
Технологія виробництва і переробки продукції тваринництва, 2020, № 2

21

Aamir Iqbal, Abdul Qudoos, Ismail Bayram, 
Olena Tytariova, Oksana Tsekhmistrenko, 
Mykhailo Slomchynskyi, Serhii Babenko. 
Enhancing immunity level by using 
phytogenic feed additives in animal diets 
(review). Zbirnyk naukovyh prac' «Teh-
nologija vyrobnyctva i pererobky produkcii' 
tvarynnyctva», 2020.  № 2. РР. 21–27.

Рукопис отримано: 27.10.2020р.
Прийнято: 13.11.2020р.
Затверджено до друку: 24.11.2020р.

doi: 10.33245/2310-9289-2020-158-2-21-27

UDC 636.2.087.8:612-017.1 

Enhancing immunity level by using  
phytogenic feed additives in animal diets (review)

Aamir Iqbal1, Abdul Qudoos1, Ismail Bayram1, Olena Tytariova2,  

Oksana Tsekhmistrenko3, Mykhailo Slomchynskyi2, Serhii Babenko2 

1Department of Animal Nutrition and Nutritional Diseases, Faculty of Veterinary Medicine,  
  Afyon Kocatepe University, Afyonkarahisar, Turkey 
2Department of technology of feed, feed additives and feeding of animals, Bila Tserkva National 
Agrarian University, Ukraine 
3Department of Ecology and Biotechnology, Bila Tserkva National Agrarian University, Ukraine 

Oksana Tsekhmistrenko E-mail:
 
oksytsekhmistrenko gmail.com

It is established that antibiotics are one of the most important medical 
discoveries of 20th century and will remain an utmost way of treating disease of 
animals as well as of human beings. We, the human beings, get meat, milk, egg, 
etc. from animals being very important and inevitable part of our daily nutrition. 
The irrational, consecutive and extensive use of antibiotics in food producing 
animals particularly for growth promotion has lead to antibiotic resistance, 
microbial resistance and possible the drug residual threat for human beings due 
to consumption of milk, meat, egg, etc. It was found out that during the normal 
physiology the animals undergo various types of stresses mainly including 
environmental, pathogenic, etc which suppress the immune system as well as 
the GIT of animals and due to this the animals become vulnerable to different 
diseases which leads to immunosuppression, poor health status, increased 
mortality and decreased production. Due to this ban on using synthetic antibiotics 
in animals as antibiotic growth promoters (AGP), an alternative approach is to 
use phytochemicals in animals’ feed for growth promotion, optimum production 
and enhancing or modulating the immunity level of animal. These phytogenic 
feed additives are important and have many properties i.e. anti-fungal, antibiotic, 
anti-inflammatory, antioxidant, antiviral, etc which, when supplemented with diet 
and fed to animals, ensure the protection and improvement of health condition, 
integrity of GIT and enhance the immunity level of animal. This review illustrates 
the importance of plant-based feed additives supplemented with other feedstuff 
and fed to animals particularly their role in immunomodulation to boost the 
immunity level on animal under stress conditions. 

Key words: feed additives, phytobiotics, alternative to antibiotics, animal 
feeding, immunity.

Introduction 
The phytogenic feed additives (PFAs), also 

known as phytobiotics or botanicals, are bioactive 
compounds extracted from plants and their prod-
ucts and added to animal feed to boost growth 
and production of food producing animals. The 
important bioactive compounds of PFAs are 
polyphenols and composition and concentration 
of these compounds depends on extraction tech-
nique, environmental condition, harvesting sea-
son, storage conditions, geography, plants and 

part of the plant being used for this purpose. This 
term includes a variety of herbs or spices which 
are utilized in solid, dried or powder form in crude 
or concentrated form. Apart from these procedures 
to extract the bioactive ingredient, PFAs are divid-
ed into essentials oil (obtained by cold extraction, 
steam or alcoholic distillation) and oleoresins (ex-
tracted by non aqueous solvents) [3, 39, 40]. The 
mechanism of action of PFA is still not very clear-
ly understood but is largely similar to the antiox-
idant, antimicrobial, antibiotic, anti-inflammatory 
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characteristics of the bioactive ingredients being 
extracted from PFAs. When mixed with animal 
feed, it alters the gut microbiota, reduce the micro-
bial toxins and restore the intestinal integrity and 
immune status of animal which leads to optimum 
growth and production. PFAs impart the immuno-
modulatory effects e.g. increases the proliferation 
of lymphocytes, increases the exposure of cyto-
kines and high antibody titer [22, 28, 32, 36, 41].

