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Abstract 

It is referred to the general characteristics of the Cynara scolymus plant, and the effects of its active ingredients in 

this study. The distribution of the plant in Turkey and the world is explained. The liver functions in body, its 

interaction with Cynara scolymus, and the changes made by Cynara scolymus in ALT and AST enzymes were 

examined.  

The effects of Cynara Scolymus, frequently used in the Mediterranean diet, on healthy nutrition have been 

mentioned. Cynara scolymus preparations available in the market were examined. To determine the authenticity 

of the studies, 20 healthy volunteers were studied. The effects of Cynara scolymus on the liver were noticed after 

3 months of observation with volunteers using the Cynara scolymus diet or Cynara scolymus supplement. There 

are significant differences between the mean values and the blood values before the start of the study. It is thought 

that this effect is due to the active ingredient of Cynarine, which is mostly found in the Cynara scolymus leaves. 

The decrease in the values in the male group was higher than that of the females. 
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Introduction 

The genus Cynara L., which belongs to the Compositae (Daisy family) 

family, has three species in Turkey and eight species in the world. The 

genus Cynara can be divided into two categories, wild species and 

medicinal species [1]. 

Cynara scolymus L. is a plant that has been used as a food in the 

Mediterranean diet, for supportive or therapeutic purposes from past to 

present, and registered in various pharmacopeias and monographs [2]. 

The edible part of the Cynara scolymus is the flower head [3]. The part 

of the plant used for treatment is the stem and leaves [4]. The active 

substances are concentrated in the leaves [5]. 

Cynara scolymus leaves contain sesquiterpene lactones and flavonoids 

such as caffeic acid derivatives, neochlorogenic acid, chlorogenic acid, 

cryptochlorogenic acid, and cynarine [6]. 

Cynara scolymus leaves have been used for many years in liver problems 

and digestive complaints [7]. Extracts prepared from the Cynara 

scolymus leaves accelerate liver regeneration, and increase the rate of bile 

formation and excretion [8]. The plant also has antispasmodic, 

antimicrobial, diuretic, antioxidant, and antifungal effects [9]. 

It is mentioned in the monographs that Cynara scolymus  leaves can be 

used in digestive system complaints, liver and bile disorders [10]. 

We see  within the scope of all the information that the Cynara scolymus  

has been consumed for many purposes throughout the years, and  it is 

proved that its effects have been proven by traditional use at first and by 

scientific researches later. 

Our study aims to examine the effects of C. scolymus and herbal 

supplements found in Turkey on liver enzymes and to interpret the results 

of the Mediterranean diet. 

Materials and Methods 

Only the biochemistry data of the people who made the current Cynara 

scolymus diet (supplementary food or food containing Cynara scolymus 

2 to 3 days a week) and had their blood values measured have been 

assessed. 

Biochemistry data were analyzed at one-month intervals over three 

months. 

The biochemistry laboratory analyzes of the hospitals the patients went 

to were evaluated. 
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Auto-analyzers were used as the device to measure blood values. 

A total of 20 healthy volunteers were studied. 

10 female and 10 male volunteers were examined. 

The age ranges of the volunteers range from 18 to 65 years. 

Results & Discussion 

Although cynarine, which is the most important active ingredient of 

Cynara scolymus L., is found in the whole plant, its main concentration 

is available in the leaves. Therefore, most of the natural medicines 

obtained from the plant are prepared from its leaves. Cynarine is a 

phenolic acid that experts think is responsible for its cholagogue and 

choleretic effects. These two tasks are very important for the liver's 

health. This is because that the risk of liver damage increases if the bile 

is not sufficiently transported to the gallbladder [11]. 

In a study, the hepatoprotective effect (liver-protecting effect) of 

chlorogenic acid, cynarin, luteolin-7-glucoside, and quinic acid isolated 

from Cynara scolymus  on CCl4 (carbon tetrachloride)-induced 

destruction in hepatocytes of rats was investigated. In consequence of the 

study, we see that only cynarin  

substance had a hepatoprotective effect [12]. 

