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ABSTRACT 
 

The major theme of our research was to evaluate the condition of the regenerative capacity of liver 
with proper consumption of phenytoin medicines with proper precautionary factors. DNA damage 
was measured through the comet assay via hepatocytes and histological examination was 
conducted in order to ensure the liver injuries. 
Current study comprises of four different group of Balb/c albino mice, from them 1st group was 
facilitated with normal saline as per recommended dose of 1ml/kg. In 2

nd
 group of mice, phenotolep 

drug was injected with the dose of 12mg/kg for two continuous weeks. Whereas; in 3rd group same, 
the drug is administered into the mice with same dosing regimen for 02 weeks and then allowed to 
recover for 02 weeks. In the last group of mice, phenotolep was given to the remaining mice with a 
similar regimen and managed for 04 weeks for normal physiological functions and it was concluded 
that induction of phentolep among various groups of mice can induce alteration the nucleus of 
hepatocytes and ultimately variation occurred within DNA. 3rd and 4th groups showed quite differ 
results than the positive group as regression was observed in these groups and restore the normal 
physiology of the liver and the current study indicates that hepatic injuries can be sorted out with 
passage of time.  
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1. INTRODUCTION 
 
Phentolep is type of essential drug that blocks 
the exchange of ions through sodium gate as it 
initiates its mechanism, it vanishes the malicious 
seizures through the nerve impulses without 
spreading in neuronal axon [1,2]. Transport of 
calcium ions are also banned within synapses as 
along with sodium gate, calcium gates are also 
blocked.[3] Phentolep is metabolized through 
hepatic liver enzyme CYP-450 and this enzyme 
is also responsible for the drug efficacy of 
numerous types and it totally relay upon the 
genotype of the patients. [4] Phentolep is mostly 
recommended for the therapeutic effects against 
numerous ailments such as ocular ulcer, irregular 
heartbeat, palatal incision, sciatica and various 
series of local and generalized epilepsy. [5, 6] 
Regular consumption of this drug induces 
feverish impact likewise cerebellar 
degenerations,[7] visual failure, acute toxicity and 
fetal hydration syndrome.[8] There are strong 
literatures available regarding concurrently 
consumption of Phentolep with acetaminophen 
induces toxicity of liver.[9] Liver damage that 
occurs due to accumulation of matrix protein is 
said to be as liver fibrosis[10] and it occurs in 
most of the chronic liver diseases and fibrosis is 
lead to cirrhosis and portal hypertension. 
Sometime, this fibrosis needs liver 
transplantation for proper functioning. [11] For 
the diagnosis of fibrosis, liver biopsy is needed; 
beside this various analytical techniques are also 
used for detection of severity of fibrosis. [12] 
Phentolep is type of anticonvulsant drug that 
induces liver disease in rare cases and once 
hepatotoxicity is induced it can be fatal. This 
hepatotoxicity occurs due to immune allergic 
reaction and it also induces hypersensitivity. 
Phentolep itself not considered as hepatotoxic 
drug but it metabolized into arsenic oxide that 
may be responsible for the degradation of liver. 
After 6 to 8 weeks of regular consumption of 
Phentolep may initiate the symptoms of liver 
fibrosis with cluster of symptoms such as fever, 
jaundice, facial edema and dark urine.[13] These 
type of hepato toxic symptoms appeared due to 
hypersensitivity syndrome that enhances the 
WBCs count.[14] Number of other diseases may 
also initiate such as necrolysis, pneumonitis, 
aplastic anemia, and neutropenia. [15] These 
conditions may be overcome with quick 
prevention of Phentolep drug. If it is not managed 
properly on time ultimately enhances amino-

transferase thrice time than the normal position 
and this is responsible for chronic injury.[16] 
 

2. MATERIALS AND METHODS 
 

2.1 Drugs 
 
Phentolep drug was acquired from well known 
Pharmaceutical Company of Pakistan and 
positive control dose was assumed through the 
therapeutic dose applied for human studies and 
sample drug was dissolved in normal saline and 
drug was re-sampled through one ration ten of 
the lethal dose among the albino mice. 

  
2.2 Animals and experimental design 
 
The research was conducted on the 20 adult and 
healthy male albino mice having 8 weeks of age 
and weigh about28 grams. All albino mice were 
purchased from the animal house of HEJ center 
for excellence, University of Karachi. Before any 
experiment, all animals were placed in standard 
laboratory protocols at standard room 
temperature with 12 hours of rotation of dark and 
light for seven days. Albino mice were placed in 
special type of cages and were facilitated with 
diet and water on daily basis. Prior to 
performance all animals were randomly 
distributed among 04 different groups.  
 

GROUP-I: Considered as Negative control 
group, In which normal saline was injected 
among the animals with the dose of 1ml/kg of 
total body weight.  
 

GROUP-II: It is considered as Positive control 
group, In which Phentolep drug is injected 
12mg/kg per day for 02 weeks. 
 

GROUP-III: In this group, drug is injected as 
2mg/kg/day for 02 weeks and cared for next 02 
weeks. 
 

GROUP-IV: In this group, drug is injected as 
12mg/kg/day for 02 weeks and cared with 
precaution for at least 04 weeks.  
All injections were prepared with the required 
dosing quantity and injected through intra-
peritoneal route of administration. Prior to 12 
hours of administration of drugs, the food supply 
for all animals was stopped and sample was 
collected after 02 weeks from group I and II and 
after 04 weeks from group III and after 06 weeks 
from the last group IV.  
 



