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Abstract: 

This study was carried out to investigate the effect of the oral administration of 

chitocal on liver, some parameters of blood and body weight in the male albino rats. 

For this purpose sixteen males mature albino rats which were divided into two equal 

groups, control group (G1) administrated normal physiological saline (0.9% NaCl) 

and second group (G2) administrated orally for 35 days (5 weeks), with 25mg/ kg/ 

b.w/ day of chitocal. liver and sample of blood was taken from the male rats for the 

current study. The exposure of rats to chitocal caused histopathological changes in the 

liver of the male rats were revealed variety to the lesions like accumulation of 

mononuclear cells (inflammatory cells) around central vein. 

     The rats exposed to chitocal showed massive necrosis in hepatocyte and hydropic 

degeneration with loss of architecture of liver tissue, significant  decrease (P<0.05) in 

some Parameter of blood such as (PCV, WBC, Hb) and significant increase (P<0.05) 

in enzyme activity level of GPT (Glutamic pyruvic transaminase), GOT (Glutamic 

oxaloacetic transaminase) and ALP (Alkaline phosphatase). Also it was showed a 

significant P<0.05 decrease in body weight (B.W). 
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Introduction:  

Chitocal is  amixture of chitosan, ascorbic acid and gymnema sylvestra. Chitocal is an 

aminopoly saccharide derived from chitin which makes up the exoskeleton of 

crustaceans such as shrimp, Lobster and crab[1]. Chitocal with different physico-

chemical properties can be prepared under different reaction conditions. The degree of 

deacetylation (DD) and the viscosity-average molecular weight (Mw) of chitocal are 

two important characteristics which greatly affect its chemical and physiological 

properties [2,3,4].   

     In particular chitocal can decrease the concentration of cholesterol in serum and 

the liver
 
[5,6]. The strong positive charge carried by the chitocal molecule 

(aminogroups) causes it to bind negatively charged substances such as lipids [7,8]. 

     Also chitocal can reduced the concentration of lipid and reduced the absorption of 

some elements such as calcium and iron ions [9,10,11].The liver is a central organ for 

many physiological and biochemical process necessary for maintenance of life [12], 

[13]. The morphological alterations that occure in the liver affect many metabolic 

processes in the organism peroxide formation induced by drug or chemical [14]. 

Chitocal causes damage in the liver and occurs histopathological changes in the liver. 

Enzymes such as GOT, GPT and AlP were release into blood. Their increase in the 

plasma activities of these enzymes was directly proportional to the degree of cellular 

damage [15].  

     The purpose of the present study was to evaluate the effects of chitical on rat liver 

and some Parameters of blood.  
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2- Materials and Methods 

2.1. Experimental animals: 

The rats used were of sixteen sexually mature Sprague-Dawley albino rats (Rattus 

norvegicus) of an average body weight of 199.25 ± 4.68gm and 14-15 weeks old. 

Animals were kept in the department of biology college of science, university of 

Baghdad under the laboratory conditions (12h Light: 12h dark) Photoperiod with 

cortrolled room temperature 25-28C, good ventilation and were feed normal rodent 

pellets and tap water ad Libitum. 

 

2.2 Experimental design: 

The rats were randomly divided into two groups each group were kept into four 

plastic box cages (fuor rats per cage) measuring 40x 25x 15cm. The control group 

(G1) was givin normal physiological saline (0.9% NaCl) orally.  

     The second group (G2) treated with chitocal (chitosan, ascorbic acid and Gymnema 

sylvestre) 25mg/ Kg b.w. once dialy orally via intubation directly to the stomach 

(0.6mm diameter of tube) for a period of 5 weeks. 

 

2.3 Histological preparations: 

Histological examination was done by fixing 1cm x1cm of the liver of the rats in 10% 

Formaline saline and embedded in paraffin wax. Tissue blocks were sectioned 5m 

thick and stained with haemotoxyl in and eosin [16]. 

 

2-4 Estimation of liver enzyme activity 

 2.4.1. Estimation of serum activity of glutamic oxalo-acetic trans-aminase (GOT) and 

glutamic pyruvic transaminase (GPT) were performed using Reitman-

Frankel method [17]. 

2.4.2. Estimation of serum activity of allialine phosphase (AlP) was performed using 

Kind and King method 1954. [18]. 

2.4.3. The white blood cell count (WBC), haemoglobin (Hb), and haematocrit (HcT), 

were determined by automated haematology system analyzer (ADVIA 60 

open Tube; Bayer corporation, Tarrytoun, New York, USA. [19]. 

