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Abstract 

 

The present study was intended to determine the histological changes induced by Cytarabine drug on the structure of 

rabbit's livers and the protective effects of vitamin E on these histological changes. The treated group with daily intraperitoneal 

dose of (50 mg/kg body weight) of Cytarabine alone, showed a massive histological change represented by infiltration of 

mononuclear inflammatory cells, epithelioid cell and Kupffer's cells in hepatic tissue. Fibrosis in portal area, congestion of 

blood vessels as well as hyperplasia of bile canaliculi and coagulative necrosis of hepatocytes were also noticed in other 

sections. While the group that received protective (800 IU of vitamin E) prior to each Cytarabine injection, showed a 

considerable histological improvement than the group received Cytarabine alone, as the histological sections of this group 

showed a nearly normal histological architecture of the liver that represented by normal arrangement of hepatic cords, no 

fibrosis no congested blood vessels were seen. though distension of hepatic sinusoids and coagulative necrosis of some 

hepatocytes were still observed. The present study suggested that vitamin E is an effective chemo-protective agent against 

hepatotoxicity when used as a protective agent prior to Cytarabine drug taken. 

 

Keywords: Cytarabine, Rabbits livers, Vitamin E 

Available online at http://www.vetmedmosul.com  

 

 الأرانبفي  التغييرات النسيجية التي يحدثها عقار السيتارابين على أنسجة الكبد

 )مع وبدون إعطاء فيتامين هـ( 
 

 اياد السراج     و  سيف الجماس

 جامعة الموصل، الموصل، العراق  ،كلية طب الاسنان ،فرع العلوم الاساسية

 

 الخلاصة

 

معرفة   إلى بالإضافةبسبب استخدام عقار السيتارابين  الأرانب كبدأنسجة حاصلة في أثيرات النسيجية الهذه الدراسة لبيان التهدفت 

 كبدهذه الدراسة حصول تغييرات نسيجية في  أوضحت إذالأضرار النسيجية الحاصلة بسبب هذا العقار.  ضد ـالدفاعية لفيتامين ه التأثيرات

حين  يف ،وخلايا كوفر فضلاً عن الخلايا الظهرانية لوريد المركزي لنسيج الكبدحول ا النواة التهابية أحاديةخلايا  بارتشاح تمثلت الأرانب

 وحصول نخر الصفراوية الأقنيةواحتقان الوعاء الدموي مع فرط تنسج  هذا النسيج وجود تليف في الباحة البابية من أخرىمقاطع أظهرت 

عقار السيتارابين، لا مسبق ـإما بالنسبة للمجموعة المعاملة مع فيتامين ه فضلاً عن توسع في الجيبانيات الكبدية. تجلطي في الخلايا الكبدية

الشكل   إلىهذا النسيج حد كبير وعودة  إلى فقد أدى استخدام هذا الفيتامين إلى التقليل من حدة التغييرات النسيجية التي يسببها هذا العقار

 احتقان  أو الصفراوية الأقنيةحول عدم حصول تليف إلى  بالإضافةالمركزي بالترتيب السوي للحبال الكبدية حول الوريد الطبيعي المتمثل 

مع عقار  ـإن الاستخدام المسبق لفيتامين ه الحالية مما سبق فقد أظهرت الدراسة الدموية كما وجدت في المجموعة السابقة. الأوعيةفي 

حد   إلى ، وان هذه السمية تكون قابلة للتقليلهذا العقارالحاصل بسبب  بدييعتبر ذو أهمية علاجية في التقليل من حدة التسمم الك السيتارابين

 .ـمثل فيتامين ه الأكسدةباستخدام مضادات  كبير
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Introduction 

Chemotherapy is a successful and routine treatment for 

many types of malignances (1). Cancer treatment was 

subjected to an important progress in last few years, when 

the oncology approaches had improved significantly for 

numerous patients. These patients whom suffered 

previously from chemotherapeutic drugs failures are now 

getting an important result with the reduced progression of 

cancer as well as increasing the rate of survival (2). 

Regardless of this significant progression in chemotherapy 

drugs for many malignant diseases, the hepatotoxicity stays 

one of the chief side effects and sometimes become a life-

threatening problem (3). 

Cytarabine, known as Ara-C, is a chemotherapy drug 

(antimetabolite) used mainly in treatment of cancers of 

white blood cells just like Non-Hodgkin lymphoma and 

acute Myeloid Leukemia. It causes cancer cells death by 

inhibition of DNA polymerase via competition with 

deoxycytidine triphosphate, leading to inhibition of DNA 

synthesis (4). Cytarabine is called cytosine arabinose 

because it joins an arabinose sugar with cytosine base (4). 

Cytosine is normally combining with a (deoxyribose sugar) 

to form deoxycytidine, which is a DNA component. 

Cytosine arabinoside is nearly similar to the cytosine 

deoxyribose (deoxycytidine) of the human to be 

incorporated inside human DNA but sufficiently different 

to terminate malignant cells, finally cancer cells would be 

killed by this mechanism (5). Acute liver injury 

(hepatotoxicity) is one of the most popular forms of hepatic 

diseases that could occur as consequences of cytotoxic 

treatment (6). The objective of this study is to explain the 

histological changes induced by Cytarabine on the structure 

of rabbits livers and the protective effects of vitamin E on 

these histological changes. 

