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			Abstract | This paper reviews studies conducted to explore the physiological and therapeutic applications of thyme plant “Thyme vulgaris”. The review started with biological active components of thyme such as flavonoids,luteolin, carvacrol, eugenol, thymol as well as aliphatic phenols, tetramethoxylated flavones and saponins that attribute to thyme pharmacological properties.Discussion extended to thyme forms and products such as powder, extracts or oil and how these products utilized toenhance immunity, finally reviewer tackled main thyme effects such as antioxidant, hypoglycemic (antidiabetic), antilipidemic, antitumor and antimicrobial action.  
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			Introduction

			 

			During last decades, the world tended to use the medical plants and herbs like celery, clove, coriander, thyme and nigella sativa to improve immune response, reproduction efficacy and general health (Nzeako et al., 2006; Al-Khafaji, 2013a,b; Khafaji, 2018). Thyme is important aromatic plant among Mediterranean flora, used as conventional medication and as spices. Richard et al. identified many types of Thymus across the world (Richard et al., 1985). Several studies reported that thyme possess active biological action such as antifungal (Soliman and Badeaa, 2002), antibacterial (Essawi and Srour, 2000; Dob et al., 2006), antioxidant activities (Tepe et al., 2005) antitabagism (Carlini et al., 2006), antispasmodic (Meister et al., 1999) and giardicidal (Amaral et al., 2006).

			 

			Also, the use of thyme oil as dietary addition sustained a higher total body status of antioxidant, glutathione peroxidase and superoxide dismutase activities (Youdim and Deans, 2000; Tsai et al., 2007). At non-toxic concentrations, thyme extracts were recognized as a natural antimutagen with the ability to improve the error repairing of free DNA (Vukovic-Gacic and Simic, 1993).

			 

			The flowered stem contains phenolic acids e.g: rosmarinic and cafeic, flavonoids derived from luteolol and apigenol, resin, tannins and especially essential oil rich in chemical compounds that is responsible for the majority of its pharmacological effects (Hmamouchi, 2001). Thyme used to treat fever, diarrhoea, infected wounds and cough. As well as, it used as a stimulant and tonic (Sijelmassi, 1993; Bellakhdar, 1996). Thyme extracts, such as essential or volatile oils, utilized in animal feeding and considered as growth and immune enhancers due to their antioxidant, antimicrobial and digestion properties (Abdulkarimi et al., 2011; Assiri et al., 2016).

			 

			According the common uses of this plant to reduce some healthy problems, I focused in this paper to investigate thyme’s chemical composition actions that intervene with disorders which cause death according to Center of Disease Control and Prevention.

			 

			Literature Review

			 

			Chemical Composition

			Thyme (Thymus Vulgaris L.) is a main medicinal plant which belongs to the Lamiaceae family (Masada, 1976). Carvacrol (5-isopropyl-2-methyl phenol) and thymol (5-methyl-1-2-isopropyl phenol) are the main phenolic components in Thymus vulgaris,which form about 20–55% of thyme oil extract (Masada, 1976). Many studies demonstrate that thyme volatile oil is among the main essential oils used in cosmetics as antioxidants and preservatives and in food manufacturing (Zarzuelo and Crespo, 2002). Essential oil of thymus vulgaris is a combination of monoterpenes, the main substances of this oil are phenol isomer carvacrol and its nature terpenoid thymol, which have antimicrobial, antioxidative, antibacterial, antitussive, antispasmodic and expectorant actions (HÖferl et al., 2009). Phenolic acid, terpenoids and flavonoids glycosides also present in Thymus Vulgaris L (Vila, 2002). In addition, other active biochemical compounds of Thyme species are flavonoids (e.g. thymonin, cirsilineol and 8-methoxycirsilineol), caffeic acid, triterpenoids, aliphatic aldehydes, long-chain saturated hydrocarbons and “Labiatae tannin” (rosmarinic acid) (Horváth, 2005).

			 

			Antidiabetic Action

			Recently, researchers’ interest increased in medicinal plants to treat hyperglycemic status (Mansi and Lahham, 2008). Several researchers suggested to utilize these plants for their different biological effects in special disease like diabetes (Jung et al., 2006). Maqsood et al. recommended thyme amongst those plants that has antidiabetic action (Maqsood et al., 2009).