Since the time when ban was imposed on using 
synthetic antibiotics in food producing animals for 
the purpose of optimum production, growth pro-
motion and enhancing immunity level, the search 
for alternate phytogenic and plant-based feedstuffs, 
having no side effects and considered safe to be 
used in animal feed, has gained a huge attraction. 
The main reason of this paradigm shift was anti-
biotic resistance, antimicrobial resistance and a 
possible drug residual effect in human beings. So it 
was a matter of public health concern which made 
it more sensitive and a ban was put to curtail the 
residual effects of antibiotics which were used in 
food producing animal. These phytogenic feed ad-
ditives enhance the immunity level of animals and 
make them strong enough to bear the stress. Apart 
from this immunomodulation, the phytogenics also 
improve health status and consequently increase 
the production of animals [14]. Flavonoids, a group 
of polyphenolic compounds found in fruits and 
vegetables, includes two naturally occurring com-
pounds genistein and hesperidin found in soybean 
and citrus, respectively, and put positive effects on 
health and egg production of poultry birds [37]. 
In some other research trials soybean isoflavones 
and flavonoids rich alfalfa extract were found to be 
beneficial on growth and production, B and T lym-
phocyte proliferation in broiler chicken [8, 19]. In 
another study it was reported that flavonoids and 
their extracts had some immunomodulatory effects 
as well as also affected surface area, villus length of 
small intestine and improved the overall gut health 
of poultry birds [14, 17, 38].

In a study trial it was observed that Morinda 
citrifolia plant juice extracts enhanced the pro-
liferation of CD4 and CD8 T cell in newly born 
calves and it positively modulated the immunity 
level of animals [6]. In a research study performed 
by [35] the immunomodulatory effects of Morinda 
citrifolia was observed in poultry birds when fresh 
juice of the plant was supplemented 5% mixed in 
water and it boosted both the humoral (B cell me-
diated) and cellular (T cell mediated) immunity 
level in broiler chickens. It was also observed that 
humoral immunity response was statistically sig-
nificant (p<0.05) in the treated birds as compared 
to that of control group and the peak response was 
seen in 1st week of post infection. 

The pathogenic organisms and other envi-
ronmental stressor can destroy the animal tissues 
and cells and if this destruction keeps on going, 
a time will come when concentration of reactive 
oxygen species (ROS) is increased which causes 
lipid peroxidation and oxidative damage of cell 
membranes and it challenges the immunity status 
of animal. If there is no antioxidant to neutralize 
ROS it triggers the inflammation in which vari-
ous types of cells are sent to the inflammation site 
after the cytokines and chemokines are secreted. 
It is normal physiological response of body to-
wards pathogenic microbes entering the body and 
to fight against the infection [4, 7, 25]. GIT is the 
first site where food is degraded and absorbed and 
pathogens reach there by destroying the mucus 
membranes. So the protection of GIT is of great 
importance to ensure the optimum health and pro-
duction of animals and it also boosts the immunity 
level of the animal [7]. The animals react to the 
external stressors by decreasing feed intake which 
decreases body weight; these stressors whether 
are of exogenous or endogenous nature depress 
the immune response, damage the gut integrity 
and leads to low growth and production of ani-
mals that poses economic losses every year. The 
antibiotics are used for growth promotion as well 
as to enhance the immunity level of the animals 
but due to the detrimental effects of antibiotics, 
ban was imposed, in 2006 by European Union, on 
the use of antibiotics in food producing animals 
for growth promotion purpose. So an alternative 
approach is made by using phytogenic feed ad-
ditives in the diets of animals for the purpose of 
growth promotion, optimum production as well as 
enhancing the immunity level of animals [7, 29]. 

Effect of phytochemicals on immune re-
sponse

The active constituents of plants, phytochemi-
cals, are broadly categorized into two main groups: 
terpenes and terpenoids. These compounds are ex-
tracted from different parts of plant by adopting 
different procedures however the powder form is 
most widely and commonly used [16, 27]. 

