Biochemical ,Hematological and histological study for hepatoprotective effect of camel’s milk against CCL4 induced liver damage in rabbits

E. A.H.Khadem       N. F. Hassan

Coll. of Vet.Med./ Unive. Of Al- Qadisiya

Abstract

Camel milk has been widely used in a number of countries as a food additive and for curing some commonly occurring diseases. Recently, camel milk has been deeply studied for its special properties because of higher hepatoprotective, insulin like and antibacterial activities. These properties distinguish camel milk from milk of other animals. The present study was carried out to investigate the protective effects of camel milk against CCl4-induced hepatotoxicity which lead to biochemical alterations in liver function, hematological disturbances and sever histopathological changes of rabbits.  White rabbits (1120-1250 g) were divided into 4 groups, a normal control water group, a control camel milk group and two CCl4-intoxicated groups treated with or without camel milk. Protective roles of camel milk were analyzed by assaying the liver function parameters as serum aminotransferases (ALT,AST,ALP) alkaline phosphatase, serum bilirubin , also assaying hematological parameters (hemoglubin, RBCs  and WBCs counts ).

Histopathological examinations were also studied in all groups of rabbits  by microscopy. Data showed that intraperitoneal administration of CCl4 (1 mL kg-1 b.wt.) resulted in statistically significant increase in the serum levels of aminotransferases and change in serum bilirubins. Also the whole blood picture were chaned that ccl4 resulted in statistically significant dereased in RBCs and WBCs counts and blood hemoglubin was dropped. histopathological studies reveal that camel milk treatments significantly reduce the incidence of liver lesions induced by CCl4. Our findings demonstrate that CCl4 exposure alters liver function biochemical parameters, hematology which shift towards normal values after treatment with camel milk. So camel milk has a good potent for curing some liver diseases. Also our results were in agreement with the histological picture (The group of animals post treated with camel milk showed a marked protective effects with decreased necrotic zones and hepatocellular degeneration (Group d) with diffuse kupffer cells proliferation in between the hepatocytes and surrounding the central vein).

In conclusion, camel milk shows a significant role in hepatoprotective effects on acute liver toxicity induced by CCl4. Camel milk seems to be a beneficial drink for the prevention of acute liver toxicity, although further studies are necessary.
INTRODUCTION

The liver is the organ of metabolism and detoxification of various compenants that’s inter to the body . it is involved in wide range of ,functions and in hense it is exposed to toxic substances and drug absorbed from intestine. Apart of toxins and drugs,viral infections(hepatitis A,B,C,D,etc) and microbial substances also cause damage to the hepatocytes.(1). So, the search for new medicines is still ongoing. Because liver performs many vital functions in the human body and damage of liver causes unbearable problems(2).Carbon tetrachloride (CCl4) is a highly toxic chemical agent, widely used to elicit experimental liver damage. The effects of CCl4 on hepatocytes are manifested histologically as hepatic steatosis, fibrosis, hepatocellular death and carcinogenicity (3). Its toxic effect is believed to be due to trichloromethyl radical which is formed by an unstable metabolic intermediate under the presence of oxidative stress (4,5). However, few approaches which delineate the comprehensive metabolic disorders and metabolic syndromes of CCl4 induced hepatotoxicity have been investigated in literature.Acute and chronic liver diseases constitute a global concern and medical treatments for these diseases are often difficult to handle and have limited efficiency (6). Therefore, there has been considerable interest in role of complementary and alternative medicines for the treatment of liver disease. Developing therapeutically effective agents from natural products may reduce the risk of toxicity when the drug is used clinically.Camel milk is different from other ruminant milk; having low cholesterol, low sugar, high minerals (sodium, potassium, iron, copper, zinc and magnesium), high vitamin C, low protein and large concentrations of insulin. There are no allergens, and it can be consumed by lactase deficient persons and those with weak immune systems. The milk is considered as having medicinal properties (7). Beneficial role of raw camel milk in chronic pulmonary tuberculosis patients has been observed(8) . In repeated trials, it was observed that there was 30-35 percent reduction in daily doses of insulin in patients of type 1 diabetes receiving raw camel milk (9,10).Further, camel milk has a high storage room temperature capacity as compared to milk from other animals (11). It has no allergic properties and can be consumed by lactase-deficient individuals and those with a weakened immune system (12). In fact, this milk is believed to have medicinal properties.Other products also developed from camel milk include cosmetics or pharmaceuticals. A series of metabolic and autoimmune diseases are successfully being treated with camel milk. Furthermore, in India, camel milk is used therapeutically to treat dropsy, jaundice, problems of spleen, tuberculosis, asthma, anemia, piles and diabetes (13). Furthermore, a beneficial effect of raw camel milk has been observed in chronic pulmonary tuberculosis patients (14). Also, in repeated trials, a 30-35% reduction in daily insulin dose required by patients with type I diabetes was observed in response to treatment with raw camel milk (15).In the present study, we investigated the treatment and protective effects of camel milk against CCl4-induced hepatotoxicity in rabbits by assaying liver function test enzymes  Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST) and serum Alkaline Phosphatase (ALP)  and bilirubin, also assaying hematological parameters (hemoglubin, RBCs  and WBCs count ).and taking tissue samples from the liver for histopathological examination.