			 

			Thyme aqueous extract revealed antihyperglycemic effect in alloxan induced hyperglycemic rabbits without effect on body weights. Due to the plant’s ability to boost elimination of glucose from circulation, reduce liberating of glucagon or rise of insulin, decrease absorption of glucose from the GIT or stimulate the peripheral tissues for glycolysis process, directly (Marrif et al., 1995 and Alamgeer et al., 2012).

			 

			Other research revealed that T. serpyllum and its extracts have inhibitory action on α-glucosidase in vitro (Gholamhoseinian et al., 2008). The α-glucosidase is among the enzymes present in the intestine at the brush border, it converts polysaccharides into simple sugars. Diminishing the action of this enzyme delays increment of glucose in blood after ingestion of carbohydrate rich diet and it is one of the important methods to reduce the postprandial glucose in circulation that may prevent the triggering of complications of late diabetes (Lebovitz, 1997; Ortiz-Andrade et al., 2007). The antioxidant potential of thyme aqueous extract is responsible for the antidiabetic effect of this plant, it provides a defense against the cytotoxic activity of free radicals produced by the diabetes or alloxan itself (Gallo et al., 2005; Wadood et al., 2007; Alamgeer et al., 2012).

			 

			Besides, thyme aqueous extract could cause hypoglycemic effects in diabetic rabbits, without a change in body weight, and improve hematological traits in diabetic rabbits (Alamgeer et al., 2012).

			Other studies found that thyme oil is rich in active substances like phenolic and flavonoids compounds, especially carvacrole and thymol (Fachini-Queiroz et al., 2012). This may be caused hypoglycemic effect due to action of thymol or carvacrole that mimics insulin, beside, the ability of its oil to counteract the inhibitory effects of alloxan on glucokinase which is the glucose sensor of the β cells (Rahimi  et al., 2011; Hanna  et al., 2014).

			 

			Antilipidemic Effects

			The antilipidemic potential of thyme might be due to its constituent of active biological agents, many researchers suggested that carvacol and thymol could reduce plasma cholesterol concentration, it elevate the action of microsomal geranyl pyrophosphate pyrophosphatase (Taku et al., 2007). The constitutional variety of the isopropanoids could inhibit the synthesis of cholesterol due its ability to rise the effect of pyrophosphatase Thymoquinone is considered important derivative of thymol due to its antilipidemic activity (Ali and Blunden, 2003; Badary et al., 2000). Benkhayal et al., 2010, explain the role of biological constituents of thyme on the typical biochemical traits and histological studies of the kidney and liver in rats treated by thyme because it regenerates alteration normal roles secondary to antihyperglycemic action.

			 

			Several researcher revealed the antihyperglycemic and antilipidemic effects of volatile oil of Thyme. The decrement in LDL concentration may be attributed to the compounds of oil thyme that possess antioxidant potential that inhibit peroxidation of lipid, subsequent LDL declines, and inhibit fat decomposition (Tuama, 2016), furthermore, the flavone is one constituents of thyme oil owning the antioxidant properties that decrease triglycerides and cholesterol concentration, causing lipid depression (Nadia and Rachid, 2013).

			 

			Antitumoral Activity

			Antitumoral effects of thyme, specially the two pure compounds carvacrol and thymol, attributed to their cytotoxic action on tumor cells, several researchers showed thyme carvacrol is the most important cytotoxic product against P815mastocytoma cell line, Indeed, essential oils with high amount of carvacrol have more cytotoxic activity (Jaafari et al., 2007).

			 

			AitM’barek et al. (2007), concluded that the essential oil of thyme has an important in vitro cytotoxic effects against human ovarian adenocarcinoma cells that are resistant to chemotherapeutic agents as well as a significant antitumor effect in mice, due to the biological active components of thyme like carvacrol and thymol.This multicomponent of natural products are effective in preventing growth of tumor in mice and subsequently delaying animal mortality. The mechanism of thyme cytotoxic actions may be due to its lipophilic nature, causing accumulation of volatile compounds of plant in the cell membrane leading to increase in its permeability; subsequently causing leakage of metabolites and enzymes (Bard et al., 1988; Sikkema et al., 1995).

			 

			Antibacterial Activity

			The antimicrobial activity of thyme depends on their chemical constituents especially thyme essential oil. Borugăet al., 2014, demonstrated the effectiveness of thyme essential oil against the food-related bacteria and fungus. The antimicrobial potential of thyme essential oil is related to its contents of phenolic compounds (thymol) and terpene hydrocarbons (γ-terpinene), respectively (Dorman and Deans, 2000; Skočibušić et al., 2006; Rota et al., 2008).  A third main agent in thyme according to its fraction is p-Cymene displays synergistic antibacterial action in combination with γ-terpinene and thymol (Dorman and Deans, 2000; Delgado et al., 2004; Gallucci  et al., 2009).