Oregano belongs to botanical family of La-
biate and includes widely distributed plant spe-
cies Origanum vulgare, O. onites, etc containing 
a very important bioactive compound carvacrol 
and these are commonly used as feed additives in 
animals. A study was conducted by [30] in which 
oregano essential oil (OEO) was supplemented 
300 ppm along with basal diet of broiler chickens 
and resulted in production of higher antibody titer; 
more specifically high titer of immunoglobulin 
G (IgG). Another study revealed that high doses 
(500 and 1000 ppm) of OEO supplementation re-
sulted in enhanced immunity level in the broiler 
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birds which were vaccinated with new castle dis-
ease and avian influenza virus [13]. In swine high-
er thymus lymphocytic immune cell concentration 
was observed on 14th day of lactation when OEO 
was supplemented 250 ppm in the diet which re-
sulted in positive immunomodulatory effects [13]. 
The concentration of coccidian oocysts in excreta 
was lowered, improved growth and a better im-
mune response was observed when the broiler diet 
was supplemented with OEO 300 ppm or mixture 
of carvacrol and thymol was added 300 ppm [2]. 

A research trial was performed by [31] in 
which cinnamon was supplemented in broiler diet 
0.4% and 0.8% (doses of 100 and 200 ppm es-
sential cinnamon oil) led to improved body weight 
from 1-6 week, improved FCR, increased hemo-
globin and leukocytes concentration in blood of 
broiler chicken [1]. On the other hand positively 
modulated immune response was observed in 21 
day old broilers which were given 5 g/L of drink-
ing water [33]. The table shows some recommen-
dations for the use of phytogenic feed additives in 
animal nutrition.

The phytogenic feed additives are composed 
of herbs, spices, essential oils, extracts, bioactive 
compounds which have an overall positive ef-
fect on growth promotion, optimum production 
and enhancing the immunity level up to extent 
to make them resistant to disease [38, 40]. After 
the chickens were immunized and infected with 
Eimeria tenella the phytonutrient supplemented 
diets were fed to the birds and it resulted in in-
creased body weight, higher antibody titer and an 
increased lymphocytes proliferation as compared 

to the birds who were not fed the supplemented 
diets [26]. Caprylic acid, an organic acid, when it 
was supplemented to broiler chickens; it lowered 
the degree of infection caused by Salmonella en-
terica. This acid down-regulated the gene of bac-
terium responsible for invasion of epithelial cells 
and ultimately it ensured the immunomodulation 
in broiler chickens [23]. 

Prebiotics are macromolecules defined as 
“nonviable feed components which are beneficial 
for host after the gut’s microbial modulation” [10]. 
These are either taken from plant or synthesized 
by the microbes. The mannanoligosaccharide 
(MOS), extracted from the outer cell wall layer of 
Saccharomyces cerevisiae, is used as a prebiotic 
supplement in broiler chicken diets and is reported 
to enhance immunity level [18, 34].

Challenges of using phytogenic compound 
in animal feed

Due to the complex composition, sometimes 
it becomes difficult to systematically and com-
prehensively evaluate the phytochemicals to use 
them in feedstuff. There can be some challenges 
regarding how to use these compounds in feed 
due to possible side effects (toxic, unpleasant 
odor), regularity and legal affairs and their possi-
ble interaction (good or bad) with rest of the other 
ingredients of feedstuff [12, 15]. There is a dire 
need to have a state-of-the-art and well developed 
analytical method to quantify the phytochemicals 
before being added to the animal feedstuff. The 
phytoneutrients are natural and organic substitute 
to the synthetic antibiotics and are considered safe 
by FDA USA but an authentic and complete as-

Table 1 – The recommendations for animal nutrition

Phytogenic 
material

Species in 
which can be 

used

Supplemented 
form Dose rate Immune response Reference

Echinacea 
purpurea L.

Broiler, Ariel part of plant, 
powder 5-10 g/kg diet Higher antibody titer 

against ND [24]

Laying hens Juice 0.25 ml.kg BW Higher WBC cells [5]

Oregano

Broilers

Essential oil 300 ppm in diet Higher IgG titer [30]

Cinnamon Powder 4 and 8 g/kg diet High lymphocytes [31]

Turmeric Rhizome powder 2.5, 5 and 7.5 g/kg diet Higher IgA. IgG 
and IgM titer [9]

Thyme Oil extract 100 and 200 ppm in diet Higher WBC cell [1]
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sessment protocol, encircling all the procedures 
to analytically ensure and quantify the bioactive 
compounds before being used in animal feed, is 
still needed [11]. 

Relevant literature 
A research study was performed on 720, 1 day 

old Arbor Acres broiler chicks by adding two fla-
vonoid compounds genistein and hesperidin found 
in soybean and citrus in the diets. The objective 
of the trial was to check the effects of these flavo-
noids on immunity and intestinal morphology of 
poultry birds. On 16th, 18th and 20th day one half 
of the birds from each group were injected Esch-
erichia coli intraperitoneally 250 µg/kg of body 
weight to induce immunological response. The 
samples were collected on 21st and 42nd day of trial 
and it was observed that the compounds enhanced 
the immunity level by improving phagocytosis and 
due to which statistically significant immunomod-
ulatory effect (p<0.05) was observed. Other param-
eters were also improved but no effect was seen on 
feed intake, body weight gain and FCR of broilers. 
In conclusion it was observed that the phytogenic 
feed additives boosted the immunity level and im-
proved gut health of broiler chickens [20]. 

