
Mosavi et al., Journal of Medicinal Herbs, Vol. 14, No. 4: 29-34, 2023 

doi:10.71953/medherb.2023.1192502 

29 

1. Introduction 

In-feed antibiotics (IFA) have been consumed at 

dosage below therapeutic levels in poultry farming to 

improve performance and preserve health (Afiouni et 

al., 2023; Moradpour et al., 2024; Landy and Kheiri, 

2023). IFAs were expected to promote performance of 

the birds as a consequence of promoted gut 

microbiome and limited digestive symptoms, resulting 

in greater nutrient consumption and improved feed: 

gain ratio (Foroutankhah et al., 2019).  Without regard 

to positive effects of IFAs, there is fear of increasing 

proliferation  of   resistant  bacteria  in  the  gut,   which  

 
can be unfavorable to humans (Gheisari et al., 2017). 

As a consequence, attempts have been made in 

different parts of the world to prohibit supplementation 

IFAs in poultry production. As a result of the ban on 

the consumption of IFAs, and the increasing pressure 

on farmers to produce antibiotic-free meat; probiotics 

(Landy and Kavyani, 2013), prebiotics (Ceylan and 

Ciftc, 2003), medicinal plants (Landy and Kheiri, 2019; 

Kavyani et al., 2014) and biologically active peptides 

(Landy et al., 2020) have been investigated. Medicinal 

herb and their products have received enhanced 
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consideration in the last few years for the reason that 

they have been approved by users as organic ingredient 

(Shokraneh et al., 2010).  

Oregano (Origanum vulgare L.) is aromatic perennial 

herb native to temperate Western and Southwestern 

Eurasia and the Mediterranean region. Oregano possess 

rosmarinic acid, linalool, thymol, carvacrol, tannins, 

flavonoids, triterpenes, phenol carvacrol, and thymol 

(Ansari et al., 2021). Oregano leaves contain 

compounds with proven cytotoxic, antioxidant, and 

antibacterial properties (Coccimiglio et al., 2016). 

Oregano extract has been used in animal production as 

appetite, and prevention of pathological damages due 

to its antioxidant activity (Fr An Kis et al., 2009). 

Aglipay et al. (2023) reported that administration of 

oregano extract in drinking water could induce 

favorable influences on performance criteria. In 

contrast Lee et al. (2003) and Jang et al. (2007) 

investigated the effects of oregano essential oils on 

broilers performance; the researchers reported that it 

had not any marked effects on broilers performance. 

On the basis of these investigations, the goal of this 

experiment was to give a contribute on the efficacy of 

dietary administration of different levels of oregano on 

growth performance, carcass traits and immune 

responses of broiler chickens. 

2. Materials and Methods 

2.1. Animals and dietary treatments 

  A total of 192 one-d-old female broiler chicks (Ross 

308) were individually weighted and accidently allotted 

to 16 cages (12 chicks/cage). The dietary treatments 

were as follows: basal diet as a control, control + 4.5 

mg flavophospholipol/kg, or control + 5 or 10 g 

oregano leaves powder/kg of diet. The starter (0 to 14 

day), grower (14 to 28 day) and finisher (28 to 42 day) 

diets were formulated to meet nutrient requirements of 

Ross 308 strain (Aviagen, 2019) and the formula and 

calculated composition have been shown in Table 1. 

The antibiotic or oregano were supplemented to the 

formulated diets at the expense of maize. The birds 

were reared on cages (120 × 120 × 80 cm) for 42 d and 

feed and water were provided ad libitum during the 

experiment. The light schedule includes full of light for 

the first day and a period of 23 h light and 1 h absence 

of light thereafter. The temperature of broiler house 

was preserved at 32oC for the beginning week and 

circumspectly diminished by 3oC in the second and 

third weeks, and eventually set at 22oC afterwards.  
 

Table 1. The ingredient and calculated composition of 

basal starter, grower, and finisher diets. 
Item Starter Grower Finisher 

Ingredient, g/kg    

Corn 549.5 555.3 557.4 

Soybean meal 387.5 366.4 343.7 

Soybean oil 13.6 33.9 57.0 

Dicalcium phosphate 20.8 18.0 16.5 

CaCO3 10.5 9.9 9.3 

NaCl 1.4 1.7 1.7 

NaHCO3 2.9 2.6 2.5 

Trace mineral premix1 2.5 2.5 2.5 

Vitamin premix2 2.5 2.5 2.5 

DL-Methionine 3.7 3.3 3.3 

L-Lysine-HCl 2.8 2.1 2.0 

L-Threonine 1.0 0.7 0.6 

Choline chloride  1.2 1.1 1.0 

Calculated composition     

Metabolizable energy (kcal/kg) 2.870 3.027 3.200 

Crude protein (g/kg) 220 210 200 

Calcium (g/kg) 9.6 8.7 8.1 

Available phosphorus (g/kg) 4.8 4.3 4.0 

Methionine + cysteine (g/kg) 10.3 9.6 9.4 

Lysine (g/kg) 13.7 12.6 11.9 

Threonine (g/kg) 9.3 8.6 8.1 

1 Provided the following per kg of diet: Mg, 120 mg; Fe, 20 

mg; Cu, 16 mg; Zn, 110 mg; Se, 0.3 mg; I, 1.25 mg. 
2 Provided the following per kg of diet: vitamin A, 12,000 IU; 

vitamin D3, 5000 IU; vitamin E, 65 IU; vitamin K, 3.2 mg; 

riboflavin, 8.60 mg; vitamin B12, 0.017 mg; pantothenic acid, 

20 mg; nicotinic acid, 65 mg; folic acid, 2.2 mg.  
 

