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Abstract Marjoram is characterized by containing
compounds that are characterized by their
antioxidant activity, such as Phenolic substances,
especially phenolic acids, Carvacrol, Thymol, and
flavonoids are among the most The active compound
in antioxidants is hydroquinone, which was used as a
sensorVital for cholesterol Hydroguinone derivatives
have also revealed activities against lymphocytic
leukemia .As for the other components of the
marjoram plant they are tannins, alkaloids,
saboniat, and terpenoids. (Terpenoids), Phenol Trip.
This study aimed to investigate the antioxidant
effects of an aqueous extract of Origanum majorana
leaves on hematological parameters, liver enzymes,
and serum proteins in rabbits. From 1 September,
2024, to 3 January 2025, at the University of Al-
Zahrawi's Faculty of Medical Laboratory
Technique. where the rabbits used in the experiment
were housed in special cages. Twelve rabbits were
divided into two groups, G1 receiving water and
protein pellets as a control group and G2 receiving
Origanum Majorana 150 mg/kg. The findings
indicate that Origanum majorana has no discernible
impact on the number of red blood cells and packed
cell volume. Although Origanum Majorana
significantly increases hemoglobin concentration and
white blood cell count, The measures of total protein
concentration, albumin concentration and globulin
concentration. On other hand there is significant
decrease effect of Origanum Majorana on Alanine
transaminase  concentration and  Aspartate
transaminase concentration. In calculate that
Origanum Majoran has effective role in
enhancement of immunity by increase white blood
cell counts and has antioxidant effect by decrease
liver enzymes and increase of liver proteins.
Keywords — Origanum Majorana , blood parameters,
liver enzymes, liver proteins.
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INTRODUCTION

Origanum majorana, the marjoram plant, is a member
of the Lamiaceae family and has been utilized in
traditional medicine since ancient times (1). The plant is
indigenous to North Africa and Southwest Asia in the
Mediterranean and Asian areas. It is grown in numerous
countries, including Egypt, the United States, France,
Greece, and Hungary, especially in southern Europe (2).
The plant is native to various Mediterranean nations and
possesses potent antibacterial and antifungal properties.
worms, viruses, and parasites (3). Numerous studies have
shown the antifungal, antibacterial and antioxidant
activities of marjoram species (4). Marjoram is an
aromatic plant whose extract showed strong activity
against Gram-positive bacteria. Many studies have shown
antifungal, antibacterial and antioxidant activities of
various species of marjoram (5).

The most significant active ingredients found in
marjoram plants are phenolic compounds, particularly
phenolic acids and flavonoids. Flavonoids and substances
like carvacrol that are known for their antioxidant
properties Additionally identified are tannin, carvacrol,
and thymol (6). Antioxidant powerhouse polyphenol
rosmarinic acid Patients turned to using the marjoram
plant as an alternative to pharmacological medicines for
oxidation (7). The research aims to know the effect of
Origanum majorana on blood parameter, liver enzymes
and liver proteins.

MATERIALS AND MTHODS

Materials and Chemical

The animals were dosed prophylactically with an internal,
hepatic, and intestinal antihelmintic drug Albendazol 3% and
Ivermectin 0.1 ml / rabbit were injected under the skin to
prevent internal and external worms. And they were injected
with Amprolium at a dose of for four days, 0.6 milliliters per
liter of drinking water There is no toxicity associated with
the dose used to prevent coccidiosis (8).
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The aqueous extract of marjoram leaves was prepared
based on previous studies The method (9) is as
follows:

1- Weigh 1 kg of plant leaf powder and add it to 10
liters of distilled water (ratio 10:1(Using the steeping
method (cold extraction method) for 72 hours.

2-The mixture was placed on a hot plate using a
magnetic stirrer to mix well for 4 hours at a
temperature of (25-30)°C.

3- Then filter the mixture using filter

4-The solvent was then removed using a rotary
evaporator until it dried Completely dissolve the
solution and obtain a very viscous vegetable with a
dark brown-black color.

5-The resulting plant extract was weighed, the extract
was divided into sections and stored in glass bottles
Dark, tightly sealed, at a temperature of 4°C.

6-The extract was used within a period not exceeding three
months from the time of its preparation

Study Area

From 1 September, 2024, to 3 January 2025, the
experiment was carried out at the University College of Al-
Zahrawi's Faculty of Medical Laboratory Technique.

