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Biodistribution of 99mTc-LactosyIated Serum Albumin in Mice with
DiethyInitrosamine or Thiacetamide Induced Liver Injury

Jae Seok Whang, MD., Byeong-Cheol Ahn, M.D.,, Young-Ok Sung, MD., Ji-Hyoung Seo, MD,
Jin-Ho Bae, MD., Shin-Young Jeong, MD,, Jung-Soo Yoo, MD., Jae Min Jeong, MD.,
Jaetae Lee, MD., Kyu Bo Lee, MD.

Department of Nuclear Medicine, Kyungpook National University Medical School, Daegu, Korea, Department of
Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea

Purpose: Tc-99m labeled diethylenetriaminepentaacetic acid (DTPA)-coupled galactosylated human serum albumin
{CSA) is a currently used imaging agent for asialoglycoprotein receptor (ASGPR} of the liver, but, it has several
shortcomings. Recently a new ASGPR imaging agent, BMe-lactosylated human serurn albumin ASA), with simple
labeling procedure, high labeling efficiency, high stability was developed. In order to-assess the feasibility of the
FTe1SA as a ASGPR imaging radiopharmaceuticals, we performed biodistribution- study of the tracer in fiver
injured mice mode! and .the results were compared with histolgic data. Materals' and Methods: To induce
hepatic damage in ICR mice, diethylnitrosamine (DEN) (60 mg/kg/week X 5 time, low’dose or 180 mg/kg/week X
2 times, high-dose) and thioacetamide (TAA) (50 mg/kg X 1 time) were administrated intraperitoneally. Degree of
liver damage was evaluated by tissue hematoxilin-eosin stain, and expression of asialoglycoprotein receptor (ASGPR)
was assessed by immunohistochemistry using ASGPR antibody. “™Tc-LSA was intravenously administrated via tail
vein in DEN or TAA treated mice, and biodistribution study of the tracer was also performed. Results: DEN
treated mice showed ballooning of hepatocyte and inflammatory cell infiltration in low dose group and severe
hapatocyte necrosis in high dose group, and low dose group showed higher ASGPR staining than control mice in
immunohistochemical staining. TAA treated mice showed severe hepatic necrosis. “"Tc-LSA Biodistribution study
showed that mice with hepatic necrosis induced by high dose DEN or TAA revealed higher blood activity and
lower liver activity than control mice, due to slow clearance of the tracer by the liver. The degree of liver uptake
was inversely correlated with the degree of histologic liver damage. But low dose DEN treated mice with mild
hepatic injury showed normal blood clearance and hepatic activity, partly due to overexpression of ASGPR in
mice with mild degree hepatic injury. Conclusion: Liver uptake of FMTe-1SA was inversely correlated with degree
of histologic hepatic injury in DEN and TAA treated mice. These results support that *™Tc-LSA can be used to
evaluate the liver status in liver disease patients.(Korean J Nucl Med 39(3:200-208, 2005)

Key Word: Asialoglycoprotein receptor, Lactosylated human serum albumin, liver scan, Diethylnitrosamine,
Thioacetamide.
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Jae Seok Whang, et al. Biodistibution of ®"Te-Lactosylated Serum Albumin in Mice with Diethyinitosamine or Thiacetamide Induced Liver Injury

Fig. 1. Light microscopy of liver tissue with hematoxylin-eosin stain was presented. (A) Control mouse. (B) Mouse treated with DEN 60
mg/kg/week x 5 times showed mildly swollen hepatocyte and minimal inflommatory cell infiltration. (C) Mouse freated with DEN 180
mg/kg/week x 2 times showed massive necrosis and inflammatory cell infiltration around central vein.

Figure 2. Immunohistochemisty of liver specimen with asialoglycoprotein receptor antibody was presented. (A) Control mouse. (B) Mouse
freated with DEN 60 mg/kg/week x 5 times showed stronger positive reactivity than control mouse. (C) Mouse treated with DEN 180
mg/kg/week x 2 fimes showed weak reactivity.

0|l

Aol AABIHY, HetAE oL ZAHHAE TE F, 1) DENoi| 2|
hematoxylin-eosin (H-E) 941& A3t} o|2A @& DEN 60 mgs F 1314 59 £33 658 438 A7 9
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St anti-asialoglycoprotein receptor antibody (Calbio- o) ek 23 180 mge F13 2 2d FoA3 tad
chem, Germany) & °©l-&3te] HHZXHsE AAE Agst AFS AFe AT 227 A #2H AR (Fig. 1).
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Fig. 3. Light microscopy of liver tissue with hematoxylin-eosin stain was presented. (A) Control mouse. (B) 6 hours after treatment with
TAA 50 mg/kg showed only mild hepatocyte bollooning. (C) 24 hours after freatment showed spotty necrosis around central vein and
mild inflammatory cell infitfration. (D) 48 hours after freatment showed hepatocyte necrosis around central vein and severe inflammatory

cell infittration. (E) 72 hours after treatment also showed but necrosis around central vein and severe inflammatory cell infittration, but,
improved findings compared o (D).

