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Jain et al.: Biological aspect of Thymus vulgaris
Thymus vulgaris L. commonly known as thyme or garden thyme belonging to family Lamiaceae is a 
pleasant smelling flowering perennial shrub, cultivating all over the world. Thyme has great importance 
due to the possibility of its use in various applications, as food additives, in medicines and in cosmetic 
industry. Thyme leaves are highly aromatic therefore commonly used fresh or dried as a seasoning in 
a variety of culinary applications including soups, stews, sauces, meat, fish dishes and for flavoring 
liqueurs, herbal tea preparations. Thymus is an important medicinal plant, highly endorse due to a broad 
range of therapeutic properties of their chemical components such as antirheumatic, antidermatophytic, 
antioxidants, antiseptic, antispasmodic, antimicrobial, cardiac, carminative, astringent, diuretic and 
expectorant. The plant is also useful against cough, cold, chest infections, diabetes and for digestive upset. 
Flavonoids have good potential as antioxidants and antifungal behavior. The present review article gives 
comprehensive information about various medicinal and traditional utility and pharmacological activities 
of the thymus plant and its constituents.
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In traditional medicine, plants and their products 
have been used since ancient times for the protection 
and treatment of several infectious diseases. The 
medicinal plant is a principal integrant of native 
medical systems all over the world. In recent years, 
there are a gradual revival of interest in the use 
of herbal medicines and food supplements as an 
alternative therapy for infectious diseases due to 
their high content of secondary byproducts such as 
polyphenols, i.e. flavonoids, tannins and alkaloids, 
steroids, essential oil, etc[1,2].

The genus thymus comprises approximately 
400 species, several of which are widely used 
in traditional medicine[3]. Thymus vulgaris (T. 
vulgaris) L. belonging to the family Lamiaceae is 
a pleasant-smelling perennial shrub, cultivated all 
over the world. Thyme grows well in a temperate 
to heat, dry, sunny climate and wherever the plants 
don’t seem to be shaded.

It is a bushy, woody based shrub, around 10 to 40 
cm high with small and highly aromatic gray-green 
oval leaves containing numerous small glands with 
clusters of pink or purple flowers. Thyme leaves 
are very small, usually 2.5 to 5 mm long and vary 
significantly in form like linear/linear-lanceolate, 
ovate or oblong and with an acute apex, obtuse 

base tapering into a petiole and revolute margins. 
The upper surface is light gray or light brownish 
gray to weak olive green with numerous hairs 
while the lower surface is grayish, pubescent and 
glandular-punctate. Flowers are present in the 
axillary whorls, the calyx are 4 mm in length and 
tubular, bilabiate, pubescent in shape. The corolla 
is about twice as long as the calyx, purplish and 
bilabiate. The stamens are didynamous and style is 
with bilobed stigma[4].

Plant extracts from T. vulgaris have been used 
in traditional medicine for the treatment of 
several respiratory diseases like bronchitis, 
chronic obstructive pulmonary disease, asthma 
and the treatment of several other pathological 
disorders due to various properties such as 
antimicrobial, antifungal, antioxidative, antiseptic, 
antispasmodic, antitussive and antiviral[5]. Thymus 
oil is widely used in phytotherapy, skin infections 
like acne, hypertension, infections and cancers[6].
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The oil is also beneficial in boosting the immune 
system and helps to fight colds, flu, infectious 
diseases and chills. It is proved to be a urinary 
antiseptic, being very helpful for cystitis and 
urethritis. Thyme is widely used for seasoning 
vegetables, fish, soups, poultry farms, for flavoring 
liqueurs, herbal tea preparations.

CHEMICAL CONSTITUENTS

T. vulgaris L. contain a myriad of biochemical 
compounds such as steroids, terpenoids, flavonoids, 
alkaloids, tannins, saponins, etc. Thyme is one of the 
major sources of monoterpene phenolic compounds. 
They contain thymol, carvacrol, p-cymene, 
α-pinene, linalool, borneol and 1, 8 cineole[7]. 
Heidari et al.[8] identified creosol 2-methoxy-4-
methylphenol, thiophenol (benzenethiol), loliolide, 

3-methoxy-5-methylphenol, quininic acid through 
Gas Chromatography-Mass Spectrometry (GC-MS) 
analysis as shown in fig. 1.