Materials and methods

Animals :White experimental rabbits were used to this study and acclimated for at least 7 day before starting the experiment. All animals were housed in standard aluminum cages (4 rats cage-1), feeding with standard laboratory diet and tap water ad libitum. The experimental animals were housed in cold house and 60-65% of relative humidity and kept on a 12 h light/dark cycle. 

Chemicals and Kits

Diagnostic kits for serum alanine aminotransferase (ALT) and aspartate amino transferase (AST), alkaline phosphatase (ALP), bilirubin, Hb were purchased from Biosystems, Barcelona (Spain). Paraffin oil was purchased from Winlab, UK and carbon tetrachloride purchased from E. Merck, Darmstadt, Germany. All other chemicals and solvents were of highest grade commercially available.

Camel's milk

Camel milk samples were collected daily early in the morning from a herd of camels, Adiwanyha province. Milk was collected from camels by hand milking as normally practiced by the farmers. The samples were collected in sterile screw bottles and kept in cool boxes until transported to the laboratory. The rats were given this fresh milk with oral delivery (5mL/animal) as such without any further treatment.

Experimental Design: rabbits  were divided randomly into 4 groups of 4 rabbits in each as follows:

Group a: Control rabbits fed only with diet and tap water.

Group b: Disease control group intoxicated with CCl4 and fed with tap water and diet.

Group c: Rabbits fed with standard diet and camel milk

Group d:  Rabbits intoxicated with CCl4 on first two days of the experimental month and then treated with camel milk.

Induction of hepatotoxicity by CCl4

Liver disease was induced by the intraperitoneal injection of CCl4 (1 mL kg-1 b.wt.), 1:1 diluted with paraffin oil for two successive days of the

experiment. Group breceived CCl4 injections on first two successive days of the month and were given tap water and standard rabbit feed for one month of experimental course. Similarly, Group d rabbits received CCl4 injection on first two days of the experimental month but were fed with fresh camel milk (20 mL/day/cage) to study the protective role of camel milk. Group a and c were injected with paraffin oil only as a vehicle.

Blood and tissue collection: At the end of day 30, 24 h after the last CCl4 injection, the animals were sacrificed by cervical dislocation and the blood samples were collected directly into tubes and it was allowed to clot at room temperature for 30 min and the serum was separated by centrifugation at 1000x g for 15 min at 4°C and were saved in aliquots and stored at -80°C for further analysis.other blood samples were collected put into EDTA tubes for measurement of the blood parameters. The blood parameters included erythrocyte (R.B.C.) Hemoglobin (Hb.), and WBCs. The liver was also quickly removed and washed with cold normal saline, cut and preserved in 10% neutral formalin for the pathological studies for microscopy.

