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A Study on the Labeling Efficiency and Cytotoxicity of
Hepatocyte-targeting Galactosylated Chitosan Compounds
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Department of Nuclear Medicine, Wonkwang University School of Medicine', Iksan, Department of Nuclear Mediciné’,
Research Institute of Clinical Medicine’, Chonbuk National University Medical School and the Hospital, Jeonju,
Jellabuk-Do, Korea

Purpose: In prior study, we synthesized *™Tc-galactosylated chitosan (GC) and performed in vivo biodistribution
study, showed specific targeting to hepatocyte. The aim of this study is to evaluate the labeling efficiency and
cytotoxicity of modified galactosylated chitosan compounds, galactosyl methylated chitosan (GMC) and
HYNIC-galactosylated chitosan (GCH). Materials and Methods: CC, GMC and GCH were synthesized and
radiolabeled with *™Tc. Then, they were incubated for 6 hours at room temperature and human serum at 37°C.
Labeling efficiencies were determined at 15, 30 m, 1, 2, 3 and 6 h after radiolabeling. To evaluate cytotoxicity,
MTT assay was performed in Hela and HepG2 cells. Results: In comparison with them of 99"'Tc-GC, labeling
efficiencies of “™Tc-GMC were significantly improved (100, 97 and 89% in acetone and 96.3, 95.8 and 75.6% in
saline at 15 m, 1 and 6 h, respectively). Moreover, Bm1e-GCH showed more improved labeling efficiencies (Y95% in
acetone and human serum and )90% in saline at 6 h). In MTT assay, cytotoxicity was very low and not different
from that of controls. Conclusion: These results represent that these compounds are radiochemically compatible
radiopharmaceuticals, can be used in hepatocyte specific imaging study and in vivo gene or drug delivery
monitoring.(Korean J Nucl Med 39(5:278-283, 2005)

Key Words: 99mTc, galactosylated chitosan, hepatocyte, labeling efficiency, cytotoxicity.
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Asialoglycoprotein-& &%t sialic acid”17 A1AS o] ZdgEA
S 7R 2 e glycoprotein ©]th Asialoglycoprotein 8-
(ASGP-R) & ©) glycoproteinell thall S013Q £&A2A &
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ol £4 wjFo) ASGP-R2 7Fo 29| A FE 2t
£ 9% 5ol EAATA Bo) o181 4> 55 A3t §
Qo M =""Tc-diethylenetriamine-pentaacetic  acid-galactosyl
neoglycoalbumin  (*™Tc-NGA) ©lvt ™ Tc-diethylenetriamine-
pentaacetic acid-galactosyl human serum albumin (gngc-
GSA) ¢t & WA S ekE o] MEso 21715E Hrstal
Patsed 2oy AT E, HZAE *Tc-neolact-
osylated human serum albumin (*™Tc-LSA)¢] 7+ Eo] &
st WAk ookEe 2 27)E v Yok
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aminopropyl) -carbodiimide hydrochloride (EDC), N- hydroxy-
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succinimide (NHS)+ Sigma-Aldrich Co. (St. Louis, MO,
USA)oIA etk ®Te-pertechnetate ¥ ol FH|
¥ technetium A 71(Daiichi Radicisotope Laboratories,
Ltd. Tokyo, Japan)Z HE £Z3}4 ¢t} Instant thin-layer
chromatography-SG (ITLC-SG)+ Gelman Sciencesol| A
dtAch

2. GC, GMC 2 GCH 9 §A4

EDCe NHS, 18¥ FE#&AHE 10 mM NNNN-
tetramethylethylenediamine (TEMED)/HCl buffer £
(pH 47)0) ¥o] 53 & J1EALE 93 AoHA 72417k vt
SAA Y. WLl 50% hydroxylamine £ QE 06 me ¥¥,
NaOHE 4ol HFZWEES Aot °|RE Spectra/Por3
membrane (MWCO = 3500, Spectrum, Houstone, TX)l
goja 3d ¢ FAstd 2 21E2% § GCE EUth

GMCE A&7l a4 0.1 g GCE 0.24 g sodium iodide
9t 4 ml N-methyl-2-pyrrolidoned] 2o} 60°C oAl AHofA
LAtk =41 Fo 15% aqueous sodium hydroxide £ 055
ml 3 0.6 ml methyl iodide® 9ol 1417 &t A oA ¥k