An experiment was conducted on 336, one 
day old broiler (Ross 308) chicks to observe the 
comparative impact of Echinacea purpurea (EP) 
with standard antibiotic on growth promotion, car-
cass quality and immune level. The chicks were 
divided into 7 different treatment groups. Group 
1 was control and only fed the basal diet, group 
2 was given basal diet + antibiotic (4.5 mg flavo-
phospholipol/kg diet), group 3 was fed basal diet 
+ powder of dried aerial parts of EP (5 g/kg diet), 
group 4 was given basal diet + powder of dried 
aerial part of EP (10 g/kg diet), group 5 was sup-
plemented with basal diet + powder of dried aerial 
part of EP (0.25 g/kg diet), group 6 was fed basal 
diet + powder of dried aerial part of EP 5 g/kg diet 
but EP was supplemented continuously for 3 days 
followed by break of 11 days and last group was 
given basal diet + powder of dried aerial part of 
EP 10 g/kg diet but EP was supplemented contin-
uously for 3 days followed by break of 11 days. 
At 28th and 31st day the blood sampling was done 
to analyze the immune status. The overall results 
showed that supplementation of EP 5 g/kg diet had 
statistically significantly better (p<0.05) daily feed 
intake, daily weight gain and higher antibody titer 
against Newcastle virus and sheep red blood cell 
(SRBC) as compared to rest of other treatments 
groups [24]. 

A study trial was conducted in Ferdowsi Uni-
versity of Mashhad, Iran, on 200, 1 day old Ross 
broiler chicken to check the immunomodulatory 
effect of turmeric rhizome powder (TRP). The 

chicks were divided into 4 main treatment groups 
and 5 replicates which were composed of 10 
birds each and these groups were supplemented 
with corn-soybean meal having TRP at the con-
centration of 0%, 0.25%, 0.50% and 0.75%. On 
14th day one bird from each replicate was infected 
with 0.2 ml of 5% SRBC while the blood sam-
pling was done at 21st and 42nd day. The results 
showed that supplementation of TRP significant-
ly increased IgA, IgM, and IgG as well as TRP 
also significantly decreased monocytes ratio. In a 
conclusion it was reported that TRP had positive-
ly modulated the immunity response in broiler 
chickens [9]. 

The supplementation of herbal oil has been 
in practice since so many years as a part of eth-
noveterinary practices in animal nutrition; in fact 
it is a way to boost immunity and strategically 
control the viral diseases. An experiment trial 
was performed on 120 broiler chicks which were 
randomly divided into 4 treatment groups. Group 
A was not vaccinated being control group while 
other 3 groups were vaccinated with inactivated 
avian influenza and live Lasota vaccine. Oregano 
essential oil (OEO) was orally administered 0.005 
and 0.01% to group C and group D respectively. 
Results showed that the oral supplementation of 
OEO had positive effects on performance of birds 
and it also positively modulated the humoral and 
innate immunity in birds [13]. 

The immunomodulatory effects of proantho-
cyanidins rich extract (PAE) from Pinus radiata 
bark, proanthocyanidins are natural compounds 
present in fruits, flowers, seeds, barks, and veg-
etables, were observed in specific pathogen free 
(SPF) White Leghorn chickens. The proliferation 
of mononuclear cells was increased in birds which 
were treated 20 mg/kg PAE for 2 weeks. On the 
other hand proliferation of splenocytes and burs-
al cells was also increased in the birds treated 5, 
10 and 20 mg/kg PAE for the period of 5 weeks. 
The thymocytes cell proliferation was increased 
in birds which were treated 5 and 10 mg/kg PAE 
for the period of 5 weeks. The PAE enhanced the 
expression of T helper 1 cytokines (interferone-γ) 
and lowered the expression of T helper 2 cytokine 
(interleukins-6). So it was concluded that the PAE 
had an effective immunomodulatory effects on 
SPF white leghorn chicken [21].