2.4.4. The body weight was determined for both groups of rats by electron balance 

through the experimental processes. 

2.5. Statistical analysis: 

Statistical analysis (standard deviation SD) was carried out according to Fisher
 

[20] LSD (Least significant difference). Test was used to compare the 

significant differences between means of treatments. [21]. 

3- Results and Discussion: 

3.1. Histopathological of liver  

Histological study showed a typical structural organization of the liver in the 

untreated rats. (Figure-1). While the liver of rats treated with chitocal for 5 weeks 

showed several types of liver damage such as inflammatory cells accumulation 

(mononuclear cells) around central vein (Figure 2) with certain of focal distributed of 

massive necrosis in hepatocytes and hydropic degeneration vacuolation with loss of 

architecture of liver tissue (Figure-3) abnormality structure was appeared in treated 

rats with chitocal agrees with was obtained by Steven et al., 2003[22],Who 

documented that these vaculation were generally divided into two types.  
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One may contain water which was then called hydropic change while the other 

contain lipid. Butterworth et al., (1992).[23] suggested that high exposure of drug and 

chemicals results in cell death or apoptosis. These two factors (drug and chemical) 

may show either functional or structural side effects as well as the loosing of the liver 

capacity to stress, but when reaching the threshold, the liver cells will reach the final 

irreversible stage which was death [24]. Chitocal induce various changes in liver such 

as inflammation and necrosis in liver of mouse [25]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (1) Cross section in liver of rat, (control) (H & E) (40x) 

 

 

 

Figure (2): Cross section in liver of rat, treated with 25 mg/Kg-day of 

chitocal showing accumulation (Mononuclear cells) around central 

vein (H& E) (40x) 

 

Figure (3) Cross section in liver of rat, treated with 25 mg/kg/day of chitoeal 

showing massive necrosis (N), Hydropic vacuolation (H.V.) Degeneration (D) 

and loss of architecture (L.A.) (H & E) (40x) 
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3-2- Effect of chitocal on the (PCV, Hb. and WBC) 

This study showed significant decreased P<0.05 in some Parameters. of blood (PCV, 

Hb, and WBC) in the treated group of male rats with chitocal compare with the 

control group of male rats (Table-1). Administration of native chitocal apparently 

reduced the absorption of calcium and iron ions [9] malondialdehyde (MDA) level is 

the most important Factor indicating increased peroxidative level. While glutathione 

is substance with an important role in cell detoxifican and protection from hazardous 

compounds Glutathione is synthesized in the erythrocytes and is found in living cells. 

It has been reported that cellular glutathione has important function against chemical 

agents by protection the cell membrane integrity, A decrease in the amount of 

glutathione and increase in the amount of MDA may result in the destruction of 

membrane integrity [26,27]. In this study the decrease in the reduced P.C.V. and 

WBC indicated that chitocal damaged the integrity of the erythrocyte and WBC 

membrane. Chitocal induced the increased peroxidative liver that causes decrease in 

the reduced glutathione and increase in the amount of MDA. The reduced absorption 

of iron ions causes decreasing in the Level of Hb [9].   

 

Table -1: Effect of chitocal (25 mg/kg B.W) on the some Parameters of blood and 

body weight 

Group B.W  

gm 

PCV 

% 

Hb 

Gm/dl 

WBC 

mm
3
 

G1 270.87 

 7.29 

43             

 1.41 

13.73 

 0.31 

12425          

 301.18 

G2 *218.12 

 3.94 

*29.3            

 0.98 

*10.92 

 0.92 

*9000            

 298.56 

  Significant difference  p<0.05 

 

3-3- Effect of chitocal on the (GPT, GOT, and ALP). 

The present study indicates that the exposure of rats to chitocal results in significant 

elevation in the serum activity of aminotransferase erase enzymes. 

     The results of statistical analysis showed significant increase (p<0.05) in serum 

activity of GPT, GOT, and ALP of groups treated with chitocal when compared with 

control group (Table -2).The serum activities of enzymes such as GOT, GPT and ALP 

increase with the increase in cellular membrane permeability resulting in liver cells 

degeneration [26,27].  Rubbins (2003)[28] reported that biotransformation of some 

drug and chemical make them to be converted to reactive toxic metabolite which then 

act on the target cells. Usually these target cells were mostly liver cells since that 

modification of drug and chemical is accomplished by cytochrome (P450) in smooth 

endoplasmic reticulum of liver than other organs. These toxic substances may 

stimulate the damage of plasma membrane. Mitochondria were the major target in 

drug-induced liver injury [29,30,31]. The enzymes such as GPT, GOT and ALP were 

released into blood. These increase in the plasma activities of these enzymes was 

directly proportional to the degree of cellular damage [15]. The chitocal caused some 

alteration on liver function in the rat [32]. 
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Table -2: Effect of chitocal (25 mg/kg B.W) on liver enzymes in blood serum) 

