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Abstract  A model of acute toxic hepatitis was reproduced by carbon tetrachloride (50% emulsion in olive oil 0.5 ml/100 

g) in order to study the hepatoprotective activity of the resin of Ferula (Ferula assa-foetida L.) on male white rats an initial 

weight of 165-185 g. The results of the studies showed that, Asfervon (25, 50 and 100 mg/kg) has a pronounced 

hepatoprotective activity which decrease the activity of liver enzymes in the blood serum. The preventive administration of 

Asfervon, in comparison with Legalon, prevents the development of intrahepatic cholestasis, impaired metabolism of 

bilirubin, total protein and albumin in animals with acute toxic hepatitis. It has a expressed antioxidant activity, which is 

manifested in the suppression of the formation of products of free-radical oxidation of lipids, and it decreases the 

permeability of the plasmatic membrane of hepatocytes while maintaining the activity of the membrane bound enzymes. The 

resin of Ferula assa-foetida L. leads to the preservation of glycogen deposits in the liver by its antioxidant properties and a 

positive effect in the prevention of metabolic disorders, which undoubtedly plays an important role in the provision of 

synthetic processes with energy resources. It is considered possible to further develop a medication based on this plant as an 

effective agent in the prevention and treatment of pathology of the hepatopancreatobiliary system. 
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1. Introduction 

The liver is the central organ in maintaining the body's 

chemical homeostasis due to its significant participation in 

various types of metabolism. Therefore, the preservation of 

the functional activity of the organ allows adequately to a 

high degree to ensure the vital activity of the internal organs. 

Along with the synthetic processes in the liver, there are 

processes of detoxification of exogenous and endogenous 

toxic substances, perverted metabolism in various 

pathological conditions. At the same time, the liver is the 

main store of glycogen being the main organ of energy 

supply. Any extreme body condition requiring an urgent 

increase in energy resources supply cannot happen without 

liver involvement. 

The health care system is one of the important sectors  

of the national economy that ensures the safety of the 

population's health. The latter largely depends on 

environmental factors, lifestyle, as well as the impact of 

stressful or extreme conditions of technogenic and natural 

origin. In terms of preserving the various functions of 

hepatocytes and in order to ensure chemical homeostasis,  
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the use of hepatoprotective drugs seems to be important. 

Therefore, in order to prevent liver damage, it is necessary 

to use not only traditional folk remedies but also 

physiologically active hepatoprotective substances. 

The socio-economic development of each country is 

determined by the quantity and quality of drugs produced in 

the country itself, its large stock. For in extreme conditions, 

such as a pandemic, natural disasters, earthquakes, etc., the 

supply and provision of vital medicines to patients can be 

significantly disrupted. 

Hepatoprotective medications designed to prevent lesions 

of hepatocytes under the influence of factors of infectious 

and non-infectious origin is one of the most frequently 

prescribed medications in this field. However, the 

pharmacotherapeutic activity of the drugs used in medical 

practice for the prevention and treatment of liver disorders 

in the Republic is considered insufficient [1]. Although the 

number of pharmacological agents used in the complex 

treatment of liver, biliary tract and pancreatic diseases 

exceeds 1000 titles, however, those substances which have 

an evidence base of improved liver function are a relatively 

small group [1,2]. 

Hepatoprotective drugs are complex substances, designed 

to increase the liver's resistance to toxic effects, helping to 

restore its functions, normalizing or enhancing the activity 

of hepatocyte enzymatic activity [3,4]. The most often use 

of hepatoprotective substances is plant origin [5].  
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The hepatoprotective effect of plant extracts is provided 

by the presence in their composition of phenol carboxylic 

acids, coumarins, flavonoids with are pharmacologically 

active [6]. In this regard, the study of the hepatoprotective 

effect of extracts obtained from plant materials is an 

important task. Moreover, most of them are obtained from 

abroad. However, the abundance of plant materials in 

Uzbekistan is a good platform to create an effective and 

safe hepatoprotective agent. In this regard, we were 

interested in the study of gum resin Ferula assa-foetida in 

acute toxic hepatitis. In traditional medicine, this plant was 

used to treat spasms, convulsions, hysteria, hypochondria, 

bronchial asthma, pulmonary tuberculosis, eczema, syphilis, 

malignant neoplasms, externally as a wound healing tool, 

neurasthenia, cold and flu, treatment of the prostate 

inflammation, diabetes mellitus, etc.) [7,8]. 

