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ABSTRACT

The liver is an important metabolic organ consisting of four different sized lobes in our bodies. The 
important function of liver includes the elimination of toxic material, detoxication and regulation of the 
blood, blood clotting, and manufacture of vital hormones. It also plays a crucial role in other activities, 
such as pathogen protection, synthesis of bile salts, food supply, and blood collecting. There is currently 
no obvious mechanism that includes direct hepatotoxicity and unfavorable immune response for several 
study reports on hepatic damage mechanisms. Pharmaceutical bioactivation creates reactive chemical 
metabolites that interact with lipids, nucleic acid, and proteins in the cell, producing DNA damage, protein 
malfunction, lipid peroxidation, and oxidative stress. Many illnesses also affect the liver due to its strategic 
position. Hepatotoxins, due to the overdose of drugs, xenobiotics, alcohol, and industrial toxins, can harm 
the liver. However, Natural and synthetic chemicals are used to treat liver diseases as hepatoprotective 
agents. This study was conducted to was conducted to evaluate the hepatoprotective potential of Geranium 
Wallichianum, Elaeagnus Parvifolia and Taraxacum Officinale against carbon tetrachloride (CCl4) induced 
hepatotoxicity in experimental rats. Extract of all three plants was induced (200mg/kg) and combination 
of all three plants was given in (100mg/kg). liver enzymes including alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST), alkaline phosphatase (ALP) and total bilirubin as well as liver 
histopathology were evaluated to see the effect of herbal treatments. Results of this study suggest that all 
three plants have hepatoprotective effect and highest effect was noted in Synergetic therapy.

Keywords: Liver; Hepatotoxins; CCL4; Hepatoprotective Activities; Plants

Abbreviations: AST: Aspartate Aminotransferase; ALT: Alanine Aminotransferase; ALP: Alkaline 
Phosphatase; KC: Kupffer Cells; IFN: interferon; IL: Interleukin; HCC: Hepatocellular Carcinoma; HCV: 
Hepatitis C Virus; HBV: Hepatitis B Virus; IACUC: Institutional Animal Care and Use Committee; SGPT: 
Serum Glutamate Pyruvate Transaminase; SGOT: Serum Glutamic Oxaloacetic Transaminase

ARTICLE INFO

Received:   April 12, 2023
Published:  April 20, 2023 

Citation: Bin Zhao and Xia Jiang. Biosta-
tistical Analysis on Synergetic Therapy 
of the Three Plants. Biomed J Sci & Tech 
Res  49(5)-2023. BJSTR. MS.ID.007869.

Introduction
The liver is one of the important organ that play an important 

role in digestion, glycogen synthesis, plasma protein synthesis and 
the direction of homeostasis in the body (Maheswari, et al. [1,2]). 
Likewise, it plays an important role in performing various functions 
including protection against microorganisms, supplements, salt 
production, and blood collection. Liver disease is a critical problem 
for healthcare professionals all around the world and traditional 
medicine has been used in the treatment of liver disorders and still 
may not be safe (Arhoghro, et al. [3]). The liver is less susceptible 

to damage from drugs and substances due to its function of using 
substances closely related to intestines (Soni, et al. [4]). The intestinal 
tract delivers 75% of whole blood to the liver through venous gates 
that deliver drugs and xenobiotics to the system. Various studies are in 
progress to diagnose liver damage, it is important to have specialized 
tools that can cover hepatotoxicity and adverse effects. Liver disease 
is usually caused by taking drugs to produce metabolites that interact 
with cellular macromolecules i.e. nucleic acids, lipids and proteins 
that stimulate DNA damage, lipid peroxidation, protein breakdown 
and oxidative stress (Lynch, et al. [5]). Not caused by problems 
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with hepatocytes and bile duct cells, the amount of corrosive bile 
increases in the liver, which can lead to further liver damage. There 
is elimination of the active cells which form a perfect environment 
in the cells that go through and cause liver failure (Blazka, et al. [6]). 
Damage and stress on the liver triggers the onset of symptoms that 
activate various cellular functions.