In an experiment the chicks were orally in-
jected the virulent oocysts of Eimeria tenella and 
were supplemented the mixture of two phytobi-
otics, VAC (carvacrol, capsicum oleoresin and 
cinnamaldehyde) and MC (turmeric oleoresin and 
capsicum oleoresin) to observe the immunomod-
ulatory response after immunization with Eimeria 
profilin protein. After being orally infected with 



25

tvppt.btsau.edu.ua                                                            Технологія виробництва і переробки продукції тваринництва, 2020, № 2

Eimeria oocysts and immunized with profilin 
protein, the chicks were given VAC or MC sup-
plemented diets which increased BWG, higher 
antibody titer and increased proliferation of lym-
phocytes as compared to control group. Prior to 
the oral infection, the MC fed immunized chick-
ens expressed reduced interferon-γ (IFN-γ) and 
interleukin-6 (IL-6). After the chickens were in-
fected they showed increased levels of IFN-γ and 
IL-6. On the other hand, decreased IL-17F and 
TNFSF15 was shown only in infected chickens 
when VAC supplemented diet was fed. In conclu-
sion the VAC or MC supplemented diets showed 
immunomodulatory impact against avian coccid-
iosis [26].

An experiment was performed to compara-
tively analyze two commercially available orega-
no essential oils (OEO) mixed in broilers diets to 
check growth productivity and immune response 
of 200, 1 day old Ross 308 broiler chickens. The 
dietary protocol included: (1) control group, no 
phytobiotics, (2) mixture of phytonutrients 150 
ppm, (3) OEO 300 ppm, (4) OEO 500 ppm. The 
results showed that higher antibody titer partic-
ularly the IgG (p<0.05) was seen in the broiler 
which were fed OEO 300 ppm as compared to the 
control group [30]. 

Conclusion
The immunological system of animals is the 

first line of defense whenever the animals are 
subjected to heat, toxin, external, internal, envi-
ronmental, pathological stress, etc. In this regard 
the defense system plays a pivotal role in protect-
ing the body from these stresses and it ensures 
optimum health, growth and production of ani-
mal. The animal obtains energy from type of feed 
and the function of immune system depends on 
the quality of diet being fed to the animals. It also 
depends on how much the feed is natural and or-
ganic. The phytogenic feed additives are natural, 
organic and are aligned with the physiology of 
animal; these plant based bioactive compounds 
are safe for animals, do not have side effects and 
are also safe for the end consumers, the human be-
ings. Since majority of the phytogenic feed stuffs 
have the properties of antioxidant, anti-inflam-
matory, so these react accordingly to modulate 
and boost the immunity level. The antibody titer 
is increased, the concentrations of leukocytes, T 
lymphocytes, B lymphocytes, immunoglobulins 
are increased which modulate and enhance the 
immunity level and consequently the animals be-
come strong enough to bear the detrimental situ-
ation. In this way the GIT of animal is protected 
which ensures favorable site for probiotics, good 
health, growth, optimum production and better 
immunity level.

REFERENCES
1. Al-Kassie, G.A.M. (2009). Influence of Two Plant Ex-

tracts Derived From Thyme and Cinnamon on Broiler Perfor-
mance. Pakistan Vet. J. Vol. 29(4), pp. 169–173.

2. Alp, M., Midilli, M., Kocabaǧli, N., Yilmaz, H., 
Turan, N., Gargili, A., Acar, N. (2012). The effects of dietary 
oregano essential oil on live performance, carcass yield, serum 
immunoglobulin G level, and oocyst count in broilers. Journal 
of Applied Poultry Research. Vol. 21(3), pp. 630–636. Avail-
able at: https://doi.org/10.3382/japr.2012-00551

3. Applegate, T. J., Klose, V., Steiner, T., Ganner, A., 
Schatzmayr, G. (2010). Probiotics and phytogenics for poultry: 
Myth or reality ? J. Appl. Poult. Res. Vol. 19(June), pp. 194–
210. Available at: https://doi.org/10.3382/japr.2010-00168

4. Blackwell, T.S., Blackwell, T.R., Holden, E.P., Christ-
man, B.W., Christman, J.W. (1996). In vivo antioxidant treat-
ment suppresses nuclear factor-kappa B activation and neutro-
philic lung inflammation. Journal of Immunology Baltimore, 
Md. 1950 p.