A comprehensive pharmacological study of a newly 

available, local medication that may restore or improve the 

function of hepatocytes in pathological conditions of 

various etiologies, which is created from Uzbekistan plants 

has a potentially beneficial effect in terms of affordability, 

safety, and effectiveness. 

The purpose of the study was to investigate the 

hepatoprotective activity of Legalon compare to gum resin 

Ferula assa-foetida in rats with acute toxic hepatitis induced 

by carbon tetrachloride. 

2. Material and Methods 

2.1. Plant Material and Preparation of Dried Extract 

The technology of obtaining gum resin from plant Ferula 

assa-foetida L. was titled “Asfervon”, and the stages of its 

creation are described below. To obtain “Asfervon”, we used 

a plant growing in the Tashkent region. Five-year-old plants 

were selected that did not release the stems. The soil around 

its root was removed up to 20 cm in diameter and up to 15 cm 

deep, thereby revealing the root for further work. Further, in 

order to protect the root from direct sunlight and dust, the 

root was covered with a prepared “roof” made of cardboard. 

From the aerial part of the root, from the lateral side towards 

the center, an incision was made with a length of 2-3 cm and 

a thickness of 2 to 3 mm. After that, milky sap that hardened 

in the air was collected from the section of the aerial part of 

the root, which is called the gum resin "asafoetida". The 

milky juice that accumulated and solidified in 3-4 days was 

collected, and then a repeated transverse incision was made. 

This process was repeated until the end of the appearance  

of milky sap in the passages of the phloem part of the root,  

as well as depending on changes in climatic factors 

(temperature, precipitation, wind).  

At the end of the collection, the root was completely 

covered with soil so that the plant did not lose its 

physiological properties. An average of 900-1300 g of milky 

juice was obtained from one plant. The upper part of the 

hardened milky juice was yellowish, and the inside was 

milky-creamy. The solidified milky juice was crushed on a 

mechanical stirrer to a powdery state. The resulting powder 

was treated with 90% ethyl alcohol in a mass ratio of 1:10 for 

40 minutes with constant stirring, the mass was filtered from 

the accompanying substances on a putsch filter under 

vacuum. The purified milky juice eventually looks like a 

powder of a milky-cream color with a specific odor, which 

consists of resin on 60-70%, 22-35% was gum, and essential 

oil was around 2-5%. The essential oil was composed of 

organic sulfides, pinene, p-hydroxycoumarins, and other 

compounds. The gum resin contained the sum of esters of 

sesquiterpene alcohols, ferulic acid, sesquiterpene alcohols, 

coumarin, umbelliferone, and trace amounts of vanillin 

[9,10]. 

2.2. Experiments 

Sexually mature male rats with an initial weight of 

165-185 g were used for the experiment. The animals were 

kept under established sanitary rules for the design, 

equipment, and maintenance of experimental biological 

clinics of Uzbekistan, the rules and regulations of a   

quality laboratory (GLP) for preclinical studies, as well    

as International Recommendations of the European  

Convention for the Protection of Vertebrate Animals used in 

Experimental Research (1986). The animals were fed with 

natural and briquettes food, in accordance with the normal 

guidelines. After purchasing, the animals were quarantined 

and acclimatized in a vivarium for 14 days. Experimental 

groups of animals were formed by 6 animals in each, taking 

into account the body weight. Acute toxic hepatitis (AHT) 

was reproduced by subcutaneous injection of a 50% 

emulsion of carbon tetrachloride in olive oil was prepared 

and injected subcutaneously at the rate of 0.5 ml / 100 g body 

weight for 4 days. One day before the administration of 

hepatotoxin and on the following days, within 1 hour of 

administration of hepatotoxin, the animals were divided into 

several groups, which were injected intragastrically with a 

freshly prepared aqueous suspension of Asfervon at doses of 

25, 50 and 100 mg/kg intragastrically. A separate group of 

animals received Legalon at a dose of 100 mg / kg 

intragastrically. The control group of rats received a similar 

volume of olive oil emulsion with water intragastric and 

subcutaneously. Approximately 24 hours after the last 

injection of drugs and toxin, the animals were decapitated 

under light anesthesia, blood was collected for biochemical 

studies, and the liver was removed to determine the glycogen 

content. Determination of the glycogen content in the liver, 

as well as the products of lipid peroxidation in the blood, 

malondialdehyde (MDA), was carried out by the previously 

described method [11]. 