Liver @ 1omin| Blood 10min

H 30min
[1120min &
[1.360min

control DEN(60) DEN(180) control DEN(80) DEN(180)

Fig. 4. Mouse treated with DEN 60 mg/kg showed similar blood and liver activities compared to control mouse, but mouse treated

with DEN 180 mg/kg showed higher blood and lower liver activities compared to control mouse at 10 minutes after 99mTc-lactosylated
serum albumin injection.

Table 1. Changes of Transaminases Over 72 Hours by Intraperitoneal Injection (ip) of TAA (50 mg/kg) in ICR Mice

Hours after TAA ip AST (U/ml) ALT (U/ml)
Contol 136.5+22.8 4244117
6 hr 186.3+37.8* 79.4+13.2
24 hour 565.8+338.2 1063.6+384.7*
48 hour 277.3+£173.3* 535.7+336.8
72 hour 135.6+£38.3 58.7+£19.67

*: p<0.05 and statistical difference between before

Table 2. Changes of Liver and Blood ID/gm(N) at 10 and 30 Minutes after *™Tc-lactosylated Serum Albumin Injection in ICR Mice Treated with and without
Intraperitoneal Injection (ip) of DEN (60, 180 mg/kg)

G *
Organs roups Control DEN 60mg/kg p value DEN 180 mg/kg p value'
iver 10 min 77.8+15.7 84.1£13.0 NS 19.14£136 <001
30 min 69.8+10.2 72.1+80 NS 41.8+182 NS
blood 10 min 1.42+0.06 161+0.04 NS 3674128 <001
30 min 1.37+£003 121£0.19 NS 127£029 NS

Data are mean+3SD. *means statistical difference betwsen control and DEN 60 mg/kg group. 'means statistical difference between
control and DEN 180 mg/kg group. NS : not significant.
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Fig. 5. Mouse treated with TAA 50 mg/kg showed higher blood and lower liver activities compared to control mouse, especially at
48 hours after TAA injection.

Table 3. Changes of Liver and Blood ID/gm(N) at 10 and 30 Minutes after *"Tc-lactosylated Serum Albumin Injection in ICR Mice Treated with Intraperitoneal
Injection (ip) of TAA 50 mg/kg

Groups Control 6 hours 24 hours 48 hours 72 hours
Organs after TAA ip after TAA ip after TAA ip after TAA ip
Liver 10 min 87.34+4.39 59.11+3.38* 58.04+3.69* 49.34+6.17* 59.09+10.19*
30 min 58.19+4.03 54.37 £8.63 40.45+4.41* 32.63+3.48* 48.15+7.63*
Blood 10 min 0.41+0.03 0.95+0.10* 0.83+0.17* 0.97+0.17* 0.87+0.12*
30 min 0.50+0.09 0.80+0.34 0.77+0.16* 0.65+0.08* 0.54+0.10

data are mean4SD. *means p<0.05 compared to control mouse.

Z3 EFAAE BAL, T2A7F G E 48417 13 AR A% kg9 DEN 60 mgs FH AF = hxE A

TAE AL D GSAE AGAET}E 243 7HE4o] 3 Aot vz Jxo 7HEH A= A FHE Bio,

2y 248 B3itkFig 3). 47 A% kgd DEN 180 mgg Teld 47E B2z %

DEN©| 60 mg Tl g Aol vlste] w2 HdH % =2 &

2. 7v&X obAlo] 9§ ZhEaAX 9 W3} A WAbsE B, Zhol A e LSA AAZ Fa=o 3l
=R kA7) B ER] & tH}_Tr‘_L AF = AST7H &23E BAHFig. 4, Table 2).

177.7+835 IU/ml, ALT7} 293425 [U/ml 4o, A3 A

% Kg % DEN 180 mg< 2% Tcﬁz‘& A% ASTE 4998+ 2) TAA St Zheat M3(olA ™ Te-lactosylated serum

3134 IU/mlZ, ALTE 555842991 [U/mIE EAHo2 & albumine| Ul ==

934 271549 th(Kruskal-Wallis H, p(0.05). TAAE Fol3tA] 2 AF ) ¥sl TAAE FAE AF=
TAAES B3 7Ae 7]-_16‘,/\;‘(]‘:- Eo] T YA 4 Ao AP BE AIZHR(6A1ZY, 244178 BATE 7241709

A58 e BYoW, I F A7 At e Mm—t- 7 A A Zagen, da BAse 2 w3tk

G el 27 F A A Uz Vs @g v 1T ZHAAOE BEPAEIL 7 AU TAA o

l‘ll‘ tlo

ALz YettH(Table 1). 4847 Fol s Aol A 7 AARES} Vg DA
Ao, Gl PAbsA AR EAThFig. 5, Table 3).
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