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Abstract

Abstract

In this thesis, we focused on imaging of the primary hepatocellular
carcinoma with glycosylated micelles in a rat model. This thesis consists of three
sections.

The first part aimed to modified the diethylnitrosamine (DEN) induced the
primary rat model of liver cancer. Hepatocellular carcinoma (HCC) is the fifth high
incidence cancer in the world. There are 13 million new cases every year and 7.6
million cases of death, about 55% of the new liver cancer patients so that HCC
becomes the second fatal tumor in China. About more than 80% of the
hepatocellular carcinoma under the background of liver cirrhotic. Hepatitis, liver
fibrosis, cirrhosis of the liver were regarded as the common development process.
The tumor microenvironment and pathological conditions of animal xenograft tumor
models employed for surgerical evaluation are significantly different from the
primary hepatocellular carcinoma models. As such, diethylnitrosamine
(DEN)-induced primary hepatocellular carcinoma models are superior to evaluate
the efficacy of tumor targeting drugs as comapred to xenograft tumor models. Herein
we report the development of an improved DEN-induced tumor method in mice with
100% cancer rate and zero mortality.

The second part mainly introduces the imaging of the primary hepatocellular
carcinoma with a kind of acid sensitive rhodamine functional glycosylated
fluorescence micelles in rats model. Much effort has been devoted to the use of
glycan-bearing vectors for delivery of therapeutics by targeting cell surface lectins
such as ASPGR, mannose receptors, Siglecs, etc. In contrast, there is a lack of effort
on the use of glyco-probes for fluorescence-guided tumor detection. Recently an
article reported a kind of acid sensitive rhodamine functionalization of the
poly(styrene-maleic acid) (RST@P) fluorescence maerial, its key according to liver

cancer cell suface receptors to sialic acid glycoprotein (RST@P-GIu), galactose



Abstract

receptor (RST@P-Gal), mannose receptor (RST@P-Man) for different levels of
tumor imaging fluorescence detection, is grown in the subcutaneous tumor model
and in situ liver tumor model showed higher tumor targeting with low background
signals. But the development of tumor and its internal environment, it is made up of
tumor cells, mesenchymal cells and capillaries, tissue fluid, and a small amount of
infiltrating cells to form, is different from the normal cells and its formed by the
surrounding tissue microenvironment, they interact with the tumor, the cells become
cancerous, the transfer of cancer cells, and the interference resistance and target of
anticancer drugs, etc all have important role. Subcutaneous tumor model and in situ
liver tumors grow model cannot very good mimic the natural state of tumor cell
micro environment, to evaluate the target of the fluorescent material, etc, some
deficiencies. And primary rat model of liver cancer to evaluate the real clinical

application value of fluorescence materials have important significance.

Key words: Primary hepatocellular carcinoma; diethylnitrosamine (DEN);
glyco-micelles
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HCC: hepatocellular carcinoma, T4 fij

FBS: Fetal bovine serum, JfiZfIfii&

ALT: Alanine Aminotransferase, %3 A% %l

DEN: diethylnitrosamine, —Z JETPHf%

DNA: Deoxyribonucleic Acid, %A%k

DMSO: Dimethyl Sulfoxide, — F VA,

AML: acute myeloblastic leukemia, Zi:F 4 g (A 1L
NCI: National Cancer Institute, 3£ [l [F 5 22 2>
HBeAg: Hepatitis B e Antigen, ZHUfF 4958 E HiJ8
HBV: Hepatitis B Virus, 2% %%

AFP: q-fetoprotein, FF IG5 A

ALB: Albumin, [

IgG(M): Immunoglobulin G(M), #JEERE 1 G(M)
HE: Hematology-eosin, Z3 ASKS AIfH4L

ALT: Alamine aminotransferase, A% RE IR H
AST: Aspartate aminotransferase, []%&Z&RERILFE LG
ULN: The Upper Normal Limit, 1F% {8 R
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Figure 1. Fluorescent probe imaging of lung cancer in mice
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Figure 2. Fluorescent probe to help surgeons found small tumors!28!

23 FBVBESURDE SRR AR AR 1R

PR B 296 77 £ BARSE 294 7 1 BIA R A AL T & 454 AL, Enrilich
BRI 25 AU, TP R 45 24 AR 48 R 29 WD HERA AT 2 IE B TR A2
ML, I H AT oA, SERZIRIRIME, e AR RN, FRIRHES) 7
FEREZORIE T R . BZ AT RE R IR AT M AT B 1 520k H RS2k 2
FUBE 32 AR AFE, (HRNE AR S 5 R 9O A I USRI A £ . IEIIAA X



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