The neonatal immune system consists of neurons (NK), kupffer 
cells (KC), and neurons (TKT) that trigger liver function by supporting 
inflammatory bowel disease and the release of chemokines. It is 
formed by a combination of inflammatory cytokines (interferon (IFN) 
- γ, interleukin (IL- 1β) and tumor degradation factor (TNF) - α) which 
occur during injury and influence persistent tissue damage (Bourdi, et 
al. [7,8]). Hepatitis is one of the most devastating illnesses that suffered 
many families. Complications of hepatitis such as hepatocellular 
carcinoma (HCC) have become the fifth most common cause of death 
worldwide (Cornella, et al. [9-11]). Hepatitis C virus (HCV) and 
hepatitis B virus (HBV) are sources and cause chronic and persistent 
liver disease and hepatocellular carcinoma (Nazeema, et al. [12,13]). 
The best-known goal for the development of HCC is associated with 
the risk of hepatitis B as well as the addition of hepatitis C infection 
(HBV / HCV) (McKillop, et al. [14, 15]). The population (almost 80 
percent) of developing countries is not capable to approach modern 
therapeutic strategies according to (WHO [16]) and they continue to 
rely on traditional herbal drugs. Plant materials are traded in various 
countries worldwide to meet the rising demand for herbal therapeutic 
medicines. Since ancient times, herbal medicines have been used to 
improve human health and to treat various illnesses (Pandey, et al. 
[17]). Plants have numerous active phytochemicals that maintain 
body biological balance without noticeable side effects. The presence 
of various bioactive compounds results in fewer or uncommon side 
effects than natural or synthetic medicines (Hakemi-Vala, et al. [18]).

Plant related medicines were used as key medical mediators in 
developing counties. The majority of medicines used have recently 
been derived either directly or indirectly from different medicinal 
plants sources. The conventional treatment approach of herbal 
medicines has been reported to be commonly used by many people 
(Eze, et al. [19]). Various benefits are achieved with herbal derived 
drug usage such as improved tolerability, rejuvenation function, less 
side effects, natural in structure, maintaining balance, reduced allergy, 
smoother effects, effectiveness and harmony in body physiology 
(Bhat, et al. [20]). Plants are simple treatment options because there 
are present half million therapeutic plants around the world and 
some therapeutic properties of herbal plants have no yet discovered 
and their medicinal/ therapeutic characteristics might have potential 
for various diseases management. Medicinal plants exhibit many 
characteristics when they are used as follows:

1.	 Synergic Medicine – All plant constituents work together 
to supplement or harm other ingredients and to avoid adverse 
factors.

2.	 Official Medication Help- The best-proven plant agents are 
used to treat dangerous diseases such as cancer.

3.	 Preventive Medicine- Plant parts are also characterized by 
the ability to resist such as infections. It helps to reduce the use of 
drug treatments and pharmaceutical side effects (Rasool [21]).

Most of the Asian countries are among the world’s richest 
countries in the field of medicinal plants where the medicinal 
plants sector is still a long-standing practice today. Pakistan has 
been blessed by nature from wonderful resources especially with 
various therapeutic agents (Kensa, et al. [22]). Medicinal plants have 
a prominent position in the traditional medicine’s framework for 
the management of wide range of diseases (Jamil, et al. [23]). The 
synergistic cooperation that occurs between compounds of natural 
order or botanicals is very important. Synergies often explain the 
adequacy of conception, especially when small doses are needed. The 
bioactivity, or compatibility of the compounds in local combinations 
will steadily decrease when included from the mixture. This works 
well with a single plant arrangement like phytomedicine with 
multiple plants (Williamson [24]). Hepatotoxicity can be induced 
in exploratory organisms by treatment with carbon tetrachloride 
(CCl4), an unstable, odorless and unpleasant compound (Tatiya, 
et al. [25]). The hepatotoxic effects of carbon tetrachloride (CCl4) 
are well established. In labs, CCl4 is used to cause acute- toxic liver 
damage in animals (Ashoush, et al. [26-28]). Due to the importance 
of medicinal plants as a source of hepatoprotective drugs and the 
rising number of cases of liver damage, a study was conducted to test 
the hepatoprotective effects of ethanolic extracts of some medicinal 
plants collected from various locations in the Poonch division of Azad 
Kashmir, Pakistan, against CCl4-induced toxicity in mice. Geranium 
wallichianum, Elaeagnus parvifolia, and Traxacum officinale are the 
plants in this study.

Materials and Methods
Basic Collection

Plant samples (Geranium Wallichianum, Elaeagnus Parvifolia, 
and Taraxacum Officinale) were collected from the Poonch district in 
Rawalakot, Azad Kashmir. The Department of Botany, University of 
Poonch Rawalakot, taxonomically recognized and validated the plant 
samples. Then each sample is ground to a powder.

Plant Extract Preparation: The plant material is dried in the 
shade until all water was removed and the plant is well dried for 
grinding. After cleaning, the contents of the plant were ground into 
a fine powder fitted with a stirrer and stored in an airtight container 
with a suitable sealant for future use.

Hot Water Extraction: Mixed 5 g of finely powdered herbs in 
a beaker with 200 ml warm water. The mixture was cooked for 20 
minutes in a roasting oven at 30-40°C, then the extract was filtered 
by filter paper before being used for phytochemical tests. When not in 
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use, stored extract in the refrigerator.

