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Abstract:

Background: Oregano (Origanum syriacum L.) is an aromatic plant of the Mediterranean flora widely used as
spices and also for medicinal purposes. The influence of aqueous extracts of oregano on the physiological
performance in rabbit model was assayed via dietary nourishment.

Materials and Methods: An experimental design was conducted on thirty mature males New Zealand white 6
months old sole housed rabbits, and randomly assigned into three dietary groups for 21 days. Two groups fed
with 50 mg/kg and 100 mg/kg of oregano (Origanum syriacum L.) extract versus the third one was kept as
control.

Results: Oregano supplementation resulted in a significant decrease in nitric oxide, myeloperoxidase activity,
oxygen free radicals and interleukin -2, while caused a significant increase in lysozyme activity.

Conclusion: The obtained data declared the antioxidant and anti-inflammatory effect of oregano besides its
non-specific immune-stimulant activity.
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I.  Introduction

Rabbit husbandry is prevalent in the Middle East region because of it is simply growing and eco-
friendly breeding on farms and in backyards. Furthermore, rabbit’s meat is a commonly likable food, and
considered convenient for all nutritional patterns of human consumers [1].

Nowadays, natural components such as medicinal plants and phytogenics fed additive have been used
as alternative approach instead of synthetic drugs as metabolic enhancers, weight gain promoters and immune-
stimulants as well as stress antagonism [2].

Oregano (Origanum syriacum L.) is an aromatic plant of the Mediterranean flora widely used as spices
and also for medicinal purposes. It offered an antioxidant and antimicrobial performances and some reports
accord with its antimutagenic and anticarcinogenic impacts. Origanum essential oil is obtained by steam
distillation and its prime components are carvacrol and thymol. Origanum essential oil is known to possess
antimicrobial, antifungal, and antioxidant activities [3].

Reactive oxygen species (ROS), nitric oxide (NO) myeloperoxidase (MPQ) are prime intermediates in
the oxidative process, and so on, when produced in surplus as in inflammation, they can harm cells through
lipids peroxidizing and perturbing cell molecules [4-6].

The use of phytogenic components has earned importance and given notice in nutritional scope because
of their wide antioxidative behavior as well as their growth and immune promoting actions [7].

So the target of this experiment is the assessment of the effect of oregano diet additives on rabbit
immune response as laboratory animal model.

1. Material And Methods
Ethical approval
All experimental procedures were carried out according to the following protocol approved by the Medical
Research Ethics Committee, National Research Centre, (1179102021).

Plant
Dried leaves of oregano (Origanum syriacum L.) were grounded into powder using an electric grinder.
Fifteen grams of the fine powder of oregano were subjected to extraction with one hundred ml of boiling water
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in a covered flask and left for thirty minutes. After that, the extract was cooled and filtered by means of
Whatman No.1 filter paper to remove the particulate material. The dose and duration of extract treatment were
according to Rababa et al. [8]

Animals
Thirty mature New Zealand white males rabbits, 6 months old with initial weight 2.4 kg were used,
sole housed in cages and weighed weekly throughout the experimental period. Food and water were provided as
necessary desired.
Animals were randomly assigned to 3 groups (10 rabbits in each) as follows:
1) Control group: healthy rabbits that were not exposed to plant treatment.
2) Oregano extract low-dose group: (50 mg/kg) was given by oral daily for 3 weeks,
3) Oregano extract high-dose group: (100 mg/kg) was given by oral daily for 3 weeks

Blood sample collection

Blood samples were gathered from the marginal ear vein of the control and treated groups of rabbits at
4,7,14, and 21 days after treatment. Blood samples were transmitted to plain tubes for serum separation. All
tubes were instantly kept at 4°C and then centrifuged (3,000xg for 10 min); the obtained serum was separated
and all samples transmitted to the laboratory and stored at —20 °C until analyses.

Measurement of nitrite concentration

The nitrite accumulated in serum samples of all groups was estimated as an indicator of nitric oxide
production, according to (Rajaraman et al.1998) [9]. On details, one hundred microlitters of serum samples was
incubated with an equal volume of Griess reagent into flat bottom 96 well plate at 25°C for ten minutes in a dark
place. The absorbance was assessed at 540nm by universal microplate reader ELx 800 UV (Bio-Tek), and the
concentration of nitrite was estimated from the sodium nitrite standard curve.