Histopathological examinations: Liver tissues were cut in small pieces and placed in plastic cassettes and immersed in neutral buffered formalin for 24 h. The fixed tissues were processed routinely, embedded in paraffin, sectioned, deparaffinized and rehydrated using the standard techniques (16). The extent of CCl4-induced necrosis was evaluated by assessing the morphological changes in the liver sections stained with hematoxylin and eosin (H and E), using standard techniques.
Results

Fig  (1) and (2) showed the results of the effect of camel's milk in rabbits against of treated with ccl4. The enzyme activities of serum Alanine Aminotransferase (ALT), Aspartate Aminotransferase (AST) and serum Alkaline Phaospatase (ALP) were significantly increased in group (b) which treated with ccl4 only  in comparison with group(a) (p<0.05). Also serum blood bilirubin showed significant increased in group b which treated with ccl4 only in comparison with group(a) .Post treatments of rabbits after receiving CCl4 intraperitoneal injections, with fresh and raw camel milk (Group d) resulted in decrease in serum ALP, ALT, AST and bilirubin level, but still its level was almost double than the control water (group a) rabbits. In (group c) rabbits, which were fed with camel milk only, no significant change in ALT, AST,ALP and Bilirubin levels were observed when compared to control (Group a) rabbits.Fig (3) and table(1) Results obtained showed that CCL4 treatment caused a significant decrease in total red blood cell counts, WBCs counts and Hemoglobin (Hb) concentration considerably in the toxic group (Group b) when compared to normal control (group a) rabbits.While Camel's milk administration after treated with ccl4 (group d) resulted in a significant increase in the in total erythrocytes count, blood Hb and white blood cells counts in comparesion with group b. The level of Hb, RBCs and WBCs were found to approach normal values in-group c rabbits.
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FIG 1: Changes in ALT,AST,ALP levels in different groups of rabbits intoxicated with CCl4 and treated with camel milk. Group a (normal control fed on tap water only), Group b (disease control received CCl4 and fed on tap water), Group c (rats fed on camel milk only) Group d (post-treated with camel milk after CCl4 injections).
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FIG 2: Blood bilirubin levels in different groups of rabbits intoxicated with CCl4 and treated with camel milk. Group a (normal control fed on tap water only), Group b (disease control received CCl4 and fed on tap water), Group c (rats fed on camel milk only) Group d (post-treated with camel milk after CCl4 injections).
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FIG (3) Blood hemoglubin levels in different groups of rabbits intoxicated with CCl4 and treated with camel milk. Group a (normal control fed on tap water only), Group b (disease control received CCl4 and fed on tap water), Group c (rats fed on camel milk only) Group d (post-treated with camel milk after CCl4 injections).

Table 1:total red and white blood cells counts in different groups

	WBCs counts
	RBCs counts
	
	Groups of rabbits



	4.4 * 10^3 ±0.02
	15.5 * 10^6±0.01
	
	Group a

	2.3 * 10^3 ± 0.01 
	5.14 *10^6 ±0.03
	
	Group b

	5 * 10^3± 0.02
	16 * 10^6±0.01
	
	Group c

	6.1 *10^3 ±0.04
	9 * 10^6±0.02
	
	Group d


Group a (normal control fed on tap water only), Group b (disease control received CCl4 and fed on tap water), Group c (rats fed on camel milk only) Group d (post-treated with camel milk after CCl4 injections).

