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 Abstract 

Background: Experimental models have widely employed the use of Carbon 
tetrachloride (CCl4) as a hepatotoxic agent in experimental models for the 
investigation of liver injury and evaluate its potential  therapeutic 
interventions for its treatment. Nanoparticles, particularly zinc oxide (ZnO) 
nanoparticles, have received increasing attention for their biomedical 
applications.  
Objectives: This study employed the use of biologically synthesized ZnO 
nanoparticles and evaluated them for their hepatoprotective effects on liver 
injury induced by CCl₄.  
Method: Experimental group was subjected to CCl₄ treatment alone or in 
combination with the synthesized ZnO for 14 days.  
Main outcome measure: This treatment was followed by biochemical 
analysis, gross anatomical examination, and histopathological evaluation of 
liver tissue.  
Results: Rats treated with CCl₄ alone showed marked liver injury, reduced 
body weight, and altered feeding behavior. In contrast, rats subjected to CCl₄ 
in combination with nanoparticles showed improved biochemical parameters, 
body weight was sustained, and reduced signs of histological damage were 
recorded.  
Conclusion: These findings demonstrate that ZnO nanoparticles exhibit 
protective effects against chemically induced liver injury. Further studies with 
larger sample sizes and mechanistic investigations are required to confirm their 
therapeutic potential and explore possible applications in nanomedicine. 
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1. INTRODUCTION 
Cancer is a complex group of diseases 
characterized by uncontrolled cell division and 
the potential to form tumors [1]. These 
mutations in DNA can result from various 
factors, leading to both benign and malignant 
tumors, as well as non-tumor-related cancers 
such as lymphomas, leukemia, and myeloma. 
Cancer progresses through four stages: potential 

pre-cancerous cell abnormalities, localized 
cancer cells, cancer spread to nearby tissues and 
lymph nodes, and metastatic cancer affecting 
distant body parts [2]. Metastatic cancer occurs 
when cancerous cells travel from the primary site 
to other areas of the body through the 
bloodstream or lymphatic system [3]. Such 
dissemination is determined by the type of 
cancer and may cause secondary, rather than 
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primary tumors [4]. Cellular functions are 
governed by genes and when these genes are 
mutated, they may cause cancer. The mutations 
may be obtained through external sources such 
as radiation, UV light or tobacco or they may be 
inherited via germ line mutations [5].  
Liver is an important organ within the body, 
actively involved in metabolism, blood filtration, 
bile production and important proteins 
formation [6]. The liver cirrhosis is a serious liver 
disease characterized by the formation of scar 
tissue and the impairment of liver functions due 
to alcohol abuse, virus infection or genetic 
components [7].  
Recent years have marked the emergence of 
nanotechnology as a promising field for 
biomedical research. They have served as vital 
tools for diagnosis, drug delivery and therapeutic 
intervention. Nanoparticles are characterized by 
unique physiochemical properties such as high 
surface area, tunable surface chemistry, and 
enhanced bioavailability. These traits allow 
nanoparticle to have better adaptation and 
interaction with biological environment. Hence, 
nanoparticles based strategies open frontiers in 
targeted therapies and reduced systemic toxicity 
[8]. 
Among various nanomaterials, biologically 
produced Zinc oxide nanoparticles have been 
specifically identified for their biocompatibility, 
antimicrobial activity, antioxidant potential, and 
emerging therapeutic applications. ZnO 
nanoparticles have demonstrated antioxidant, 
anti-inflammatory, and cytoprotective properties 
making them potential candidates for evaluation 
as an anti-cancer and anti-bacterial agents [9]. In 
cancer treatment they possess specific cancer cell 
cytotoxic activity while minimizing harm to 
healthy cells [10]. However, concerns remain 
regarding their potential toxicity, as they may 
disrupt cell cycle, generate stress, cause DNA 
damage and induce apoptosis. This emphasizes 
the need for systematic in vivo evaluation of 
their safety and biological effects [11].  
The present study aimed to investigate the 
hepatoprotective effects of biologically 
synthesized ZnO nanoparticles against CCl₄-
induced liver damage in Rattus norvegicus. By 
combining biochemical assays, gross anatomical 
examination, and histopathological analysis, this 
work seeks to provide insight into the protective 
potential of these nanoparticles and their 

possible implications in the development of 
nanomedicine-based therapeutic strategies [12]. 
  
