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Abstract
The purpose of this project is to setup preclinical database for ASGPR
image biomarker for an indicator of residual liver function.

Asialoglycoprotein receptors ( ASGP-R ) , located on the hepatocyte

membrane, can recognize galactose or N-acetylgalactosamine terminal
of desialylated glycoprotein or glycopeptide. Sawamura et al reported
that decrease in the number of ASGP-R led to an accumulation of
asialoglycoprotein in the sera of galactosamine-treated rats, and the
number of these receptors decreases in patients with chronic liver
diseases. In the first year, we studied the ASGP-R targeting efficacy by
fibrotic and acetaminophen induced hepatitis mice. In this study, we
focus on the animal model suffering hepatitis B. ASGP-R biomarker
prepared by INER will be performed to demonstrate their in-vivo
liver-targeting efficacy and biodistribution by SPECT. Meanwhile, we
will gather all the animal studies data to complete the draft of clinical
trial, which will be a valuable and important document for our future

application of clinical trial.

Key words : liver disease ~ ASGP-R biomarker ~ Liver imaging

agent ~ SPECT (single photonemmision tomography)
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(= ) Phantom:
{#i[ Flangeless Esser PET Phantom™

Specifications of PET Lid:
Refillable thin-walled cylinders: 8, 12, 16, 25 (x3) mm
Cylinder height: 1.5 in

water
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(=) Interpretation and results
i. &% ™ average count ¥ maximal count * z_&, ﬂ};ts*,, 2 en
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() Quantification
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(- ) Background and objectives

In-111 DTPA-hexa lactoside (HexLac) is an asialoglycoprotein
receptor (ASGP-R) targeting agent developed by Institute of
Nuclear Energy Research (INER). In the meanwhile, the eastern
woodchuck (Marmota monax) has been demonstrated to be a
good model for studying chronic hepatitis B and HBV-associated
hepatocellular carcinoma (HCC). Woodchuck harbors a DNA
virus (Woodchuck hepatitis virus [WHV]) that is similar in
structure and replicative life cycle to the human hepatitis B virus
(HBV). The woodchuck HCC, which usually develops within 1 - 4

y after WHYV infection, is a naturally occurring tumor model that
bears similarities to human HCC caused by HBV. It is therefore a
better animal model for studying hepatitis B and HBV-associated
HCC than mouse model. In addition, the sizes of woodchucks
and their tumors are more suitable for imaging diagnosis than
those of smaller rodents. Thus, it enablea an easier translation of

interventional procedures to future human application.
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The aim of this study was to imaging the hepatic uptakes of
this agent in healthy, chronic woodchuck hepatitis B virus
(WHV)-infected and HCC—-bearing woodchucks.

(= ) Material and Method
A commercial SPECT/CT (Symbia T2, Siemens Healthcare)

equipped with medium energy collimator was used in this study.
In-111 and HexLac cold kits were provided by INER. The
radiotracers were freshly labeled just before each injection
procedure. Dynamic and SPECT imaging were performed for 3
woodchucks, one healthy control, one with chronic hepatitis B,
and one with HBV-associated hepatoma. Dynamic study for 30
minutes was performed for each woodchuck immediately after
tracer injection (total volume of 10 cc with infusion speed of 300
ml/hr) followed by SPECT/CT acquisition. SPECT/CT imaging
was taken by 60 projections over a circular orbit of 360° [30
second per angle] and its data were stored in 128 x 128 matrices.
CT transmission scan was performed after the completion of
emission data acquisition. Emission data were reconstructed by
FLASH-3D algorithm. For data analysis in dynamic study, the
regions of interest were drawn on the heart and liver and total
count/sec for each ROI was recorded. For SPECT images, the
average radioactivity count for liver, heart, kidneys, urinary
bladder was obtained by placing the region of interest (ROI)
inside the corresponding organs. Specific ASGP-R binding
potential was calculated for each woodchuck by the equation:
(Mean count ROI (liver)- Mean count ROI (heart))/Mean count
ROI (heart).

(=) Results
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The analysis of the time-activity curves showed that the liver
uptake reached equilibrium in 5 minutes after the completion of
tracer injection. There was no significant abdominal tracer activity
up to 60 minutes after tracer injection. There were only mild
activity in kidneys and urinary bladder. The total tracer uptake
ratio of liver/heart and specific ASPG-R binding potential was
significantly higher for the healthy woodchuck than the other two
WHYV infected ones. In addition, very low uptake was noted in

hepatoma lesion of woodchuck No. 3.

(P9) Study limitations
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1. In-111 long physical half life (2.8 d), & &< &{#%) radiation
dosimetry 7, HEEAEMER dose, images 1Y quality TJRE#L
&, &SRBV AT REBC N fEHE, AIREEZEL T-99m HEEEEEY)
JER% B Ry EEAE.
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1. EHF R
2. #Eff5 phase 1 and phase 2 EzREESR

() Conclusion
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In-111 DTPA-HexLac is a highly specific ASGP-R targeting
agent which reflect the viability of hepatocytes. The tracer
uptake is significantly correlated with the hepatic function
reserve. Hepatoma was found to be In-111 DTPA-HexLac

non-avid. This may indicate lack of ASGP-R in this malignancy.
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