In a study on rats, the protective effects of Cynara scolymus  leaf extracts 

on the liver were examined. In this study, the hepatoprotective effect that 

may occur with the Cynara scolymus  leaf extract before the destruction 

with CCl4 in rat livers was examined. Mitochondrial damage,  formation 

of large vacuole, and swelling of the endoplasmic reticulum occurred in 

liver cells of CCl4-exposed rats. In contrast, no signs of damage were 

observed in mitochondria and endoplasmic reticulum in liver cells in the 

rat group given Cynara scolymus  leaf extract before exposure to CCl4. 

As a result of the research, it was determined that Cynara scolymus  has 

a regenerative and protective effect on liver cells. Microscopic images of 

the changes in tissues are given in Figure 1 and Figure 2 [11]. 

 

Figure 1: (A) Microscope image of liver cells of rats in the control group (Magnification: x114). (B) Microscope image of cells in the damaged liver 

of rats exposed to CCl4 (Magnification: x114) [11] 

 

 

 

 

 

 

Figure 2: (A) Electron microscope image of cells in the damaged liver of rats exposed to CCl4 (Magnification: x4000). (B) Electron microscope 
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image of liver cells of rats given 2000 mg / kg Cynara scolymus leaf extract for preventive purposes [11] 

The protective effect of Cynara scolymus  on the liver and the changes in 

liver enzymes were examined in a study conducted. Significant changes 

were found in liver enzyme values obtained from rats in the group given 

Cynara scolymus  leaf extract for two weeks before exposure to CCl4. A 

decrease in malondialdehyde levels and liver enzymes and an increase in 

glutathione peroxidase levels were observed in rats in the extract group. 

Thus, the result that Cynara scolymus  has a significant protective effect 

on the liver was once again supported [13]. 

Cynara scolymus and Cynara cardunculus grow in the Mediterranean 

region. It belongs to the Compositae, also known as the Asteraceae 

family [14]. Cynara scolymus species consumed in the Mediterranean 

Diet are rich in inulin, vitamins, minerals, fiber, and phenolics 

compounds [15]. 

The Mediterranean Diet is rich in grains, legumes, vegetables and fruits, 

characterized by moderate consumption of fish, large amounts of 

unsaturated fatty acids, low-to-moderate dairy products, low meat and 

moderate wine consumption. Studies have found an inverse relationship 

between the Mediterranean Diet and total mortality [16].  

The results of blood values performed by 20 volunteers in different 

months are observed below. The volunteers were divided into two as ten 

females and ten males. The first month has the values before starting the 

Cynara scolymus  diet or supplements, and the second month and third 

month show the values after use.  

Volunteers were classified according to their gender, therefore we could 

see the differences between men and females more clearly. 

 

Figure 3: ALT analysis results of females taken for every three months 
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Figure 4: AST analysis results of females taken for every three months  

There is a significant decrease in ALT and AST values in female, either 

separately or from the overall mean. This is considered to be due to the 

cynarine compound found in Cynara scolymus because cynarine is a 

phenolic acid that experts think is responsible for its cholagogue and 

choleretic effects and is the most important active ingredient of Cynara 

scolymus L [11]. 

 

 

Figure 5: ALT analysis results of males taken during three-months period  
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Figure 6: AST analysis results of males taken for every three months 

There is a significant decrease in ALT and AST values in men as well as 

in female volunteers (Figure 3-6).  The rate of decline in men is higher 

than in females volunteers. This is because the enzyme values of males 

before starting the Cynara scolymus  diet and supplements are more 

irregular than females (Figure 3-6). The reason for the irregularity in their 

enzymes might be due to the irregular diet of males in their lifestyles or 

smoking and alcohol in their daily lives.   

 

Figure 7: (A) Mean ALT Percentages of Females, (B) Mean AST Percentages of Females, (C) Mean ALT Percentages of Males, (D) Mean AST 

Percentages of Males 

As seen in Figure 7-A, female's mean ALT levels decreased from 36 % 

to 32 %. AST enzymes decreased from 35 % to 31 % (Figure 7-B). 

As seen in Figures 7-C and 7-D, male's ALT enzyme levels decreased 

from  

35 % to 30 %, and AST levels from 37 % to 30 %. 

It is estimated that there may be a further decrease in these values in the 

coming months in consequence of regular Cynara scolymus use. 
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Figure 8: (A) Standard deviation graph of ALT values over three months, (B) Standard deviation graph of AST values over three months) 

As seen in Figure 8, ALT and AST values were close to the mean at 

three months. A decrease in the standard deviation indicates a decrease 

in liver enzyme values.  