5.1.3.	Solvent Extraction: The Soxhlet extraction system is used for 
crude plants extract. About 20 g of powder was collected individually 
in a thimble and extracted in 250 ml of 70% alcohol solvent. The 
extraction was carried out for another 24 hours, or until the solvent 
in the syphon tube had turned colorless. The resulting mixture 
is placed in a beaker and boiled in an oven preheated to 30-40°C 
until all solvents have evaporated. The dried extract was kept in the 
refrigerator at 4°C.

Animal Model 

Oral Toxicity Test: With minimal variation, the toxicity of all 
plants, Plant 1, 2, 3 (Geranium Wallichianum, Elaeagnus Parvifolia, 
Taraxacum Officinale) is investigated according to the «OECD-425 
Organization for Economic Co-operation and Development» criteria 
(Kiran, et al, [28]). For animals administered orally, limit the test dose 
to 2000 mg/kg. Twenty BALB / C female mice of the same weight 
(30 g) were recruited for this investigation and divided into four 
groups (from G - I to G - IV). Hydroalcoholic extraction doses (2000 
mg/kg) from individually selected plants were administered to the 
G-II-G-IV groups, whereas the G-I was the control group (P1-P3). 
The one-on-one mice (G-II to G-IV) that fasted at night had potable 
water. These three animals (one fasting in each group) gave 2000 
mg / kg of specimens per plant one at a time. Animals are seen for 
24 hours for death. All treated animals were live (G - II-GIV) and 
four other animals in each treatment group (groups II to IV) were 
tested using a plant sample (p. 1 - p. 3) individually so that 5 animals 
tested. It might potentially be one of them (for a total of 15 animals 
in all three groups). For the first 30 minutes following treatment, 
all animals were attentively observed, and then at regular intervals 
for the next 24 hours. Hyperactivity, ataxia, tremors, convulsions, 
rescue, diarrhoea, coma, weariness, and dizziness were all noted as 
behavioural alterations. For fourteen days, all animals were viewed 
on a daily basis (Kiran, et al. [28]).

Hepatoprotective Activity on Animal Model

Preliminary Trial / Evaluation of Hepatotoxin Objective: 
Many chemicals with various concentrations have been reported by 
the researcher (Hurkadale, et al. [29-32]) to induce hepatotoxicity. 
The following chemicals were reevaluated through animal trial to 
select the most appropriate hepatotoxin.

1.	 Carbon tetrachloride at 30% For two weeks, 3 mL/kg body 
weight twice a week.

2.	 A single dosage of 100 percent carbon tetrachloride (0.7 
mL/Kg body weight).

3.	 70% carbon tetrachloride 3 mL/Kg body weight as a single 
dose.

4.	 100% carbon tetrachloride 3 mL/Kg body weight as a single 
dose.

nduction Of Hepatotoxicity by Ccl4: 70% carbon tetrachloride 
3 mL/Kg body weight was given to induced hepatotoxicity as a single 
dose.

Experimental Animals: The Government Collage University 
Faisalabad housed the experimental animals in an animal room. It 
might potentially be one of them (for a total of 15 animals in all three 
groups). For the first 30 minutes following treatment, all animals 
were attentively observed, and then at regular intervals for the next 
24 hours. The experiment began ten days after acclimatisation at 
26 degrees Celsius (2 degrees Fahrenheit), with 12 hour light/dark 
cycles, food, and drink. All procedures were carried out in compliance 
with the Institutional Animal Care and Use Committee (IACUC) 
recommendations of the Government Collage University Faisalabad.

Calculation of Dose: Each solution was dissolved in normal 
saline separately (0.9%). The total dosage was determined using the 
OECD-423 directive, which is outlined below.

Normal Saline: For 30 g rats, the daily saline requirement was 
0.6 ml. 3.6 mL of saline is required for six dosages each minute. The 
overall dosage was 100.8 ml over the course of 28 days. One 30 g rat 
(1) required 0.6 ml per day, while six rats required 6 × 0.6 = 3.6 ml per 
day. Six mice required 3.6 x 28 = 100.8 mL of water throughout the 
course of 28 days.

Plants Extract: For 30 g mice, the recommended dose is 6 mg 
(200 mg / kg) per day. For up to six doses, the recommended dose is 
36 mg and for 28 days the recommended dose for each plant is 1008 
mg. 108 mg of each plant was measured and transported separately 
in 150 ml Falcon tubes. Then, using a syringe, 100.8 mL of saline 
was injected into each Falcon tube. The extract was dissolved using 
a sonicator, and the treatment dosage (200 mg/kg) was given to six 
rats.

