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Targeted biodistribution of aminoglucose-modified doxorubicin
LI Si-wen, TIAN Jun-mei, JIN Jing, DU Chang-li, ZHAO Juan, GU Yue-qing”
Department of Biomedical Engineering, School of Life Science & Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract

2-deoxy-aminoglucose ( AG) was used to modify doxorubicin to form a new anti-tumor drug. The products were

In order to improve in vivo targeting of doxorubicin ( Dox) and reduce its toxicity, the targeting ligand

charactered by 'H NMR and MS, and the targeting was investigated by near-infrared imaging. Compared with
Dox, the product treating MCF-7 and U87MG cells showed higher antitumor activity in vitro by MTT assay. In
conclusion, the modified products effectively enhanced the targeting and pharmacodynamics in contrast with Dox,
and it would be a potential therapeutic drug for cancer.
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Scheme 1  Synthetic route of aminoglucose-succinate-doxorubicin( AG-
SUC-Dox)
NHS : N-hydroxysuccinimide ; EDC ; N-ethyl-N'-( 3-dimethylaminopropyl )

carbodiimide hydrochloride

HASULFRRAA A &S KR (nu/nu
CD-1, Mk ) F SPF s prid Wi PER 72 1 Jd. H
5 x10° mol/L i — st A FLIRJRE MCF-7 20 Jfd 3¢
HETH IR, B2 5 x10° 4T PBS 2% b
(pH 7.2)100 pL A ifil B2 M A0, 43 ) 22 T 55
SRR A TR B2 N (n = 10) o 20 )5 26
2 R, 1 mg/mL M~ PBS ZE i (pH 7.2) , Lk
B 50,2 mL Ffarfgg 4 RO BE AU WL IR 5, B R
RO g AR A . YR B BLAR A ] 0.4 ~
0.6 cm [EHEE, SR T BAR L5

2.2.3 ICG-Der-01-AG £ ASLILIZAR R AR 69
B4R 4350 ICG-Der-01-AG 10 nmol & T8

10% DMSO fJ PBS ZZ #ffi (pH 7. 2) 1 PBS 2% Mk
(pH 7.2)0.2 mL o K573 AR PRI R i 1k
FEF kS AP AL i N FLIR A BRIA N (n =5) 6
B F s AR R e B T IR LA B R R G T it
AT AR W
2.3 MRINFHA S

K MTT 3, 3 45 i 5 248 M #k USTMG An
MCF-7 X} AG-SUC-Dox &SNy i /5 F iE 47 i ik
W% AG-SUC-Dox i JifrJed 40 i 3697 /E H o



268 Yag#xF g

Journal of China Pharmaceutical University

543 5

3 4 B

3.1 AG-SUC-Dox #j #4E
P28 AG-SUC-Dox 28 HPLC 43 Hiéti B ik 95%
ESI MS m/z 804 M7 * .'H NMR ¥t W% 1.

Tablel 'H NMR(500 Hz) data of AG-SUC-Dox

No. 6y No. S

1 7.42(1H,m) 12 -

2 7.66(1H,m) 12a -

3 7.38(1H,m) 13 -

4 - 14 5.18(2H,d,J =2. 7Hz)
4a - 15 3.88(3H,s)

5 - 16 2.67(2H,t,J =6.6Hz)
5a - 17 2.62(2H,t,J=7.4Hz)
6 - 1 4.25(1H,m)

6a - 2! 2.04(2H,m)

7 5.47(1H,s) 3’ 2.28(1H,m)

8a  2.95(1H,d,J=17.9Hz) | 4',2",3" 3.90-3.84(3H,m)

8b  2.61(1H,d,J=18.4Hz) || 5’ 3.76(1H,m)

9 - 6 1.34(3H,d,J =6.5Hz)
10 4.82(2H,s) 1" 5.43(1H,m)

10a - 4" 3.78-3.73(1H,m)

11 - 5" 3.49-3.44(1H,m)

lla - 6" 2.66-2.22(2H,m)
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Figure 1 Targeting detection of Dox( A,B,C) and AG-SUC-Dox (D,
E,F)on MCF-7 cells

Dox could emit red light which could observe by confocal microscopy;
Group B and E were dyed by DAPI; group C and F were both with DAPI
and Dox/AG-SUC-Dox
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Figure 2 Near infrared imaging of ICG-Der-01-AG in normal nude mice after injection for 24 h. ICG-Der-01-AG has no targeting in normal nude mice

and metabolisms by liver
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Figure 3 Near infrared imaging of ICG-Der-01-AG in nude mice bearing MCF-7/estradiol tumors after injection for 48 h . ICG-Der-01-AG has good

targeting on the tumor (red point under the nude mouse arm)
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Figure 4  Anti-tumor effectsof Dox and AG-SUC-Dox in US7MG( A)
and MCF-7(B) (x+s,n=5)

Table 2 Toxicity of Dox and AG-SUC-Dox in U§7MG and MCF-7

1C5y/ ( wmol/L)
Drug
MCF-7 US7TMG
Dox 14.96 0.55
AG-SUC-Dox 7.57 0. 14
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