			 

			Thymol and carvacrol possess antimicrobial and antifungal effects (Twetman and Peterson, 1997; Basilico and Basilico, 1999). Furthermore, the antimicrobial mechanisms of carvacrol and thymol based on their ability to disintegrate the outer membrane of bacteria, which affects pH homeostasis and equilibrium of inorganic ions causing a release of lipopolysaccharides and an increase in permeability of the cytoplasmic membrane to ATP12 (Lambert et al., 2001).

			 

			Thyme essential oil possess the ability to prevent E. coli growth in vitro (Marino et al., 1999). Other researchers found that thymol prevents S. typhimurium and E. coli growth (Karapinar and Aktug, 1987). Dorman and Deans, (2000), reported that a thymol, is chief component of the essential oil from thyme, has antimicrobial potential. Varga et al. (2015) found the essential oils of Thymus serpyllum and Thymus vulgaris have the strongest action against the microorganisms, it proportionates directly with their content of thymol. Also, the essential oil of various types of thyme used in vaporizers against various yeasts, human pathogenic Gramnegative and Gram-positive bacteria.

			 

			Cosentino et al. (1999) found that the extracts of Thyme oilwas unsuccessful to kill off Klebsiella pneumonia or Salmonella choleraesuis and Staphylococcus aureus, but was successful to inhibit Candida albicans and Pseudomonas aeruginosa growth. While, Sienkiewicz et al. (2012) found the oil of thyme is efficient against standard and clinical strains belonging to: Staphylococcus sp., Enterococcus sp., Escherichia sp., and Pseudomonas sp. genus.

			 

			Antifungal Activity

			Several researches revealed that the thyme possess effect against fungi.  de Lira Mota et al. (2012), showed that the T. vulgaris essential oil regarded as efficient as antifungal and could be used for mucormycosis treatment due to its interference with ergosterolcausing membrane disturbance of fungi and loss of intracellular contents, as well as, it depresses sporangiospores germination and development of mycelial. Thyme essential oil, is rich in thymol and other antifungal substances, used to disinfect mouldy walls in the dwellings in low concentration (Sˇegvic et al., 2007).

			 

			Rasooli and Owlia (2005), found that a chief targets of thyme oils were cell wall and membrane of Aspergillus parasiticus led to depress growth of Aspergillus parasiticus and its aflatoxin production, by causing irreversible damaging to cell wall, membrane and cellular organelles of the fungus subsequently inactivate critical enzymes, causing reaction with proteins of cell membrane or functionally interrupt the genetic substances (Davidson, 2001; Lo’pez-Malo et al., 2005).

			 

			Conclusion

			 

			Thyme is a medicinal plant use as flavoring substance in food, its products such as powder, extracts and oil, have antioxidant, antidiabetic, antilipidemic, antitumor and antimicrobial actions attributed to thyme’s active components such as carvacrol and thymol in combination with other biological components.

			 

			Acknowledgements

			 

			I am deeply grateful to Dean of College of Agriculture,  University of Kerbala and to the head and all members ofDepartment of Animal production for providing me with all facilities required for this study.

			 

			References

			 

			
					•	Abdulkarimi R, Daneshyar M, Aghazadeh A (2011). Thyme (Thymus vulgaris) extract consumption darkens liver, lowers blood cholesterol, proportional liver and abdominal fat weights in broiler chickens. Ital. J. Anim. Sci. 10:101–105. https://doi.org/10.4081/ijas.2011.e20

					•	AitM’barek L, Mouse AH, Jaâfari A, Aboufatima R, Benharref A, Kamal M, Bénard J, El Abbadi N, Bensalah M, Gamouh A, Chait A, Dalal A, Zyad A (2007). Cytotoxic effect of essential oil of thyme (Thymus broussonettii) on the IGR-OV1 tumor cells resistant to chemotherapy. Braz. J. Med. Biol. Res. 40(11):1537-44. https://doi.org/10.1590/S0100-879X2007001100014

					•	Alamgeer, Mushtaq MN, Bashir S, Rashid M, Malik MNH, Ghumman SA, Irfan HM, Akram M, Khan AQ, Rashid HU (2012). Hypoglycemic and hematological effects of aqueous extract of Thymus serpyllum Linn. in alloxan-induced diabetic rabbits. Afri. J. Pharm. Pharmacol. 6(40): 2845-50.