Thyme is also a rich source of flavonoids (fig. 2). 
Major flavones are apigenin, 6- hydroxyluteolin, 
luteolin, methyl-flavones like cirsilineol, 
5-demethylnobiletin, 8-methoxycirsilineol, 
cirsimaritin, 7-methoxy-luteolin, gardenin B, 
thymonin, Sideritoflavone, xanthomicrol and 
thymosin[9]. Rubey et al.[10] explained that methanolic 
fraction of T. vulgaris contained phenolic acid 
like caffeic acid, cinnamic acid, p-coumaric acid, 
rosmarinic acid, ferulic acid, quinic acid, carnosic 
acid, caffeoylquinic acid; flavones like quercetin-7-
O-glucoside; flavanones like apigenin and naringenin 
(fig. 3). 

Fig. 1: Some important essential oil components of T. vulgaris

Fig. 2: Major flavonoids of T. vulgaris
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Thymol is major constituent of oil ranging from 42.6 
%-57.8 % according to collection time and cultivation 
place[11]. Other components are α-cymene, carvacrol, 
α-thujene, α-pinene, β myrcene, trans-ocimene, 
γ terpinene, limonene. Prasanth et al.[12] reported 
high content of oxygenated monoterpene (56.53 
%) and low contents of monoterpene hydrocarbons 
(28.69 %), sesquiterpene hydrocarbons (5.04 %) and 
oxygenated sesquiterpenes (1.84 %) in the essential 
oil of T. vulgaris. The predominant compound among 
the essential oil components was thymol (51.34 %) 
while the amount of all other components of the oil 
was found to be less than 19 %. Imelouane et al.[13] 
classified the essential oil components of T. vulgaris 
into five classes, monoterpene hydrocarbons, 
oxygenated monoterpene, sesquiterpene 
hydrocarbons, oxygenated sesquiterpenes and others. 
Based on GC and GC-MS analysis of the essential 
oil of thyme 41 components were identified, which 
represented 97.85 % of the total detected constituents. 
The major constituents of the oil were camphor 
(39.39 %), camphene (17.57 %), α-pinene (9.55 %), 
1,8-cineole (5.57), borneol (5.03 %), β-pinene (4.32 
%). Other components were present in amounts less 
than 2 %. The essential oil from thyme contained 
camphene, α pinene, β-pinene, myrcene the most 
important monoterpene hydrocarbons. In particular, 
oxygenated monoterpenes were the most abundant 
compound group of the oil (54.82 %). According 

to Uhl[14] thyme contains high concentrations of 
phenols, including thymol (12 %-61 %), carvacrol 
(0.4 %-20.6 %), 1,8-cineole (0.2 %-14.2 %), 
q-cymene(9.1 %-22.2 %), linalool (2.2 %-4.8 %), 
borneol (0.6 %-7.5 %), α-pinene (0.9 %-6.6 %) and 
camphor (0 %-7.3 %). Carvacrol and thymol are 
the main phenolic components that are primarily 
responsible for their antioxidative activities.

Thyme is also a good source of vitamins[15]. It is 
particularly rich in Vitamin A and Vitamin C. Vitamin 
A has antioxidant property while Vitamin C provides 
resistance against infectious diseases. It is also a good 
source of Vitamin B6 or pyridoxine which acts as a 
stress buster. A trace amount of Vitamin K, Vitamin 
E and folic acid were also reported in this herb[16]. 
Thymus leaves are excellent sources of minerals like 
potassium, calcium, iron, manganese, magnesium 
and selenium. Minerals are vital for optimum growth.

ANTIMICROBIAL PROPERTIES

Sartoratto et al.[17] studied antimicrobial activities of 
T. vulgaris by a bio autographic method. Minimal 
Inhibitory Concentration (MIC) of essential oil was 
determined by micro dilution method. T. vulgaris 
was found effective against Enterococcus faecium 
and Salmonella cholerasuis. Rota et al.[18] studied the 
chemical compositions and antimicrobial activity of 
T. vulgaris (thymol chemotype) along with Thymus 
zygis (T. zygis) subsp. gracilis (thymol and two linalool 