 

Materials and methods 

 

Laboratory animals 

The study is carried out on rabbits weighing 1.5-2.0 kg, 

obtained from Pharmaceutical Control Department 

(Ministry of Health & Environment), aged three months. 

The rabbits were permitted to adapt to laboratory 

circumstance 6 days before starting the experiment and 

caged in a temperature controlled chamber (23± 4°C) with a 

12 hours of light/dark cycle. They were permitted to drink 

tap water freely and daily fed by food pellet consisting of 

22% protein and under good laboratory circumstances. 

 

Experimental design 

The rabbits were separated into 3 experimental groups 

(n=6), Group A: was given 1 ml of intraperitoneal injection 

of normal saline once a day for 1 week and served as a 

control group. Group B: was given a daily intraperitoneal 

dose of 50 mg/kg body weight Cytarabine only for 1 week. 

Group C: was given a daily oral dose of 800 IU of vitamin 

E 5 hours before it receives the daily intraperitoneal dose of 

(50 mg/kg body weight) Cytarabine for 1 week. The 

Intraperitoneal injections were given in the lower lateral 

part of the abdomen. The rabbits of all 3 groups were 

scarified after seven days under light ether anesthesia. 

 

Tissue preparation for histological study 

The liver of each rabbit was prepared for histological 

study as the samples of each liver were placed in solution of 

10% formalin for a period of 24 hours for fixation, after 

that the tissues were dehydrated using a gradual 

concatenations of alcohol solution (50%-100%) for 5 

minute each. Then the tissue samples were cleared in 2 

separated xylene changes prior to placing them in paraffin 

wax for final sectioning. Later the samples were sectioned 

at 5 μm thickness, then it stained by hematoxylin and eosin 

stain to study the histological changes compared to the 

control group using light microscope (7). 

 

Results 

 

Histological structure of the liver sections of group A 

(control group) appeared to be normal as we can see a 

normal histological architecture of the liver with normal 

central vein (CV) from which chords of hepatocytes are 

radiating (Figure 1). The liver sections of group B 

(Cytarabine treated group) showed infiltration of 

inflammatory cells around central venule of hepatic tissue 

and fibrosis (Figure 2). Other sections showed infiltration 

of mononuclear inflammatory cells in addition to 

epithelioid cell and Kupffer's cells in hepatic tissue (Figure 

3). Fibrosis in portal area, congestion of blood vessels, 

hyperplasia of bile canaliculi and inflammatory cells 

infiltration in portal area were also observed (Figure 4, 5). 

Finally, coagulative necrosis of hepatocytes and distension 

of hepatic sinusoids could also be noticed in other sections 

(Figure 6). The liver sections of group C (Cytarabine 

treated group with vitamin E protection) showed a nearly 

normal histological architecture of liver tissue that 

represented by a normal arrangement of hepatic cords, 

neither fibrosis nor congested blood vessels were seen with 

distension of hepatic sinusoids and coagulative necrosis of 

few hepatocytes were still observed (Figure 7). infiltration 

of macrophages and hyperplasia of Kupffer's cells were 

noticed in other sections (Figure 8). 
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Figure 1: Histological section of liver tissue of group A 

(control group) showing normal histological architecture, 

with central vein (CV) from which chords of hepatocytes 

are radiating. H&E, 100x. 

 

 
 

Figure 2: Histological section of rabbit's liver from group 

B, showed infiltration of inflammatory cell around central 

venule of hepatic tissue (arrow), with fibrosis (arrow head). 

H&E, 100x. 

 

 
 

Figure 3: Histological section of rabbit's liver from group 

B, showed infiltration of mononuclear inflammatory cells 

in hepatic tissue (black arrow), in addition to epithelioid 

cell (arrow head), and Kupffer's cells (triangular arrow). 

H&E, 400x. 

 
 

Figure 4: Histological section of rabbit's liver from group 

B, showed fibrosis in portal area (black arrow), congestion 

of blood vessels (red arrow), hyperplasia of bile canaliculi 

(arrow head), with infiltration of inflammatory cells in 

portal area (blue arrow). H&E, 100x. 

 

 
 

Figure 5: Histological section of rabbit's liver from group 

B, showed fibrosis in portal area (black arrow), congestion 

of blood vessels (red arrow), hyperplasia in bile canaliculi 

(arrow head), infiltration of mononuclear inflammatory 

cells in portal area (triangular arrow). H&E, 400x. 

 

 
 

Figure 6: Histological section of rabbit's liver from group 

B, showed coagulative necrosis of hepatocytes (arrow), 

distension of hepatic sinusoids (arrow head). H&E, 400x. 
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Figure 7: Histological section of rabbit's liver from group 

C, showed normal arrangement of hepatic cords (black 

arrows), distension of hepatic sinusoids (arrow head), with 

few hepatic cells showed coagulative necrosis (triangular 

arrow). H&E, 400x. 