Conclusion 

When fed with a Mediterranean-style diet and taking Cynara scolymus 

supplements, the fatty liver will be prevented and protection against 

liver diseases will be provided. 

Ethical Approval:  

This study was initiated with the approval of Istanbul Medipol 

University Ethics Committee numbered 10840098-772.02-E.61563  

Funding:  

No support was received from any institution for this study. 

Acknowledgement:  

We thank Pharmacist Buse Karadayı and Mustafa Nurullah Hızal for 

their moral support in this study. 

References 

1. Sonnante G., Carluccio AV., Vilatersana R., & Pignone D. 

(2007). On the Origin of Cynara Scolymus and Cardoon from 

the Cynara Gene Pool as Revealed by rDNA Sequence 

Variation. Genetic Resources and Crop Evolution, 54: 483-495. 

2. Curadi M., Graifenberg A., & Giorgi I. (2007). An Initial 

Comparison of the Content of Bitter Substances in Cynara 

scolymus L. Plants Obtained from Rooted Offshoots and 

Micropropagation. Italian Journal of Food Science, 19(3):351-

356. 

3. Romani A., Pinelli P., Cantini C., Cimato A. & Heimler D. 

(2006). Characterization of Violetto di Toscana, a Typical 

Italian Variety of Artichoke (Cynara scolymus L.). Food 

Chemistry, 95: 221-225. 

4. Aktay G., Deliorman D., Ergun E., Ergun F., Yeşilada E. & 

Çevik C. (2000). Hepatoprotective Effects of Turkish Folk 

Remedies on Experimental Liver Injury. Journal of 

Ethnopharmacology, 73: 121-129. 

5. Meriçli AH., & Seyhan GV. (1998). Constituents of the Leaves 

of Cynara cardunculus L. Naturalized Around Sinop. Acta 

Pharmaceutica Turcica, 40(3): 137-139. 

6. Llorach R., Espin JC., Francisco A., Barberan T., & Ferreres F. 

(2002). Cynara scolymus (Cynara scolymus L.) Byproducts as 

a Potential Source of Health-Promoting Antioxidant Phenolics. 

Journal of Agricultural and Food Chemistry, 50: 3458-3464. 

7. Wittemer SM., Ploch M., Windeck T., Muller SC., Drewelow 

B., Derendorf H., et al. (2005). Bioavailability and 

Pharmacokinetics of Caffeoylquinic acids and Flavonoids After 

Oral Administration of Cynara scolymus Leaf Extracts in 

Humans. Phytomedicine, 12: 28-38. 

8. Rodriguez TS., Gimenez DG., & Vazguez RP. (2002). 

Choleretic Activity and Biliary Elimination of Lipids and Bile 

Acids Induced by an Cynara scolymus Leaf Extract in Rats. 

Phytomedicine, 9: 687-693. 

9. Zhu X., Zhang H., & Lo R. (2004). Phenolic Compounds from 

the Leaf Extract of Cynara scolymus (Cynara scolymus L.) and 

Their Antimicrobial Activities. Journal of Agricultural and 

Food Chemistry, 52(24): 7272-7278. 

10. Blumenthal M., Busse WR., Goldberg A., Gruenwald J., Hall 

T., Riggings C W., et al. (1998). The Complete German 

Commission E Monographs (Therapeutic Guide to Herbal 

Medicines). American Botanical Council: Integrative Medicine 

Communications, Boston, Maaschusetts. 

11. Speroni E., Cervellati R., Govoni P., Guizzardi S., Renzulli C., 

& Guerra MC. (2003). Efficacy of Different Cynara scolymus 

Preparations on Liver Complaints. Journal of Ethnopharmacol, 

86(2-3): 203-211. 

12. Adzet T., Jorge C., & Laguna JC. (1987). Hepatoprotective 

Activity of Polyphenolic Compounds from Cynara scolymus 

Against Toxicity in Isolated Rat Hepatocyte, Journal of Natural 

Products, 50(4): 612-617.  