Myeloperoxidase activity

The assay was determined in vivo, according to (Quade and Roth1997) [10] using 3,3',5,5'-
Tetramethylbenzidine (TMB, Roth). On detailed, ten microlitters serum samples was combined with 80 ul 0.75
mM H202(Sigma) and 110 pul TMB solution (2.9 mM TMB in 14.5% DMSO (Sigma) and 150 mM sodium
phosphate buffer at pH 5.4), and the plate was incubated at 37°C for five minutes. The reaction was ceased by
adding fifty ul 2 M H2S04, and the absorbance was estimated at 450 nm and MPO activity was assessed via the
standard curve.

Reactive oxygen species (ROS)

The assay was performed following the (Anderson and Siwicki 1995) [11] protocol, via colorimetric
estimation of the ROSs output by the macrophage respiratory burst, which enhances reduction of nitroblue
tetrazolium (NBT, Bio Basic, Ontario, Canada Inc.) into dark blue precipitate inside the phagocyte, called
formazan granules.

In detailed, one hundred microlitters of serum sample was added to one hundred microlitters of 0.2%
NBT solution (prepared in phosphate buffered saline, pH 7.4) and incubated for thirty minutes at 25 °C. After
incubation, fifty microlitters from the combined solution were added to one ml of N, N-dimethyl formamide
(DMF, Sigma, St. Louis, MO, USA). The new solution was centrifuged at 3000 g for five minutes, then the
supernatants were transmitted to final plate, and the absorbance was estimated at 540nm using the standard
curve.

Determination of Interleukin-2
The mouse IL-2 ELISA kit (Koma Biotech, Inc.) was used for the quantitative measurement of IL-2 in serum
samples of the five experimental groups followed the manufacture guidelines.

Lysozyme activity assay

One hundred microlitters of tested sera were added to two millilitters of a suspension of Micrococcus
lysodeikticus ATCC 4698 Sigma (0.2 mg/ml) in a 0.05 M sodium phosphate buffer (pH 6.2). The reactions were
performed at a 20°C, and optical density at 530 nm was determined between five and twenty minutes on a
spectrophotometer. A lysozyme activity unit was determined as the amount of enzyme producing a reduction in
optical density of 0.001/min against standard curves [12].
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Statistical analysis

Data for immunological parameters were analyzed and main effects were discussed if P < 0.01, and
were presented as means + SE for the indicated number of independently performed experiments. Statistical
significance (< 0.01) was assessed by t-test.

111. Result
The data obtained in figure (1) exhibited a significant decrease in nitrite concentration indicated
decreasing in NO production from macrophages in groups treated with oregano and proposed directed to
increasing in the doses.
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Figure 1: Determination of nitric oxide production through nitrite concentration by Griess assay
O1- (50 mg/kg of Oregano extract)  O2- (100 mg/kg of Oregano extract ) significant decrease P < 0.01

The results obtained from figure (2) indicated the significant decrease in MPO activity in the treated oregano
samples by increasing sampling days but not significantly affected by increasing the treatment dose.
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Figure 2: Determination of Myeloperoxidase activity
O1- (50 mg/kg of Oregano extract)  O2- (100 mg/kg of Oregano extract ) significant decrease P < 0.01

The data recovered from figure (3) displayed a much significant decrease in ROS production with the addition
of oregano directly proposed to increasing in both dose and treatment days.
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Figure (3): Determination of respiratory oxygen species (ROS) activity
O1- (50 mg/kg of Oregano extract)  O2- (100 mg/kg of Oregano extract) significant decrease P < 0.01

The results obtained from figure (4) indicated a decrease in IL-2 production in the oregano treated groups and
seemed to be an insignificant difference due to concentration.
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Figure (4): Determination of IL-2 production
O1- (50 mg/kg of Oregano extract)  O2- (100 mg/kg of Oregano extract) significant decrease P < 0.01

The data obtained from figure (5) showed a great significant increase in lysozyme activity with the
addition of oregano and directly proposed to increasing in treatment days till day 14 then slightly declined but
not affected by increasing the dose.
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Figure (5): Determination of lysozyme activity
0O1- (50 mg/kg of Oregano extract) O2- (100 mg/kg of Oregano extract) significant decrease P < 0.01.
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IV. Discussion

Oregano, is a bushy, everlasting flavoring herb, native to Europe and Central Asia, is a broadly used
among the world to flavor different foods and processed products [13]. Essential oils and active components
extracted from the leaves and flowers of oregano have been demanded to have numerous useful biological
performances [14].

