
TRADITION AND MODERNITY IN VETERINARY MEDICINE, 2017, vol. 2, No 1(2): 25-30

OLEUM OREGANO -  PROPERTIES AND APPLICATION 

Ralitsa Bankova

University o f  Forestry, Faculty o f Veterinary Medicine, Sofia, Bulgaria 
E-mail: drr_bankova@abv.bg

ABSTRACT
The tendency seems to be search of natural and ecological products for application in the veterinary 

medicine. Biological active substances of plant origin are such group. One of the example is oregano essential 
oil. It has an application in veterinary medicine. It essential compounds are: timol, carvacrol, y-terpinen, p- 
cimen, terpineol, trans-sabinen-hydratum. A number o f properties have been proven antimicrobial, antifungal, 
nutritional, antioxidant, spasmolytic, cytostatic, antiparasitic and antihepatotoxic of oregano essential oil. The 
aim of this reviw is to present new data about its theraupeutic application.
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Introduction

The application of oregano oil started in Ancient Greece. In Greek the word oregano is trans­
lated as joy of the mountains“. The Greeks were first to use oil for medicinal purposes, such as a 
powerful antiviral, antibacterial, antiseptic, antifungal agent and also as a remedy for pain, and in­
flammation. It was the main antibacterial tool used by Hippocrates. Oregano leaves were tradition­
ally used to treat illnesses related to the respiratory and digestive systems. The plant was also used 
in Roman medicine and cuisine - probably the Romans started to cultivate. It hence spice spreads 
across Central and Northern Europe, and after the discovery of the New World (America).

Antimicrobial and Antifungal Activities

The three essential oils (Origanum vulgare, Origanum dictamnus and commercially available 
oregano oil) exhibited high levels of antimicrobial activity against eight strains of Gram-positive 
and Gram-negative bacteria (Escherichia coli, Pseudomonas aeruginosa, Salmonella typhimurium, 
Staphylococcus aureus, Rhizobium leguminosarum, Bacillus subtilis). The essential oil of O. vul­
gare was extremely bactericidal at 1/4000 dilution and even at dilutions as high as 1/50000 caused 
considerable decrease in bacterial growth rates. The same essential oil also exhibited high levels of 
cytotoxicity against four permanent cell lines including Vero, Hep-2, RSC and HeLa (two derived 
from human cancers) [27].

In study were used the essential oils of oregano, thyme and wild thyme. The antibacterial ac­
tivity of the essential oils was tested by disc diffusion method and by broth micro-dilution suscepti­
bility assay. The strongest antibacterial effect was shown by oregano essential oil (ОЕО) against 
Escherichia coli, Salmonella cholerae suis, Proteus mirabilis, Staphylococcus aureus and Enterococ­
cus faecalis. Minimal inhibitory concentration (MIC) of OEO was 0.39 pl/ml by Gram-negative 
bacteria and 0.7839 pl/ml in Gram-positive bacteria respectively [16].

In vitro activity of the oregano essential oil against sixteen Candida species isolates has been 
established. Ten standard strains C. albicans tested. Six Candida albicans isolates from the animal 
mucous membranes (from dogs and monkey) were tested in parallel. C. albicans isolates obtained 
from animal mucous membranes exhibited MIC and minimal fungicidal concentration (MFC) values
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of 2.72 pl/ml and 5 pl/ml respectively. MIC and MFC values for C. albicans standard strains were 
2.97 pl/ml and 3.54 pl/ml respectively [7].

The antifungal activity of oregano essential oil against some species of Aspergillus has been 
established. At concentration 1000 ppm., OEO completely inhibited the fungal growth by Aspergil­
lus ochraceus NRRL 3174 and ochratoxin A production up to 21 degrees C. At 750 ppm, OEO was 
completely effective up to 14 degrees C [4].

Growth Promoter

In experiment 160 twenty-one-day old pigs were divided to four groups: 1. basal diet (control 
group) and 2. 3. and 4. group with the basal diet supplemented with 0.5, 1.0, or 1.5 kg per tonne 
OEO. Pigs fed OEO at 1.5 kg per tonne achieved the highest average daily gain (ADG). This result 
proves the growth promoter effect of oregano essential oil [1].

In study sows were given diets containing 1000 ppm oregano in the prefarrowing. Oregano- 
treated groups showed a lower annual sow mortality rate, a lower sow culling rate during lactation, 
an increased subsequent farrowing rate, and more live-born piglets per litter compared with the non- 
treated sows. The conclusion was that dietary oregano supplementation improved reproductive per­
formance of sows [2].

