
 European Journal of Molecular & Clinical Medicine, 2022,  
Volume 9, Issue 7, Pages 6969-6977 

 

 

 

 

6969 

 

Investigating the Effects of Teasel on LiverEnzymes 
 

Khabat khedri
1
, Mehrdad Fojlaley

2
,Fernando Maldonado Lopes

3
,  

Maziyar Sayadi Amirkiasar
4 

 

1
PhD candidate ,Technofest institute of technology university (TITU) ,Belgium 

2
Professor at Technofest institute of technology university (TITU) ,Belgium 

3
Professor at Technofest institute of technology university (TITU) ,Belgium 

4
PhD in neuro science ,Technofest institute of technology university (TITU) ,Belgium 

 

Abstract 

Liver is a metabolic organ and it is responsible for detoxification of various materials. 

Harmful metabolic materials produced in other organs can affect itindirectly. Liver contains 

proteins and enzymes with large antioxidant capacities.It is assumed that oxidative stress that 

is caused by reactive oxygen species(ROS) causes various liver damages.Medicinal plants 

and other medicines derived from them have been known as important sources of medicine 

by humans since ancient times. Nowadays, ease of access to these drugs has caused the 

researchers to focus on their use strongly and investigatetheir medicinal properties. Teasel 

has steroid Saponins that act as natural Testosterone boosters. Teasel increases Testosterone 

by increasing Luteinizing hormone (LH). In the current study, low doses of Teasel have been 

unable to reduce the increase of the liver enzymes which are produced in response to 

resistance training, but doses of 10 and 15 mg/kg have been able to do it well. 
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1. INTRODUCTION 

 

It is clear that physical activities and exercises affect different organs of the body and cause 

them to adapt themselves to different specific organic needs. Muscles, heart and the 

circulatory system, respiratory system and kidneys are among the systems that work 

differently during physical activities. So knowing about these effects and their controlling 

mechanisms is useful for planning the type of sport activity and exercise we do. Liver is a 

metabolic organ and it is responsible for detoxification of various materials. Harmful 

metabolic products produced in other organs can indirectly affect it. Liver contains proteins 

and enzymes with large antioxidant capacities.It is assumed that oxidative stress that is 

caused by reactive oxygen species (ROS) causes various liver damages. 

 

Although sports activities and competitions have lots of advantages, they cause the 

homeostasis to disrupt temporarily due to their stressful nature. They may also have some 

destructive effects if they are not practiced and performed scientifically and systematically. 

Generally, the energy required by different organs of the body to function properly is released 

during a series of chemical reactions, and the enzymes are effective in accelerating these 

reactions. These enzymes, during sports activities,are aminotransferase (AST) or serum 

glutamic-oxaloacetic transaminase (SGOT) and alanine aminotransferase (ALT) or Serum 

glutamic pyruvic transaminase (SGPT). AST exists in the liver, heart, skeletal muscles, 

kidneys, brain, pancreas, lungs and white and red blood cells. ALT exists in the liver, kidneys 

and to a lesser extent in the heart and muscles and ALP is found in the kidneys, liver, bones, a 
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little in the skeletal muscles, small intestine and leukocytes.During intense activities, this 

enzyme transfers metabolites (such as lipids and amino acids) from the cell membrane to 

produce oxidative energy (Bashir et al., Clarkson et al., 2006).The increase of ALP after 

exercising indicates the increase of liver activity for gluconeogenesis, fat peroxidation, and 

sometimes an increase in the bone formation, which all depend on the duration and intensity 

of the competition. These enzymes are involved in the transfer of amines from aspartate and 

alanine to glutaric acid.Doing this, they produce oxaloacetic acid, pyruvic acid and ATP 

energy in mitochondria and gluconeogenesiswhile oxygen is available. These enzymes 

directly indicate the damage of liver or muscle cells or the increase of permeability in cell 

membrane during or after intense activity and also their release (enzymes) into the systemic 

circulation. If the ratio of AST/ALT is greater than one, it indicates overload or damage of 

liver or muscle cells during the competitions. 

 

Teasel is used as a diuretic. It also excretes stones in urinary tracts and enhances sexual 

power. 