Standard Drug: Standard hepatoprotective drug (Silymarin) was 
calculated for 6 animals with the same standard (GIII) containing 100 
mg / kg body weight. The recommended dose is for 3 mg / day, as 
well as for 6, the recommended dose is 18 mg / day and for 28 days 
is 504 mg. A total of 504 mg of the standard drug was weighted and 
transferred to a 150 ml Falcon tube. With a syringe, 100.8ml of saline 
is introduced to the falcon tube, and the medication is dissolved using 
a sonicator equipment.

Experimental Design for Antioxidants and 
Hepatoprotective

Group I (n = 6): normal mice treated with carboxymethyl cellulose 
(1 ml/kg 1 percent w/v p/o); Group II (n = 6): intoxicated mice (CCl4 
1m/kg, I/P); Group III (n = 6): standard drugs (silymarin 100 mg/kg, 

https://dx.doi.org/10.26717/BJSTR.2023.49.007869


Copyright@ : Bin Zhao | Biomed J Sci & Tech Res | BJSTR. MS.ID.007869. 41076

Volume 49- Issue 5 DOI: 10.26717/BJSTR.2023.49.007869

P/O); Group IV (n = 6): P1 extract (200 mg/kg, P/O); Group V (n = 6): 
P2 extract (200 mg / kg, P / O); Group VI(n=6): P3 extract (200mg/
kg, P/O) and Group VII (n=6): Combine extract (100 mg / kg, P / 
O). A 28- day treatment regimen was devised based on the findings 
of prior trials (Pandey, et al. [17]). Standard dose of silymarin with 
daily oral administrated for 4 weeks in respective groups (Borkham- 
Kamphorst, et al. [33]).

Biochemical and Histopathological Studies

Food was stop,12 hours before rat sacrificing. On 29 days, mice 
were sacrificed for biochemical markers and liver histopathology 
studies for each group.

Collection of Blood: Blood was drawn into a glass tube with a 
syringe and allowed to chill for 40-45 minutes after heart puncture. 
Centrifugation (3000 rpm for 15 minutes) was used to separate blood 
serum and 4 for further analysis.

Biochemical analysis: Biochemical markers in the serum of 
mice, such as serum glutamate pyruvate transaminase (SGPT), 
glutamic oxaloacetic transaminase (SGOT), alkaline phosphate (ALP), 
and serum bilirubin, were evaluated using commercially available 
kits on a chemistry analyzer.

Tissue samples: Liver fragments were also separated by 
dissection and washed with water; Buffer formalin (10%) was added 
for 24 hours until histopathological examination.

Histopathology: Liver dehydration was treated with several 
dilutions of ethyl alcohol (70%, 80% and 100%) and cleared with 
xylene. 4–5 μm thick portion of liver was prepared using a microtome 
by dipping the tissue into paraffin-containing bees wax and placing 
it in a preheated oven at 56oC for 24 hours. After tissue preparation, 

sections were mounted on slides and hematoxylin-eosin (H&E) 
staining was done for historical microscopic analysis to detect 
changes in hepatocytes (Saleem, et al. [34]. The camera was used to 
takes picture.

Statistical Analysis

The data was interpreted as means ± standard deviations for all 
variables. The mathematical review would require a one-way ANOVA. 
The meaning of the 0.05 «P value» was calculated.

Results and Discussion
Liver disease is a major cause of mortality globally, and it has a 

negative impact on many families. Current treatments are not only 
costly, but the cost of treatment is also very low, with many side effects. 
This study focused on finding alternative therapies using Natural 
remedies for liver disease having minimum or no negative effects. 
Three medicinal herbs (Geranium Wallichianum, Elaeagnus Parvifolia, 
and Taraxacum Officinale) were chosen and their hepatoprotective 
effects were tested in various groups in this study.

Oral Toxicity Test

At the time of the current study, a dose of 2000 mg / kg per selected 
plant (Taraxacum Officinale; Geranium wallichianum; Elaeagnus 
Parvifolia) given orally to rats showed no adverse effects on plants. 
selected non -toxic and at LD50 more than 2000 mg. / kg from any 
plant. Daily monitoring of crude extract of selected plants at a dose 
(2000 mg / kg) in a dose for 14 days did not cause any toxicity. All of 
the plants used in our study were suitable for further investigation of 
their hepatoprotective effect on hepatotoxicity caused by CCl4. (2000 
mg/kg) for plant extraction’s hepatoprotective effects in rats are also 
seen by (Kiran, et al. [28,35,36]).