Two hundred day-old broilers were divided into four groups: LM -  control group without 
additive, L1, L2 and L3 -  0.3 %, 0,7 % and 1 % oregano oil groups respectively. The highest weight 
gain was observed on the L3 (2484 g). The addition of 1% oregano oil to the diet improved feed 
conversion ratio by approximatley 5 % compared to the control group. In conclusion the results 
show that essential oil of Origanum vulgare could be considered a potential natural growth promoter 
in poultry [13].

Antiinflammatory and Antioxidant Activities

In the study in vitro was established that carvacrol inhibites production of prostaglandin E2 
catalysed by COX-2. The results of the study demonstrate possible antiinflammatory potential of 
carvacrol [18].

In experiment oregano essential oil, administered in the diet (0.05 %-2.0 %) had a significant 
protective effect in rodents against chemically induced colonic damage, inflammatory cell infiltra­
tion, and vascular dilation along with suppressing production of proinflammatory cytokines IL-ip 
and IL-6 [26].

The oral administration of oregano extract significantly prevented mouse gastritis induced by 
cold-restraint stress test. Percutaneous administration of oregano extract also significantly prevented 
mouse contact hypersensitivity induced by oxazolone. This study demonstrated antiinflammatory 
and antioxidant activities of oregano extract [32].

The study of the turkeys meat were fed (4 weeks) with 200 mg oregano essential oil the content 
of malonic aldehyde had the lowest. Thus, it is proven that a diet with OEO can delay the deteriora­
tion induced by lipid oxidation. These results prove that the OEO can be used to replace synthetic 
antioxidants in the food industry or other areas [3].

In experiment the property of OEO to inhibit the generation of malonic aldehyde in the first 
stage of lipid oxidation is determined by TBA test (thiobarbituric acid test) method. In a concentra­
tion of 640-800 mg/l the OEO shows a protective antioxidative activity, which is superior to the
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standard substances butylated hydroxyanisole (BHA-synthetic antioxidative substans) and a-to- 
copherol but equal to butylated hydroxytoluene (BHT). When the amount of the OEO is increased 
to 1000 mg/l, the antioxidative capacity is better than that of BHT [3].

Antiparasitic Action

A dietary supplementation of oregano essential oil (300 mg/kg) showed a positive effect on 
the performance of broiler chickens experimentally infected with Eimeria tenella. Throughout the 
experimental period of 42 days, OEO exerted an anticoccidial effect against Eimeria tenella, which 
was, however, lower than that exhibited by lasalocid [3].

The hydroalcoholic extract (80 mg/ml) of Origanum vulgare in vitro inhibits on gastrointesti­
nal nematode eggs of cattle. It has ovicidal potencial on gastrointestinal nematodes of cattle [10].

Pensel et all., 2014 suggest that essential oil of O. vulgare have anthelmintic effect against 
protoscoleces and cysts of Echinococcus granulosus [23].

Essential oil of Origanum onites was found to be effective against the tick Rhipicephalus tu- 
ranicus. 25 % and higher concentrations of the oil were effective in killing the ticks by the 24-h 
posttreatment. Lethal concentrations for 50 % (LC (50)) and 90 % (LC (90)) of 2.34 % and 7.12 %, 
respectively, were detected 24 h post-treatment. These findings indicate that the essential oil of O. 
onites has potential to be utilized at reasonable concentrations to control tick infestations [6, 8]. 
Parasites, such as head lice and scabies, as well as internal parasites, are repelled by oregano oil. 
The oil can be added to soaps, shampoos, and diluted in olive oil for topical applications [3].

Effects on Immunity

It has investigated the effect of an aqueous extract of Origanum vulgare on lipid peroxidation 
and anti-oxidant status in 1,2-dimethylhydrazine (DMH) - induced rat colon carcinogenesis. The 
levels of the antioxidants were decreased in DMH - treated rats, but were significantly reversed on 
oregano supplementation (40 mg/kg). Oregano supplementation had a modulatory role on tissue 
lipid peroxidation and antioxidant profile in colon cancer-bearing rats, which suggested a possible 
anticancer property of oregano [28].

In this study, the antiproliferative activity of plant extracts from Origanum majorana was tested 
on human lymphoblastic leukemia cell line Jurkat. Marjoram extracts had an IC50 of approximately 
8 and 5 mg/ml in Jurkat cells at 48 and 96 h respectively with a significant decrease in viability of 
78 % at 48 h and 67 % at 96 h as compared to the control. Marjoram significantly reduced prolifer­
ation of Jurkat cells at non-cytotoxic concentrations ranging from 0.25 to 2 mg/ml with inhibitory 
percentage of 53-90 % respectively at day 2. The conclusions from this study suggest that marjoram 
extracts can stimulate apoptosis. It has antiproliferative effect and high antioxidant activity [1].