Nowadays ordinary people exercise a lot of resistance training. And recently, the athletes 

have turned to strength trainingand use it to keep in shape and healthy. Also, resistance sports 

are widely used in rehabilitation programs and they have become popular as an important 

training method for keeping in health. Therefore, the mechanisms that explain the effect of 

resistance exercises on muscle-skeletal growth are important and they have always been paid 

attention to. Accordingly, the changes of body enzymes during a period of or a single 

physical activity are important. Identifying the effect of various activities on this system and 

realizing its positive and negative aspects, we can assure sports doctors and coaches that the 

required training does not exceed the appropriate level of enzyme activity. The liver is the 

largest organ in the body of vertebrates and it is responsible for intensive metabolism. 

 

Liver diseases are among the serious health problems and they are mainly caused by toxic 

chemicals.Despite the huge advances in allopathic medicines, no effective medicine is 

available to protect liver. The liver is the main target tissue for toxic compounds (Bashir et 

al.). Liver cells store various substances such as triglycerides, glycogen and vitamins.Their 

metabolic functions such as gluconeogenesis or conversion of fats and amino acids into 

glucose and deamination of amino acids is to produce urea. 

 

Aminotransferases (GOT and GPT) are reliable liver enzyme markers. They are the first 

enzymes to diagnose liver damages. Liver diseases are among the serious health 

problems.There are some medicinal plants that canhave a vital role in the treatment of liver 

diseases. 

Teasel is a plant that grows in subtropical zones. The Bulgarian teasel is a type of this plant 

that is used in dietary supplements. Bulgarian teasel is used to increase energy, sexual libido 

and muscle mass. Teasel has steroidal saponin and acts as a natural testosterone booster. 

Teaselincreases testosterone by increasing luteinizing hormone (LH). It is also a sexual 

enhancer. In Iraq, this plant is used as an antihypertensive and a diuretic (Ahmad et al., 

2009). 

 

2. Plasma Enzymes 

There are two types of enzymes in plasma (Leninger, 2003, Murray Graner and Mais 

Rodwell, 2002): 
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1. Enzymes that have a specific function in the blood, such as coagulation factors. 

2. Enzymes that enter the blood as the result of damage of the cells and their 

disintegration. 

1. In healthy men, enzyme activity is relatively low. But the amount of some plasma 

enzymes increases after exercising (CK) and eating (ALP). The increase of the 

amount of plasma enzymes due to their abnormal leakage from the cells and their 

entry into the bloodstream depends on one of the following conditions: 

2. Necrosis or severe damage of the cell. This happens when blood does not reach the 

cell or it is because of toxic substances. These enzymes are among the enzymes of the 

cell cytoplasm. 

3. Increase of cell proliferation: This occurs in neoplastic diseases or when the activity 

of osteoblasts increases. 

4. Increase of enzyme density inside the cell: this happens in some diseases or when the 

person takes some drugs such as such as gamma-glutamyltransferase. 

5. Obstruction of bile ducts: such as the increased activity of alkaline phosphatase 

enzyme 

 

2.2.2 The role of enzymes in biological activities 

Enzymes exist in all parts of the body. Measuring them provides us withvaluable diagnostic 

information. Enzyme measurement is usually done in serum while we can measure enzymes 

in other fluids of the body. A small amount of intracellular enzymes can be found in the 

blood. This is because of the natural change and transformation of cells (Ghojegh, 2008). 

Enzymes are a group of protein substances that carry out biological reactions. Most of the 

biochemical reactions are done with the help of enzymes (Murray Graner and Mais Rodwell, 

2002). These substances can only take part in one type of reaction and a very small amount of 

them is sufficient for biochemical reactions.Generally, enzymes act specifically. They are 

very sensitive toward the substance that is affected by them. Any small disorganization in 

their host substances affects their action. The degree of specificity of an enzyme depends on 

the type of enzyme. 

 

There are usually three substances which take part in the biochemical reactions that are 

catalyzed by the enzymes: 

1. The substrate or the fabric of the substance that is affected by the enzyme. 

2. Enzyme or coenzyme and enzyme cofactor that affects the substrate. 

3. The product that is produced during the reaction (Leninger, 2003, Murray Graner and 

Mais Rodwell, 2002). 