13. Mehmetcik G., Ozdemirler G., Kocak-Toker N., Cevikbas U., 

& Uysal M. (2008). Effect of Pretreatment with Cynara 

scolymus Extract on Carbon Tetrachloride-Induced Liver Injury 

and Oxidative Stress. Experimental and Toxicologic Pathology, 

60: 475-480. 

14. Christaki E., Bonos E., & Paneri PF. (2012). Nutritional and 

Functional Properties of Cynara Crops (Globe Artichoke and 

Cardoon) and Their Potential Applications: A review. 

International Journal of Applied Science and Technology, 2(2): 

64-70. 

15. Lattanzio V., Kroon PA., Linsalata V., & Cardinali A. (2009). 

Globe Cynara scolymus: A Functional Food and Source of 

Nutraceutical Ingredients. Journal of Functional Foods, 1: 131- 

144. 

16. Trichopoulou A., Costacou T., Christina BC., & Trichopoulos 

D. (2003). Adherence to a Mediterranean Diet and Survival in 

a Greek Population. The New England Journal of Medicine, 

348(26): 2599-2608. 

 

 

https://www.researchgate.net/publication/225246184_On_the_origin_of_artichoke_and_cardoon_from_the_Cynara_gene_pool_as_revealed_by_rDNA_sequence_variation
https://www.researchgate.net/publication/225246184_On_the_origin_of_artichoke_and_cardoon_from_the_Cynara_gene_pool_as_revealed_by_rDNA_sequence_variation
https://www.researchgate.net/publication/225246184_On_the_origin_of_artichoke_and_cardoon_from_the_Cynara_gene_pool_as_revealed_by_rDNA_sequence_variation
https://www.researchgate.net/publication/225246184_On_the_origin_of_artichoke_and_cardoon_from_the_Cynara_gene_pool_as_revealed_by_rDNA_sequence_variation
https://www.researchgate.net/publication/282824993_An_initial_comparison_of_the_content_of_bitter_substances_in_Cynara_scolymus_L_plants_obtained_from_rooted_offshoots_and_micropropagation
https://www.researchgate.net/publication/282824993_An_initial_comparison_of_the_content_of_bitter_substances_in_Cynara_scolymus_L_plants_obtained_from_rooted_offshoots_and_micropropagation
https://www.researchgate.net/publication/282824993_An_initial_comparison_of_the_content_of_bitter_substances_in_Cynara_scolymus_L_plants_obtained_from_rooted_offshoots_and_micropropagation
https://www.researchgate.net/publication/282824993_An_initial_comparison_of_the_content_of_bitter_substances_in_Cynara_scolymus_L_plants_obtained_from_rooted_offshoots_and_micropropagation
https://www.researchgate.net/publication/282824993_An_initial_comparison_of_the_content_of_bitter_substances_in_Cynara_scolymus_L_plants_obtained_from_rooted_offshoots_and_micropropagation
https://www.researchgate.net/publication/223805771_Characterization_of_Violetto_di_Toscana_a_typical_Italian_variety_of_artichoke_Cynara_scolymus_L
https://www.researchgate.net/publication/223805771_Characterization_of_Violetto_di_Toscana_a_typical_Italian_variety_of_artichoke_Cynara_scolymus_L
https://www.researchgate.net/publication/223805771_Characterization_of_Violetto_di_Toscana_a_typical_Italian_variety_of_artichoke_Cynara_scolymus_L
https://www.researchgate.net/publication/223805771_Characterization_of_Violetto_di_Toscana_a_typical_Italian_variety_of_artichoke_Cynara_scolymus_L
https://eurekamag.com/research/003/462/003462544.php
https://eurekamag.com/research/003/462/003462544.php
https://eurekamag.com/research/003/462/003462544.php
https://eurekamag.com/research/003/462/003462544.php
https://www.ema.europa.eu/en/documents/herbal-monograph/final-european-union-herbal-monograph-cynara-cardunculus-l-syn-cynara-scolymus-l-folium_en.pdf
https://www.ema.europa.eu/en/documents/herbal-monograph/final-european-union-herbal-monograph-cynara-cardunculus-l-syn-cynara-scolymus-l-folium_en.pdf
https://www.ema.europa.eu/en/documents/herbal-monograph/final-european-union-herbal-monograph-cynara-cardunculus-l-syn-cynara-scolymus-l-folium_en.pdf