Oxidative stress is the trouble in the pro-oxidant-antioxidant balance, driving to prospect damage; and
is commonly induced by the attack of reactive radicals, upon the components of living organisms [15].
Oxidative stress can induce an elevation in cell proliferation, DNA damage, aging and cell death. Thus,
numerous studies have positively correlated oxidative stress with the pathogenesis of illnesses, such as chronic-
inflammation, arthritis, atherosclerosis Parkinson’s disease, Alzheimer’s disease and some types of diabetes,
cancer, and, among others [16-18].

Results mentioned in figures (1-3) revealed that the oregano addition to diet resulted in a significant
decrease in output of nitric oxide, myeloperoxidase activity, free oxygen radicals exhibited antioxidant plus anti-
inflammatory behavior. Regarding to these data corresponded with many investigations; (Tan 2015) [19]
announced that the supplementation of ration with O. vulgare subsp. hirtum EO was able to reduce serum of
reactive substances levels in sows’ sera. It was mentioned that leaf-flower oils showed the best antioxidant
activity [20]

High antioxidant activity of four varied types of oregano from central and southern regions of
Argentina was declared via the ABTS assay Asensio et al. [21]

Furthermore, different concentrations of EOs of fifty one wild plants of Origanum ssp. gathered from
varied areas of Sicily prohibited 50% (IC50) of the UV radiation-induced peroxidation in liposomal membranes
and exhibited a good radical scavenging activity [22]. Sarfaraz et al [23] determined the high antioxidant
performance of oregano and marjoram extract using two food model systems, constituting DPPH and B-carotene
bleaching.

Interleukin-2 (IL-2) is one of important signals produced by activated T cells and a variety of immune
disorders have been associated to imbalanced output of these cytokines as inflammatory response [24].

Results obtained from this study revealed decreasing in IL -2 and coincided with that stated by
(Gholijani et al.2015) [25] who added carvacrol “the main component of oregano” at 25 pg/ml to human Jurkat
T Cells in vitro, the addition demonstrated a significant decrease in IL-2 output from 119.4 + 8pg/ml in control
cells to 32.3 + 3.6pg/ml. Different studies have reported anti-inflammatory merits of various species of oregano
[26, 27]

Ocafia-Fuentes et al [28] mentioned a reduction in the synthesis of pro-inflammatory cytokines, as well
as an elevation in the output of anti-inflammatory cytokine from macrophages treated with EO from O. vulgare.

During the early stages of the illness, neutrophils and macrophage infiltration was directed to combat
microorganism, by many approaches as enhancement of lysozymes activity. Lysozyme is a mucolytic enzyme
able to exert damage of peptidoglycan, so it is highly efficient, particularly versus Gram-positive bacteria [29,
30].

Our results that obtained from figure 5 declared significant increasing in lysozyme activity, this data
were coincided with other previous studies; lysozyme activity in rainbow trout plasma was significantly higher
in fish fed diet containing 3.0 mL kg—1 essential oil of O. onites (P < 0.05) [31]. Volpatti et al. (2013) [32]
reported a similar trend in the level of lysozymes.

V. Conclusion
Oregano supplementation diminished the deleterious free radicals, and therefore, it could be used as a
natural antioxidant and stress antagonist. Additionally, this merit could be of a valuable regard, as protect meat
which featured by the existence of high amount of unsaturated fatty acids from oxidation leading to prolonging
in meat shelf life. On the other hand, addition of oregano resulted in minimizing the inflammation incidence
(anti-inflammatory) agent, so it is helpful in treatment of many inflammatory cases. Furthermore, it was
declared that oregano and its extracts and oils have potential innate immune-stimulant activity.