Group GOT 

mg/dl 

GPT 

mg/dl 

ALP 

mg/dl 

G1 20.63            

 0.14 

16.89   

0.35 

11.51       

 0.21 

G2 *24.64             

 0.36 

*23.07      

 0.35 

*15.21            

 0.38 

               Significant difference p<0.05 

 

3-4- Effect of Citocal on the body weight (B. W) 

This study showed that B.W. of chitocal-treated group. for 5 weeks were significant 

p<0.05 decreased when compared with the control group as in (Table-1). Chitocal 

with higher degrees of deacetylation (DD) have more lree amino groups and more 

positive charge in solution. Hypo-cholesterolemic effects of chitocal with different 

degrees of deacetylation the fat binding capacity of chitocal was increased with the 

increase of both DD and Mw (viscosity-average molecular weight) and occurs with 

lowered plasma triglyceride, total cholesterol and low-density-lipoprotein cholest-erol 

(LDL-C) level [33]. [3], chitocal with higher molecular weights limits the body-

weight gain of adult rats [33,3].  

     The hepatic lipase (HL) and lipoprotein lipase (LPL) activity were also reduced by 

chitocal, which could regulate lipase activity. chitocal could not only prevent the 

hyperlipdmia induced by long-term administration of ahigh- fat diet but also reduce 

serum lipid level and liver-fat accumula-tion in hyperlipdemic rats [34].     

     The gymnema sylvestre (present in chitocal) may also decreases glucose and some 

nutrient absorption in the gastrointestinal tract [35,36]. This study about B.W. were 

showed the same results in the provious concentra-tion that occurs reduced B.W. 

because the effect of chitocal. 
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ر الدم ووزن يالتركيب النسجي والوظيفي للكبد وبعض هعاي فيتأثير الشيتوكال 

الابيض انالجسن في ذكور الجرذ  

 عبد حسن براج

 جاهعة بغداد/ كلية العلوم/ قسن البايولوجي

 الوستخلص

أجشيتته هتتزٍ الذسالتتف لل تتتي  تتي تتتال ش التتت ت طري الوفمتتل  تتي دشيتتض ال تتن  لتتل ال  تتذ   فتت  

جتشر أ ت   هتي  61هفري ش الذم   صى الجسن فت  رطت س الجتشراى اض   تالتتخذم لاتزا ال تش  

تتتتن تجشيفاتتتر  (G1)التتتزط س الٌر تتتجف  لستتتوه التتتل هجوتتت  ت ي هتستتتر يت ي هجو  تتتف الستتت مش  

تتن تجشيفاتر  (G2) الوجو  تف الارً تف  (NaCl %0.9)ج  الم  فت   ترلولل ي الوللت  ال ست  ل 

 هل ن/ ط ن/ ي م  ورد  الت ت طريت 55الر  ع  ـ  5لوذ  
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تن اخز ًست   ال  تذ    ٌترل التذم  فتذ تتتشيلار ل تش  اجتشاا الذسالترلت اساتش الذسالتف اى      

 تشاس هتٌ  تف هات  الوفرهلف  رلتت ت طري لت  ه ت  تشال ًستج ف هش ت ف فت  ال  تذ ر ت  ت اتش ا

تجوع الخلاير  ر ذ  الٌ ا  )الخلاير اضلتار  ف( ر ي ال سيذ الوشطتض   التٌختش ال التع فت  الخلايتر 

ال  ذيف هع التلل  الورئ   سا س ال ج ال ف  السريت  لاصم للخلاير ال  ذيف  فقذاى ال ٌ ف التشط   تف 

فتتت   فتتت  هفتتتري ش التتتذم                                      P<0.05)لٌستتت   ال  تتتذت  طوتتتر لتتت ا التتتت ت طري اًخ تتتر  هفٌتتت   )

                   ف  هستت   ففرل تف اضًضيوترل ال  ذيتف  (P<0.05)است رع هفٌ     ، (PCV, WBC, Hb)ها  

ALP, GOT, GPT   التتت  تفت تتش هلحتتش للضتت ي اللتتشس فتت  ال  تتذ  طتتزل  لتت ر  اًخ تتر 

 ًرل التجشي  ف هقرسًف هع هجو  ف الس مش ف  هفذي ا صاى الل  ا P<0.05هفٌ   