					•	Ali BH, Blunden G (2003). Pharmacological and toxicological properties of Nigella sativa. Phytother. Res. 17: 299- 305 https://doi.org/10.1002/ptr.1309.

					•	Al-Khafaji SS (2013a). Effect of dietary supplementation of crushed seed of Celery (Apiumgraveolens) on Blood traits & Some Immunological parameters of broiler breeder. J. Karbala Uni. 11(4): 33-39.

					•	Al-Khafaji SS (2013b). Effect of dietary supplementation of crushed seed of Coriander (Coriandrum sativum) on Some Physiological & Immunological parameters of broiler. J. Karbala Uni. 11(3): 194-201.

					•	Amaral FMM, Ribeiro MNS, Barbosa-Filho JM, Reis AS, Nascimento FRF, Macedo RO (2006). Plants and chemical constituents with giardicidal activity. Rev. Bras. Farmacogn. 16(Supl.): 696-720. https://doi.org/10.1590/S0102-695X2006000500017

					•	Assiri AMA, Elbanna K, Abulreesh HH, Ramadan MF (2016). Bioactive Compounds of Cold-pressed Thyme (Thymus vulgaris) oil with antioxidant and antimicrobial properties. J. Oleo. Sci. 65: 629–640. https://doi.org/10.5650/jos.ess16042

					•	Badary OA, Abdel Nain AB, Wahab MHA, Hamada FM (2000). Induced hyperlipidemic nephropathy in rats. Toxicology. 143: 219-226. https://doi.org/10.1016/S0300-483X(99)00179-1

					•	Bard M, Albrecht MR, Gupta N, Guynn CJ, Stillwell W (1988). Geraniol interferes with membrane functions in strains of Candida and Saccharomyces. Lipids. 23: 534-538. https://doi.org/10.1007/BF02535593

					•	Basilico MZ, Basilico JC (1999). Inhibitory effects of some spice essential oils on Aspergillus ochraceus NRRL 3174 growth and ochratoxin A production. Lett. Appl. Microbiol. 29: 238-241. https://doi.org/10.1046/j.1365-2672.1999.00621.x

					•	Bellakhdar J (1996). La PharmacopéeMarocaineTraditionnelle. Ibiss Press. Pp. 358.

					•	Benkhayal FA, Al-Gazwi SM, Ramesh S, Kumar S (2010). Biochemical Studies on the Effect of Volatile Oil of Thymus capitatus in Alloxan-Induced Diabetic Rats. Curr. Trends Biotechnol. Pharm. 4 (1) 519-525.

					•	Benkhayal FA, Al-Gazwi SM, Ramesh S, Kumar S (2010). Biochemical Studies on the Effect of Volatile Oil of Thymus capitatus in Alloxan-Induced Diabetic Rats. Curr. Trends Biotechnol. Pharm. 4 (1) 519-525.

					•	Borugă O, Jianu C, Mişcă C, Goleţ I, Gruia AT, Horhat FG (2014). Thymus vulgaris essential oil: chemical composition and antimicrobial activity. J. Med. Life. 7(3): 56-60.

					•	Carlini EA, Rodrigues E, Mendes FR, Tabach R, Gianfratti B (2006). Treatment of drug dependence with Brazilian herbal medicines. Rev. Bras. Farmacogn. 16: 690-695. https://doi.org/10.1590/S0102-695X2006000500016

					•	Cosentino S, Tubeerso CIG, Pisano B, Satta M, Mascia V, Arzedi E, Palmas F (1999). In-Vitro Antimicrobial Activity and Chemical Composition of Sardinian Thymus Essential Oils. Lett. Appl. Microbiol. 29: 130-135. https://doi.org/10.1046/j.1472-765X.1999.00605.x

					•	Davidson PM (2001). Chemical preservatives and naturally antimicrobial compounds. In: Doyle MP, Beuchat LR, Montville TJ (Eds.). Food Microbiol. Fundament. Front. 2nd ed. ASM Press, Washington, DC. Pp. 593– 628.