NAY HHSE S dehdd A A EHTE F 10%
NaCl aqueous £ 5 ml ol o] 95% ojer&z AANALY
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600 MHz, Germany).
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(Millipore) & o #sle] steriled}A AZdH . GCH (100 p
g/ul) 9 & AN tricine (2~15 pg), SnCly - ZHzO
(1~6 ng), BAEE (001~004N)5-S WIAA EAF
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EA & = (Total count - Free pertechnetate®] count)
/ Total count x 100
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o R HEAdE st

5. AX 5454 A9

T2 Ax et SIFEY AE 5X4E 2387 st
HepG2 (human hepatocellular cancer cell line)9t Hela
(human cervix carcinoma cell line) A ZZE 96-well platesl]
ME57b 247t 5x10° cells/ml7t HEES B39 0L 37C,
5% CO Wl F7191 A 18A17F vl F3t ek, vl ke A 2ol z+zt
0, 05, 1, 1.25, 5, 10, 25, 100 pg/ml &9 GC, GMC %2
GCHE #7I8 ths 24412 wilFstglh, vl g 3o wiA &
W23 FBS free WiAZ A& ¥ MTT (Sigma, USA, 5
mg/ml)7F T PBS 20 wE 2z} Fyslal 37C A 4
A1ZE W AT G ol BN E HE 2 AZAZ H well
ol DMSO (dimethyl sulfoxide) 100 WIS ¥ o] 587+ ¥kx]A|
#H MTT formazeng £ A17]| 7 ELISA readerE A3l
F2% 570 nmol A 1 HAFEE FAs 33 wiE &
et g 73

6. TA%4
A7 BAL SPSS 110 version (standard version,

SPSS Inc. Chicago, USA)E o]-&3 9t} A% E2AHL

37 98 NS 24 F=E vlEE ANOVAE Ads90

™, p#kol 0.05 olstd B¢ FAHLE o9 & Zojr} ¢l
T sk

2 o
1. GC, GMC % GCH 9| &4

GC, GMC % GCH®] @4 A% E Fig. 19 Yo
GCe| ZHEX A v&2 ZFEX IF9 545 33
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Fig. 1. Synthesis scheme of GC, GMC (A) and GCH (B).

(41 ppm)& 71EALS] A acetamideol YERlE AA
(2.0 ppm) & ¥ X3} ALIH T GCAA T EAt] A
ZFEH| 2410 g H&S GCY ol 1F B9 742% A
T2 S3HAY GCl wEstst A= tr, di, mono7t 7+
7t 88, 46, 352%%0 A& At HYNIC ZgoR=
HYNIC®] pyridine 32819 3709 44X oA RHol:= NMR
3 g 53 FA3ATH8S6, 8.1, 69 ppm).

2. %"Tc %A $&9 ZA3% %A A4 A

PTe-GCY EAEE o]Ego] oEQ AL 158
96%, 117+l 88% QA3 B ALSA A 1580 739%, 1
A7+ 72%1 2R P"Tc-GMC 7%, methyl 1€
EZOZ Qs o]FAbo] olMEQ AL 1583 147} 642
THHoE ANSE Fsld A S 89 A3 27 100%
97%, 89%9] AE EA S-S BT, ALdE4ed A$ 74
7} 96.3% % 95.8%, 756%S EALS Rt ol vz
o], ¥"Tc-GCHE 6A7W4A] 95% o|4, 90% ©149) EA&
£ Bl 6AZ7A AN S B B3] GCHe AH 84
oAA AldE A HAA APANME 6A7HA 57%S) %
AgE Ho AL AT § U GMCF GCHE| Al
2] WE EA &9 W3 Fig 20 YEAQG

3. AXE 5354 49

96-well plateso] BF % HepG29}t Hela M EFo Zz} 5
FES Fxd w2t Asted MTT £4& A3 23,
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+35, 99.9+34, 100.7+2.9, 1005+25, 100.2+35, 96.2+10.1,
976+19 °|A¥, HeLadlA& 101.4+34, 978167, 999+
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Fig. 2. Labeling efficiency of wnlc-GMC and PMe-GCH in acetone (A) and saline (B).
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Fig. 3. MTT assay of GC (A) and GCH (B).
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acid (EDTA), diethylenetriaminepentaacetic acid (DTPA),
DTPA-Ca, DTPA-Na, sodium tetramethylene diamine-
tetraacetate %9] 3}std FaiA| 7 da 2o|2 9o} o
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