2. MATERIALS AND METHODS 
Animal Model  
The study employed common laboratory rats, 
specifically albino purebred Rattus Norvegicus. 
Three rats of similar weight were divided into 
three groups: Normal or healthy rats, rats with 
carbon tetrachloride-induced disease, and rats 
subjected to carbon tetrachloride’s toxic effects 
along with zinc oxide nanoparticles. 
Zinc Oxide Nanoparticles used in the study were 
biologically synthesized and generously provided 
by Institute of Molecular Biology and 
Biotechnology, The University of Lahore. 
The carbon tetrachloride used was 99.5% 
anhydrous sourced from Sigma Aldrich in 
Steinheim am Albuch, Germany with catalogue 
number 32215 [13]. For administration, equal 
volumes of carbon tetrachloride and olive oil 
were mixed in a 1:1 ratio and vortexed for 20 
minutes to ensure uniform mixing. One of the 
rats received CCl4 and ZnO nanoparticles for a 
period of fourteen days based on its weight. 
Another rat received CCl4 for the duration 
taking into account its weight. The control 
group did not receive any treatment while 
experimental groups 2 and 3 were given CCl4 in 
a 1;1 ratio along, with nanoparticles. 
Phosphate-Buffered Saline (PBS) Sigma-
Aldrich's PBS was used to maintain a 
continuous pH level, with catalogue number 
P5493 from Bavaria, Germany [14]. Formalin A 
10% neutral buffer solution of formalin was 
utilized to preserve liver samples for 
histopathology after dissection. It was obtained 
from Bavaria, Germany, with catalogue number 
HT501128 [15]. Olive Oil Olive oil, sourced 
from Sigma-Aldrich with catalogue number 
O1514 in St. Quentin Fallavier, France, was 
employed for diluting carbon tetrachloride at a 
1:1 ratio [16]. 
 
2.1 Preparation of Zinc Oxide 
Nanoparticles (ZnO) 
Zinc oxide nanoparticles were biologically 
synthesized in powdered form. There were then 
subjected to in vitro studies that verified their 
successful formation. These nanoparticles were 
accurately weighed and suspended in a 1.5ml 
microcentrifuge tube containing 1ml of PBS 
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solution. Subsequently, they were sonicated for 
approximately two hours and vortexed for 
twenty minutes. For daily dosages, the 
nanoparticles underwent one hour of sonication 
and ten minutes of vertexing [17]. During the 14 
days experiment we maintained a room 
temperature of 36.5⁰C. The subjects were 
provided with a protein and fiber diet, for 
poultry along with an appropriate amount of 
water. We also observed changes in their eating 
habits based on the dosage of CCl4 and zinc 
oxide nanoparticles. Interestingly both the body 
weight and fur color of the rats were affected by 
these substances. In particular rats treated with 
zinc oxide nanoparticles experienced a change in 
fur color. This change was characterized with a 
paler fur in comparision to rats not administered 
with substances. 
 
To determine the dosage, the following 
calculations were made: 
Maintained stock: 5mg/kg/day 
For a 150g rat: 0.75mg/150g/day 
For 14 days: 0.75 x 14 = 11.25mg/14 days 

15mg of ZnO nanoparticle was dissolved in 1ml 
of PBS solution, equaling 15μg in 1μl. 
We required 750μg for one rat, so 15μg was 
multiplied by 50, resulting in 750μg. 
The final concentration administered to a 150g 
rat was 50μl of ZnO nanoparticle 
 
2.2 Preparation of Carbon Tetrachloride 
(CCl4) 
Carbon tetrachloride was prepared in a 50ml 
falcon at a 1:1 concentration with 100% pure 
olive oil. It's important to handle CCl4 with 
care, as it is a toxic substance that can cause skin 
irritation (Table 1) [18]. 
 