5. Böhmer, B.M., Salisch, H., Paulicks, B R., Roth, F. X. 
(2009). Echinacea purpurea as a potential immunostimulatory 
feed additive in laying hens and fattening pigs by intermittent 
application. Livestock Science. Vol. 122(1), pp. 81–85. Avail-
able at: https://doi.org/10.1016/j.livsci.2008.07.013

6. Brooks, V.J., Schäfer, M., Sharp, P., Xu, J., Cai, J., 
Keuler, N.S, Godbee, R.G., Peek, S.F., Schultz, R.D., Suresh, 
M., Darien, B.J. (2009). Effects of Morinda citrifolia (Noni) 
on CD4 and CD8 T-Cell Activation in Neonatal Calves. The 
Professional Animal Scientist. Vol. 7446(June), pp. 262–265. 
Available at:https://doi.org/10.15232/S1080-7446(15)30716-6

7. Cuzzocrea, S., Riley, D.P., Caputi, A.P.,  Salvemini, D. 
(2001). Antioxidant therapy: a new pharmacological approach 
in shock, inflammation, and ischemia/reperfusion injury. Phar-
macological Reviews. Vol. 53(1), pp. 135–159. 

8. Dong, X.F., Gao, W.W., Tong, J.M., Jia, H.Q., Sa, 
R.N.,  Zhang, Q. (2007). Effect of Polysavone (Alfalfa Extract) 
on Abdominal Fat Deposition and Immunity in Broiler Chick-
ens. Poultry Science. Vol. 86(9), pp. 1955–1959. Available 
at:https://doi.org/10.1093/ps/86.9.1955

9. Emadi, M., Kermanshahi, H. (2007). Effect of Tur-
meric Rhizome Powder on Immunity Responses of Broiler 
Chickens. Journal of Animal and Veterinary Advances. 6(7), 
pp. 833–836.

10.  FAO (2007). FAO technical meeting on prebiotics. 
Available at:http://www.fao.org/ag/agn/files/prebiotics_tech_
meeting.report.pdf.

11.  FDA. Food and drugs. CFR. Title 21. Vol. 6, Part 582. 
Available at:http://www.access.gpo.gov/cgi-bin/ cfrassemble.
cgi?title=200221 

12.  Friedman, M., Henika, P.R.,  Mandrell, R.E. (2002). 
Bactericidal activities of plant Essential Oils and some of their 
isolated constituents against Campylobacter jejuni, Escherich-
ia coli, Listeria monocytogenes, and Salmonella enterica. J. 
Food Prot. Vol. 65(10), pp. 1545–1560. Available at:https://
doi.org/10.4315/0362-028x-65.10.1545

13.  Galal, A.A.A.E.G., El-Araby, I.E.S., Hassanin, O., 
Omar, A.E.S. (2015). Positive Impact of Oregano Essential 
Oil on Growth Performance, Humeral Immune Responses 
and Chicken Interferon Alpha Signalling Pathway in Broil-
ers. Advances in Animal and Veterinary Sciences. Vol. 4(1), 
pp. 57–65. Available at:https://doi.org/10.14737/journal.
aavs/2016/4.1.57.65

14.  Giannenas, I., Tontis, D., Tsalie, E., Chronis, E.F., 
Doukas, D., Kyriazakis, I. (2010). Influence of dietary mush-
room Agaricus bisporus on intestinal morphology and mi-
croflora composition in broiler chickens. Research in Vet-
erinary Science. Vol. 89, pp. 78–84. Available at:https://doi.
org/10.1016/j.rvsc.2010.02.003



26

Технологія виробництва і переробки продукції тваринництва, 2020, № 2                                                tvppt.btsau.edu.ua

15.  Guyue, Ch., Haihong, H., Shuyu, X., Xu, W., Meng-
hong, D., Lingli, H., Zonghui, Yu. (2014). Antibiotic Alterna-
tives: The Substitution of Antibiotics in Animal Husbandry? 
Frontiers in Microbiology. Vol. 5, 217 p. Available at:https://
doi.org/10.3389/fmicb.2014.00217

16.  Hanieh, H., Gerile, C., Narabara, K., Gu, Z., Abe, 
A.,  Kondo, Y. (2010). In vivo immunomodulatory effects of 
dietary purple sweet potato after immunization in chicken. An-
imal Science Journal. Vol. 44(12), pp. 2078–2085. Available 
at:https://doi.org/10.1111/j.1740-0929.2009.00715.x

17.  Hassanpour, H., Moghaddam, A.K.Z., Yazdani, A.,  
Bashi, M.C. (2010). Evaluation of intestinal morphology and 
nitric oxide metabolites in broiler chickens supplemented by 
green tea. Comparative Clinical Pathology. Vol. 19(1), pp. 43–
47. Available at:https://doi.org/10.1007/s00580-009-0831-x