					•	de Lira Mota KS, de Oliveire Pereira FO, de Oliveira YA, Lima IO, Lima EO (2012). Antifungal Activity of Thymus vulgaris L. Essential Oil and Its Constituent Phytochemicals against Rhizopus oryzae: Interaction with Ergosterol. Molecules. 17: 14418-14433. https://doi.org/10.3390/molecules171214418

					•	Delgado B, Fernández PS, Palop A, Periago PM (2004). Effect of thymol and cymene on Bacillus cereus vegetative cells evaluated through the use of frequency distributions. Food Microbiol. 21(3): 327-334. https://doi.org/10.1016/S0740-0020(03)00075-3

					•	Dob T, Dahmane D, Benabdelkader T, Chelghoum C (2006). Studies on the essential oil composition and antimicrobial activity of Thymus algeriensisBoiss. et Reut. Int. J. Aromath. 16: 95-100. https://doi.org/10.1016/j.ijat.2006.04.003

					•	Dorman HJD, Deans SG (2000). Antimicrobial agents from plants: antibacterial activity of plant volatile oils. J. Appl. Microbiol. 88(2): 308-316. https://doi.org/10.1046/j.1365-2672.2000.00969.x

					•	Essawi T, Srour M (2000). Screening of some Palestinian medicinal plants for antibacterial activity. J. Ethnopharmacol. 70: 343-349. https://doi.org/10.1016/S0378-8741(99)00187-7

					•	Fachini-Queiroz FC, Kummer R, Estevão-Silva CF, Carvalho MDB, Cunha JM, Grespan R, Bersani-Amado CA, Cuman RKN (2012). Effects of Thymol and Carvacrol, Constituents of Thymus vulgaris L. Essential Oil, on the Inflammatory Response. Evidence-Based Complement. Alternat. Med. ID 657026, 1-10. https://doi.org/10.1155/2012/657026

					•	Gallucci MN, Oliva M, Casero C, Dambolena J, Luna A, Zygadlo J, Demo M (2009). Antimicrobial combined action of terpenes against the foodborne microorganisms Escherichia coli, Staphylococcus aureus and Bacillus cereus. Flavour Frag. J. 24(6): 348-354.

					•	Gallo A, Ceolotto C, Pinton P, Iori E, Murphy E, Rutter AG, Rizzuto R, Semplicini A, Avogaro A (2005). Metformin prevents Glucose-induced protein kinase C-β2 activation in human umbilical vein endothelial cells through an antioxidant mechanism. Diabetes. 54:1123-1131.

					•	Gholamhoseinian A, Fallah H, Sharifi-far F, Mirtajaddini M (2008). The Inhibitory Effect of Some Iranian Plants extracts on the Alpha Glucosidase. Iranian J. Basic Med. Sci. 11:1-9.

					•	Hanna ET, Aniess WI, Khalil AF, Abdalla ES, Hassanin EA, Nagib EW (2014). The Effect of Ginger and Thyme on Some Biochemical Parameters in Diabetic Rats. IOSR J. Pharm. Biolog. Sci. 9(3): 54-61. https://doi.org/10.9790/3008-09335461

					•	Hmamouchi M (2001). Les plantesmédicinales et aromatiquesmarocaines. 2e édition.

					•	HÖferl M, Buchbauer G, Jirovetz L, Schmidt E, Stoyanova A, Denkova Z, Slavchev A, Geissler M (2009). Correlation of antimicrobial activities of various essential oils and their main aromatic volatile constituents. J. Essent. Oil Res.21:459-463 https://doi.org/10.1080/10412905.2009.9700218.

					•	Horváth G (2005). Néhány Thymus taxon fitokémiai jellemzőinek megismerése kromatográfiás, mikrobiológiai és molekuláris módszerekkel. Phd candidate, Pécs. 1-25.

					•	Horváth G (2005). Néhány Thymus taxon fitokémiai jellemzőinek megismerése kromatográfiás, mikrobiológiai és molekuláris módszerekkel. Phd candidate. 1-25.

					•	Jaafari A, Mouse HT, Rakib EM, AitM’barek L, Tilaoui M, Benbakhta C, Boulli A, Abbad A, Zyad A (2007). Chemical composition and antitumor activity of different wild varieties of Moroccan thyme. Brazilian J. Pharmacog. 17(4): 477-491 https://doi.org/10.1590/S0102-695X2007000400002.