 

Factors affecting the speed of enzyme reaction 

Heat: the increase of temperature causes the molecules to move more and faster so the speed 

of the chemical reaction is also increased. Each enzyme acts its maximum in a certain 

temperature. This suitable temperature is called enzyme optimum temperature. Human 

body’s enzymes act their maximumbetween 37 to 41 degrees Celsius (Leninger, 2003). 

 

pH of the environment: The pH of the environment has a great effect on the enzyme 

reaction. Too acidic or too alkaline pH changes the structure of enzymes irreversibly. pH 

affects the binding of enzyme and its substrate, and it often causes the amino acid to be 

separated from the active site of the enzyme (Leninger, 2003). 
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Enzyme density: The speed of an enzyme reaction in the presence of a large amount of 

substrate is correlated positively with the enzyme density. But if the enzyme density 

continuesincreasingly, the reaction speed will no longer increase due to the lack of substrate 

after a while. There is a linear correlation between the enzyme density and the enzyme 

reaction speed (Leninger, 2003). 

Substrate density: If the temperature, pH, the amount of enzymes and cofactors remain 

constant, the density of the starting material will be another factor that can affect the speed of 

the enzyme reaction.If the substrate increases, the reaction speed will increase, too. And this 

increasing speed will continue for a specific period of time (Leninger, 2003). 

 

                                                         Figure 1-Teasel plant 

 
 

Medicinal plants and the medicines derived from them have been long known as important 

sources of medicine by mankind. Nowadays, due to the ease of access to these medicines, 

there is a lot of focus on their use and research on their properties. They are among the 

important natural resources on earth and they have been used by humans since ancient 

times.Medicinal plants have been used to relieve the pains and treat many diseases in 

traditional medicine. Teasel is one of these medicinal plants which is fromthe family of 

Zygophyllaceae plants. 

Teasel has been used to treat various diseases due to its medicinal nature. Terrestris teasel is 

fromthe family of Zygophyllaceae plants. It grows in warm temperature and it is found in the 

tropical areas of southern Europe, southern Asia, all overthe Africa and Australia. Teasel root 

and fruit is cool, diuretic, sexual enhancer, appetizing, tranquilizer and anti-inflammatory 

(Ana et al., 2011). Teasel fruits are collected in late summer and early fall. This plant is 

widely grown and distributed in different parts of the world so as it can be found in most 

parts of the world. This plant has resin,oil, alkaloid, polyphenols, and minerals including 

calcium, phosphorus, iron, sodium, potassium, sulfur, nitrogen, and chlorine. It also has five 

types of glycoside substances, all of which contain glucose. Apart from glucose, they have 

rhamnose and arabinose. 

 

Teasel has steroid Saponins that act as natural Testosterone boosters. It increases 

Testosterone by increasing Luteinizing hormone (LH).It is also a sexual enhancer. In Iraq, 

this plant is used as an antihypertensive and a diuretic (Ahmad et al., 2009). Teasel extract is 

used to reduce blood lipids and this property has caused the traditional medicine to use it as a 

weight reduction and anti-obesity method (Gibani, 2005). 
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3. MATERIAL AND METHODS 

 

The purpose of the present study is to discover the cause and effect relationship of the 

independent and dependent variables. As this research has been conducted on rats and all the 

distracting factors have been completely controlled, it is considered as an experimental 

research.  

 

The training program lasted 8 weeks and it was done three days a week.The rats only climbed 

the 26-step ladders and they performed this in three sets. The recess between each two sets 

was three minutes.The injection of the aqueous extract of teasel was done intraperitoneally 

from the lower part of their chestsusing an insulin syringe. 

Table 3.1 Exercise protocol S
tan

o
zo

lo
l  Extract injection testosterone Resistance 

exercise 

grouping group 

15 

mg 

10 

mg 

5 

mg 

      control 1 

   ×   1 dose ofaqueous extract of 

teasel 

2 

  ×    2 doses of aqueous extract of 

teasel 

3 

 ×     3 doses of aqueous extract of 

teasel 

4 

   ×  × Resistance 

exercise with 1 dose of aqueous 

extract of teasel 

5 

  ×   × Resistance 

exercise with 2 doses of 

aqueous extract of teasel 

6 

 ×    × Resistance 

exercise with 3 doses of 

aqueous extract of teasel 

7 

 

× 

     Stanozololdrug 8 

×    × Resistance 

Exercisewith Stanozolol drug 

9 

    ×  testosterone 10 

 

preparing the aqueous extract of teasel 

One gram of teasel is poured in distilled water. After this, one CC of this solution has one 

milligram of the aqueous extract of teasel.  