Study Design

Twelve male rabbits local(hybrid) breeds weight (1-1.5)
kg with age (6-11) months divided into two groups into
special cages, all animals were examined to ensure that
they were free of injuries and deformities before The
experiment started G1 treat with water and pellets this
group use as control and G2 treated with Organium
marjoram extract 150 mg/kg.

blood examinations.

At the beginning and end of the experiment, three
milliliters of blood were extracted directly from the heart of
each experimental animal. Anticoagulant-containing tubes
were used for blood parameters. Laboratory tests involved
collecting blood in gel tubes, and centrifuging the tubes
3000 times for 20 minutes to separate the serum.

Complete blood count (CBC)

The measurement was carried out automatically after a
blood sample was collected and put into the Urit-2900
device.

Albumin, total protein (TP), aspartate
aminotransferase (AST), and alanine aminotransferase
(ALT).

The measurement was carried out automatically after a
serum sample was collected and put into the DC-40-
Mindray apparatus.

statistical evaluation.

Least significant differences (LSD) were used in the
statistical analysis of the experiment's data using the SAS
(Statistical Analysis System, version 9.1). Mean =+ standard

errors were used to express the results, and P < 0.05 was deemed
statistically significant (10).

RESULT AND DISCUSSION
The results were collecting as the effect of Origanum
Majorana on liver enzyme, liver proteins and  hematological
parameters in local rabbit.

Table 1 showed the effect of Origanum Majorana on blood
parameters Red blood cells count(cell/ml*10°), packed cell
volume (%) , hemoglobin concentration (g/dl) and white blood
cells count(cell/ml*10%). Showed there is no significant
differences in RBCs counts and PCV in all periods and between
groups. While there is significant increase in the WBCs and Hb
concentration in different periods between groups.

Mean + SE L.S.
Parameters D
in s After 60"

Group 1% day day V:slu
RBCs of G1 5.93 £0.17 Aa 5.79 +0.04 Aa 085
RBCs of G2 5.98 +0.35 Aa 6.05+0.09 Aa )
PCV of G1 39.75+1.16 Aa | 38.10+1.33 Aa
PCV OF G2 4 '8(/)6\: Lo 40.00 +£0.54 Aa 9.42

Hb of G1 13.54 £0.22 1377 £0.12
Aa Ab 0.44
Hb of G2 13202057 1 1430+030 Aa
WBCs of G1 3.33+0.44 Aa 335+0.33 Ab 0.75
WBCs of G2 3.92+0.52 Ab 5.19 £0.89 Aa

Significant differences between periods for each group are
indicated by capital letters, whereas significant differences
between periods (N = 6) for each group are indicated by small
letters.

Table 2 showed the Effect of Origanum Majorana on liver
enzymes (ALT) (IU) and (AST) (IU).And liver proteins (TP)
(1U), Albumin (g/dl) and globulin concentration (g/dl). showed
there is significant decrease in liver enzymes and significant
increase in liver proteins in different periods between group

Parameters Mean + SE \L/SID
in Group 1%t day After 60" day asue
ALT of G1 96.25 +5.32 Aa 97 .00 £2.15 Aa 433
ALT of G2 89.80 + 3.88 Ab 78.80 = 4.48 Bb )
AST of G1 88.00 £4.15 Aa 89.25 +£5.45 Aa 789
AST of G2 94 .00+ 5.41 Aa 67.80+ 9.32 Bb )
TPof G1 4.60 +0.42 Aa 450+ 0.31 Ab
TP of G2 5.30 £0.37 Aa 6.22 + 0.18 Aa 0.96
A'b‘gml'” of 2.08+0.16 Aa 2.02+0.07 Ab
Albumin of 0.46
G2 1.88 £0.07 Ba 2,64+ 0.11 Aa
G'Obci:i'” of 2.58+0.53 Aa 2.50+0.32 Ab
Globulin of 0.98
G2 3.42+0.31 Aa 3.58 +£ 0.29 Aa

Significant differences between periods for each group are
indicated by capital letters, whereas significant differences
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between periods (N = 6) for each group are indicated by
small letters.