					•	Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim SK (2006). Anti-diabetic agents from medicinal plants. Curr. Med. Chem. 13:1203-1218. https://doi.org/10.2174/092986706776360860

					•	Karapinar M, Aktug SE (1987). Inhibition of food borne pathogens by thymol, eugenol, menthole and anethole. Int. J. Food Microbiol. 4: 161-166.

					•	Khafaji SS (2018). Study The Effect of Dietary Supplementation of Crushed Seeds of Coriander (Coriandrum Sativum) on Some Physiological Parameters of Rabbits. Int. J. Res. Pharmaceut. Sci. 9.

					•	Lambert RJW, Skandamis PN, Coote PJ, Nychas GJ (2001). A study of the minimum inhibitory concentration and mode of action of oregano essential oil, thymol and carvacrol. J. Appl. Microbiol. 91:453-62. https://doi.org/10.1046/j.1365-2672.2001.01428.x

					•	Lebovitz HE (1997). α-glucosidase inhibitors. Endocrinol. Metab. Clin. North. 26:5539-551. https://doi.org/10.1016/S0889-8529(05)70266-8

					•	Lo´pez-Malo A, Alzamora SM, Palou E (2005). Aspergillus flavus growth in the presence of chemical preservatives and naturally occurring antimicrobial compounds. Int. J. Food Microbiol. 99: 119-128. https://doi.org/10.1016/j.ijfoodmicro.2004.08.010

					•	Mansi K, Lahham J (2008). Effects of Artemisia sieberibesser (a. herba-alba) on heart rate and some hematological values in normal and alloxan-induced diabetic rats. J. Basic Appl. Sci. (4)2:57-62.

					•	Maqsood A, Alamgeer, Tanveer S (2009). A potential adjunct to insulin Berberis Lycium. Royle Diabetologia. Croatica. 38(1):1-18.

					•	Marino M, Bersani C, Comi G (1999). Antimicrobial activity of the essential oils of Thymus vulgaris L. measured using a bioimpedometric method. J. Food Prot. 62: 1017-1023. https://doi.org/10.4315/0362-028X-62.9.1017

					•	Marrif HI, Ali BH, Hassan KM (1995). Some pharmacological studies on Artemisia herba –alba (Asso) in rabbits and mice. J. Ethnopharmacol. 49: 51-55. https://doi.org/10.1016/0378-8741(95)01302-4

					•	Masada Y (1976). Analysis of oil by gass chromatography and mass spectrometry. United state (New york), Johan Wiley and Sons.

					•	Meister A, Bernhardt G, Christoffel V, Buschauer A (1999). Antispasmodic activity of Thymus vulgaris extract on the isolated guinea-pig trachea: discrimination between drug and ethanol effects. Planta. Med. 65:512-516. https://doi.org/10.1055/s-1999-14006

					•	Nadia Z, Rachid M (2013). Antioxidant and antibacterial activities of Thymus vulgaris L. J. Medicinal and Aromatic Plant Res. 1: 5-11.

					•	Nzeako BC, Al-Kharousi ZSN, Al-Mahrooqui Z (2006). Antimicrobial Activities of Clove and Thyme Extracts. Sultan Qaboos University Med. J. 6(1):33-39.

					•	Ortiz-Andrade RR, García-Jiménez S, Castillo-España P, Ramírez-Ávila G, RVillalobos-Molina R, Estrada-Soto S (2007). α-Glucosidase inhibitory activity of the methanolic extract from Tournefortia hartwegiana. J. Ethnopharmacol. 109(1):48-53.

					•	Rahimi P, Kabiri N, Asgary S, Setorki M (2011). Anti-diabetic effects of walnut oil on alloxan-induced diabetic rats. African Journal of Pharmacy and Pharmacology, 5: 2655-2661.

					•	Rasooli I, Owlia P (2005) Chemoprevention by thyme oils of Aspergillus parasiticus growth and aflatoxin production. Phytochemistry. 66: 2851–2856. https://doi.org/10.1016/j.phytochem.2005.09.029

					•	Richard H, Benjilali B, Banquour N, Baritaux O (1985). Etude de diverse huiles essentielles de thym du maroc. Lebensm Wiss u Technol. 18: 105–110.