The histopathological studies also supported the protective roles of camel milk. Grossly there were areas of white necrotic focci in the surfaces of rabbits liver also presence of diffuse pale or yellow patches in the toxic group (b).While in group d there was no or small focci and the pale patches disappeare. The areas of necrosis and ballooning degeneration of hepatocytes were observed in the toxic group with vacuolar fatty change and mild inflammatory cell infiltration (Group b) and few fibroblastic cells proliferation were detected in the portal area. The group of animals post treated with camel milk showed a marked protective effects with decreased necrotic zones and hepatocellular degeneration (Group d) with diffuse kupffer cells proliferation in between the hepatocytes and surrounding the central vein. The photomicrographs of the liver sections of all the groups is shown in Fig.(a-h  ).
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Fig B

[image: image5.wmf] 


[image: image6.png]



[image: image7.png]



[image: image8.png]



[image: image9.png]


[image: image10.png]


[image: image11.jpg]


Fig C

[image: image12.jpg]


                   Fig D

[image: image13.wmf]0

20

40

60

80

100

120

140

160

a

b

c

d

ALP

AST

ALT



                Fig E




                 Fig F





                  Fig G

               Fig H


Photomicrographs of the histopathological studies of livers of various groups of rats (H&E, 40×). Grossly normal architecture of rabbits liver A.white necrotic focci and degeneration B. slight degeneration C. normal architecture of liver D. necrosis, fatty changes and hepatocellular degeneration of CCl4intoxicated groups E. Sever necrosis surrounding portal area F. marked reduction in fatty changes, inflammatory cell infiltration and necrosis G. architecture of camel milk only fed rats.
Discussion