 

Liver sampling 

Liver homogenization was done 

 

9-3 Measurement tools and methods 

 Animal feed was got from Behparvar company, which included: 
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Crude protein% 5/20-5/19 

 

Crude fat% 5/4-5/3 

 

Crude fiber%  5/4-4 

 

Ash%  At most 10 

 

Calcium%  1-95/0 

 

Phosphorus%  7/0 -65/0 

 

salt% 55/0-5/0 

 

humidity% At most 10 

 

Lysine% 15/1 

 

Methionine+cysteine% 63/0 

 

Threonine%  72/0 

 

Tryptophan% 25/0 

 

energy 17-16/16  

 

10-3 Method of measuring serum AST 

In the present study, serum AST was obtained based on U/L unit using enzymatic 

colorimetric method. 

 

Result: 

 

Group variable number mean ± standard 

deviation 

maximum minimum 

Stanozolol + resistance 

exercise 

9 30/0±5/92  99/92  99/91  

15 mg/kgof teasel extract+ 

resistance exercise 

9 35/0±7/92  05/94  19/93  

resistance exercise 9 30/0±6/93  07/94  19/93  

Stanozolol drug 10 34/0±6/94  21/95  96/93  

15 mg/kg of teasel extract 9 19/0±7/93  08/94  86/92  

control 9 17/2±0/94  08/98  55/90  
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Table 4-22.Data (mean ± standard deviation) in different groups of stanazolol + resistance 

activity, 15 mg/kg of teasel extract + resistance activity, resistance activity, 15 mg/kg of 

teasel extract, control and drug stanazolol for ALT enzyme. 

 

The results of one-way variance analysis showed a significant difference between the ALT 

data of the targeted groups in hypothesis 11 (F=0.000, 7.11=49.5).The results are shown in 

Table 23-4. The results of LSD post hoc test are reported in Table 23-4. Therefore, the 

assumption of the research that there is no difference in the liver ALT enzyme of the healthy 

male rats after performing a period of resistance training and taking 15 mg/kg of the aqueous 

extract of teasel is rejected. In other words, it can be said with 95% confidence that the 

consumption of 15 mg/kg of teasel along with resistance exercise in healthy male rats 

compared to the control groups, the stanazolol drug group and resistance training group, 

causes different changes in liver ALT enzyme. 

 

 

4. CONCLUSION 

 

Investigating the effects of medicinal plants on sports performance and health has recently 

gained the attention of many researchers (Shekelleh, Hardy et al., 2003). Research data in this 

case is very limited and we cannot justify the effect mechanism of all medicinal plants along 

with physical activity and exercise properly (Dara et al., 2008). Teasel extract has been used 

to treat urinary infections, urinary stones, inflammations, edema, injury and lowering blood 

pressure. It also has anabolic effects and increases muscle strength. And so far, no research 

has been conducted about its effects on liver enzymes in response to resistance training in 

male rats. Research shows thatthere an increase in liver enzymes after doing endurance and 

resistance training. Likewise, in the current study, low doses of teasel could not reduce the 

increase in liver enzymes in response to resistance training, but doses of 10 and 15 mg/kg 

have shown their useful effects to prevent tissue damages caused by the activities and the 

lack of release of liver enzymes into the bloodstreamso that the amount of AST and ALT 

liver enzymes have decreased by about 2% compared to the control group with doses of 10 

and 15 mg which was also significant. However, in the group that only resistance activity was 

performed without any teasel extract, a 4% increase in liver enzymes was observed. In fact, 

the consumption of teasel in high doses has significantly reduced the 2% increase in the 

amount of liver enzymes.Regarding the increase of liver enzymes in resistance activities, 

Raymond et al. (2001) investigated the changes of aminotransferases in bodybuilding athletes 

who used anabolic steroids. They found that resistance training along with anabolic steroid 

misuse causes the release of aminotransferases in the blood circulation. 
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