Figure 1: Graphical representation of Group 1 (absolute control) biochemical markers given normal saline.
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Figure 2: Graphical representation of Group 2 biochemical markers responded to 30% CCl4 (3 mg/kg for twice in a week for two weeks) treatment

Figure 3: Graphical representation of Group 4 biochemical markers responded to 70 % CCl4 (3 mg/kg for three days) treatment.

Preliminary Evaluation of Toxin: Hepatotoxic fluids were 
collected in CCl4-exposed rats at various dosages, was utilised to 
determine the optimal hepatotoxin. (Figures 1-3) shows the outcomes 
of the SGPT, SGOT, and ALP level in different groups respectively. 
Because of the gradual development of all biochemical biomarkers 
(SGPT, SGOT, and ALP) suggest 70 % CCl4 in this treatment appears to 
be the most hepatotoxic in this therapy.

Conclusion Preliminary Evaluation of Toxin: Based on the 
biochemical analysis of different groups during the first experiment, 
70% CCL4 (3 ml / kg body weight per dose) was the most effective 
chemical for inducing hepatotoxicity. Therefore, it was decided that 
CCl4 as capdoxin would be used for clinical trials prior to this study.
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Animal Trial

Toxin: Initial experiments showed that CCL4 gradually fails 
the liver and has nothing to do with it, so it is used to improve 
hepatotoxicity in pre-treatment tests (animal models). Experiments 
with animals at the Animal house of the Government Collage 
University Faisalabad. To stimulate hepatotoxicity, CCL4 (3 mL / kg 
body weight per dose) is used.

Herbal Medicine: Treatment was started with medicinal plants 
(Geranium Wallichianum, Elaeagnus Parvifolia, Taraxacum Officinale) 
after poisoning in experimental animals to test their hepatoprotective 
potential.

Blood Tests: Blood samples were obtained from these mice by 
jugular vein. A thin needle syringe is used to extract approximately 
3 ml of blood from each mice, which is then kept in a Guangzhou 
Improvement Medical Instruments Co. Ltd. infusion tube. The utilized 
serum is separated from blood samples, and numerous biochemical 
processes are evaluated.

Biochemical Analysis: Liver cytolysis caused by CCl4 was 
detected in the effect of plant extraction as well as regulating the 
levels of serum enzymes SGPT, SGOT, ALP and total bilirubin. All 
of these biochemical markers have been identified (Table 1). The 
measurement of liver enzymes in the blood is a useful quantitative 
indicator of the severity and type of hepatocyte injury.

Table 1: Effect of medicinal plants Extract and standard drug on biochemical serum parameter in mice with CCl4 induced toxicity.

Group ALT (U/l) Mean ± SE AST (U/l) Mean ± SE ALP (U/l) Mean ± SE TB Mean ± SE

Group I Control 8.5±4.17 2.94±1.72 12.11±6.21 0.067±0.03

Group II CCl4 (1 mL/kg) 117.5±54.97 52.88±27.76 54±29.11 0.24±0.13

Group III Silymarin + CCl4 5.16±2.37 5.66±2.49 31.38±17.63 0.078±0.03

Group IV Plant 1 (200 mg/kg) + CCl4 13.66±6.15 3.83±1.73 18.83±8.11 0.072±0.03

Group V Plant 2 (200 mg/kg) + CCl4 5.72±3.20 10.44±5.81 90.55±45.83 0.062±0.03

Group VI Plant 3 (200 mg/kg) + CCl4 5.33±2.65 18.66±8.24 122.22±55.81 0.225±0.12

Group VII Combination of 3 plants 
(100 mg/kg) + CCl4

4.5±1.89 1.166±0.54 5.83±3.33 0.038±0.02

Note: Results are expressed as mean±SD (n = 6). p < 0.05, AST—aspartate aminotransferase; ALT—alanine aminotransferase; TB—total bilirubin; ALP—
alkaline phosphatase; Plant 1 (Geranium Wallichanum), plant 2 (Elaeagnus Parvifolia) and Plant 3 (Taraxacum Officinale).

Figure 4: Graphical representation of SGPT level in different groups.

Serum Glutamic Pyruvic Transaminase (SGPT): SGPT (serum 
glutamic pyruvic transaminase) is an enzyme found in the liver cells. 
When the liver is injured, SGPT is released into the bloodstream. 
As a result, when the liver is damaged, the SGPT levels in the blood 

are high (for example, from viral hepatitis). SGPT levels can also be 
raised by several medicines. Alanine aminotransferase is another 
name for alanine aminotransferase (ALT). Professionals utilise SGPT 
to diagnose liver illness. ALT catalyses the transfer of an amino group 
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from L-alanine to - ketoglutarate, yielding pyruvate and L-glutamate 
as products of this reversible transamination process. Decreased SGPT 
levels were found in all groups treated with different medicinal plants 
compared to the same control group. Similarly, a lower proportion of 
therapeutic agents compared with control agents indicated that the 
input of the selected drug plant began to resume liver function. All 
herbal drugs were treated differently than control agents (silymarin 
treated) but higher SGPT levels in the same control group showed 
better response in combination therapy (Figure 4).