Fig. 3: Some important compounds of thyme
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chemo types) and Thymus hyemalis (T. hyemalis) 
Lange (thymol, thymol/linalool and carvacrol chemo 
types) essential oils extracted from seven plants 
cultivated in Murcia (Spain). They screened essential 
oils for their antimicrobial activities against ten 
pathogenic organisms and suggested that T. vulgaris 
possesses antimicrobial properties and are a potential 
source of antimicrobial ingredients for the food 
industry. Millezi et al.[19] studied the antimicrobial 
properties of T. vulgaris essential oil against five 
important foodborne pathogens Staphylococcus 
aureus (S. aureus) ATCC 25923, Escherichia coli 
(E. coli) ATCC 25922, Listeria monocytogenes 
ATCC 19117, Salmonella enterica Enteritidis S64, 
and Pseudomonas aeruginosa (P. aeruginosa) ATCC 
27853. T. vulgaris was found to be more effective 
against gram-positive bacteria. Borugă et al.[20] 
studied the chemical composition and antimicrobial 
properties of the essential oil of T. vulgaris cultivated 
in Romania. GC and GCMS analysis showed major 
components were p-cymene (8.41 %), γ-terpinene 
(30.90 %) and thymol (47.59 %). Disc diffusion 
method was applied for the screening of antimicrobial 
activity against food deteriorates bacteria and fungi. 
T. vulgaris essential oil showed strong antimicrobial 
properties and may in the future represent a new 
source of natural antiseptics with applications in the 
pharmaceutical and food industry. 

Fani et al.[21] studied the antimicrobial activity of 
thymus essential oil against 30 clinical isolates 
of each of Streptococcus pyogenes, Streptococcus 
mutans, Candida albicans (C. albicans), 
Porphyromonas gingivalis (P. gingivalis) and 
Aggregatibacter actinomycetemcomitans (A. 
actinomycetemcomitans). The MIC values for 
C. albicans, A. actinomycetemcomitans, and P. 
gingivalis were found to be 16.3, 32 and 32 mg/ml, 
respectively.

ANTIBACTERIAL PROPERTIES

Nadia et al.[22] estimated the total polyphenols and 
flavonoids contains of T. vulgaris for antibacterial 
and antioxidant activities. Quercetin, luteolin, 
apigenin, kaempferol, chrysine were reported as 
major flavonoid contentes. These isolated flavonoids 
showed moderate antibacterial activity against E. 
coli ATCC 25922.

A comparative analysis of the chemical composition 
and antioxidant and antibacterial activities of 
Thymus caucasicus, Thymus kotschyanus and T. 

vulgaris essential oils obtained from the aerial parts 
was carried out by Asbaghian et al.[23]. Antibacterial 
activity was determined by the broth dilution 
method. T. vulgaris essential oil showed excellent 
biological activity against E. coli (12.5 µg/ml) and 
Streptococcus faecalis (25 µg/ml). Among the Gram-
positive bacteria, S. aureus was found to be the least 
sensitive (100 µg/ml). Among the Gram-negative 
bacteria, T. vulgaris oil exhibited slight activity 
against Salmonella typhi. Kon et al.[24] studied the 
antibacterial activity of T. vulgaris essential alone and 
in combination with 34 other essential oils against 
S. aureus and E. coli through the disk diffusion 
technique. T. vulgaris and Cinnamomum zeylonicum 
essential oils combination showed synergistic effect 
with 0.26 Fractional Inhibitory Concentration (FIC) 
index. Al-Balushi et al.[25] studied antibacterial and 
cytotoxic activity of petroleum ether, chloroform and 
hydro alcoholic extracts of thymus leaves collected 
from Oman. Antibacterial activity was measured 
using disc diffusion method against S. aureus, E. coli, 
P. aeruginosa and Klebsiella pneumonia. T. vulgaris 
leaves extracts showed very strong results, inhibition 
zones ranged from 7-20 mm.