The cytotoxic effect of methanolic extract from Origanum vulgare was examined on HCT-116 
cell line in vitro in dosis 500 pg/ml only 10 % of the cells remain viable. Only the concentration of 
the plant extract (250 pg/ml) killed 67 % of the cells (33 % of viable cells) in the treatment of MDA- 
MB-231 cell lines after 72 h [14].

It has investigated the effects of carvacrol, obtained of Origanum onites essential oil, on DNA 
synthesis of N-ras transformed myoblast cells. Incubation of the cells with different doses of car­
vacrol prevented DNA synthesis in the growth medium and ras-activating medium, which contains
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dexamethasone. This result suggesting the possibility that carvacrol may find application in cancer 
therapy [30].

In experiment Mexican oregano oil and its main component, carvacrol, are able to inhibit dif­
ferent human and animal viruses in vitro. Specifically, the antiviral effects of Mexican oregano oil 
on acyclovir-resistant herpes simplex virus type 1 (ACVR-HHV-1) and human respiratory syncytial 
virus (HRSV) and of carvacrol on human rotavirus (RV) [24].

Systemic Effects

In the study a water extract of Origanum vulgare administered orally at 20 mg/kg demonstrated 
antihyperglycemic activity, improved the reduction in serum insulin, liver and muscle glycogen con­
tents and body weight in streptozocin (STZ) diabetic rats. That, s why the oregano could be find a 
application in the diabetes therapy [21].

А water extract of oregano had the highest alpha-glucosidase inhibition activity (93.7%) cor­
related to the phenolic content. Kwon et all. 2006 also investigated the ability of the plant extracts 
to inhibit rabbit lung angiotensin I-converting enzyme (ACE). The water extracts of oregano had the 
ACE inhibitory activity oregano (37.4 %) [17].

O. majorana ethanolic extract treatment in dose 500 mg/kg for 14 days against cisplatin-in- 
duced dyslipidemia in rats declines the levels of total lipid, triglycerides, and LDL-cholesterol and 
increase the HDL-cholesterol level significantly. It has positive hypolipidemic potential of oregano 
extract [9].

The dietary supplementation with thymol and carvacrol (1 mmol/kg diet) suppressed serum 
cholesterol levels, which in part could be due to increased activity of geranyl pyrophosphate pyro­
phosphatase in cockerels [5].

In study forty five adult male albino rats were classified into three main groups as follows: group 
I: control. Group II: hypertension was induced by ligation of left renal artery. Group III: hypertension 
was induced and given Oregano vulgare (OV) as 100 mg/kg body weight daily for eight weeks. Sig­
nificant increase in creatinine and cholesterol in untreated in contrast to other groups. The hypertension 
group induced myocardial abnormalities as disruption, vacuolation, inflammation and wide separation 
of cardiac muscle fibers. Myocyte apoptosis were significantly decreased with oregano compared with 
other groups. The supplementation of OV herbetic extract (flavonoid) in hypertensive rats partially 
prevented such occurred changes, suggesting its possible protective effect against the risk of the pro­
gression of cardiovascular diseases during hypertension [12].

In the study aqueous and alcoholic extracts of Oregano majorana induced a significant de­
crease in serum activities of transaminases (AST, ALT), ALP, urea and creatinine and improved the 
liver and kidney histology in lead acetate treated toxicity in mice. Mice were treated with the 3 
different forms of Oregano majorana, one month before and maintained with lead acetate admin­
istration. It could be concluded that Oregano majorana plays an important role in ameliorating liver 
and kidney functions and genotoxicity induced by lead toxicity. There are potential hepatoprotective 
and nephroprotective effect [11].

Single doses of Oregano vulgare (OV) extract (50, 100 and 200 m/kg) were administered in- 
traperitoneally in male rats. OV extract (200 mg/kg) increased percent of time spent on open arms 
and open arms entries, compared with control group. In addition, the extract decreased locomotor 
activity in the open field test. Conclusion: These results suggest that the aqueous extract of OV has 
anxiolytic effect and may also have potential sedative effects [22].
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Carvacrol, administered for seven consecutive days (12.5 mg/kg p.o.) was able to increase 
dopamine and serotonin levels in the prefrontal cortex and hippocampus [31].

Conclusions

In experiments it was found that oregano and its components exhibit antimicrobial, antifungal, 
antioxidant, anticoccidials, anthelmintic, acaricidal and insecticidal effects which determine their 
use in veterinary medicine. The other listed experimentally identified potentials are not proven ef­
fects of oregano and its essential oil. They will be a subject to further investigations.
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