References

[1]. Siddiqui SA, Gerini F, Ikram A, Saeed F, Feng X, Chen Y. Rabbit Meat—Production, Consumption and Consumers’ Attitudes and
Behavior. Sustainability, 2023; 15(3):2008.

[2]. Stevanovi¢ ZD, Bosnjak-Neumdller J, Paji¢-Lijakovi¢ I, Raj J, Vasiljevic M. Essential Oils as Feed Additives—Future
Perspectives. Molecules, 2018; 23(7):1717.

[3]. Koldas S, Demirtas I, Ozen T, Demirci MA, Behget L. Phytochemical screening, anticancer and antioxidant activities of Origanum
vulgare L. ssp. viride (Boiss.) Hayek, a plant of traditional usage. J Sci Food Agric. 2015; 95(4):786-98.

[4]. Alvarez-Dominguez C, Carrasco-Marin E, Lépez-Mato P, Leyva-Cobian F.. The contribution of both oxygen and nitrogen
intermediates to the intracellular killing mechanisms of C1g-opsonized Listeria monocytogenes by the macrophage-like 1C-21 cell
line. Immunology, 2000; 101: 83-9.

DOI: 10.9790/ 3008-1803024853 wwwe.iosrjournals.org 52 | Page



The Potential Antioxidant And Anti-Inflammatory Impact Of Oregano Extract In Rabbit Model

[5].
[6].
[71.
[8].
[9].

[10].
[11].

[12].
[13].

[14].
[15].
[16].
[17].
[18].
[19].
[20].
[21].

[22].

[23].
[24].
[25].
[26].

[271.

[28].

[29].
[30].
[31].

[32].

[33].

Martinez J, Sanchez T, Moreno JJ. Regulation of prostaglandin E2 production by the superoxide radical and nitric oxide in mouse
peritoneal macrophages. Free Radical Research, 2000; 32:303-11.

Pulli B, Ali M, Forghani R, Schob S, Hsieh KL, Wojtkiewicz G, Linnoila JJ, Chen JW. Measuring myeloperoxidase activity in
biological samples. PL0oS One, 2013; 8: e67976.

Wei A, Shibamoto T. Antioxidant activities and volatile constituents of various essential oils. Journal Agricultural Food Chemistry,
2007; 55:1737-4.

Rababa’h AM, Matani BR, Ababneh MA. The ameliorative effects of marjoram in dehydroepiandrosterone induced polycystic
ovary syndrome in rats. Life Sciences, 2020; 261:118353.

Rajaraman V, Nonnecke BJ, Franklin ST, Hammell DC, Horst RL. Effect of vitamins A and E on nitric oxide production by blood
mononuclear leukocytes from neonatal calves fed milk replacer. Journal Dairy Science, 1998; 81: 3278-85.

Quade MJ, Roth JA. A rapid, direct assay to measure degranulation of bovine neutrophil primary granules. Veterinary Immunology
Immunopathology, 1997; 58: 239-48.

Anderson DP, Siwicki AK. Basic Haematology and Serology for Fish Health Programs. In Fish Health Section, Asian Fisheries
Society, Manila, Philippines, 1995; 185-202.

Ellis Al. Lysozyme assays. Techniques in fish immunology, 1990; 1: 101-103.

Morshedloo MR, Salami SA, Nazeri V, Maggi F, Craker L. Essential oil profile of oregano (Origanum vulgare L.) populations
grown under similar soil and climate conditions. Ind. Crops Prod. 2018; 119, 183-190.

Leyva-Lopez N, Gutierrez-Grijalva EP, Vazquez-Olivo G, Heredia JB. Essential oils of oregano: biological activity beyond their
antimicrobial properties. Molecules, 2017; 22:989.

Halliwell B, Gutteridge JMC. Chapter 4: Cellular responses to oxidative stress: Adaptation, damage, repair, senescence and death.
In: Halliwell B., Gutteridge J.M.C., editors. Free Radicals in Biology and Medicine. VVolume 4. Oxford University Press; Oxford,
UK: 2007. pp. 187-267.

Circu ML, Aw TY. Reactive oxygen species, cellular redox systems, and apoptosis. Free Radic. Biol. Med. 2010; 48:749-762.
Gupta RK, Patel AK, Shah N, Chaudhary A, Jha U, Yadav UC. Oxidative stress and antioxidants in disease and cancer: A review.
Asian Pac. Cancer Prev. 2014; 15: 4405-4409.