Fadil et al.[26] studied the sensibility of Salmonella 
typhimurium strain, with a mixture of T. vulgaris 
L., Rosmarinus officinalis L. and Myrtus communis 
L. essential oils. T. vulgaris essential oil showed 
stronger antibacterial effect as compared to others. 
They suggested that a formulation comprising 55 % 
of T. vulgaris L. and 45 % of Myrtus communis L. 
essential oils can be considered for the increase of 
Salmonella typhimurium sensibility. Benameur et 
al.[27] evaluated the susceptibility of bla-Extended-
Spectrum Beta-Lactamase (blaESBL) producing 
Enterobacteriaceae to T. vulgaris essential oil 
alone and in combination with cefotaxime. The 
identified strains were Multi-Drug Resistant (MDR). 
Thyme oil showed high activity against all MDR 
strains, including blaESBL producing isolates, with 
inhibition zones and MIC values in the range of 
24-40 mm/10 μl and 2.87-11.5 μg/ml, respectively. 
Thyme oil in combination with Cefotaxime showed 
a synergistic action against blaSHV-12 producing 
E. coli (FICI 0.28) and additive effect vs. ESBL 
producing Enterobacter cloacae (FICI 0.987)

ANTIOXIDANT PROPERTIES

Antioxidants are substances that can prevent or 
slow damage to cells caused by free radicals, 
unstable molecules that the body produces as a 
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reaction to environmental and other pressures. 
Therefore, antioxidants are known as free-radical 
scavengers which help in neutralizing free radicals 
in our bodies and boost overall health. The phenolic 
compound isolated from hexane extract of thyme, 
p-cymene-2,3-diol(2,3-dihydroxy-4-isopropyl-1-
methylbenzene) showed strong antioxidant activity 
which was greater than those of a tocopherol and 
butylated hydroxyanisole[28]. Abdalla et al.[29] studied 
the antioxidant activity of acetone extract of thyme 
evaluated in sunflower oil and its 20 % oil-in-
water emulsion. The thyme extracts inhibited the 
generation of hexanal and pentanal in both the oil 
and in the emulsion. Lee et al.[30] screened thymus 
and basil leave extracts for chemical composition 
and antioxidant properties using the aldehyde/
carboxylic acid assay. Eugenol, thymol, carvacrol 
and 4-allylphenol showed stronger antioxidant 
activities. They all inhibited the oxidation of 
hexanal by almost 100 % for a period of 30 d at a 
concentration of 5 μg/ml. Their antioxidant activities 
were comparable to those of the known antioxidants, 
α-tocopherol and Butylated Hydroxytoluene (BHT). 
Kulisic et al.[31] also studied antioxidant activities 
of T. vulgaris (Thyme) and T. serpyllum L. (wild 
thyme) essential oils. Thyme and wild thyme 
essential oils showed significant in vitro antioxidant 
activity, while fractions of the both essential oils 
show antioxidant activity in the Thiobarbituric Acid 
Reactive Substance (TBARS) assay. 

VukoviÄ et al.[32] studied antimicrobial and 
antiradical activity of Origanum vulgare L. and T. 
vulgaris essential oil. T. vulgaris essential oil (9.69 
µl/ml after 30 min; 5.84 µl/ml after 60 min) showed 
lower antiradical activity in comparison to BHT and 
higher activity in comparison to ascorbic acid. 

Roby et al.[33] evaluated the thyme (T. vulgaris 
L.), sage (Salvia officinalis L.), and marjoram 
(Origanum majorana (O. majorana) L.) extracts 
for their antioxidant activity, total phenols and 
phenolic compounds. They found that thyme 
methanol extract possessed the best antioxidative 
activity as compared to other plants, α-tocopherol 
and butylated hydroxyanisole. Miladi et al.[34] also 
determined antioxidant activity of thymus oil using a 
quantitative 1,1-Diphenyl2-Picryl Hydrazyl (DPPH) 
assay. Thymus exhibited effective radical scavenging 
capacity with 50 % Inhibitory Concentration (IC50) 
of 437±5.46 µg/ml and 189±2.38 µg/ml respectively 
and therefore acts as a natural antioxidant agent.