For dosing calculations: 
CCl4 for each rat was 375μl/kg, an optimized 
concentration. 
For a 150g rat: 375/1000 x 150 = 56.25μl 
56.25μl of CCl4 was administered to the rat. 
CCl4 group rats had a weight of 164g on day 
zero, so they received 61.5μl on that day. 
Zinc Oxide + CCl4 rats had a weight of 142g on 
day zero, and they received 53.25μl of CCl4. 

 
Table 1: Catalogue number with kit size for order information 
1 2601 99 10 021 R₁ 5 x 20 mL + R₂ 1 x 25 mL 
1 2601 99 10 026 R₁ 5 x 80 mL + R₂ 1 x 100 mL 
1 2601 99 10 023 R₁ 1 x 800 mL + R₂ 1 x 200 mL 
1 2601 99 10 704 R₁ 8 x 50 mL + R₂ 8 x 12.5 mL 
1 2601 99 10 917 R₁ 8 x 60 mL + R₂ 8 x 15 mL 
1 2601 99 90 314 R₁ 10 x 20 mL + R₂ 2 x 30 mL 

 
2.3 Dosage 
One group of rats received CCl4 and ZnO 
nanoparticles for fourteen days, while another 
group received CCl4 only, serving as a 

comparison. A control group of rats received a 
standard diet and water without any injections, 
providing a reference for normal rat conditions 
(Table 2) [19]. 

 
Table 2: Total study of Rats divided into three groups on the basis of treatment  
Sr. No. Animal and group type Treatment given to animal 

1 One rat only and control group. No treatment was given to this animal. 
2 One rat only and diseased group. CCl₄ in 1:1 with olive oil was administered to 

this rat. 
3 One rat only and this is a combination 

group. 
CCl₄ in 1:1 with olive oil and zinc oxide 
nanoparticles were administered to this rat. 

 
2.4 Sacrifice 
After 14 days, all rats were dissected, and their 
liver organs and blood samples were collected. 
Liver specimens were fixed in formalin for 

histopathology, and blood samples were 
subjected to laboratory tests [20]. 
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2.5 Aspartate Transaminase (AST) 
The reagent kit that was used here was ASAT 
(GOT) FS*. It’s an optimized UV test according 
to International Federation of clinical and 
laboratory medicine. 
 
2.6 Alanine Aminotransferases (ALT) 
Kinetic test was performed for this test according 
to International Federation of clinical and 
laboratory medicine. 
 
3. RESULTS 
3.1 Weight of Rats 
The weight of an organism is contingent upon a 
multitude of intrinsic factors, and the subject of 
this investigation centers on the pivotal 
influence of liver cirrhosis induced by the 
administration of carbon tetrachloride (CCl4). 
Over the course of a fortnight, an observable 
alteration in the body weight of the test subjects, 
namely rats, has been meticulously documented. 
This study delves into the complex interplay 
between liver cirrhosis and its subsequent 
impact on the body weight of rats. The pivotal 
factor under scrutiny is the induction of liver 
cirrhosis through the administration of carbon 
tetrachloride (CCl4), a potent hepatotoxin 
widely employed in experimental settings to 
simulate liver damage. The idea of using this 
chemical compound is to induce a condition 
similar to that of the human liver cirrhosis which 

is usually marked by a high degree of fibrosis and 
interference of normal liver functions. 
The test group was rats, which were used as the 
experimental organism due to their 
physiological similarity with human beings with 
respect to liver functionality and the possibility 
to conduct test experiments under laboratory 
conditions. The researchers were very attentive 
to observe the changes in body weight of these 
rats during a particular period of time (14 days). 
The choice of this time window is critical as it 
allows for the examination of short-term effects, 
and it aligns with the timeframe within which 
liver cirrhosis often exhibits significant changes 
in the clinical context. 

 
3.2 Liver Weights of Rats 
Liver weights of rats are also affected by CCl4 
and combination group. The liver collected for 
chemical analysis. Blue line shows control 
group. Red line shows diseased with CCl4, 
Grey line shows group which got combination 
of CCl4 and Zinc nanoparticles [21]. The liver 
weight of rat was administered with CCl4 
decreased significantly as compared to the rat 
that was administered with CCl4 and Zinc 
oxide nanoparticle; furthermore, the rat that 
was present in control also have a higher weight 
than the rat who was induced with CCl4 Figure 
1. [22]. 
 