Serum Glutamic Oxaloacetic Transaminase (SGOT): SGOT 
(serum glutamic oxaloacetic transaminase) is an enzyme found in 
the liver cells. When the liver is injured, SGOT is released into the 
bloodstream. As a result, when the liver is damaged, the blood SGOT 
levels rise (for example, from viral hepatitis). SGOT levels can also be 
raised by several medicines. Aspartate aminotransferase is another 
name for SGOT (AST) (Figure 5).

Figure 5: Graphical representation of SGOT level in different groups.

Figure 6: Graphical representation of ALP level in different groups.
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Alkaline Phosphatase (ALP): ALP is an enzyme that may be 
discovered in your blood. It aids in the breakdown of proteins in the 
body and comes in a variety of forms depending on where it comes 
from. ALP is produced mostly in the liver, although it is also produced 
in the bones, intestines, pancreas, and kidneys. The placenta produces 
ALP in pregnant women. Many tissues, including the intestines, 
bones, liver, and placenta, contain alkaline phosphatase (ALP). The 
use of serum ALP in the identification of two significant problems, for 
example, is critical. Increased bone function and hepatobiliary illness. 
ALP levels that are abnormally high in blood usually signal a problem 
with your liver, gallbladder, or bones (Figure 6).

Total Bilirubin Level: The quantity of bilirubin in your blood is 
measured by a bilirubin test. It’s used to figure out what’s causing 
symptoms including jaundice, anaemia, and liver illness. Bilirubin is 

an orange-yellow pigment produced by the breakdown of a portion 
of red blood cells (Figure 7). The bilirubin in blood is taken by your 
liver, which alters its chemical make-up such that the majority of it 
is passed through your stool as bile. If bilirubin levels are greater 
than normal, it means either red blood cells are breaking down at 
an extraordinary pace or your liver isn’t adequately breaking down 
waste and removing bilirubin from blood (Figure 7). Silymarin 
provides protection against this toxin by blocking the site of toxins 
as well as increasing the number of liver cells. Silibinin from the milk 
thistle inhibits the liver when applied against hepatotoxicity that 
causes liver damage (Desplaces, et al. [37,38]). Silymarin protects 
the liver from carbon tetrachloride, paracetamol, valedin, halothane, 
and thioacetamide toxins. It also defends the liver against ionising 
radiation, iron insufficiency, and ischemia injury (Vizcaya, et al. 
[39,40]).

Figure 7: Graphical representation of Bilirubin level in different groups.

Histopathology

Selected animals are slaughtered at the end of the procedure and 
macroscopic and histopathological examinations performed on the 
liver tissue were performed.

Absolute Control

In this group, the tested animals were normal control showing 
normal histopathology. Hepatic parenchyma is normal. Hepatocyte 
nuclei are also common in the form of holes containing prominent 
nucleoli and chromatin material. (Figure 8).

Positive Control: In positive control, the animal is treated with 
toxins to stimulate liver damage. Examination of the history of this 

group showed a high degree of vacuum damage to the cytoplasm 
of hepatocytes. In some places, there is an excessive amount of 
single necrosis cell, as evidenced by hepatocyte nuclei. Perivascular 
tuberculosis, fibrosis and biliary hypertrophy were also present 
(Figure 9).

Group 1: Group 1 experimental animals were given liver-
damaging toxins before being given standard drug (silymarin, 200 
mg / kg / body weight) available in the local market. In liver tissue 
cells, significant swelling at small sinusoidal openings is shown. Bone 
vacuoles are found throughout the cytoplasm. A single necrotic cell is 
also present; No potency effect was shown (Figure 10).
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Figure 8: Photomicrograph of liver of Absolute control group showing normal hepatic parenchyma.

Figure 9: Photomicrograph of liver of positive control showing pyknotic variations and fibrosis showing chronic changes.

Figure 10: Photomicrograph of liver of G 1 (standard drug) showing mild cell inflammation and vacuolar collapse.
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Figure 11: Photomicrograph of liver of G 2 (Plant 1 Extract) showing cell necrosis and mild intensity of blockage in hepatic parenchyma.