					•	Rota MC, Herrera A, Martínez RM, Sotomayor JA, Jordán MJ (2008). Antimicrobial activity and chemical composition of Thymus vulgaris, Thymus zygis and Thymus hyemalis essential oils. Food Control. 19(7): 681-687. https://doi.org/10.1016/j.foodcont.2007.07.007

					•	Sˇegvic´Klaric M, Kosalec I, Mastelic´ J, Pieckova´ E, Pepeljnak S (2007). Antifungal activity of thyme (Thymus vulgaris L.) essential oil and thymol against moulds from damp dwellings. Lett. Appl. Microbiol. 44:36-42. https://doi.org/10.1111/j.1472-765X.2006.02032.x

					•	Sienkiewicz M, Łysakowska ME, Denys P, Kowalczyk E (2012). The Antimicrobial Activity of Thyme Essential Oil Against Multidrug Resistant Clinical Bacterial Strains. Microbial Drug Resist. 18(2): 137-148. https://doi.org/10.1089/mdr.2011.0080

					•	Sijelmassi A (1993). Les plantes médicinales du Maroc. Editions Le Fennec, Casablanca. 286 pp.

					•	Sikkema J, de Boont JA, Poolman B (1995). Mechanisms of membrane toxicity of hygrocarbons. Microbiol. Rev. 59: 201-222.

					•	Skočibušić M, Bezić N, Dunkić V (2006). Phytochemical composition and antimicrobial activities of the essential oils from Vis. growing in Croatia. Food Chem. 96(1): 20-28. https://doi.org/10.1016/j.foodchem.2005.01.051

					•	Soliman KM, Badeaa RI (2002). Effect of oil extracted from some medicinal plants on different mycotoxigenic fungi. Food Chem. Toxicol. 40: 1669-1675. https://doi.org/10.1016/S0278-6915(02)00120-5

					•	Taku K, Umegaki K, Sato Y, Taki Y, Endoh K, Watanabe S (2007). Soy isoflavones lower serum total and LDL cholesterol in humans: A meta-analysis of 11 randomized controlled trials. Am. J. Clin. Nutr. 85: 1148-1156. https://doi.org/10.1093/ajcn/85.4.1148

					•	Tepe B, Sokmen M, Akpulat HA, Daferera D, Polissiou M, Sokmen A (2005). Antioxidative activity of the essential oils of Thymussipyleussubsp.sipyleus var. sipyleus and Thymus sipyleus subsp. sipyleus var. rosulans. J. Food Eng. 66: 447-454 https://doi.org/10.1016/j.jfoodeng.2004.04.015.

					•	Tsai PJ, Tsai TH, Yu CH, Ho SC  (2007). Evaluation of NO-suppressing activity of several Mediterranean culinary spices. Food Chem. Toxicol. 45: 440-447. https://doi.org/10.1016/j.fct.2006.09.006

					•	Tuama RJ (2016). Effect of thyme (Thymus Vulgaris L.) oil on some biochemical parameters of diabetic female rats. World J. Pharma. Sci. 4(6): 320-325.

					•	Twetman S, Peterson LG (1997). Effect of different chlorhexidine varnish regimens on mutant streptococci levels in interdental plaque and saliva. Caries Res. 31:189-193. https://doi.org/10.1159/000262419

					•	Varga E, Bardocz A, Belák A, Maráz A, Boros B, Felinger A, Böszörményi A, Horváth G (2015). Antimicrobial activity and chemical composition of thyme essential oils and the polyphenolic content of different thymus extracts. Farmacia. 63(3): 357-361.

					•	Vila R (2002). Flavonoids and further polyphenols in the genus Thymus, in Thyme: The Genus Thymus. Medicinal and Aromatic Plants—Industrial Profiles, E. Stahl-Biskup and F. Saez, Eds., Taylor and Francis, New York, NY, USA. Pp.75.

					•	Vukovic-Gacic B, Simic D (1993). Identification of natural antimutagens with modulating effects on DNA repair. Basic Life Sci. 61: 269-277.

					•	Wadood N, Nisar M, Rashid A, Wadood A, Nawab G, Khan A (2007). Effect of a compound recipe (medicinal plants) on serum insulin levels of alloxan-induced diabetic rabbits. J. Ayub. Med. Coll. Abbottabad 19(1):32-38.

					•	Youdim KA, Deans SG (2000). Effect of thyme oil and thymol dietary supplementation on the antioxidant status and fatty acid composition of the ageing rat brain. Br. J. Nutr. 83: 87-93.

					•	Zarzuelo A, Crespo E (2002).The medicinal and non-medicinal uses of thyme, in Thyme: The Genus Thymus. Medicinal and Aromatic Plants -Industrial Profiles, Stahl-Biskup, E. and Saez, F. Eds., Taylor & Francis, New York, NY,USA. Pp. 263–292.

