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INTRODUCTION 

epatocellular carcinoma (HCC) is a major global health 

problem that accounts for more than 90% of primary liver 

malignancies (Wang et al., 2016). It is the 6
th

 most common 

cancer, and the fourth cause of cancer-related deaths around the 

world, accounting for 7% of all cancers (Shiha et al., 2020). Its 

incidence in men is 2-3 times than women, representing the 5
th

 

commonest malignancy in men and the 9
th

 commonest cancer 

in women (Monga, 2020). 

Liver cancer major risk factors include viral hepatitis 

infection, food additives, alcohol abuse, and toxic exposure: 

aflatoxin-B1 (AFB1) intake from contaminated food, 

environmental and industrial toxic chemicals, and air and water 

pollutants. Besides obesity and metabolic diseases, starting from 

nonalcoholic fatty liver disease (NAFLD) and nonalcoholic 

steatohepatitis (NASH(, diabetes and autoimmune reactions also 

contribute to HCC development (Arboatti et al., 2018). 

Animal models of more advanced HCC have appeared to 

be crucial for investigating the genetic alterations, signaling 

pathways and microenvironment interactions implemented in 

HCC evolving and progression. Furthermore, they have given 

the chance for the evaluation of potential novel therapeutic 

strategies and drugs in preclinical trials (Liu et al., 2020). 

H 
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Nitrosamines have very high carcinogenic properties. 

Therefore, application of these substances, especially DEN 

(Diethylnitrosamine), has become highly attractive for inducing 

liver tumorigenesis in rodents as an experimental model of 

human hepatocarcinogenesis (Tolba et al., 2015).  

On primary metabolic activation, DEN produces the 

promutagenic adducts, O6-ethyl deoxy guanosine and O4- and 

O6-ethyl deoxy thymidine that can produce DNA chain 

damage, depurination or binding to DNA and often generating 

a miscoding gene sequence, paving the way to initiate liver 

carcinogenesis (Janani et al., 2010). 

The pH of solid tumors is acidic due to increased 

fermentative metabolism and poor perfusion. It has been 

hypothesized that acid pH promotes local invasive growth and 

metastasis. The hypothesis that acid mediates invasion proposes 

that H+ diffuses from the proximal tumor microenvironment into 

adjacent normal tissues where it causes tissue remodeling by 

permitting degradation of the adjacent normal tissue extracellular 

matrix by proteinases, increases angiogenesis and inhibits the 

immune response to tumor antigens (Estrella et al., 2013). 

Carbonic anhydrases (CAs) are a family of enzymes 

responsible for the reversible hydration of carbon dioxide to 

carbonic acid, being key molecules in two vital processes: cell 

metabolism and pH regulation. This family of enzymes 

comprises 15 members that are classified according to their cell 

location into: membrane-associated, cytosolic, mitochondrial or 

secreted (Granja et al., 2017).  
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Membrane-bound CAs have an extracellular active site 

and can provide the H
+ 

or HCO3
-
ions formed during catalytic 

turnover for various physiological/pathological processes, 

among which is extracellular acidification. It has been shown 

that two CA isozymes (hCA IX and hCA XII) are prominently 

associated with and over expressed in many tumors, where they 

are involved in crucial processes connected with cancer 

microenvironment acidification, progression and response to 

chemotherapy (Ozensoy et al., 2008). 

Acetazolamide (2-acetylamino-1, 3, 4-thiadiazole-5-

sulfonamide), with a molecular formula of C4H6N4O3S2, 

belongs to the family of sulfonamide drugs is a CA inhibitor 

that mediates its therapeutic effect through modulation of the 

activity of the membrane and cytosolic CAs. It is a weak acid 

(pKa 7.2) and at pH 8.45 most of its molecular population 

contained a negative charge resulting in inactivation of the 

enzyme (Safarian et al., 2007). 

Acetazolamide is used for the treatment of glaucoma, 

acute mountain sickness, seizure disorders, edema and periodic 

paralysis (AHFS DI Essentials, 2018). 
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AIM OF THE WORK 

his animal study was designed to evaluate the effect of 

acetazolamide on tumor growth and viability in 

Diethylnitrosamine (DEN)-induced HCC rat models. 

30 male Wister rats were divided into 3 groups (normal 

control group, HCC-induced group, and Acetazolamide- treated 

HCC induced group). 

After induction of HCC in the second and third groups 

using DEN at the dose of 70mg/kg via intraperitoneal injection 

once per week over 10 weeks, acetazolamide was tested at the 

dose of 60mg/kg as a single daily dose intragastricaly over 3 

weeks in the third group. 

 Outcome measures  

I- Lab values: 

1- AST 

2- ALT 

3- Total bilirubin 

4- Direct bilirubin  

5- Albumin  

6- Alpha feto protein      

II- Histopathological examination:  

1- Tumor grading  

2- Tumor necrosis  

T 


