gF ] Ade, e A1EL} 7
Aol AUQgke] oF 38 (213) Wix] Tl (2) &Sk},
Figure 2914 H%o| (*H) ACVMP-AFA&AE &
WEAG Fol| SHE Tl A 9] total radioactivity=
C°H) ACVE %498 29 total radioactivity2.ch 4l
&3 A3 s =238 4 F Jdglen, o
A%e e 7t ol9fe e BA3EE Foot
o Al Zashe A vjg) Ztere Mefog
AL FEHEe 2S¢ 5 At ool daz
2E] CH) ACVMP-AFEZAE 834 A&
aAlEo] ThE A7)l vls) 7] AeH oz Byt
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Figure 7—Biliary excretion of total radioactivity aft-
er i.v. administration of ("H) ACVMP-AF. Key : ® :
Total radicactivity, © : Acid-soluble radioactivity
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Figure 8—In vitro hepatic uptake of (*H} ACVMP-
AF at concentrations of 0.1. 1 and 10 mg/mi at 37°C.
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Figure 9—Stability profile of *H) ACVMP-AF in

phosphate buffer solutions (u=0.3) of pH 5.0(0). 6.0
(=), 7.4(0), and 9.0(e®) at 37°C.
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Figure 10—Stability profile of (*H) ' ACVMP-AF in
plasma(0) and liver homogenate(A) at 37°C.
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