Chizzola et al.[35] studied leaves extract of 
thymus and commercial thyme rich in thymol for 
antioxidative potential in various extracts. The assays 
for antioxidative activity were the total phenolic 
according to the Folin-Ciocalteu method, DPPH 
decoloration and Ferric Reducing Antioxidant Power 
(FRAP). The best results were obtained with 60 % 
ethanol as an extractant. Essential oils with high 
proportions of phenolic compounds like thymol and 
Carvacrol exhibited excellent antioxidant activity. 
El-Nekeety et al.[36] experimented to work out the 
elements of T. vulgaris L. oil and to evaluate the 
protecting effects of this oil against aflatoxin induce 
oxidative stress in rats. Gedikoğlu et al.[37] obtained 
the essential oils T. vulgaris (thyme) and Thymbra 
spicata (zahter) by Hydro Distillation (HD) and 
Microwave-Assisted Extraction (MAE) methods, 
and studied free radical scavenging activity (IC50), 
FRAP value and antimicrobial properties. Thyme 
essential oil had higher antioxidant capacity for both 
HD and MAE in comparison with zahter essential oil. 
Methanol extracts of both thyme and zahter showed 
higher phenolic composition in comparison with their 
ethanol extracts. Antioxidant activity was determined 
by two assays, the DPPH free radical scavenging 
activity and the FRAP. The free radical scavenging 
activity of thyme essential oil obtained with MAE 
(93.77±13.0 µg/ml) was significantly (p<0.05) higher 
than that found with HD (159.59±12.79 µg/ml). 
According to Assiri et al.[38] thymus oil had strong 
antiradical action wherein 65 % of DPPH radicals 
and 55 % of galvinoxyl radical were quenched after 
60 min of incubation.

ANTIFUNGAL PROPERTIES

Thymus oils are found to be the greatest inhibitors 
of fungal pathogens because of the presence of 
phenolic compounds such as thymol which might 
disrupt the fungal cell membrane. Numpaque et 
al.[39] studied the behavior of the antifungal nature 
of thymol. According to them, thymol altered the 
hyphal morphology and caused hyphal aggregates, 
resulting in reduced hyphal diameters and lyses of 
hyphal wall. 

Giordani et al.[40] studied the antifungal potential of 
essential oils isolated from various chemo types of T. 
vulgaris against C. albicans. The essential oil of the 
thymol chemo types of T. vulgaris was the most potent, 
with a MIC 80 % of 0.016 µl/ml, where the efficacy 
was mainly due to the high level of thymol (63.2 %). 
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Šegvić Klarić et al.[41] studied the antifungal activities 
of essential oil of thyme (T. vulgaris L.) and pure 
thymol, as comparative substance, on different mold 
species like Aspergillus, Penicillium, Cladosporium, 
Trichoderma, Mucor and Rhizopus isolated from 
damp dwellings. MIC of both thymol and essential 
oil were below 20 μg/ml, except for Mucor spp. (50.2 
μg/ml). Thymol exhibited approximately three times 
stronger inhibition than essential oil of thyme. The 
vaporous phase of the thyme essential oil (82 μg/ml) 
in glass chambers strongly suppressed the sporulation 
of molds during 60 d of exposure. According to 
them, thymol is lipophilic component, enabling it 
to interact with the cell membrane of fungus cells, 
altering cell membrane permeability by permitting 
the loss of macromolecules. Similar results were also 
reported by various researchers[21,42,43]. 

Mota et al.[44] studied the antifungal activity of 
T. vulgaris essential oil and their component 
against Rhizopus oryzae. Moghtader[45] studied the 
antifungal effects of the T. vulgaris L. essential 
oil and comparison with synthetic thymol on 
Aspergillus niger. The results showed that thymus oil 
1, 1/2 and 1/4 oil dilutions exhibit strong antifungal 
activity than streptomycin sulphate (72 % SP) and 
gentamycin (8 mg/ml) antibiotics and that exhibited 
on strong synthetic thymol was at 10 % dilution. The 
high antifungal properties of thymus oil were due to 
the presence of natural monoterpene phenol thymol.

Gucwa et al.[46] studied the activities of T. vulgaris, 
Citrus limonum, Pelargonium graveolens, 
Cinnamomum cassia, Ocimum basilicum and Eugenia 
caryophyllus essential oils distributed against a group 
of 183 clinical isolates of C. albicans and 76 isolates 
of Candida glabrata. All of the oils exhibited both 
fungistatic and fungicidal activity toward C. albicans 
and C. glabrata isolates. The highest thyme oil MIC 
concentration established for both C. glabrata and 
C. albicans was 5.731 mg/ml (0.625 % (v/v)), but 
predominant values were 0.734 mg/ml (0.08 % (v/v)) 
or less than 0.046 mg/ml (0.005 % (v/v)).

CYTOTOXICITY

Miladi et al.[34] screened T. vulgaris L. and 
Rosmarinus officinalis L. essential oils for their in 
vitro cytotoxic effects against human respiratory 
epithelial cell line (A549). Cytotoxicity was 
measured using 3-(4,5-Dimethylthiazol-2-yl)-2,5-
Diphynyltetrazolium Bromide (MTT) colorimetric 
assay. Dose-dependent studies revealed IC50 of 

8.50±0.01 µg/ml and 10.50±0.01 µg/ml after 72 h 
on the A549 cells, these extracts were not cytotoxic 
towards A549 cell line in all tested concentrations. 
Al-Balushi et al.[25] studied antibacterial and 
cytotoxic activities of petroleum ether, chloroform 
and hydro alcoholic extracts of thymus leaves 
collected from Oman. A brine shrimp test was used 
to estimate cytotoxic activity. Petroleum ether and 
chloroform extracts have almost killed all the shrimp 
larvae at higher concentrations of 1000 μg/ml. Lethal 
Concentration 50 (LC50) values for the two extracts 
were found to be 85.2 and 95.8 μg/ml, respectively. 
Polar fractions like hydro alcoholic extract had 
displayed very low cytotoxic activities.

ANTISPASMODIC ACTIVITY

T. vulgaris L. (Lamiaceae) is well known medicine 
with broncholytic and secretomotoric activity. 
According to van den Broucke et al.[47,48] phenols 
may be of minor significance for the antispasmodic 
effect on smooth muscles due to their small 
contents. They also studied the effect of flavonoids 
(luteolin, luteolin glycosides, apigenin, cirsilineol, 
8-methoxycirsilineol and thymin) as possible 
spasmolytic compounds.

Begrow et al.[49] examined various extract 
preparations of thyme; those with normal and very 
low thymol (and carvacrol) concentrations. Also, 
thymol and carvacrol alone were investigated. 
Functional studies on two different organs (ileum 
and trachea contraction and relaxation) were used 
as well as mucociliary clearance (velocity of ciliary 
transport) in vivo. Thymol and Carvacrol were 
found effective in smooth muscles such as rat ileum 
and trachea independent of the type of stimulation 
(acetylcholine, K+ or Ba++). While thyme extract with 
low thymol contents reduced contractions by ~40 % 
when Ba++ or endothelin-1 were used as stimulants 
indicated that thymol is not the compound of major 
importance. Micucci et al.[50] chemically analyzed 
a new T. vulgaris L. solid essential oil formulation 
composed of liquid essential oil linked to solid 
excipients and evaluated for its intestinal spasmolytic 
and anti spastic effects in ex vivo ileum and colon 
of guinea pig and compared with liquid essential 
oil and excipients. The essential oil was found most 
effective in decreasing basal contractility in ileum 
and colon while excipients addiction permitted 
normal contractility pattern in solid linked essential 
oil. In ileum and colon, the solid formulation of 
T. vulgaris L. exerted the relaxant activity on K+-
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depolarized intestinal smooth muscle as well as 
liquid essential oil. Engelbertz et al.[51] explained 
that thymol alone did no effect on endothelia-induced 
trachea contraction.

ANTIDERMATOPHYTIC ACTIVITY

Sokovic et al.[52] of studied the effect of thymus oil 
against human pathogenic fungi like Trichophyton 
mentagrophytes, Trichophyton rubrum and 
Trichophyton tonsurans. The therapeutic efficacy 
of a 1 % solution of the essential oil of T. vulgaris 
and thymol as well as the commercial preparation 
bifonazole was evaluated. All animals were cured 
after 37 d of observation period.

Jain et al.[11] reported strong antidermatophytic 
activity of T. vulgaris essential oil against all 
selected filamentous fungi namely Trichophyton 
mentagrophytes, Trichophyton rubrum, Trichophyton 
tonsurans, T. soudanense, Microsporum fulvum 
and Microsporum gypseum. MIC and Minimum 
Fungicidal Concentration (MFC) were determined 
by semi solid agar antifungal susceptibility testing 
method. MIC was ranged between 0.020±0.000 to 
0.1±0.033 μl/ml. MFC were ranged from 0.020±0.00 
μl/ml to 0.2±0.000 μl/ml. These promising antifungal 
activities against all selected pathogenic fungi may 
be due to the presence of a high concentration of 
phenolic compounds.

CARDIOVASCULAR TREATMENT

Ramchoun et al.[53] studied the antioxidant, 
hypercholesterolemia and hypotriglyceridemic 
activities of T. vulgaris aqueous extracts. Screening 
of antioxidant activity of polyphenol-rich extracts 
was carried out by using the radical scavenging 
activity method, FRAP assay and by the inhibition 
of the 2,2'-azobis (2-amidinopropane) hydrochloride 
induced oxidative erythrocyte hemolysis. 
Intraperitoneal injection of Triton WR-1339 (at a 
dose of 200 mg/kg body weight) was used for the 
induction of hyperlipidemia in rat. After 24 h of 
treatment with polyphenol-rich extract of T. vulgaris, 
no significant effect on both plasma total cholesterol 
and triglycerides profiles was observed. 

Ocaña A et al.[54] studied the effects of thyme extract 
oils (from T. vulgaris, T. zygis and T. hyemalis) on 
cytokine production and gene of oxidized Low-
Density Lipoproteins (oxLDL)-stimulated THP-1-
macrophages. These cells were incubated with the 
thyme fraction oils and the productions and gene 

expressions of the inflammatory mediators Tumor 
Necrosis Factor-Alpha (TNF-α), Interleukin (IL)-1B, 
IL-6, and IL-10 were determined. Thyme extracts 
significantly reduced production and gene expression 
of the proinflammatory mediators TNF-α, IL-1B, and 
IL-6 and highly increased these parameters on the 
anti-inflammatory IL-10 cytokine.

ANTI-INFLAMMATORY 

Vigo et al.[55] reported that thyme oil reduced 
nitric oxide production by lipopolysaccharide and 
interferon-gamma in a dose-dependent manner 
in murine macrophage cell line J774A.1. They 
suggested that the inhibition of net nitric oxide 
production may be due to their nitric oxide scavenging 
activity and their inhibitory effects on inducible 
nitric oxide synthase gene expression. Thymol is the 
major constituent responsible for anti-inflammatory 
activity[56].

ANTIVIRAL ACTIVITY

Rezatofighi et al.[57] evaluated T. vulgaris extracts 
against Newcastle disease virus in Ovo. Egg toxicity 
assay was performed using embryonated eggs to 
determine the maximum non-toxic concentration. 
Inhibition percentage was determined as 10 (1.75), 
which indicated the ability of the extracts to reduce 
the viral potency by more than 56 folds.

Kaewprom et al.[58] studied the antiviral activity of 
T. vulgaris and Nepeta cataria hydrosols against 
porcine reproductive and respiratory syndrome virus. 
They revealed that T. vulgaris hydrosol significantly 
reduced the Porcine Reproductive and Respiratory 
Syndrome Virus (PRRSV) load. The anti-PRRSV 
activity occurred in both pre-entry and post-entry 
steps.

Nolkemper et al.[59] examined aqueous extracts 
isolated from species of the Lamiaceae family for 
their antiviral activity against Herpes Simplex Virus 
(HSV). Among all extracts T. vulgaris extracts 
exhibited inhibitory activity against HSV-1, type 2 
(HSV-2) and an acyclovir-resistant strain of HSV-1 
which were tested in vitro on RC-37 cells in a plaque 
reduction assay. 

Vimalanathan et al.[60] evaluated several essential 
oils and some of their major constituents for their 
possible anti-influenza virus properties in both 
liquid and vapor phases. T. vulgaris displayed 100 
% inhibitory activity at 3.1 µl/ml concentration in 
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liquid phase.

INSECTICIDAL ACTIVITY AND LARVI-
CIDAL ACTIVITY 

El-Akhal et al.[61] evaluated the properties of 
larvicidal activity of essential oils of T. vulgaris 
and O. majorana family of Lamiaceae collected at 
Taounate province in the North East of Morocco, 
against the larvae of the malaria vector Anopheles 
labranchiae (Diptera: Culicidae). The mortality 
percentages were determined after 24 h. LC50 and 
LC90 were calculated and measured. They were 
respectively of the order of 351.63 µg/ml and 621.34 
µg/ml for the essential oil of T. vulgaris whereas O. 
majorana were found of the order of LC50=107.13 
µg/ml and LC90 =365.9μg/ml.