18.  Janardhana, V., Broadway, M.M., Bruce, M.P., Lowen-
thal, J.W., Geier, M.S., Hughes, R.J., Bean, A.G.D. (2009). 
Prebiotics Modulate Immune Responses in the Gut-Associated 
Lymphoid Tissue of Chickens. J. Nutr. Vol. 139 (November 
2015), pp. 1404–1409. Available at:https://doi.org/10.3945/
jn.109.105007

19.  Jiang, Z.Y., Jiang, S.Q., Lin, Y.C., Xi, P.B., Yu, D.Q., 
Wu, T.X. (2007). Effects of soybean isoflavone on growth 
performance, meat quality, and antioxidation in male broil-
ers. Poultry Science. Vol. 86(7), pp. 1356–1362. Available 
at:https://doi.org/10.1093/ps/86.7.1356

20.  Kamboh, A.A., Zhu, W. (2014). Individual and com-
bined effects of genistein and hesperidin on immunity and 
intestinal morphometry in lipopolysacharide-challenged broil-
er chickens. Poult Sci. Vol. 93(9), pp. 2175–2183. Available 
at:https://doi.org/10.3382/ps.2014-03971

21.  Kang, M., Mun, S.P. (2019). Effect of proanthocy-
anidin-rich extract from Pinus radiata bark on immune re-
sponse of specific-pathogen-free White Leghorn chickens. 
Poultry Science. Vol. 90, pp. 977–982. Available at:https://doi.
org/10.3382/ps.2010-01160

22.  Kim, D.K., Lillehoj, H.S., Lee, S.H., Jang, S.I., Bra-
vo, D. (2010). High-throughput gene expression analysis of 
intestinal intraepithelial lymphocytes after oral feeding of car-
vacrol, cinnamaldehyde , or Capsicum oleoresin. Poultry Sci-
ence. Vol. 89, pp. 68–81. Available at:https://doi.org/10.3382/
ps.2009-00275

23.  Kollanoor-Johny, A., Mattson, T., Baskaran, S. A., 
Amalaradjou, M.A.R., Hoagland, T.A., Darre, M.J., Venkita-
narayanan, K. (2012). Caprylic acid reduces salmonella En-
teritidis populations in various segments of digestive tract and 
internal organs of 3- and 6- week-old broiler chickens, thera-
peutically. Poultry Science. Vol. 91(7), pp. 1686–1694. Avail-
able at:https://doi.org/10.3382/ps.2011-01716

24.  Landy, N., Ghalamkari, G. (2011). The effects of Echi-
nacea purpurea L. (Purple Coneflower) as an antibiotic growth 
promoter substitution on performance, carcass characteristics 
and humoral immune response in broiler chickens. Journal of 
Medicinal Plants Research. Vol. 5(11), pp. 2332–2338. 

25.  Lee, M.T., Lin, W.C., Yu, B.,  Lee, T.T. (2017). Anti-
oxidant capacity of phytochemicals and their potential effects 
on oxidative status in animals - A review. Asian-Australasian 
Journal of Animal Sciences. Vol. 30(3), pp. 299–308. Available 
at:https://doi.org/10.5713/ajas.16.0438

26.  Lee, S.H., Lillehoj, H.S., Jang, S.I., Lee, K.W., 
Bravo, D., Lillehoj, E.P. (2011). Effects of dietary supple-
mentation with phytonutrients on vaccine-stimulated immu-
nity against infection with Eimeria tenella. Veterinary Para-
sitology. Vol. 181(2–4), pp. 97–105. Available at:https://doi.
org/10.1016/j.vetpar.2011.05.003

27.  Lin, S.S.C., Lu, T.M., Chao, P.C., Lai, Y.Y., Tsai, 
H.T., Chen, C.S., Yang, C.C. (2011). In vivo cytokine modu-
latory effects of cinnamaldehyde, the major constituent of leaf 

essential oil from Cinnamomum osmophloeum Kaneh. Phy-
totherapy Research. Vol. 25(10), pp. 1511–1518. Available at: 
https://doi.org/10.1002/ptr.3419

28.  Liu, H.N., Liu, Y., Hu, L.L., Suo, Y.L., Zhang, L., Jin, 
F., Li, Y. (2014). Effects of dietary supplementation of quercetin 
on performance, egg quality, cecal microflora populations, and 
antioxidant status in laying hens. Poultry Science. Vol. 93(2), 
pp. 347–353. Available at: https://doi.org/10.3382/ps.2013-03225