Discussion

Hematological and biochemical parameters in rabbits can
be influenced by numerous factors, including diet, health
status and environmental conditions (11). We discovered that
Origanum majorana had an impact on the blood parameters in
our investigation. (complete count) by increasing hemoglobin
and white blood cell counts; the higher WBC number may be
linked to thymol, the active ingredient in OM that boosts the
immune response (12). Origanum majorana's beneficial
effects on blood hematology also included an increase in
hemoglobin levels. The higher iron content of OM, which is
thought to be a necessary nutrient for hemoglobin production,
may be the cause of its beneficial effects on Hb (13). The
findings concur with (14,15). However, Origanum majorana
has an effect on liver proteins and enzymes by increasing
liver protein (total protein, albumin, and globulin) and
decreasing liver enzymes (AST and ALT). Numerous
phytochemicals with antioxidant properties found in plants
have been shown to reduce the effects of oxidative stress
agents in vitro (16). Antioxidants help stop oxidation, which
can damage cells and hasten the aging process. Antioxidants
may strengthen the immune system and reduce the risk of
infections, cancer, and heart disease. Vitamins, minerals, and
other compounds are examples of antioxidants found in food
(17). These outcomes could be explained by the antioxidants
in marjoram, which significantly aided liver regeneration
(18). These findings concur with (19,20,21). It was
discovered that Origanum majorana reduced liver enzymes.
Marjoram's antioxidant qualities, which are linked to its
polyphenolic compounds like flavonoids and phenolic acids,
probably have a significant impact on scavenging reactive
oxygen species and improving cellular repair processes (22).

CONCLUSION

Because Origanum Majorana has a strong effect on
boosting immunity by increasing white blood cells, it is
crucial to use antioxidant herbal remedies like this one to
improve liver function, blood formation, and immunity.
Additionally, Origanum majorana has elevated liver
proteins (total protein, albumin, and globulin) and Hb, .On
the other hand, Origanum majorana has lower levels of the
liver enzymes ALT and AST.

Acknowledgements

N/A

Conflict of Interest

The authors declare no conflict of interest.

REFERENCES

1) Tripathy, B., Satyanarayana, S., Khan, K. A., &
Raja, K. (2017). An updated review on traditional
uses, taxonomy, phytochemistry, pharmacology
and toxicology of Origanum  majorana.
International Journal of Pharma Research and
Health Sciences, 5(4), 1717-23.

2) Paniagua-Zambrana, N. Y., Bussmann, R. W.,
Khojimatov, O. K., & Kikvidze, Z. (2025).

Origanum majorana L. Origanum vulgare L. Lamiaceae.
In Ethnobotany of the Mountain Regions of Eastern
Europe: Carpathians (pp. 1863-1879). Cham: Springer
Nature Switzerland.

3) Meéabed; E. M.; El-Sayed; N. M.; Abou-Sreea; A. |;
and Roby; M. H. (2018). Chemical analysis of aqueous
extracts of Origanum majorana and Foeniculum vulgare
and their efficacy on Blastocystis spp. Cysts.
Phytomedicine; 43; 158-163 .

4) Abouelela, M. B., Shawky, E. M., Elgendy, O., Farag,
M. A., & Baky, M. H. (2024). Comparative volatiles
profiling of two marjoram products via GC-MS analysis
in relation to the antioxidant and antibacterial effects.
Scientific Reports, 14(1), 27804.

5) Ellali, N., Hebail, F., Alshabuki, L., Salem, N. A., &
Alhaj, A. (2025). Effect of Marjoram Extract
Containing Monoterpene Hydrocarbons, Oxygenated
Monoterpene, and Phenolic Compounds on Some
Gram-Positive and Gram-Negative Bacteria. Libyan
Medical Journal, 129-136.

6) Erenler; R.; Sen; O.; Aksit; H.; Demirtas; I.; Yaglioglu;
A. S.; Elmastas; M.; and Telci; I. (2016). Isolation and
identification of chemical constituents from Origanum
majorana and investigation of antiproliferative and
antioxidant activities. Journal of the Science of Food
and Agriculture; 96(3); 822-836 .

7) Oliveira, A. S., Ribeiro-Santos, R., Ramos, F., Castilho,
M. C., &Sanches-Silva, A. (2018). UHPLC-DAD multi-
method for determination of phenolics in aromatic
plants. Food analytical methods, 11(2), 440-450.

8) Contreras-Puentes, N., Duarte-Amador, D., Aparicio-
Marenco, D., & Bautista-Fuentes, A. (2020). Intestinal
coccidian: an overview epidemiologic worldwide and
Colombia. Infectio, 24(2), 112-125.