 

 
Figure 1: The weight of rat dropped substantially as compared to combination or control rat 

 
3.3 Lactate Dehydrogenase Enzyme 
LDH has significant increase in CCl4 
administered rat as compared to the 
combination group, which is an indication of 

liver damage. It is an indication of organ 
damage. 
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3.4 Alanine Transferase Enzyme 
Liver injury induced by the administration of 
carbon tetrachloride (CCl4) is a crucial aspect of 
this study. The graph depicting alanine 
aminotransferase (ALT) levels reveals a 
comparative analysis between the combination 
group, which includes the introduction of CCl4, 
and the CCl4-only group. ALT is an enzyme that 
is mainly located in the liver and its 
concentration is a pointer of liver damage. The 
comparison of the ALT levels of these groups 
will help to gain essential information about the 
degree of liver damage inflicted by CCl4 and 
how the combination of factors, potentially 
therapeutic interventions or other treatment, 
can affect liver health. The information is crucial 
in the perception of the effects of CCl4-induced 
liver damage, as well as the possible approaches 
to reduce the damage or enhance liver repair.   
          
3.5 Aspartate Aminotransferase 
AST or Aspartate Aminotransferase enzyme is a 
biomarker to determine liver condition and 
higher increase in levels is linked to liver 

damage. In the provided graph, a comparison 
between the combination group, involving the 
introduction of CCl4 and zinc nanoparticles, 
and the CCl4-only group is made. While the 
levels of AST appear to be higher in the 
combination group, the difference observed 
does not significantly indicate liver damage due 
to zinc nanoparticles. This suggests that the 
introduction of zinc nanoparticles, in the 
context of this study, does not appear to 
exacerbate liver damage as measured by AST 
levels when compared to the CCl4 group. 
However, further analysis and investigation may 
be required to fully understand the implications 
of zinc nanoparticles on liver health and to assess 
their overall safety in this experimental context.           
 
3.6 Alkaline Phosphatase 
It is known as ALP test. High levels of ALP 
show damage to the liver. Combination group 
indicates high value but it’s normal in blood 
stream. Moreover, there is no sign of cirrhosis 
in liver shown in Figure 2.  

           
 

 
 

Figure 2: In this figure LDH, Alkaline Phosphatase, AST and ALT values with respect to the rats are 
given, Rat were administered with CCl4 has relatively higher values as compared to the control, or 

the rat that was administered with CCl4, Zinc oxide nanoparticles. 
 

3.7 Total Protein   
Total protein test also shows liver damage or 
high protein in blood causes liver cirrhosis. 

This graph shows normal serum protein level 
in blood.   
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3.8 Bilirubin Total 
The provided figure displays normal bilirubin 
values within red blood cells. Elevated bilirubin 
levels, as indicated, can be a sign of liver cirrhosis 
and various other liver-related diseases. 
Bilirubin, a product of red blood cell 
breakdown, is processed by the liver, and its 
levels within the normal range signify a healthy 
liver. However, heightened bilirubin levels signal 
potential liver dysfunction, making this figure a 

valuable diagnostic tool for recognizing liver-
related health issues, including the serious 
condition of liver cirrhosis.  
 
3.9 A/G Ratio 
Albumin and Globulin ratio has been shown. 
High level of A/G ratio indicates damage 
taking place inside the liver. over all there is 
less damage in the liver in chemical analysis 
seen in Figure 3.  

 

 
 

Figure 3: This figure shows the bilirubin total, Total Protein and A/G inside the liver, ratio has been 
shown high level of A/G ratio 

 
It indicates damage taking place inside the 
liver. On the y-axis values of A/G ratio are 
present and on the x-axis rats are present. Rat 
number one is control; rat number two is the 
one which was administered with CCl4 and 
Zinc oxide nanoparticles. Rat number three 
was administered with CCl4, and shows 
relatively higher A/G value as compare to other 
rats. 
 