In the model of toxic liver damage, the hepatoprotective 

properties of Asfervon were assessed by determining  

various biochemical markers characterizing liver function 

such as total protein, albumin, total bilirubin, alanine 

aminotransferase (ALT), aspartate aminotransferase   

(AST), gamma glutamine transferase (GGT) and alkaline 
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phosphatase (ALP). Biochemical studies were carried out 

photometrically on a semiautomatic biochemical analyzer 

Mindray (China, 2014) using kits from Human (Germany) 

and Cypress diagnostics (Belgium). 

All experiments were performed in compliance with the 

requirements of the European Convention "On Protection of 

vertebrate animals used for experimental and other scientific 

purposes" (Strasbourg 1986). 

2.3. Statistical Analysis 

The received results were subjected to the statistic 

processing with the using of standard software package 

Biostat 2009 on well-known method of variation statistics 

with an estimation of the statistical significance of indicators 

(M±m) and differences between groups were analyzed using 

the Student’s t-test. P<0.05 was considered significant. 

3. Results and Discussion 

Hepatoprotective medication is usually a complex 

substance, mainly of plant origin, designed to increase    

the liver's resistance to toxic effects, helping to restore    

its functions, normalizing or enhancing the activity of 

hepatocyte enzymes [3,4]. Carbon tetrachloride is used in 

experimental works as a model of acute toxic liver damage 

[12]. Developing liver failure associated with intensification 

of peroxidation processes, production and accumulation of 

highly toxic metabolites, leads to necrosis of hepatocytes and 

liver fibrosis [13]. According to modern concepts, free 

radical reactions play a significant role in the development of 

pathology with toxic liver damage. Reactive oxygen species 

cause an increase in the intensity of lipid peroxidation of cell 

membranes and, as a consequence, a violation of its 

permeability function, which leads to the release of enzyme 

molecules into the bloodstream. In clinical practice, 

so-called "liver tests" are usually used such as ALT, AST, 

ALP and GGT.  

Proceeding from this, we investigated the activity of 

enzymes in the serum of rats with acute toxic hepatitis, 

induced by carbon tetrachloride, preemptively receiving the 

investigated drugs in a comparative aspect. 

Thus, in untreated animals, after subcutaneous 

administration of hepatotoxin, the activity of ALT in the 

blood serum increases by almost 3 times, and AST by 

137.9%, which indicates damage to the plasma membranes 

of hepatocytes. In contrast, in rats preemptively treated with 

Asfervon, the enzyme activity was low. From the data in 

Table 1, it can be seen that the drug at a dose of 25 mg / kg 

inhibits the activity of ALT by 39.2%, and at doses of 50 and 

100 mg / kg by 57.2 and 55.4%, respectively, compared to 

untreated animals. At the same time, the activity of the AST 

enzyme was less pronounced and in the indicated doses it 

was only 13.6 - 22.9%. Against this background, Legalon 

showed almost the same effect as Asfervon. 

Consequently, in terms of its effect on the activity of liver 

enzymes, Asfervon is not inferior to the well-known 

classical hepatoprotective medication as Legalon. It should 

be noted that liver damage caused by carbon tetrachloride 

leads to significant structural changes in the liver 

parenchyma, which is accompanied by cholestatic 

syndromes, as indicated by the high activity of alkaline 

phosphatase [14,15]. At the same time, the Asfervon 

suppressed the liver enzyme activity by 14.6, 47.0, and 

46.2%, respectively, at doses of 25, 50 and 100 mg / kg. 

There was no statistically significant difference in the 

alkaline phosphatase activity in rats receiving Asfervon and 

Legalon. We found a similar pattern determining the GGT 

activity (see Table 1). There was an increased activity of 

GGT which is involved in the exchange of amino acids. 