2.3 Cometassay 
 
This assay is used to measure the DNA damage 
of hepatocytes of albino mice. Once scarification 
of mice was carried out, the liver was separated 
out and homogenized in aseptic condition. 2
homogenized liver was mixed with 2ml of 
media(mention the name of the media) that was 
used for lysis of hepatocytes then centrifuged for 
half an hour with the speed of 1500rpm. This 
mixture was mixed with melted buffered agarose 
and single drop was smeared on the slide of the 
microscope that was already covered with 
agarose. Entire hepatocytes were digested 
except DNA material within lytic solution and the 
slides were electrophoresed at 0.74 volts for half 
an hour and DNA material was shifted to posit
rod and this slide was stained in ethidium 
bromide in dark light. (Here the researcher 
should use photographs of the critical points of 
the experiment.) 
 

2.4 Histology 
 
Liver components were washed through normal 
saline and put into 10% formalin for entire day 
and dried with ethanol then again washed xylene 
solution and prepared slide was examined under 
the light microscope. [17] 
 

2.5 Statistical Analysis 
 
All the research data was statistically satisfied by 
using the statistical software 20.00 version and 
taking P as significant of less than 0.005.

 
3. RESULTS 
 
3.1 Cometassay 
 
Comet classes were evaluated through the filter 
of 515-560nm of fluorescent microscope as 
mentioned in Fig. 1. Three groups of comet 
assay were evaluated, group I had very minute 
tail, group-II possess slightly greater tail than 
group-I. Whereas; Group-III possessedthe size of 
tail twice than the size of remaining groups of 
animals. Liver cells without any authenticate 
heads were neglected from scarification.

 
3.2 Histological Study 
 
Consequences of negative group represent 
normal hepatic tissues with authe
vascular and nuclear structures as mentioned in 
Fig. 2. In group-III, Phentolep was given to 
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tail twice than the size of remaining groups of 
animals. Liver cells without any authenticate 
heads were neglected from scarification. 

Consequences of negative group represent 
normal hepatic tissues with authenticated 
vascular and nuclear structures as mentioned in 

III, Phentolep was given to 

animals with the dose of 12mg/kg/day for 02 
consecutive weeks that represent focal 
inflammation as mentioned in Fig. 3. Degrade 
alteration in the cytoplasm of liver cells along 
with necrotic area & pyknotic nuclei was 
observed in Fig. 4.  The Group that was allowed 
to recover after the injection of required drugs 
appeared with binuclear liver cells as mentioned 
in Fig. 5. The last group had good recovery of
hepatic cells that appears with normal positions 
and it represent with central vein in diluted form 
as mentioned in Fig. 6. 

 

 
Fig. 1. Image of hepatocytes nuclei of Male 
albino mice treated with Phentolep

02 weeks 
 

4. DISCUSSION 
 

Consequences of positive control group were 
observed that management through Phentolep 
drug induces DNA damage in hepatocytes 
among the male albino mice and they had 
positive results as compared to negative control 
group. Results were compared with the pre
study that Phentolep drug can initiate DNA single 
breakage among the fetal cell of mice. [18] 
Histopathological study showed that among the 
positive group of animals, Phentolep drug might 
induce alteration within the parenchyma and the 
hepatic vascular system.[19] Alteration in the 
DNA damage resemble with previous researches 
that immune-allergic reaction may also be 
induced by the concurrent administration of 
Phentolep drug. [20] Current research was 
associated with metabolism of Phentolep that 
metabolites produced after the metabolism of 
Phentolep were responsible for hepatic 
injury.[21] DNA degradation can be evaluated 
through nuclear pyknosis of liver cells. [22] 
Oxidation pressure also initiates inflammatory 
reaction with parenchyma. Inflammatory 
reactions were characterized with accumulation 
of extracellular oxidative mediators. [23] These 
inflammatory damages caused by oxidative state 
of plasma by layer of hepatic cells. [19,20] 
Positive control group displayed clogging within 
vascular system that included portal vein, blood 
sinusoid and central veins and this blockage 
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were the consequences of oxidation of 
endothelial lining and clogging occur in either 
part of vascular system. [21] Group
allowed bi-nucleated liver cells was considered 
as marker. [22] The results were accompanied 
by the condition when the liver produced 
elimination by 60% for very short period of time. 

Fig. 2. Photomicrograph represented C.S in liver of control group of male albino mice;
represent normal hepatic lobule CV, PV a

Fig. 3. Photomicrograph represented CS in Albino mice treated with Phentolep 12mg/kg/day

Fig. 4. Photomicrograph represented CS in Liver albino Mice treated with Phentolep
body weight for two weeks rep
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[24] Phentolep drug produced oxidative stress 
among the parenchyma of liver cells ultimately 
induces nuclear factor erythroid (Nrf2). [25] 
These factors were responsible for liver 
regeneration to oxidize the stimulation or 
blockage of regeneration of liver.  

 

 
 

Photomicrograph represented C.S in liver of control group of male albino mice;
represent normal hepatic lobule CV, PV and BD along with hepatic artery

 

 
 

Photomicrograph represented CS in Albino mice treated with Phentolep 12mg/kg/day
 

 
 

Photomicrograph represented CS in Liver albino Mice treated with Phentolep
body weight for two weeks representing hydropic degeneration 
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Fig. 5. Photomicrograph represented CS in Liver albino Mice treated with Phentolep 12mg/kg/ 
body weight for two weeks and 

Fig. 6. Photomicrograph represented CS among albino mice with 12mg/kg/ body weight for 02 
weeks and al

5. CONCLUSION 
 

Therapeutic dosing of Phentolep 
produce reversible injuries within the liver cells 
along with DNA content and it also initiate histo
pathological conditions among the albino mice 
and it was concluded that Phentolep can 
administered with restricted precautions among 
patients with severe hepatic disorders. 
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