3.10 Liver Anatomy 
(A): Liver of rat administered with zinc oxide 
nanoparticle and carbon tetrachloride. The 
color of liver was of slightly dark color. There 
was no other anomaly present on the liver [23]. 
Piece of liver was taken and it was dipped inside 
the formalin for the histopathology analysis 

[24]. All other vital organs were also free from 
any type of anomaly.  
(B): Liver of rat administered with carbon 
tetrachloride. The color of this liver had a pink 
due to it. There were white spots present on 
some parts of this liver. It is an indication of 
damage to the liver; there was not any further 
anomaly found on this liver [25]. A dark color 
spot can also be seen on one of the lobes which 
was quite odious. 
(C): This is the liver of a rat that was present in 
control. There was no anomaly found on this 
liver. The liver of this rat was in normal color 
with no signs of damage at any place. Rests of 
organs were clear from any type of anomaly is 
shown in Figure 4. 
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Figure 4: Normal and diseased liver of rat compared with combination group 

 
3.11  Liver Histopathology 
(A): This is a high-power magnification. It is a 
histopathology slide of liver cells control and 
carbon tetra chloride induced liver of rats. Due 
to the carbon tetra chloride there is change in 
structure.  
(B): There is no architectural difference visible 
here. Cells are in normal shape and size. There 
is no collective mass, or anomaly is present 
here. These cells look normal in this slide, and 

macrophages are also present in normal 
quantity shown in Figure 5 with catalogue 
shown in (Table 3). The effect of carbon 
tetrachloride with biologically synthesized Zinc 
oxide nanoparticle on Rattus Norvegicus was a 
main theme of whole research. The results 
obtained in the end are pretty much 
conclusive, and can be used for the greater 
good. 

 

 
Figure 5: This figure shows ultra-structural hepatic changes in CCl4 treated and combination in rat 

liver. The following histopathological slides were observed at Observed at 100X power. 
 
3.12 Total Bilirubin 
The test here was performed by using 2, 4 dichloroaniline (DCA). 
 
Table 3: It shows catalogue number with reagents for order information. 

Cat. No. 41131 41132 41133 
Reagents 9 x 50 mL 90 x 50 mL 40 x 50 mL 

 
3.13 Alkaline Phosphatase 
The test that was conducted here was 
photometric test optimized standard method 

according to the German Society of Clinical 
Chemistry (DGKC) seen in (Table 4 and Table 
5). 

 
Table 4: It shows catalogue number and reagents quantity for order information. 

1 0401 99 10 021 R₁ 5 x 20 mL + R₂ 1 x 25 mL 
1 0401 99 10 026 R₁ 5 x 80 mL + R₂ 1 x 100 mL 



  The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 4, Issue 5, 2026  

https://medicalsciencereview.com             | Dar et al., 2026 | Page 606 

1 0401 99 10 023 R₁ 1 x 800 mL + R₂ 1 x 200 mL 
1 0401 99 10 704 R₁ 8 x 50 mL + R₂ 8 x 12.5 mL 
1 0401 99 10 930 R₁ 4 x 20 mL + R₂ 2 x 10 mL 
1 0401 99 90 314 R₁ 10 x 20 mL + R₂ 2 x 30 mL 

 
Table 5: It shows catalogue number and reagent amount for order information 

1 0811 99 10 021 R₁ 5 x 20 mL + R₂ 1 x 25 mL 
1 0811 99 10 026 R₁ 5 x 80 mL + R₂ 1 x 100 mL 
1 0811 99 10 023 R₁ 1 x 800 mL + R₂ 1 x 200 mL 
1 0811 99 10 704 R₁ 8 x 50 mL + R₂ 8 x 12.5 mL 
1 0811 99 10 917 R₁ 8 x 60 mL + R₂ 8 x 15 mL 
1 0811 99 10 930 R₁ 4 x 20 mL + R₂ 2 x 10 mL 
1 0811 99 90 314 R₁ 10 x 20 mL + R₂ 2 x 30 mL 