 

 
 

Figure 8: Histological section of rabbit's liver from group 

C, showed infiltration of macrophages (arrow), with 

hyperplasia of Kupffer's cells (arrow head). H&E, 400x. 

 

Discussion 

 

Most of the cytotoxic drugs that are used to treat 

malignant diseases can cause different hepatic problems, 

because this organ (liver) plays an important role in the 

metabolism of these medications in addition to that; the 

liver has a rich blood supply which makes the hepatic 

injury is a common problem related to chemotherapeutic 

drugs administration (8).  

This work regarded as first experimental study focuses 

on the histological changes in liver tissues induced by 

Cytarabine and the protective rule of vitamin E against 

Cytarabine induced hepatic injury, as most of the previous 

researches carried out on human patients, found a strong 

relation between high doses of Cytarabine and 

hepatotoxicity (9), but these studies were focusing on 

clinical manifestations and parameters like “liver function 

tests” not histological changes, as well as no antioxidant 

like vitamin E was used in those experiments as a 

protective agent. 

The hepatotoxicity observed in group B is represented 

by many histological changes, like infiltration of 

mononuclear inflammatory cells, epithelioid cell and 

Kupffer's cells in hepatic tissue. Fibrosis in portal area, 

congestion of blood vessels, hyperplasia of bile canaliculi 

as well as coagulative necrosis of hepatocytes and 

distension of hepatic sinusoids were also seen. These 

histological changes were in agreement with the 

experimental studies conducted by other researchers and it 

could mostly be attributed to inflammatory reactions 

(10,11). 

The hepatic cells are well known to accumulate 

significant amounts of Cytarabine, so hepatotoxicity could 

be caused by Cytarabine storage in hepatocytes (10). This 

tissue can be damaged by Cytarabine via different 

mechanisms like reactive oxygen species formation and 

generation of oxidative stress, as most of the cytotoxic 

drugs cause induction of reactive oxygen species (12,13). 

These reactive oxygen species (ROS) cause an 

inflammatory reaction within hepatic tissue that finally 

leads to infiltration of mononuclear inflammatory cells 

(14). Kupffer’s cells reappear as a crucial mediator of 

hepatic damage and repair, these cells display a massive 

flexibility depending on the immune and metabolic status, 

then they show different types of polarized phenotypes each 

participate in the management of wound healing and 

inflammation (15). 

Chronic liver injury is well recognized by hepatic 

fibrosis. In normal conditions, stellate cells of the livers Tay 

dormant but they become activated in reaction to injuries, 

these activated stellate cells are recognized as fibrogenic 

agents that finally cause collagen fibers deposition (16). 

Endothelial cells injury lining hepatic sinusoids that 

occur in reaction to reactive oxygen species and oxidative 

stress generation consequent to Cytarabine administration 

leads to loss of sinusoidal wall integrity followed by 

blockage of hepatic sinusoid by embolized endothelial cells 

lining these sinusoids. Sinusoidal endothelial cells 

embolization would block venous outflow and impair 

sinusoidal microcirculation resulting in hepatocytes 

necrosis, sinusoidal dilatation and hepatic blood vessels 

congestion (9, 17). 

Concerning group C which was treated with vitamin E 

as antioxidant before each Cytarabine administration, the 

histological changes noted in this group showed a 

significant improvement of the liver tissues in comparison 

with that of Group B, as it showed nearly normal 

histological architecture of liver that represented by normal 

arrangement of hepatic cords, no fibrosis in portal area, no 

congestion of blood vessels with presence of few necrotic 

https://www.sciencedirect.com/topics/medicine-and-dentistry/reactive-oxygen-species
https://www.sciencedirect.com/topics/medicine-and-dentistry/oxidative-stress
https://www.sciencedirect.com/topics/medicine-and-dentistry/reactive-oxygen-species
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5752159/#b5-ijmm-41-02-0935
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hepatic cells relatively. These findings are previously 

described and supported by other researchers whom stated 

that use of antioxidant agents, would be capable of 

normalizing the histological changes induced by Cytarabine 

and reduce Cytarabine provoked hepatotoxicity when 

compared with antioxidant non-treated group (18, 19, 20). 

The mechanism by which vitamin E reduces the 

Cytarabine caused hepatotoxicity is returned to the fact that, 

vitamin E reduces the oxidative damage of Cytarabine by 

activating antioxidant defense mechanism and reducing 

lipid peroxidation (21) or by awarding electrons to the 

active free radicals to extinguish their effectiveness thus 

reducing the oxidative stress either by its antioxidant 

scavenging activity or by returning the efficacy of 

antioxidant enzymes to their ordinary levels (22, 23). 

In conclusion, the present study reveals that vitamin E 

showed antioxidant, free radical scavenging and 

hepatoprotective activity versus Cytarabine caused 

hepatotoxicity without affecting the tumor control efficacy 

of Cytarabine (24). However, Further studies are needed to 

assess the level of protection provided by vitamin E at 

various dosages and at various times before each 

Cytarabine administration. 
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