			

		

	OEBPS/image/775.png
Advances in Animal and Veterinary Sciences

@ grossMnk

Subject Review: Pharmacological Application of Thyme

OPENBACCESS
Review Article

SurA SAF1 OBAYES KHAFAJT

Department of Animal Production, College of Agriculture, University of Kerbala, Irag.

Abstract | This paper reviews studies conducted to explore_the physiological and therapeutic applications of thyme
plant “Thyme vulgaris”. The review started with biological active components of thyme such as flavonoids,luteolin,
carvacrol, eugenol, thymol as well as aliphatic phenols, tetramethoxylated flavones and saponins that attribute to thyme
pharmacological properties.Discussion extended to thyme forms and products such as powder, extracts or oil and
how these products utilized toenhance immunity, finally reviewer tackled main thyme effects such as antioxidant,

hypoglycemic (antidiabetic), antilipidemic, antitumor and antimicrobial action.

Keywords | Thyme, Antidiabetic, Antilipidemic, Antitumor, Antimicrobial.

Editor | Kuldeep Dhama, Indian Veterinary Research Institute, Uttar Pradesh, India.

Received | June 15, 2018; Accepted | July 08, 2018; Published | August 22,2018

*Correspondence | Sura Safi Obayes Khafaji, Department of Animal Production, College of Agriculture, University of Kerbala, Iraq; Email: sura saif@uokerbala.

eduiq

Citation | Khafaji SSO (2018). Subject review: pharmacological application of thyme. Adv: Anim. Vet. Sci. 6(9): 366-371.

DOI | htp://c.doi.org/10.17582/journal.aavs/2018/6.9.366.371
ISSN (Online) | 2307-8316; ISSN (Prin) | 2309-3331

Copyright © 2018 Khafaji. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribu-

tion, and reproduction in any medium, provided the original work s properly cited.

INTRODUCTION

During last decades, the world tended to use the med-
ical plants and herbs like celery, clove, coriander,
thyme and nigella sativa to improve immune response,
reproduction efficacy and general health (Nzeako et al.,
2018). Thyme is im-
portant aromatic plant among Mediterranean flora, used

as conventional medication and as spices. Richard et al.
identified many types of Zhynmus across the world (Richard
et al., 1985). Several studies reported that thyme possess
active biological action such as antifungal (Soliman and
Badeaa, 2002), antibacterial (Essawi and Srour, 2000; Dob
et al., 2006), antioxidant activities (Tepe et al., 2005) anti-
tabagism (Carlini et al., 2006), antispasmodic (Meister et
al., 1999) and giardicidal (Amaral et al., 2006).

Also, the use of thyme oil as dietary addition sustained a
higher total body status of antioxidant, glutathione per-
oxidase and superoxide dismutase activities (Youdim and
Deans, 2000; Tsai et al., 2007). At non-toxic concentra-
tions, thyme extracts were recognized as a natural anti-

mutagen with the ability to improve the error repairing of
free DNA (Vukovic-Gacic and Simic, 1993).

The flowered stem contains phenolic acids e.g: rosmarinic

and cafeic, flavonoids derived from luteolol and apigenol,
resin, tannins and especially essential oil rich in chemical
compounds that is responsible for the majority of its phar-
macological effects (Hmamouchi, 2001). Thyme used to
treat fever, diarrhoea, infected wounds and cough. As well
as, it used as a stimulant and tonic (Sijelmassi, 1993; Bel-
lakhdar, 1996). Thyme extracts, such as essential or volatile
oils, utilized in animal feeding and considered as growth
and immune enhancers due to their antioxidant, antimi-
crobial and digestion properties (Abdulkarimi et al., 2011;
Assiri et al., 2016).

According the common uses of this plant to reduce some
healthy problems, I focused in this paper to investigate
thyme’s chemical composition actions that intervene with
disorders which cause death according to Center of Dis-
ease Control and Prevention.

LITERATURE REVIEW

CHEMICAL COMPOSITION

Thyme (Thymus Vulgaris L.) is a main medicinal plant
which belongs to the Lamiaceae family (Masada, 1976).
Carvacrol (5-isopropyl-2-methyl phenol) and thymol
(5-methyl-1-2-isopropyl phenol) are the main phenol-
ic components in Thymus vulgaris,which form about 20~
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