 
4. DISCUSSION 
Liver cirrhosis is an irreversible condition 
characterized by the continuous scarring and 
regeneration of liver tissues [26]. It is often 
caused by factors such as viral infections and 
alcohol consumption and can progress to liver 
cancer, ultimately resulting in death [27]. This 
study explores the effectiveness of zinc 
nanoparticles, particularly zinc oxide 
nanoparticles, in treating liver cirrhosis in rats 
[28]. Zinc oxide nanoparticles have received 
much interest in nanotechnology because of 
their variety of application [29]. Nanotechnology 
especially the application of zinc nanoparticles 
presents a better method of cancer treatment 
compared to alternative methods as it can 
selectively target only the cancer cells causing the 
cancer without attacking normal cells [30]. This 
study aims at analyzing the possible advantages 
of zinc nanoparticles in the treatment of liver 
cirrhosis [31]. It has been established that Zinc 
oxide nanoparticles have low toxicity levels in 
healthy cells, and hence it can be used in a 
number of medical applications [32]. The 
findings in this paper prove non-toxicity of 
normal cells and the efficacy of zinc 
nanoparticles in the treatment of liver cirrhosis 
[33]. These results indicate that zinc 
nanoparticles may become a drug to prevent 
cirrhosis in the future [34]. The liver fibrosis can 
be caused by chronic liver diseases that in most 
cases are brought about by factors such as abuse 
of alcohol and obesity [35]. The condition is 
reversible but if not treated, it can be 
transformed into irreversible liver cirrhosis. Zinc 
has a significant role in different metabolic 
processes in the body and deficiency of zinc may 

cause growth retardedness, neurological 
disturbances, lack of wound healing and 
metabolic disturbances [36]. Muscle cramps are 
commonly regarded as a consequence of liver 
cirrhosis, and zinc supplementation has been 
proven to positively affect the reduction of this 
condition [37]. Also, zinc helps in glucose 
metabolism that is hampered in cirrhotic 
patients and zinc is vital in insulin activity [38]. 
Zinc supplementation is beneficial in restoring 
liver functions and enhancing the metabolism of 
drugs, which makes it a possible remedy against 
liver cirrhosis [39]. 
Silver nanoparticles are advantageous due to 
their distinctive characteristics which make 
them the suitable particles to be used in the 
treatment of some kind of cancer. Through the 
use of silver nanoparticles, an example is when a 
cancer is found in close proximity to vital organs 
and it is not possible to remove it through 
surgery thus the use of silver nanoparticles can 
target the cancer cells only. This is able to 
increase the survival rates of the patient. Also, 
chemical therapy and radiation therapy can be 
enhanced by using silver nanoparticles. With the 
surface modification of silver nanoparticles with 
drugs or radiation used in chemotherapy, a 
precision targeting of cancer cells is achievable, 
which makes them more effective and the side 
effects of conventional methods of cancer 
treatment are minimized. Silver nanoparticles 
can be used in the treatment of cancer, but this 
remains in its preliminary phases, and a lot 
needs to be studied to realize their potential. 
Nevertheless, it is already possible to indicate 
that the silver nanoparticles can be used in the 
treatment of some cancers. As an example, a 
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research study by [36] established that it was 
possible to selectively kill cancer cells using gold 
nanoparticles. These researchers used gold 
nanoparticles which were coated with a protein 
which is known to adhere specifically to cancer 
cells. Their results showed that the nanoparticles 
were very effective in killing cancer cells without 
affecting the healthy ones. Different research 
revealed that it was possible to use silver 
nanoparticles to facilitate the efficacy of 
radiation therapy. The scientists targeted the 
cancer cells with the help of nanoparticles, and 
radiation therapy was applied. They discovered 
that the silver nanoparticles improved the 
performance of the radiation therapy thus 
leading to improved outcomes in the patients. A 
silver nanoparticle is not free of its adversities in 
its cancer treatment. The second major issue is 
to make sure the nanoparticles are specific to the 
cancer cells. It is possible to do this by applying 
a range of different techniques such as coating 
the nanoparticles with proteins or antibodies 
which are known to bind to the cancer cell in a 
specific manner. Moreover, the nanoparticles 
size is also significant. In case the nanoparticles 
are excessively large, they can be unable to 
penetrate the cells. In case they are too small they 
can be eliminated through the body before 
reaching the target cells. Nevertheless, there is 
still a potential in the research of gold 
nanoparticles with regard to cancer treatment. 
The peculiarities of silver nanoparticles. It has 
been proved that zinc deficiency has a 
connection with numerous diseases and it may 
influence the general body performance [40]. 
CCl4, in this study, induced cirrhosis in rats’ 
liver and protective effects of zinc on the 
protecting liver fibrosis were evaluated [41]. The 
findings of the research have recommended that 
zinc acetate 10mg per kilogram of the body 
weight dose is the most effective dose in 
protecting the liver against CCl4-induced 
hepatotoxicity [42]. The toxicity of CCl4 was 
resisted by the zinc nanoparticles, especially the 
zinc oxide nanoparticles [43]. In vivo tests in 
healthy albino mice revealed that zinc oxide 
nanoparticles would provide protection against 
liver damage caused by CCl4 as assessed by liver 
functional tests [44]. The observations confirm 
the assumption that zinc nanoparticles would 
protect the liver against hepatotoxicity [45]. 
CCl4 treated rats (14 days) had visible liver 