https://www.researchgate.net/publication/11338389_Artichoke_Cynara_scolymus_L_Byproducts_as_a_Potential_Source_of_Health-Promoting_Antioxidant_Phenolics
https://www.researchgate.net/publication/11338389_Artichoke_Cynara_scolymus_L_Byproducts_as_a_Potential_Source_of_Health-Promoting_Antioxidant_Phenolics
https://www.researchgate.net/publication/11338389_Artichoke_Cynara_scolymus_L_Byproducts_as_a_Potential_Source_of_Health-Promoting_Antioxidant_Phenolics
https://www.researchgate.net/publication/11338389_Artichoke_Cynara_scolymus_L_Byproducts_as_a_Potential_Source_of_Health-Promoting_Antioxidant_Phenolics
https://pubmed.ncbi.nlm.nih.gov/15693705/
https://pubmed.ncbi.nlm.nih.gov/15693705/
https://pubmed.ncbi.nlm.nih.gov/15693705/
https://pubmed.ncbi.nlm.nih.gov/15693705/
https://pubmed.ncbi.nlm.nih.gov/15693705/
https://pubmed.ncbi.nlm.nih.gov/12587687/
https://pubmed.ncbi.nlm.nih.gov/12587687/
https://pubmed.ncbi.nlm.nih.gov/12587687/
https://pubmed.ncbi.nlm.nih.gov/12587687/
https://pubmed.ncbi.nlm.nih.gov/15563206/
https://pubmed.ncbi.nlm.nih.gov/15563206/
https://pubmed.ncbi.nlm.nih.gov/15563206/
https://pubmed.ncbi.nlm.nih.gov/15563206/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712855/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4712855/
https://pubmed.ncbi.nlm.nih.gov/12738088/
https://pubmed.ncbi.nlm.nih.gov/12738088/
https://pubmed.ncbi.nlm.nih.gov/12738088/
https://pubmed.ncbi.nlm.nih.gov/12738088/
https://pubmed.ncbi.nlm.nih.gov/3430163/
https://pubmed.ncbi.nlm.nih.gov/3430163/
https://pubmed.ncbi.nlm.nih.gov/3430163/
https://pubmed.ncbi.nlm.nih.gov/3430163/
https://www.hindawi.com/journals/bmri/2019/4851279/
https://www.hindawi.com/journals/bmri/2019/4851279/
https://www.hindawi.com/journals/bmri/2019/4851279/
https://www.hindawi.com/journals/bmri/2019/4851279/
https://www.hindawi.com/journals/bmri/2019/4851279/
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1078.6015&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1078.6015&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1078.6015&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1078.6015&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1078.6015&rep=rep1&type=pdf
file:///C:/Users/user/Desktop/proofs/academia.edu/33069350/Globe_artichoke_A_functional_food_and_source_of_nutraceutical_ingredients
file:///C:/Users/user/Desktop/proofs/academia.edu/33069350/Globe_artichoke_A_functional_food_and_source_of_nutraceutical_ingredients
file:///C:/Users/user/Desktop/proofs/academia.edu/33069350/Globe_artichoke_A_functional_food_and_source_of_nutraceutical_ingredients
file:///C:/Users/user/Desktop/proofs/academia.edu/33069350/Globe_artichoke_A_functional_food_and_source_of_nutraceutical_ingredients
https://pubmed.ncbi.nlm.nih.gov/12826634/
https://pubmed.ncbi.nlm.nih.gov/12826634/
https://pubmed.ncbi.nlm.nih.gov/12826634/
https://pubmed.ncbi.nlm.nih.gov/12826634/


International J. of Biomed Research                                                                                                                                        Copy rights@ Ozan Emre Eyupoglu Kavacık et.al. 

 

 
Auctores Publishing – Volume 1(7)-037 www.auctoresonline.org  
   Page 7 of 6 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI: 10.31579/IJBR-2021/037

 

Ready to submit your research? Choose Auctores and benefit from:  
 

 fast, convenient online submission 

 rigorous peer review by experienced research in your field  

 rapid publication on acceptance  

 authors retain copyrights 

 unique DOI for all articles 

 immediate, unrestricted online access 
 

At Auctores, research is always in progress. 
 
Learn more auctoresonline.org/journals/international-journal-of-biomed-
research 

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript

