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ABSTRACT  

Due to anthelmintic resistance in nematodes, several 

research studies have been developed seeking control 

alternatives to these parasites. This study evaluated the in 

vitro action of Origanum vulgare on gastrointestinal 

nematode eggs of cattle. In order to evaluate the ability to 

inhibit egg hatch, different dried leaves extracts of this 

plant were tested, such as dye, hydroalcoholic and 

aqueous extracts at concentrations varying from 0.62 to 80 

mg/mL. Each assay was accompanied by control 

containing levamisole hydrochloride (0.2 mg/mL), 

distilled water and 70º GL grain alcohol at the same 

concentration of the extracts. Test results showed that the 

different O. vulgare extracts inhibited egg hatch of cattle 

gastrointestinal nematodes at a percentage that varied 

from 8.8 to 100%; dye and hydroalcoholic extract were 

the most promising inhibitors. In view of this ovicidal 

property, O. vulgare may be an important source of viable 

antiparasitic compounds for nematodiosis control in 

ruminants. 
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POTENCIAL OVICIDA DE Origanum vulgare (Lamiaceae) EM NEMATÓDEOS 

GASTRINTESTINAIS DE BOVINOS 

 

RESUMO 

Em virtude da resistência dos nematódeos gastrintestinais 

aos antihelmínticos, diversas pesquisas têm sido 

desenvolvidas buscando-se alternativas de controle para 

essas parasitoses. Nesse contexto, o estudo avaliou a ação 

in vitro de Origanum vulgare sobre ovos de nematódeos 

gastrintestinais de bovinos. Para avaliar a capacidade de 

inibição da eclodibilidade dos ovos, diferentes formas de 

extratos das folhas secas desta planta foram testadas como 

tintura, extrato hidroalcoólico e extrato aquoso nas 

concentrações de 0,62 a 80 mg/mL. Cada ensaio foi 

acompanhado de controle contendo cloridrato de 

levamisol (0,2 mg/mL), água destilada e álcool de cereais 

70° GL nas mesmas concentrações dos produtos. Os 

resultados dos testes demonstraram que os diferentes 

extratos de O. vulgare inibiram a eclodibilidade dos ovos 

de nematódeos gastrintestinais de bovinos com percentual 

de inibição variando de 8,8 a 100%, sendo a tintura e o 

extrato hidroalcoólico as formas mais promissoras. Frente 

a esta propriedade ovicida, o O. vulgare pode representar 

uma importante fonte de compostos antiparasitários 

viáveis para o controle das nematodioses em ruminantes. 

 

PALAVRAS-CHAVE: Fitoterápico; Haemonchus spp.; in vitro; orégano 
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INTRODUCTION 

 

Gastrointestinal helminthic diseases in 

ruminants are among the main problems that affect 

livestock in this raising system, greatly limiting the 

economic exploitation of these animals 

(COUMENDOUROS et al., 2003). The 

administration of anthelmintic drugs to these animals 

is the main control measure to prevent the economic 

losses caused by the parasites (MILLER & 

HOROHOV, 2006); however, the wide use of these 

drugs has contributed to the emergence of resistant 

nematodes, which is a worldwide problem 

(CHAGAS et al., 2011). In addition to this, there has 

been a great demand, both within the country and 

abroad, for animal products which are free from 

chemical residues; among the natural alternatives for 

ruminant gastrointestinal nematode control are 

medicinal plants, whose studies have shown 

promising results (ALMEIDA et al., 2007; 

MACEDO et al., 2009; KAMARAJ et al., 2011). 

Until the emergence of synthetic products, 

most available drugs in the world originated from 

studies developed based on the popular culture, 

which makes the rich Brazilian biodiversity a vast 

field of research (BRASIL, 2011). The Lamiaceae 

family, in turn, includes the third largest number of 

species listed as having antiparasitic activity 

(FURTADO, 2006). Research developed with plants 

of this family, especially with Origanum vulgare 

essential oil, has demonstrated antiprotozoal activity 

against Trypanossoma cruzi (SANTORO et al., 

2007) and Eimeria tenella (GIANNENAS et al., 

2003). Several studies on helminths have also been 

done to evaluate O. vulgare essential oil action 

against phytopathogens (OKA et al., 2000; 

BARBOSA et al., 2010) and human intestinal 

parasites (FORCE et al., 2000), although there are no 

studies testing the effect of the O. vulgare on 

gastrointestinal nematodes of cattle. Therefore, the 

main goal of this study was to evaluate the in vitro 

action of different dried leaves extracts of O. vulgare 

on gastrointestinal nematode eggs of cattle. 

 

MATERIALS AND METHODS 

 

O. vulgare dry leaves with quality and origin 

certification were obtained from a commercial 

distributor (Luar Sul®). Different forms of plant 

extracts, such as dye, hydroalcoholic and aqueous 

extracts, were prepared and tested. 

The dye was prepared at a 0.1 g plant 

concentration per microliter of 70° GL grain alcohol 

(GA) as described by Schiedeck et al. (2008), and 

stir-macerated daily for a seven-day period. After 

this period, the solution was filtered through a filter 

paper (n. 1 Whatman) to eliminate solid residue; the 

initial volume was restored with 70° GL grain 

alcohol, and stored in an ambar vial for later use. The 

solvent was extracted at 55 ºC under 600 mm/Hg 

negative pressure using rotary evaporation (Q344M 

Quimis) to obtain the hydroalcoholic extract (HAE). 

Later, the initial volume was restored with sterile 

distilled water, and HAE was used soon afterwards. 

To produce aqueous extract (AqE) a 10% 

solution was prepared from the infusion of the plant 

in water at 90 ºC, and kept in closed flasks for 10 

minutes. Following, the samples were filtered 

through filter paper (n. 1 Whatman) to eliminate 

solid residues; the initial volume was restored with 

sterile distilled water and the solution was used 

immediately. 

Eggs were obtained by collecting feces 

directly from the rectal ampulla of 120-day old 

Holstein cattle, which presented a gastrointestinal 

nematode mixed infection. The animals were 

maintained without anthelminthic treatment for a 60-

day period prior to collection; the count of eggs per 

gram of feces (EPG) was obtained by the GORDON 

& WHITLOCK (1939) technique for over 2000 

eggs. An adapted version of the HUBERT & 

KERBOEUF (1992) technique was used for the 

recovery of eggs, when feces were macerated, 

diluted in distilled water and passed through four 

sieves in decreasing mesh opening order (1 mm, 105 

µm, 55 µm, 25 µm). The eggs were recovered from 

the 25 µm sieve, diluted in distilled water and 

quantified from a 50 µL suspension aliquot three 

times. 

The genera of the nematode larvae present in 

the feces were determined by the ROBERTS & 

O’SULLIVAN (1950) technique. 

The egg hatch test was performed in 24-well 

microplates with six replicates, according to the 

technique proposed by COLES et al. (1992). 

Approximately 150 eggs were placed in each well 

and the extract was tested in eight successive log2 

concentrations of 80 to 0.62 mg/mL. As control, 0.2 

mg/mL levamisole hydrochloride, sterile distilled 

water, and 70° GL grain alcohol (dye solvent) at the 

same concentrations as those of the extracts, were 

used. 

The  microplates  were  incubated  in  a BOD 

incubator  at  28ºC at a relative  humidity of 80% for 

24 h  for  quantification  of eggs and first stage 

larvae in an inverted microscope (Zeiss, Germany). 

Results were expressed as the sextuplicate mean 

percentage of hatchability inhibition, and the 
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efficacy of each treatment in the egg hatch test was 

determined according to the equation described by 

CAMURÇA-VASCONCELOS et al. (2007):  

 

 

𝐻𝑎𝑡𝑐ℎ𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑖𝑛ℎ𝑖𝑛𝑏𝑖𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑟𝑣𝑎𝑒

(𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑎𝑟𝑣𝑎𝑒 + 𝑛𝑢𝑚𝑒𝑏𝑟 𝑜𝑓 𝑒𝑔𝑔𝑠)
100 

 

 

The results were analyzed by ANOVA and means 

were compared by the Tukey test (P≤0.05) by using 

the Statistix 9.0 software. 

 

RESULTS AND DISCUSSION 

 

The different O. vulgare extracts inhibited 

egg hatch gastrointestinal nematodes of cattle, with 

an inhibition percentage ranging from 8.8 to 100% 

(Table 1). In addition, the sextuplicate results were 

homogeneous in all tests performed, showing a low 

standard deviation. The distilled water and 

anthelminthic controls showed an average 

percentage inhibition of 9.8% and 100%, 

respectively. The fecal culture result revealed the 

occurrence of the genera Haemonchus (83%), 

Trichostrongylus (16%) and Oesophagostomum 

(1%). 

 

 

Table 1. Mean inhibition percentage ± standard deviation of gastrointestinal nematodes eggs hatch of cattle 

in different treatments and concentrations of Origanum vulgare extracts 

Concentrations 

(mg/mL) 

Extracts 

GA Dye HAE AqE 

80 100 Aa ± 0.0 100 Aa ± 0.0 96.7 Ba ± 1.51 49.8 Ca ± 2.24 

40 100 Aa ± 0.0 100 Aa ± 0.0 80 Bb ± 1.44 27.7 Cb ± 4.65 

20 95.8 Bb ± 0.67 100 Aa ±0.0 58.7 Cc ± 0.98 18.8 Dc ± 0.76 

10 27.1 Cc ± 1.74 95.6 Ab ± 1.11 41.6 Bd ± 3.25 15.7 Dc ± 0.72 

5 14.2 Bd ± 2.19 40.6 Ac ± 0.92 11.6 BCe ± 0.85 9.6 Cd ± 1.71 

2.5 14.2 Bd ± 0.42 41.4 Ac ± 0.93 11 Ce ± 0.86 9.5 Cd ± 2.57 

1.25 15.6 Bd ± 1.36 33.4 Ad ± 3.36 10.7 Ce ± 2.72 9.8 Cd ± 0.41 

0.62 11.5 Be ± 0.57 30.1 Ad ± 2.96 11.3 Be ± 1.64 8.8 Bd ± 3.25 

GA – grain alcohol 70° GL; HAE - hydroalcoholic extract; AqE –  aqueous extract.  

Different capital letters, in the line, and different small letters, in the column, differ significantly from each other (p≤0.05). 

 

 

 

The hatchability inhibition values for the dye 

ranged from 100 to 30.1%; this extract  showed good 

activity, showing similar results to anthelminthic 

control at the 80, 40 and 20 mg/mL concentrations 

(p>0.05). In the consecutive concentrations there 

was a statistically significant difference in inhibition 

percentages among the concentrations 10, 5 and 1.25 

mg/mL, this effect was directly proportional to the 

concentration (p<0.0001). From the concentration of 

10 mg/mL on, one can observe a significant 

difference between the GA and dye inhibition rates 

(p<0.05). The active compounds present in the dye 

explain this increase. 

Grain alcohol (GA) also obtained results 

ranging from 100 to 11.5%, showing a significantly 

lower action than the dye (p<0.0001) for the 20 

mg/mL concentration, when the dye obtained a 

100% inhibition rate and GA, 95.8%. At the 10 

mg/mL concentration, dye action was 3.5 times 

higher than GA; for this concentration, the inhibition 

difference was on average 2.6 higher for the dye as 

compared to GA. 

The average inhibition hatchability 

percentage of the O. vulgare hydroalcoholic extract 

at the 80 mg/mL concentration was 96.7%, only 

3.3% lower than that of the anthelmintic control. A 

gradual decrease of ovicidal activity was found at 

consecutive concentrations, with statistical 

differences between concentrations until 5 mg/mL. 

Below this concentration, the average inhibition 

percentage remained lower than 11.6%, not showing 

statistical differences from consecutive 

concentrations and the distilled water control 

(p>0.05). 

The results of the O. vulgare aqueous extract 

demonstrated egg hatch inhibition, although the 

average inhibition percentage was low, ranging from 

49.8 to 8.8% at the concentrations tested. At the 80 

mg/mL concentration, the aqueous extract revealed a 

49.8% efficacy, showing a lower activity than that of 
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the anthelmintic control (p<0.0001) and higher than 

that of the distilled water control (p<0.0001). When 

the 80 and 40 mg/mL concentrations were compared, 

a significant activity reduction to 27.7% was 

observed (p<0.0001). From the 5 mg/mL 

concentration, this effect remained lower than 10%, 

showing no statistically significant difference from 

the distilled water control (p>0.05). 

In vitro tests have been widely used in the 

screening of medicinal plants, offering advantages 

such as ease of application, low cost, speed, in 

addition to preventing the indiscriminate use of 

experimental animals (CAMURÇA-

VASCONCELOS et al., 2005). The results obtained 

in this study showed that O. vulgare presents a 

differentiated ovicidal effect on cattle nematodes. 

These differences are related to different factors, 

especially active principles extracted by using 

different techniques and solvents, as well as a 

variation in solubility of the active constituents in 

solvent systems (ELOFF, 1998). 

A range of active compounds, including 

terpenoids, flavanoids, tannins and carvacol, 

considered as a potential source of natural bioactive 

elements, are present in the aromatic plant O. 

vulgare (CLEFF et al., 2010). Several studies report 

that the presence of flavonoids and tannins is 

responsible for the its anthelmintic activity 

(ATHNASIADOU et al., 2001; KERBOEUF et al., 

2008). The presence of these various compounds in 

the leaf of O. vulgare could then be responsible for 

the anthelmintic activities of the extracts tested in 

this study. 

Even though no studies have showed the 

action of O. vulgare extracts on nematode of cattle, 

some research studies evaluating the action of plants 

from the same family on other parasites were found. 

GARDIANO et al. (2011), upon evaluating the 

anthelmintic potential of O. vulgare aqueous extract 

at a 100 mg/mL concentration on the phytonematode 

Rotylenchulus reniformis, observed an egg count 

reduction of only 28%. This result was lower than 

that of this study, which obtained a 49.8% egg hatch 

inhibition at the 80 mg/mL concentration. 

The dye and hydroalcoholic extract of O. 

vulgare showed similar activity to other plants of the 

same family. An example of this is the extract of the 

plant Anisomeles malabarica R. Br., which, at a 25 

mg/mL concentration, inhibited the hatch of H. 

contortus eggs at 100, 93.8 and 83.2% when 

extracted with ethyl acetate, methanol and acetone 

solvents, respectively (KAMARAJ et al., 2011), 

while Mentha piperita extract at a 0.078 mg/mL 

concentration inhibited approximately 90% of H. 

contortus egg hatch (CARVALHO et al., 2012). 

Mentha villosa hydrolate, in turn, at concentrations 

ranging from 20 to 100%, inhibited egg hatch of 

gastrointestinal nematodes of cattle between 67 and 

100%, which was a dose-dependent effect 

(NASCIMENTO et al., 2009). EGUALE et al. 

(2011) found 100% hatchability inhibition of 

Haemonchus contortus eggs when either the aqueous 

or hydroalcoholic extract of the plant Leucas 

martinicensis (Lamiaceae) at a 1 mg/mL 

concentration was used. 

According to the Brazilian Pharmacopoeia 

Herbal Formulary, several dyes formulated with 70% 

alcohol, which have anti-inflammatory, antiflatulent, 

antispasmodic, diuretic, antiseptic, expectorant, 

scabicide, and pediculicide action, are recommended 

for internal and external use in humans (BRASIL, 

2011). In this sense, a lower O. vulgare dye 

concentration (10 mg/mL) with ovicidal action may 

be used in helminthiases because it contains 7% 

alcohol in its composition, but its action in vivo still 

needs to be tested. 

The dye can be considered the most viable 

option for popular use insofar as this formulation 

involves a simple, easy to handle technique, which 

does not require specific equipment, and the material 

can be stored for up to two years (SCHIEDECK et 

al., 2008). Besides, medicinal plant dyes have been 

widely used for the treatment of several diseases in 

popular medicine, as well as for phytopathogen 

control (SOUZA et al., 2004; SCHIEDECK et al., 

2008). 

 

CONCLUSIONS 

 

The different O. vulgare extracts used in 

this study showed anthelmintic activity on eggs of 

gastrointestinal nematodes of cattle; among them, 

dye and hydroalcoholic extract at 10 mg/mL and 

80 mg/mL, respectively, showed the most promising 

results. However, further studies are necessary to 

evaluate their toxicity and active components, in 

addition to their in vivo anthelmintic potential. 
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