Szczepanik et al.[62] studied insecticidal activities of 
T. vulgaris essential oil and its components (thymol 
and Carvacrol) against larvae of lesser mealworm, 
Alphitobius diaperinus (A. diaperinus). The 
insecticidal activity of thyme volatile oil, thymol 
and Carvacrol were evaluated against completely 
different larval stages of lesser mealworm. The 
sooner and later larval stages were reared on diets 
containing one or two acetone solutions of tested 
compounds. Insecticidal activity of thyme volatile 
oil and pure monoterpenes against A. diaperinus 
larvae relied on the dose and age of larvae. The 
growth of younger larvae was considerably affected, 
whereas those of the older larval stage were less 
influenced and only by pure oil components. In 
young larvae, the application 1 % thyme oil, thymol 
and Carvacrol, caused mortality of 50.0, 86.67 
and 85 %, respectively. Saroukolai et al.[63] also 
examined insecticidal properties of Trigonodactylus 
persicus essential oil against Tribolium castaneum 
and Sitophilus oryzae. Rodriguez et al.[64] studied the 
larvicidal and cytotoxic activities of extracts from 11 
native plants from North Eastern Mexico and found 
excellent results.

ANTICANCER ACTIVITY

Naturally-occurring mixtures of phytochemicals 
present in plant foods are proposed to possess tumor-
suppressive activities. Kubatka et al.[65] studied the 
antitumor effects of T. vulgaris L. in vivo and in vitro 
mammary carcinoma models. Dried T. vulgaris was 
continuously administered at two concentrations of 
0.1 % and 1 % in the diet in a chemically-induced 
rat mammary carcinomas model and a syngeneic 4T1 

mouse model. After an autopsy, histopathological 
and molecular analyses of rodent mammary 
carcinomas were performed. In mice, T. vulgaris at 
both doses reduced the volume of 4T1 tumors by 85 
% (0.1 %) and 84 % (1 %) compared to the control, 
respectively. Treated tumors showed a substantial 
decrease in necrosis/tumor area ratio and mitotic 
activity index. T. vulgaris L. demonstrated significant 
chemo preventive and therapeutic activities against 
experimental breast carcinoma.

Solar Ultraviolet (UV) radiation-induced reactive 
oxidative species is mainly responsible for the 
development of photo aging. Sun et al.[66] extracted 
rosmarinic acid from T. vulgaris. T. vulgaris 
remarkably prevented the UVB-induced reactive 
oxygen species and lactate dehydrogenase. The 
researcher found that NF-E2-related factor 2 
expression was regulated by dihydrolipoamide 
dehydrogenase, which was a tricarboxylic acid cycle-
associated protein that decreased after UVB exposure. 
Besides, T. vulgaris significantly diminished UVB 
induced phosphorylation of mitogen activated 
protein kinases pathway, containing extracellular 
signal-regulated kinase, Jun N‐terminal kinase and 
p38, which consequently reduced phosphorylated 
c-fos and c-jun.

ANXIETY

Komaki et al.[67] investigated the effects of extract of 
T. vulgaris on rat behavior in the Elevated Plus-Maze 
(EPM). During the experiments, they studied the total 
distance covered by animals, the number of open and 
closed-arm entries and the time spent in open and 
closed arms. Researcher suggested that T. vulgaris 
may have an anxiolytic profile in rat behavior in the 
EPM test, which is not influenced by the locomotors 
activity. 

Based upon available literature, T. vulgaris emerged 
as a source of several potential biological components 
which showed broad spectrum pharmacological 
activities like antibacterial, antioxidant, antifungal, 
anti-inflammatory, antispasmodic, cytotoxicity, 
anticarcinogenic, nematicidal, larvicidial, and 
antiviral. The oil is also beneficial in boosting the 
immune system and helps to fight various ailments. 
Thyme is widely used for seasoning of vegetables, 
fish, soups and poultry farms, for flavoring liqueurs, 
herbal tea preparations.

Furthermore, considering its multifaceted medicinal 
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uses, there is wide scope for future research especially 
in the field of antitumor and cytotoxic properties of 
essential oil and aqueous extracts.

The estimation of correct dosage of different plant 
fractions and their toxicological effect should be 
determined. Application of chemical constituents of 
T. vulgaris L. and their mixer for treatment of various 
illnesses can expose the doors to development of 
effective therapeutic agents.
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