2.2. Performance and carcass traits 

Body weights (BW) of broilers were measured at 

termination of starter, grower and finisher phases. 

Daily feed intake (DFI) and daily weight gain (DWG) 

were registered in starter, grower and finisher phases as 

well as the whole experiment. Feed conversion ratio 

was calculated by dividing DFI to DWG.  

At 42 day of age, two broilers/cage were accidently 

selected, on the basis of middle weight of the cages and 

sacrificed. Carcass yield was computed by dividing 

eviscerated weight to live BW. Empty proventriculus, 

liver, abdominal fat, gizzard, heart and small intestine 

were too separated, weighted, and computed as a 

proportion of live BW. The length of small intestine 

and ceca were also determined (Landy et al., 2011). 

https://doi.org/10.71953/medherb.2023.1192502
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2.3. Immunity  

At 9 d of age, the broilers were vaccinated against 

Newcastle Disease virus (NDV) and Avian Influenza 

virus (AIV) via an oil-adjuvant injectable emulsion. 

Furthermore, at 21 d of age the broilers were orally 

vaccinated against NDV (Lasota). Antibodies against 

NDV, AIV, and sheep red blood cells (SRBC), were 

determined as humoral immune responses. Albumin to 

globulin (A/G) ratios were also assessed. At 25 d of 

age, the broilers (2 birds/cage) were inoculated with 1 

mL of 1% SRBC, and at 31 d of age the blood samples 

were taken, serum were separated and take the 

measurement of antibodies against SRBC as described 

by Wegmann and Smithies (1966). Antibodies were 

expressed as the log2. At 28 d of age, the blood samples 

were taken, serum were separated and serum samples 

take the measurement of antibodies against NDV and 

AIV as described by Abbas et al. (2011).  

At 42 d of age the blood samples (2 broilers per pen) 

were taken to determine albumin to globulin ratio. 

After obtaining plasma from blood, the concentrations 

of albumin and protein were measured using 

spectrophotometer and the kit (Pars Azmoon Company; 

Tehran, Iran). The concentration of globulin in serum 

was calculated by subtracting albumin concentration 

from proteins. 
 

2.4. Statistical analysis 

The obtained data were submitted to undergo 

analysis of variance technique suitable for a completely 

randomized design using the General Linear Model 

procedures of SAS (SAS Inst. Inc., Cary, NC). 

Comparison of difference between means were done 

using Duncan's multiple range test. Statements of 

statistical significance are based on P<0.05. 

3. Results and discussion 

3.1. Performance and carcass traits 

As indicated in Table 2 addition of antibiotic or 

different levels of oregano leaves had not any 

significant effects on BW of broilers at 14 d of age 

although it tended to increase in broilers fed diets 

containing antibiotic (P>0.05). The dietary treatments 

had not any significant effects on BW of broilers at 28 

d of age whereas it tended to enhance in broiler 

chickens fed diets containing oregano or antibiotic 

(P>0.05). At 42 d of age broilers fed diets containing 

antibiotic or 10 g oregano/kg of diet had higher BW 

compare to those fed basal diet or basal diet 

supplemented with 5 g oregano/kg of diet; although the 

results were not statistically significant (P>0.05). The 

dietary treatments had not any significant effects on 

DFI (P>0.05). The dietary treatments had not any 

significant effect on FCR although it tended to improve 

in broiler chickens fed diets containing antibiotic or 10 

g oregano/kg of diet (P>0.05). 
 

Table 2. Effect of experimental diets on performance indices of broilers at different ages. 
 Dietary treatments 

Variables Control Flavophospholipol 5 g Oregano/kg 10 g Oregano/kg SEM1 

Body weight (g)      

14 d 285 307 294 292 6.5 

28 d 881 941 937 957 32.4 

42 d 1808 1868 1774 1859 42.2 

Daily feed intake (g/d)      

0-14 d 29 29 30 29 0.7 

14-28 d 94 70 70 70 10 

28-42 d 126 128 125 126 2.3 

0-42 d 75 75 75 75 1 

Feed:gain (g:g)      