Group 2: The animals in the second group were given poisons 
that induced liver damage before being given medicinal plant extract 
(Geranium Wallichanum 200 mg/ kg/ body weight). Low levels of 
steric degeneration and hepatocyte cytoplasm were observed. Cell 
necrosis also occurs in some areas. Partial treatment is shown with a 
mixture of these medicinal plants (Figure 11).

Group 3: Experimental animals included in this group were 
treated with liver-damaging toxins and then treated with plant 
extracts (Elaeagnus Parvifolia 200 mg / kg / body weight). The liver 
parenchyma is normal. Hepatocytes form in the soft tissues of the 
liver and in some places it is a mild disease. Unicellular necrosis is 
also present. Pocket space is normal, there is a small degree of hunger 
pangs in places and it feels like a casino. The anatomical effect is 
observed by histopathology (Figure 12).

Figure 12: Photomicrograph of liver of G 3 (Plant 2 Extract) showing mild degree of vacuolar degeneration in cytoplasm of hepatocytes and cell 
necrosis.

Group 4: In this group, the animal is given toxins that cause liver 
damage before being given a medicinal plant extract that contains 
(Taraxacum Officinale 200 mg / kg /body weight). Liver parenchyma 
shows moderate levels of vacuolar degeneration and hepatocyte 
cytoplasm. A small crowd also came. There is also a small cell entry 
level in the entry area. It showed a side effect in this group (Figure 
13).

Group 5: In this group, the tested animals were treated with 
toxins that cause liver damage and treated with medicinal plants 
combination (Geranium Wallichanum, Elaeagnus Parvifolia and 
Taraxacum Officinale) (100 mg/ kg /weight). Hepatitis in the 
parenchyma is almost normal. Hepatocyte nuclei are also common 
in the form of holes containing prominent nucleoli and chromatin 
material. A full sensory effect is shown (Figure 14).
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Figure 13: Photomicrograph of liver of G 4 (Plant 3 Extract) showing mild degree of vacuolar erosion and cell inflammation.

Figure 14: Photomicrograph of liver of G 5 (Combination 100mg/kg) showing normal hepatic parenchyma indicating good improvement with 
plant extracts.

The results of liver function tests were linked to histopathological 
alterations in this research. Other studies testing the hepatoprotective 
effects of fluid regimens containing Artemisia capillaris, Lonicera 
japonica, and Silybum marianum found similar alterations in liver 
function (Yang, et al. [41]). The control liver itself is in good shape 
and has a flat surface and liver cells without breaking down fat 
fibrosis. The liver is one of the most effective agents, it is yellow and 
hard to the touch, while destroying the hepatocytes and surrounding 
fibrous tissue, promoting the formation of a continuous fibrous 
septum. Different levels of lipid clearance are distributed throughout 
the liver tissue, indicating that CCl4 has successfully caused liver 
damage. With appropriate administration of silymarin, secretion 
was observed but remained unclear compared to CCl4-negative 
controls. In the subsequent AEF-treated group, disruption was 
significantly reduced and normal cell count increased with mild 
fibrosis and incomplete septal defects. Damaged liver histopathology 
shows fatty changes in hepatocytes and fibrosis (Rajib, et al, [42]). 
Histopathology of liver tissue has shown that removal of wormwood 

Artemisia reduces necrosis of hepatocytes and leads to reduced 
adhesion of inflammatory cells (Fiamegos, et al. [43]). In another 
study to determine the liver capacity of Dodonaea viscosa. Liver 
tissue histopathology showed normal central veins, hepatic intestine, 
and paranasal sinuses with normal untreated striations. yellow 
necrotic areas after treatment with CCl4 with a single control (CCl4); 
Safe Control Protection 200 mg / kg silymarin (CCl4 + silymarin); 
Protection against methanol extraction from Dodonaea viscosa (CCl4 
+ MeOH). Methanol derivatives have been shown to be more effective 
than silymarin in terms of protection (Ali, et al. [44]).

(Kanbur, et al. [45]) found that royal jelly (RJ) protects rats 
and histologists from paracetamol- induced liver impairment. No 
significant liver injury was found in the control group. Another 
treatment was found with the inclusion of RJ lymphocytes and liver 
parenchyma. Treatment with CCL4 showed hyperemia, severe bleeding 
and a nevus. Changes in degenerative, necrotic and hepatocytes, a 
slight increase in fibrous tissue and the introduction of lymphocytes 
into the portal area for the accumulation of aggregated erythrocytes 
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in large hemorrhagic areas and in some sinuses, alterations of 
damage in those areas were observed. cardiac parenchyma. This 
change is always one of our controlled approaches. Similar results 
have been described in other studies showing remodeling and 
depletion of hepatocytes with severe necrosis of the central lobe in 
the paracetamol group. The liver section showed normal cellular 
architecture with hepatocytes present in the sinusoidal lumen in a 
control. Although rats treated with alcohol-induced silymarin, Liv52 
and acetaminophen showed minimal damage to the hepatocytes, they 
displayed significant immune function (Hurkadale, et al. [29]).

