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Abstract

Objects: ¥ Tc-lactosylated human serum albumin (LSA) is a newly synthesized radiopharmaceutical that
binds to asialoglycoprotein receptors, which are specifically presented on the hepatocyte membrane. Hepatic
uptake and blood clearance of LSA were evaluated in rat with acute hepatic injury induced by
dimethylnitrosamine (DMN) and results were compared with corresponding findings of liver enzyme profile
and these of histologic changes. Materials and Methods: DMN (27 mg/kg) was injected intraperitoneally
in Sprague-Dawley rat to induce acute hepatic injury. At 3(DMN-3), 8(DMN-8), and 21(DMN-21) days after
injection of DMN, LSA injected intravenously, and dynamic images of the liver and heart were recorded for
30 minutes. Time-activity curves of the heart and liver were generated from regions of interest drawn over
liver and heart area, Degree of hepatic uptake and blood clearance of LSA were evaluated with visual
interpretation and semiquantitative analysis using parameters (receptor index : LHL3 and index of biood
clearance : HH3), analysis of time—activity curve was also performed with curve fitting using Prism program.
Results: Visual assessment of LSA images revealed decreased hepatic uptake in DMN treated rat,
compared to control group. In semiquantitative analysis, LHL3 was significantly lower in DMN treated rat
group than control rat group (DMN-3: 0.842, DMN-8: 0.898, DMN-21: 0.91, Control: 0.96, p<0.05), whereas
HH3 was significantly higher than control rat group (DMN-3: 0.731, DMN-8: 0.654, DMN-21: 0.604, Control:
0.473, p<0.05). AST and ALT were significantly higher in DMN-3 group than those of control group.
Centrilobular necrosis and infiltration of inflammatory cells were most prominent in DMN-3 group, and were
decreased over time. Conclusion: The degree of hepatic uptake of LSA was inversely correlated with liver
transaminase and degree of histologic liver injury in rat with acute hepatic injury.

Key Word: laciosylated human serum albumin, dimethlynitrosamine, liver scintigraphy, asialoglycoprotein
receptor
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Fig 1. ggrnTc—lactosylated human serum albumin images with heart and liver regions of interest (A)
and time-activity curve obtained after the intravenous injection of a 9" Te-lactosylated

human serum albumin in normal rat(B).
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Table 1. The Changes of Hepatic Enzymes in Rat with Dimethylnitrosamine-Induced Hepatic Injury.

Hepatic Enzyme Control(n=3) DMN-3(n=3) DMN-8(n=3) DMN-21(n=3)
AST 94.5£30.1 304+94 .6+ 93.7£31.8 122.3+36.3
ALT 318459 113+34~ 43.4+5 1« 44+1 7+

Data are Mean = SD (standard deviation).

= p<0.05, statistically significant difference, compared to control group
Control: nomal rat

DMN-3: rat sacrificed 3 days after injection of DMN

DMN-8: rat sacrificed 8 days after injection of DMN

DMN-21: rat sacrificed 21 days after injection of DMN

© - , )

Fig 2. Light microscopy of the liver from normal rat and DMN treated rat. Light
microscopy of liver shows normal hepatic parenchymes in normal rat (A). In
rat sacrificed 3 days after administration of DMN, light microscopy of liver
shows massive hepatic necrosis and hemorrhage around central vein (B). In
rat sacrificed 8 (C), 21 (D) days after administraton of DMN, light microscopy
of liver show focal centrilobular necrosis. (Hematoxylin—eosin stain. X100)
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(ALT: p= 0.047, AST: p=0.005), 8Usfoll= AST
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Fig 3. STe-LSA rat liver scintigraphy in normal rat and DMN treated rat. Liver
scintigraphy in normal rat (A) shows rapid wash out of blood pool
activity in heart area and rapid liver uptake of ®MTe-LSA. Liver
scintigraphy in DMN treated rats (B,C,D) show delayed wash out of
blood pool activity in heart area and delayed liver uptake of ®™Tc-LSA.

{A) normal rat

(B) rat sacrificed 3 days after intraperitoneal injection of DMN
(C) rat sacrificed 8 days after intraperitoneal injection of DMN
(D) rat sacrificed 21 days after intraperitoneal injection of DMN
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Table 2. Receptor Index and Blood Clearance Index in DMN Treated Rat and Normal Rat

Parameters Control(n=3) DMN-3(n=3) DMN-8(n=3) DMN-21(n=3)
LHL3 0.989+0.01 0.865+0.02* 0.898+0.02* 0.910+0.01+
HH3 0.473+0.09 0.730%0.02+ 0.654+0.02* 0.604+0.03+«
Data are Mean + SD (standard deviation)
= p<0.05, statistically significant difference, compared to control group
Control: nomal rat
DMN-3: rat sacrificed 3 days after injection of DMN
DMN-8: rat sacrificed 8 days after injection of DMN
DMN-21: rat sacrificed 21 days after injection of DMN
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Fig 4. K Ti» and fitted time-activity curve in DMN freated rats and normal rat. Fitted
time—activity curve in normal rat shows rapidly reached to peak value. Fitted
time—activity curves in DMN treated rats shows slowly reached to peak value.

Control Group: nomal rat

DMN-3 Group: rat sacrificed 3 days after injection of DMN
DMN-8 Group: rat sacrificed 8 days after injection of DMN
DMN-21 Group: rat sacrificed 21 days after injection of DMN
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