The liver is the major organ responsible for the metabolism of drugs and toxic chemicals and therefore is the primary target organ for nearly all toxic chemicals (17). Liver injury induced by CCl4 is the best characterized system of the xenobiotic-induced hepatotoxicity and is a commonly used model for the screening the anti-hepatotoxic and hepatoprotective activity of agents ( 18).  A number of drugs, chemicals and viruses have been reported to cause severe liver necrosis, which sometimes becomes difficult to be managed by medical therapies. So it is important to search for compounds that can be used for better management of the hepatic failure due to severe necrosis.Literature overview shows that most of the studies on camel milk show that it is a high quality drink and since ancient times people have used this product for curing a number of diseases (19).The protective effects of camel milk could be attributed to its antioxidant activity and it may possibly have chelating effects on toxicants (20). High mineral content (sodium, potassium, iron, zinc, copper and magnesium) as well as a high vitamin-C intake may act as antioxidant there by removing free radicals, which may provide an additional benefit to the animals. The vitamin C levels are three times that of cow milk and one-and-a-half times that of human milk(7). These vitamins are antioxidants that have been found in camel milk are useful in preventing tissue injury caused by toxic agents.Mg protects cells against oxyradical damage and assists in absorption and metabolism of vitamin B, C and E (21). Additionally, camel milk is rich in zinc (Zn), which is a trace element essential for living organisms. More than 300 enzymes require Zn for their activity. It also plays an important role in DNA replication, transportation and protein synthesis, influencing cell division and differentiation .It has been noted that Zn has a relationship with many enzymes in the body and can prevent cell damage through activation of the antioxidant system (22).Moreover camels milk have many medical therapies ,(23) concluded that a significant hypoglycemic effect of camel milk. Till now it is being thought that amount of insulin present in milk is playing this role. Its therapeutic efficacy may be due to lack of coagulum formation in the acidic media. From the data presented here a scientific justification is apparent for drinking camel milk by certain diabetic patients.In the present study, we used the rabbits model of CCl4-induced liver injury to investigate the hepatoprotective effects of camel milk. Since, many cases of acute toxic liver damages are triggered by free radical formation and further driven by local inflammatory response, potent antioxidant and inflammatory properties of camel milk seems to be protective during these conditions. Our histopathological study was in agreement with (24 and 32) .The results of our study show that CCl4 administration causes severe acute liver damage in rabbits demonstrated by remarkable elevation of serum ALT, AST , ALP and bilirubin levels , fig(1,2). The increased serum levels of AST and ALT have been attributed to a damaged structural integrity of the liver. This is because they are intracellular enzymes, released into circulation after hepatocyte damage or necrosis (24 ,25). As a result of increased lipid peroxidation and subsequent degradation of biomembranes, the permeability of the plasma membranes was severely affected, and may lead to leakage of AST and ALT and increasing in their activities in the serum. This picture was observed in the CCl4 treated rabbits compared to controls (fig 1) and seems to be consistent with those obtained by others.(26) The high values of serum activities of both cytosolic enzymes (AST and ALT) may be attributed to the alteration in the structure and function of the hepatocellular membrane as a result of binding of toxic metabolites of CCl4 to the lipid and protein components of the membrane.(27) Similarly, the serum activity of alkaline phosphatase (ALP) that is present in the lining membrane of the hepatocytes was also increased in the CCl4 treated rats compared to control animals, and the results of our study (fig 1) are consistent with other investigators.(26) .Total serum bilirubin (TSB) was increased significantly in CCl4 treated rats (fig 2) due to hepatic cellular damage which leads to disability of liver cells to metabolize and excrete bilirubin.(28). The level of serum bilirubin was increased abnormally during CCl4 toxicity due to the defect in their metabolism and excretion making them retained in hepatic tissue as observed in fig 2 and the results were in agreement with that observed by others(29). These findings were also confirmed by histological observations (Fig. B,E,F). The changes mostly include hepatocellular necrosis or apoptosis, fatty accumulation, inflammatory cells infiltration and other histological manifestations which were also consistent with the findings of other authors (30 ,31).post-treatment with camel milk could ameliorate CCl4-induced hepatotoxicity in rabbits, as demonstrated by the lower serum aminotransferase activities and bilirubin. This effect is in agreement with the commonly accepted view that serum levels of transaminases return to normal with the healing of hepatic parenchyma and regeneration of hepatocytes (30,32). It has been reported that treatment with ccl4 induced oxidative damage in erythrocytes of rats, causing destruction of cell membranes and increased lipid peroxidation, as well as alteration of the oxidative enzyme system, energy metabolism and the appearance of anemia (33).It is essential to evaluate the level of anaemia bythe following measurements: RBC's count and hemoglobin concentration. In this study, rabbits administered ccl4 intraperitonially showed decreased values of erythrocyte counts and hemoglobin. Depletion in the count of R.B.C. along with the Hb. level  was detected in rabbits treated with CCl4 this is similarly consistent with previous reported of anemia in CCl4 exposed experimental animals (34,35).According to (36), depletion in erythrocytes count and Hb. level leads to iron deficiency anemia which is characterized by a microcytic hypochromic blood picture,  also hyperactivity of  bone marrow, which leads to production of red blood cells with impaired integrity that are easily destroyed in the circulation this could be another reason for decreasing hematological values (37).The depression in R.B.C. count and Hb. level  recorded in the present work could be attributed to disturbed hematopoiesis, destruction of erythrocytes, and reduction in the rate of their formation and / or their enhanced removal from circulation due to CCl4  toxicity.  Also  treatment with CCl4  induced marked leucopenia, this result supports the finding of (38) who stated that exposure to CCl4 induced non significant decrease in leukocytes count in peripheral blood of mice compared with normal rats . In this present the decreasing in leukocytes count may occurs due to lysis of white blood cells.Camel's milk oral administration after the administration of CCL4 in resulted in a reverse action of ccl4, it maintain all the above altered hematological parameters within their normal levels.Camel's milk protect the rabbits from anemia induced by ccl4 in rabbits treated with 5 ml camel's milk with ccl4 intraperitonially, a significant increase in the RBC's count, hemoglobin serum levels were shown when compared to rabbits administered ccl4 only  when compared to rabbits received ccl4 only.According to our result, it could be concluded a protective effect of Camel's milk against ccl4 induced toxicity in the red blood cells of rabbits. Camel's milk reduced the risk of anemia and oxidative stress in the erythrocytes of rabbits. Such effect could be due to a possible chelating effect of ccl4 but further studies are required.Camel's milk Contain high levels of Vitamins including Vitamin C and E which considered potent antioxidants that help in preventing tissue damage caused by production of free radicals. These vitamin may play a major role in the protective effect of Camel's milk against ccl4 induced oxidative stress(39). Also Knoss(39) have reported that camel's milk is very rich in trace elements such as Magnesium (Mg) and zinc (Zn). Mg was found to protect cells form the toxic effect of heavy metals such as aluminum and cadmium. It was reported that there is an increase production of reactive oxygen species in patients with magnesium deficiency(40). Also, Mg play a major role in the absorption and metabolism of Vitamin C and E(41). Thus helping our bodies in cell protection against free radicals.Finally, we made a similar study to investigate the role of camel's milk in preventing the toxic effect produced by I\P administration of CCL4 and we found similar finding to our current study[24].