Despite the fact that the activity of this enzyme is most 

pronounced in the kidneys, the source of the serum enzymes 

is mainly because of the hepatobiliary system. Therefore, an 

increase in serum GGT which is the most sensitive indicator 

shows a disease function of the hepatobiliary system. GGT is 

also considered as a marker of cholestasis [15,16]. 

Thus, based on our results, Asfervon has a distinct 

hepatoprotective activity, which is clearly manifested in  

the preservation of the biochemical parameters of blood 

serum. Asfervon is at least not inferior to the classic 

hepatoprotection activity of Legalon. 

 

Table 1.  Influence of the preventive action of Asfervon and Legalon on some biochemical parameters of serum in rats with acute 
tetrachloromethane-induced hepatitis 

Indicators 

Groups 
Dose, mg/kg ALT, U/L AST, U/L ALP, U/L GGT, U/L 

Control - 76,35 ± 6,39 95,30 ± 9,32 297,25 ± 15,94 2,83 ± 0,29 

Н2О + ATH - 223,71 ± 17,31* 131,40 ± 12,47* 602,15 ± 43,61* 6,83 ±0,46* 

Asfervon + ATH 25 135,93 ± 9,81*,о 113,57 ± 12,30 513,80 ± 27,29* 5,67 ± 0,59* 

Asfervon + ATH 50 95,68 ± 4,97о 103,11 ± 7,16о 318,57 ± 19,94о 3,66 ± 0,47о 

Asfervon + ATH 100 99,63 ± 5,97*,о 101,23 ± 8,07 323,65 ± 19,44о 3,83 ± 0,39о 

Legalon + ATH 100 102,17 ± 6,34*,о 98,48 ± 4,87 316,17 ± 24,28о 3,68 ± 0,54о 

ATH – acute toxic hepatitis, ALP – alkaline phosphatase 

Note:*-compared to intact (P <0.05), o-compared to untreated group (P <0.05).  
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Due to liver damage by carbon tetrachloride, rats with 

acute toxic hepatitis showed a significant increase in the 

content of total bilirubin in the rat serum by 177.3%; in rats 

preemptively receiving Legalon its increase was only by 

15.7%, which was 34, 7% lower than in untreated animals. In 

rats previously treated with Asfervon, this effect was even 

more pronounced and the bilirubin increase was only 7.6%, 

which was 40.0% lower than in untreated animals. However, 

the difference between Legalon and Asfervon was not 

statistically significant (Fig. 1.). 

 

Figure 1.  Preventive Asfervon and Legalon activity on total bilirubin in 

the serum of rats with acute toxic hepatitis 

The use of Asfervon and Legalon also showed positive 

effect on the levels of total protein and albumin (see Table 2). 

There is no difference in the effectiveness of the studied 

drugs. 

Thus, the presented results indicate the high 

pharmacological activity of Asfervon as a hepatoprotective 

substance. 

Since the pathogenetic link of carbon tetrachloride is 

associated with the formation of free radicals, the results 

obtained in this work suggest that Asfervon has antioxidant 

activity, since flavonoids have the greatest ability to quench 

free radical activity [17,18]. Proceeding from this, in a 

separate series of experiments, we investigated the content of 

lipid peroxidation products such as MDA. Interestingly, one 

day after the cessation of hepatotoxin administration, the 

MDA content in the blood increased by 115.7% compared to 

healthy animals, and in the group of rats that received 

Legalon and Asfervon preventively, its content was less 

increased (37.8 and 33.5%). It can be seen that the 

investigated pharmacological agents while decreasing the 

MDA content indicate the suppression of free radical 

processes and the presence of high antioxidant activity [8,19]. 

This fact has an important pathogenetic significance in 

preventing damage to the membranes of hepatocytes and its 

subcellular structures, ensuring the full functioning of 

membrane-bound enzymes involved in various metabolic 

processes. 

Thus, the presented results indicate the high 

pharmacological activity of Asfervon as a hepatoprotective 

substance. 