9) Slot, M., Cala, D., Aranda, J., Virgo, A., Michaletz, S.
T., & Winter, K. (2021). Leaf heat tolerance of 147
tropical forest species varies with elevation and leaf
functional traits, but not with phylogeny. Plant, Cell &
Environment, 44(7), 2414-2427.

10) Allison, P. D. (2010). Survival analysis using SAS: a
practical guide. Sas Institute.

11) Simeanu, D., Radu-Rusu, R. M., Macri, A. M., &
Mierlita, D. (2024). Animal Nutrition and Productions:
Series 1. Agriculture, 14(3), 448.

12) Shad, A. A., Bakht, J., Shah, H. U., & Hayat, Y. (2016).
Antioxidant activity and nutritional assessment of
under-utilized medicinal plants. Pakistan Journal of
Pharmaceutical Sciences, 29(6), 2039-2045.

13) ALGarni, E.H.; Hafez, D.A. Effect of extracts of some
herbs on fertility of male diabetic rats. J. Am. Sci. 2015,
11, 165-175.

14) Amer, H. Y., Hassan, R. I., Mustafa, F. E. Z. A., El-
Shoukary, R. D., Rehan, I. F., Zigo, F., ... & Gomaa, W.
M. (2023). Modulation of immunity, antioxidant status,
performance, blood hematology, and intestinal
histomorphometry in response to dietary inclusion of
Origanum majorana in domestic pigeons’ diet. Life,
13(3),

76



2925

Kerbala Journal of Veterinary Medical Sciences Issue (3), Volume (1), (2025)

15—
840

15) Yousefi, M., Ghafarifarsani, H., Hoseinifar, S. H.,
Rashidian, G., & Van Doan, H. (2021). Effects of
dietary marjoram, Origanum majorana extract on
growth performance, hematological, antioxidant,
humoral and mucosal immune responses, and
resistance of common carp, Cyprinus carpio
against Aeromonas hydrophila. Fish & Shellfish
Immunology, 108, 127-133.

16) luchi, T., Akaike, M., Mitsui, T., Ohshima, Y.,
Shintani, Y., Azuma, H., & Matsumoto, T. (2003).
Glucocorticoid  excess  induces  superoxide
production in vascular endothelial cells and elicits
vascular endothelial dysfunction. Circulation
research, 92(1), 81-87.

17) Valko, M., Leibfritz, D., Moncol, J., Cronin, M.
T., Mazur, M., & Telser, J. (2007). Free radicals
and antioxidants in normal physiological functions
and human disease. The international journal of
biochemistry & cell biology, 39(1), 44-84.

18) Baatour,O. ; Mahmoudi, H. ; Tarchoun, I. ; Nasri,
N.; Trabelsi ,N.; Kaddour, R. ; Zaghdoudi, M.;
Hamdaoui, G.; Ksouri, R. ; Lacha, M. and
Marzouk, B. ,(2012a). Salt effect on phenolics and
antioxidant activities of Origanum majorana L.
shoots. J Sci Food Agric., 93: 134- 141,

19) Pasavei, A. G., Mohebbati, R., Boroumand, N.,
Ghorbani, A., Hosseini, A., Jamshidi, S. T., &
Soukhtanloo, M. (2020). Anti-hypolipidemic and
anti-oxidative effects of hydroalcoholic extract of
origanum majorana on the hepatosteatosis induced
with high-fat diet in rats. The Malaysian journal of
medical sciences: MIMS, 27(1), 57.

20) Abou-Seif, H. S., & Hozayen, W. G. (2023).
Origanum majorana L. extract alleviates
dexamethasone-induced hepatotoxicity, oxidative
stress and pathological alterations in vivo. Bulletin
of the National Research Centre, 47(1), 39.

21) Hassanen, N. (2012). Hepatoprotective effects of
marjoram (Origanum marjorana L.) on oxidative
stress  against  Carbon-Tetrachloride-Induced
Toxicity in Rats. Egyptian Journal of Nutrition and
Health, 7(1), 1-18. Health Sci, 5(4), 1717-23.

22) Desouky S, Marzouk M, Soliman AM, Sayed AA.
2015. Modulatory effect of Origanum majorana
extract against cisplatin-induced dyslipidemia in
rats. Int. J. Curr. Res. Life Sci., 4(6 ): 228 -234.