Siti HN, Kamisah Y, Kamsiah J. The role of oxidative stress, antioxidants and vascular inflammation in cardiovascular disease (a
review) Vascul. Pharmacol. 2015; 71:40-56.

Tan C, Wei H, Sun H, Ao J, Long G, Jiang S, Peng J. Effects of dietary supplementation of oregano essential oil to sows on
oxidative stress status, lactation feed intake of sows, and piglet performance. Biomed. Res. Int. 2015; 2015:9.

Han F, Ma GQ, Yang M, Yan L Xiong W, Shu JC, Zhao ZD, Xu HL. Chemical composition and antioxidant activities of essential
oils from different parts of the oregano. J. Zhejiang Univ. Sci. B. 2017; 18:79-84.

Asensio CM, Grosso NR, Juliani HR. Quality characters, chemical composition and biological activities of oregano (Origanum
spp.) essential oils from central and southern Argentina. Ind. Crop. Prod. 2015; 63:203-213.

Tuttolomondo T, La Bella S, Licata M, Virga G, Leto C, Saija A, Trombetta D, Tomaino A, Speciale A, Napoli EM. Biomolecular
characterization of wild sicilian oregano: Phytochemical screening of essential oils and extracts, and evaluation of their antioxidant
activities. Chem. Biodivers. 2013; 10:411-433.

Sarfaraz D, Rahimmalek M, Sabzalian MR, Gharibi S, Matkowski A, Szumny A. Essential oil composition and antioxidant activity
of Oregano and Marjoram as affected by different light-emitting diodes. Molecules. 2023; 28(9):3714.

Smith KA. The molecular mechanisms of regulatory t cell immunosuppression. Front Immunol. 2012; 3:379.

Gholijani N, Gharagozloo M, Kalantar F, Ramezani A, Amirghofran Z. Modulation of Cytokine Production and Transcription
Factors Activities in Human Jurkat T Cells by Thymol and Carvacrol. Advanced pharmaceutical bulletin, 2015; 5(Suppl 1), 653—
660.

Arranz E, Jaime L, Lopez de las Hazas MC, Reglero G, Santoyo S. Supercritical fluid extraction as an alternative process to obtain
essential oils with anti-inflammatory properties from marjoram and sweet basil. Ind. Crop. Prod. 2015; 67:121-129.

Leyva-Lépez N, Nair V, Bang WY, Cisneros-Zevallos L, Heredia JB. Protective role of terpenes and polyphenols from three
species of oregano (Lippia graveolens, Lippia palmeri and Hedeoma patens) on the suppression of lipopolysaccharide-induced
inflammation in raw 264.7 macrophage cells. J. Ethnopharmacol. 2016; 187:302—312.

Ocafa-Fuentes A, Arranz-Gutiérrez E, Sefiorans FJ, Reglero G. Supercritical fluid extraction of oregano (Origanum vulgare)
essentials oils: Anti-inflammatory properties based on cytokine response on THP-1 macrophages. Food Chem.Toxicol. 2010;
48:1568-1575.

Vance RE. Inflammasome activation: How macrophages watch what they eat. Cell Host

Microb. 2010; 21: 3-5.

McKean S, Davies J, Moore R. Identification of macrophage-induced genes of Corynebacterium pseudotuberculosis by differential
fluorescence induction. Microb. Infect. 2005; 7:1352-1363.

Diler O, Gormez O, Diler I, Metin S. Effect of oregano (Origanum onites L.) essential oil on growth, lysozyme and antioxidant
activity and resistance against Lactococcus garvieae in rainbow trout, Oncorhynchus mykiss (Walbaum). Aquaculture Nutrition,
2016; 23(4) 1-8.

Volpatti D, Chiara B, Francesca T, Marco G. Growth parameters, innate immune response and resistance to Listonella (Vibrio)
anguillarum of Dicentrarchus labrax fed carvacrol supplemented diets. Aquacult. Res. 2013; 45: 31-44.

DOI: 10.9790/ 3008-1803024853 wwwe.iosrjournals.org 53 | Page