0-14 d 1.72 1.56 1.72 1.68 0.1 

14-28 d 1.63 1.55 1.52 1.48 0.4 

28-42 d 1.92 1.94 2.11 1.97 0.1 

0-42 d 1.79 1.74 1.83 1.75 0.03 

1 Standard error of mean. 
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IFAs may possibly control and restrict the spread and 

development of two main types of bacteria in chicks’ 

gut (Ferket, 2004). A further balanced flora in the small 

intestinal of the birds may perhaps cause a higher 

efficaciousness in digestibility and absorption of feed, 

leading to an increased growth and promoted feed 

efficiency (Bedford, 2000). Aglipay et al. (2023) 

reported that administration of oregano extract in 

drinking water could induce favorable influences on 

final BW of broilers. Roofchaee et al. (2011) reported 

that supplementation of oregano essential oils in broiler 

diet could induce favorable influences on growth 

performance and also displayed potent antibacterial 

effects against cecal E. coli. Since the major 

components of oregano oil, have been indicated 

antioxidant, antibacterial and anticoccidial activities 

(Ivanov and Bozakova, 2022) in the current study an 

improvement in growth performance of broilers was 

anticipated. As the performance of broiler chickens was 

not significantly affected by the addition of antibiotics 

or different levels of oregano, it may be due to the 

suitable conditions of the experiment and application of 

easy-to-digest diet, so it is better to test the 

performance of broilers in response to the addition of 

oregano in other conditions, such as receiving 

indigestible or hard-to-digest diets. 

As indicated in Table 3 administration of antibiotic 

or different levels of oregano had not any significant 

effects on carcass yield, relative weight of internal 

organs, and small intestine and ceca lengths (P>0.05). 

Peng et al. (2016) reported that addition of 

avilamycin and oregano to broilers diet could not 

induce any marked effects on carcass traits. Kirkpinar 

et al. (2014) reported that dietary oregano 

supplementation did not affect carcass yields, and the 

relative weight of internal organs. These are consistent 

with the results obtained by Eler et al. (2019) who 

reported that supplementation of oregano essential oils 

in broilers diet did not induce any marked effects on 

carcass characteristics. 
 

Table 3. Effect of experimental diets on carcass yield and internal relative organ weight of broilers at 42 d. 

Relative organ weight 
Dietary treatments 

Control Flavophospholipol 5 g Oregano/kg 10 g Oregano/kg SEM1 

Carcass (%) 77.3 78.2 79.1 79.2 0.6 

Heart (%) 0.47 0.48 0.45 0.51 0.2 

Liver (%) 2.37 2.45 2.32 2.58 0.2 

Abdominal fat (%) 0.97 0.96 1.01 1.13 0.6 

Gizzard (%) 1.94 1.73 1.95 1.78 0.03 

Proventriculus (%) 0.43 0.43 0.52 0.5 0.07 

Small intestine (%) 6.44 5.87 6.52 6.52 2.1 

Small intestine (cm) 247.0 231.0 225.0 226.0 11.1 

Cecum (cm) 41 42 43 41 1.7 

1 Standard error of mean.  

3.2. Immune responses  
The effect of dietary treatments on antibody titers 

against NDV, AIV and SRBC and A/G ratio are 

summarized in Table 4.  
 

Table 4. Effect of experimental diets on immune responses of broiler chickens. 

Variables Dietary treatments 

 Control Flavophospholipol 5 g Oregano/kg 10 g Oregano/kg SEM1 

New castle (log2) 2.74ab 2.25b 3.5a 2.75ab 0.2 

Influenza (log2) 2.37 2.00 2.00 2.50 2.2 

SRBC (log2) 7.75 7.62 8.37 7.75 0.5 

Albumin to globulin ratio 0.89 0.92 0.83 0.94 0.1 

a,b Values in the same row not sharing a common superscript differ significantly (P<0.05).  
1 Standard error of mean. 

 

The dietary treatments had not any significant effects 

on antibody titers against AIV and A/G ratio. The 

antibody titers against NDV increased in broiler 

chickens fed diets containing 5 g oregano/kg of diet 

(P<0.05). The dietary treatments had not any 

significant effects of antibody titers against SRBC, 

although it tended to increase in broiler chickens fed 

diets containing 5 g oregano/kg of diet (P>0.05). 

Franciosini et al. (2016) reported that supplementation 

of aqueous extracts of oregano in broilers diet could 
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improve growth performance, immune function and 

intestinal microbial population. Hashemipour et  al. 

(2013) reported that supplementation of broilers diet 

with thymol and carvacrol enhanced total IgG and IgG 

anti-SRBC and it also decreased heterophil to 

lymphocyte ratio. Abd El-Ghaffar Galal et al. (2016) 

reported that administration of oregano essential oils in 

broilers could improve humoral immune responses to 

NDV and AIV. Du et al. (2016) stated that 

supplementation of broilers diet with thymol and 

carvacrol could induce favorable influences on 

intestinal integrity and modulate immune responses in 

the Clostridium perfringens-challenged broiler 

chickens. In the present study supplementation of 

broilers diet with antibiotic had not any significant 

effects on humoral immune responses. Belay et al. 

(1992) stated that supplementation of virginiamycin in 

broilers diet had not any marked effects on the total 

IgG, IgM antibody titers. Therefore, the impact of 

enteric conditioners and their effects on intestinal flora 

could be mostly restricted to the mucosal immune 

complement and not the systemic portion of the 

immune system  

4. Conclusion 

In conclusion, the results indicate that 

supplementation of broiler diet with 5 g oregano/kg 

could enhance antibody titers against NDV without 

adverse effects on performance criteria. 
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