Since the pathogenetic link of carbon tetrachloride is 

associated with the formation of free radicals, the results 

obtained in this work suggest that Asfervon has antioxidant 

activity, since flavonoids have the greatest ability to  

quench free radical activity [17,18]. In a separate series    

of experiments, we investigated the content of lipid 

peroxidation products - MDA. So, one day after the cessation 

of hepatotoxin administration, the MDA content in the blood 

increased by 115.7% compared to healthy animals, and in  

the group of rats that received Legalon and Asfervon 

preventively, its content was less increased (37.8 and 33.5%). 

It can be seen that the investigated pharmacological agents 

while decreasing the MDA content indicate the suppression 

of free radical processes and the presence of high antioxidant 

activity [8,19]. This fact has an important pathogenetic 

significance in preventing damage to the membranes of 

hepatocytes and its subcellular structures, ensuring the full 

functioning of membrane-bound enzymes involved in 

various metabolic processes. 

Considering the above data, it can be stated that Asfervon 

has a high antioxidant activity, which did not differ from 

Legalon. 

The energy supply of the body in extreme conditions is 

mainly provided due to the processes of glycolysis as the 

liver is the largest organ of glycogen storage [14]. In 

pathological conditions, its reserves are depleted and 

hypoglycemia may develop, which impairs the functioning 

of other human organs and systems. Based on these, a 

separate series of experiments on animals with acute toxic 

hepatitis was conducted to determine the glycogen content in 

the liver, where Asfervon and Legalon were received prior to 

developing liver damage. 

Table 2.  The effect of Asfervon and Legalon on the total protein, albumin, malonic dialdehyde in serum, and glycogen in the liver in rats which was if used 
prior carbon tetrachloride to create a model of acute liver damage 

Indicators 

Groups 
Dose, mg/kg Total protein, g/L Albumin, g/L Malonic dialdehyde, mmol/L Glycogen, g% 

Controls - 77,64 ± 5,68 44,03 ± 3,33 8,17 ± 0,63 4,434 ± 0,202 

Н2О + ATH - 54,87 ± 5,02* 29,07 ± 1,01* 17,62 ± 1,04* 0,655 ± 0,051* 

Asfervon + ATH 25 61,08 ± 3,85 35,02 ± 2,51 14,54 ± 1,29* 1,744 ± 0,126*,о 

Asfervon + ATH 50 70,83 ± 7,33 41,74 ± 3,37о 10,91 ± 0,82*,о 3,026 ± 0,186*,о 

Asfervon + ATH 100 67,37 ± 6,28 38,31 ± 3,35о 11,87 ± 1,14*,о 2,826 ± 0,224*,о 

Legalon + ATH 100 69,54 ± 8,15 41,03 ± 5,16 11,26 ± 0,97*,о 1,975 ± 0,115*,о 

ATH – acute toxic hepatitis 

Note: * - compared to intact (P <0.05), o- compared to untreated group (P <0.05). 
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The results of this series of experiments showed that under 

the influence of carbon tetrachloride, the glycogen content in 

the liver was decreased more than 6.5 times, in animals that 

prior received Legalon was decreased 2-fold, and Asfervon 

only by 47.0% (see table 2). 

The investigated drugs showed its activity to preserve 

glycogen in the liver in the damaged liver. Further research  

is needed to investigate medications which have a 

hepatoprotective function. Unfortunately, it can be noted  

that there is an insufficient amount of fundamental and 

applied research in Uzbekistan. Therefore, nowadays it is 

relevant not only to search for new effective and safe 

hepatoprotective drugs but also to enhance the further  

bench and bedside studies to investigate hepatoprotective 

medications. 

4. Conclusions 

1.  Asfervon showed hepatoprotective activity by 

decreasing liver enzymes in rats with acute liver 

damage. 

2.  Administration of Asfervon in comparison with 

Legalon prevents the development of intrahepatic 

cholestasis, impaired metabolism of bilirubin, a 

decrease of total protein, and albumin in animals with 

acute toxic hepatitis. 

3.  Asfervon showed antioxidant activity by decreasing 

free radical oxidation of lipids by maintaining the 

activity of the membranes of bound enzymes. 

4.  Asfervon also showed a protective effect on the liver 

function of glycogen storage.  
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