Discussion
The liver regulates environmental internal chemicals by producing 

exogenous and endogenous metabolites that have been reported to 
be harmful to the liver due to oxidative stress (Wang, et al. [46]). ROS 
produces liver diseases such as cirrhosis and cirrhosis. Liver damage 
due to various hepatotoxins has serious consequences for the body. 
Despite significant developments in the treatment of liver disease 
with combination medication, acute chronic liver disease typically 
does not improve because it causes adverse effects (Rao, et al. [47]). 
Plant extracts have been proven to be effective in the treatment of 
liver disease in several investigations because they contain powerful 
antioxidants in liver protective properties (Tang, et al. [48-50]). 
Medicinal plants play an important role in pharmaceutical research 
and primary health care for 80% of the plant -based population 
in developing countries. Despite breakthroughs in synthetic 
medications, 25% of prescription and non-prescription drugs in 
developed countries are derived from plants (Newman, et al. [51]). 
Only a few numbers of hepatoprotective plants have been researched 
for safety and effectiveness (Rao, et al. [47]). To assist in the search 
for safe hepatoprotective agents, the current study focuses on the 
analysis of the hepatoprotective effects of selected medicinal plants 
collected from various sites at the Poonch Azad Jammu Department 
in Kashmir, Pakistan.

Carbon tetrachloride (CCl4) is used as a hepatotoxic agent to 
induce hepatotoxicity in experimental animals and experiments in 
the pharmaceutical application of products derived from chemical 
derivative products (Aghel, et al. [52,53]). Plant extracts improve 
liver function and reduce serum enzyme disturbances in the 
circulation. Silymarin (Flavonolignan from Silybum marianum) 
is an important antioxidant that contains powerful radicals and 
hepatoprotective agents. It is known for its liver protection and for 
commonly used restorative procedures such as anti-inflammatory, 
immunomodulatory, and liver therapy. Treatment with silymarin 
showed mild inflammation, mild fibrosis, and necrosis at low cost (Kim, 
et al. [54]). It is useful for hepatoprotective and bile duct infections, 
viral hepatitis, acute liver disease, and hepatotoxicity through drugs 
or poisoning. It plays a significant part in the restoration of damaged 
livers, is helpful for both acute and chronic hepatitis, and is safe, 
therapeutic, and patient- friendly, as well as cost-efficient (Ghosh, et 

al. [55]). In the present study, it was used as an indicator of SD, as a 
positive control with a hepatoprotective effect on the hepatotoxicity 
of CCl4. In this study, the hepatoprotective effect of the selected drug 
plant was consistent with the study of (Ahsan, et al. [56]) tested the 
hepatoprotective effect of several drug plants against CCl4-induced 
toxicity and results showed its effectiveness. Hepatoprotective effects 
over time and in dose-dependent forms. Current studies are also 
supported by various literature where different studies demonstrating 
the protective effect of plant and plant on CCl4 -induced hepatotoxicity 
in animal models (Krishna, et al. [26,57,58]).

Conclusion
Plants under investigation are less harmful than manufactured 

chemicals. Analyzing products derived from plant sources is the 
most effective way to discover novel medications. The major goal 
of this study was to investigate the hepatoprotective properties of 
plant extracts while also examining the various biochemical impacts 
on the liver. The following conclusions were reached based on the 
findings: Selected plants had hepatoprotective effects against CCl4 

in toxins in experimental animals. Biochemical tests of the liver and 
liver tissue compared to exposed to mice show that the effect is batter 
in combination of different plants. The hepatoprotective effects of 
plant extracts and compounds were determined by reducing the 
biochemical potential of liver damage induced by CCl4 toxicity. 
These findings support the therapeutic potential of using herbal 
teas and blends to increase hepatotoxicity. The liver parenchyma in 
one treatment at the end of the cycle became normal as the control 
treatment. Liver histopathology and pretreated animals showed 
protective effects of medicinal plants and mixtures. In addition to 
the hepatoprotective properties mentioned above, this plant is used 
in many herbal medicines to treat various diseases. Plants can also 
be obtained in this mixture, to separate the active ingredient from 
its potency. The scientific evidence thus obtained contributes to the 
preparation of herbal medicines to produce medicines with modern 
medical concepts for the treatment of liver diseases.
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