CONCLUSION

Our results showed that oral administration of CCL4 into RABBITS caused a marked alternation in hematological, biochemical and parameters such as decreased in liver activity enzymes , total erythrocytes count, decrease hemoglobin and WBCs counts and histological changes in the rabbits . Whereas the oral administration of Camel's milk after the administration of ccl4 protected the vital activities from ccl4 induced oxidative damage and maintained the mentioned hematological and biochemical parameters within their normal levels.
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دراسة بايوكيميائية ودموية ونسيجية للتأثير الوقائي للكبد بحليب الجمال ضد التسمم الناتج من التجريع برابع كلوريد  الكربون في الأرانب

ايناس عبد الهادي كاظم                نيران فليح حسن
كلية الطب البيطري \جامعة القادسية
الخلاصة
يعد حليب الابل من المنتجات الاوسع انتشارا في بعض البلدان كمكمل غذائي إضافة الى تأثيراته العلاجية لعديد من الامراض.حديثا تم استخدام حليب الابل  في العديد من الدراسات المتعلقة بحماية الكبد او بديل للانسولين اضافة الى تاثيره المضاد للبكتريا وهذا ما يميزه عن باقي منتجات الحليب.استهدفت الدراسة الحالية التأثير الوقائي لحليب الابل ضد تسمم الكبد المحدث برابع كلوريد الكاربون والذي سبب تغيير في الفحوصات البيوكيميائية واضطرابات في حيوية الدم اضافة الى التغيير النسيجي الحاصل في الكبد. استخدمت الارانب البيضاء وقسمت الى اربع مجاميع: مجموعة السيطرة السالبة( الطبيعية) ومجموعة اعطيت حليب الابل فقط طول فترة التجربةومجموعتين عوملت برابع كلوريد الكاربون مع او بدون اعطاء الحليب. قيمت النتائج باستخدام فحوصات انزيمات الكبد ALT,AST,ALP  والبيليروبين في المصل اضافة الى حساب عدد كريات الدم الحمر والبيض وفحص هيموكلوبين الدم.وتم اجراء الفحص النسيجي لجميع الارانب في المجموعات.بيتن النتائج ان التجريع داخل البريتون برابع كلوريد الكاربون بجرعة 1 مل \كغم من وزن الجسم يؤدي الى زيادة معنوية هائلة في انزيمات الكبد اضافة الى زيادة معنوية في بيليروبين الدم ،كما انه سبب انخفاض واضح في عدد كريات الدم الحمر والبيض وقلة الهيموكلوبين.اضافة الى التغييرات النسيجية(تنخلر وتنكس واضح في الخلايا الكبدية).اوضحت دراستنا ان استخدام حليب الابل ادى الى التقليل او انعدام التغيير في انزيمات الكبد والبيليروبين اضافة الى تصحيح الصورة الدموية.كما لوحظ شفاء وتقليل حدوث التنخر في المقاطع النسيجية مع ارتشاح خلايا كوفرفي نسيج الكبد .من كل ما تقدم نستنتج ان لحليب الابل دور معنوي في حماية الكبد من التسمم الحاد برابع كلوريد الكاربون وانه من المشروبات الغذائية المفيدة لامتصاص هذه المادة السامة من نسيج الكبد مع انه الموضوع بحاجة الى المزيد من العطاء.
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