damage, which was observed through gel 
electrophoresis or histopathology slides [46]. 
The research also entailed measurement of the 
levels of lactate dehydrogenase, which is a 
measure of tissue damage [47]. LDH levels were 
higher in rats subjected to CCl4 alone, which is 
a sign of liver damage. Conversely, both CCl4 
and ZO nanoparticles treated rats recorded LDH 
levels within the normal range indicating 
protection of the liver [48]. Slides of 
histopathology showed arch changes in the livers 
of the CCl4 treated rats showing masses of cells 
and augmented cell size [49]. These are alarming 
and may portray the emergence of liver tumors. 
The protective effect of zinc oxide nanoparticles 
was also confirmed in a similar study against 
CCl4-induced hepatotoxicity [50]. 
Inflammation and cell accumulation were also 
detected which might be caused by the release of 
zinc ions that in turn induced the release of 
reactive oxygen species (ROS) and activation of 
P53 gene [51]. This gene is also connected to the 
process of causing apoptosis and it can be 
associated with the zinc oxide nanoparticles 
pathways [52]. Zinc oxide and silver 
nanoparticles have been found to selectively 
attack and kill cancer cells without attacking 
normal cells [53]. They are concentration-
dependent and hence effective in targeted 
therapies. This study has found that the zinc and 
silver nanoparticles are selective in terms of 
attacking cancer cells and this property is 
applicable when combined with other 
chemotherapy agents [54]. 
To sum up, this study underscores the possible 
use of zinc oxide and silver nanoparticles in the 
treatment of liver cirrhosis. Their hepatotoxicity 
protection property and selectivity to cancer cells 
give them potential to develop as anti-cirrhosis 
drugs in the future. They are not toxic to other 
organ cells and this contributes even more to 
their safe use in medical application [55]. 
 
5. CONCLUSIONS 
This study had a success with biologically 
synthesized nanoparticles. They can be obtained 
by low budget techniques and it can provide very 
good results. The Zinc oxide nanoparticles and 
silver nanoparticles have a predisposition to 
cause release of reactive oxygen species (ROS), 
and apoptosis within the cell. It makes zinc oxide 
nano particle a suitable candidate for anticancer 
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and antimicrobial activity [56]. It could be 
concluded that there was subsequently less 
damage to the liver with usage of Zinc oxide 
nanoparticles and silver nanoparticles in the 
presence of a toxic substance carbon 
tetrachloride that can easily cause a liver 
cirrhosis [57]. The weight of rats treated with 
Zinc oxide nano particle and silver nanoparticles 
increased over time, and the weight of rat that 
was administered with CCl4 had a perceivable 
difference due to the presence of liver cirrhosis 
inside the liver of this rat. Blood tests, i.e. Liver 
function test, Lactate dehydrogenase enzymes 
showed satisfactory data because there was some 
damage or a disease present inside the liver. 
Histopathological observation of an animal 
treated with Zinc oxide nanoparticles showed 
flawless results as compared to the animal that 
was administered with CCl4 only. Even though 
zinc oxide nanoparticles can help us as 
antimicrobial or anti-cancerous, but they have 
an issue of causing toxicity. Toxicity is by far the 
only issue that these nanoparticles have in 
common [58]. Zinc deposits itself in vital organs 
of our body. It can lead to further problems in 
long-term usage [59]. 
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