29.  McLamb, B.L., Gibson, A.J., Overman, E.L., Stahl, 
C., Moeser, A.J. (2013). Early Weaning Stress in Pigs Impairs 
Innate Mucosal Immune Responses to Enterotoxigenic E. coli 
Challenge and Exacerbates Intestinal Injury and Clinical Dis-
ease. PLoS ONE. Vol. 8(4), pp. 1–12. Available at: https://doi.
org/10.1371/journal.pone.0059838

30.  Mohiti-Asli, M., Ghanaatparast-Rashti, M. (2017). 
Comparison of the effect of two phytogenic compounds on 
growth performance and immune response of broilers. Journal 
of Applied Animal Research. Vol. 45(1), pp. 603–608. Avail-
able at: https://doi.org/10.1080/09712119.2016.1243119

31.  Najafi, S, Taherpour, K. (2014). Effects of dietary gin-
ger (Zingiber Officinale), cinnamon (Cinnamomum), synbiotic 
and antibiotic supplementation on performance of broilers. J 
Anim Sci Adv. Vol. 4, pp. 658–667. 

32.  Pourhossein, Z., Qotbi, A.A.A., Seidavi, A., Lauda-
dio, V., Centoducati, G., Tufarelli, V. (2015). Effect of different 
levels of dietary sweet orange (Citrus sinensis) peel extract on 
humoral immune system responses in broiler chickens. Animal 
Science Journal. Vol. 86, pp. 105–110. Available at: https://doi.
org/10.1111/asj.12250

33.  Sadeghi, G., Karimi, A., Padidar, Jahromi, S., Azizi, 
T., Daneshmand, A. (2012). Effects of cinnamon, thyme and 
turmeric infusions on the performance and immune response 
in of 1- to 21-day-old male broilers. Brazilian Journal of Poul-
try Science. Vol. 14(1), pp. 15–20. Available at:https://doi.
org/10.1590/s1516-635x2012000100003

34.  Shanmugasundaram, R., Selvaraj, R.K. (2011). Effect 
of killed whole yeast cell prebiotic supplementation on broil-
er performance and intestinal immune cell parameters. Poul-
try Science Vol. 91(1), pp. 107–111. Available at:https://doi.
org/10.3382/ps.2011-01732

35.  Sunder, J., Rb, R., Kundu, A., Sakthivel, J. 
(2007). Immunomodulator effect of Morinda citrifolia in 
poultry. Indian Journal of Animal Sciences. Vol. 77(11),  
pp. 1126–1128.

36.  Taylor, P. (2010). In vitro effects of plant and 
mushroom extracts on immunological function of chick-
en lymphocytes and macrophages. British Poultry Sci-
ence. Vol. 51(2), pp. 213–221. Available at: https://doi.
org/10.1080/00071661003745844

37.  Ting, S., Yeh, H.S., Lien, T.F. (2011). Effects of sup-
plemental levels of hesperetin and naringenin on egg quality, 
serum traits and antioxidant activity of laying hens. Animal 
Feed Science and Technology. Vol. 163(1), pp. 59–66.  Avail-
able at: https://doi.org/10.1016/j.anifeedsci.2010.10.001

38.  Wallace, R.J., Oleszek, W., Franz, C., Hahn, I., Bas-
er, K.H.C., Mathe, A., Teichmann, K. (2010). Dietary plant 
bioactives for poultry health and productivity. British Poultry 
Science. Vol. 51(4), pp. 461–487. Available at: https://doi.org
/10.1080/00071668.2010.506908

39.  Wielen, P.V.D., Urlings, B.A.P., Knapen, F.V. (2000). 
Role of Volatile Fatty Acids in Development of the Cecal Mi-
croflora in Broiler Chickens during Growth. Applied And Envi-
ronmental Microbiology. Vol. 66(6), pp. 2536–2540. Available 
at: https://doi.org/10.1128/AEM.66.6.2536-2540.2000

40.  Windisch, W., Schedle, K., Plitzner, C., Kroismayr, A. 
(2008). Use of phytogenic products as feed additives for swine 
and poultry. Journal of Animal Science. Vol. 86(14), pp. 140–
148. Available at:https://doi.org/10.2527/jas.2007-0459



27

tvppt.btsau.edu.ua                                                            Технологія виробництва і переробки продукції тваринництва, 2020, № 2

Copyright: Aamir Iqbal et al. © This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.

41.  Zhang, Z.F., Kim, I.H. (2014). Effects of multistrain 
probiotics on growth performance, apparent ileal nutrient digest-
ibility, blood characteristics, cecal microbial shedding, and ex-
creta odor contents in broilers. Poultry Science. Vol. 93, pp. 364–
370. Available at:https://doi.org/10.3382/ps.2013-03314

Підвищення рівня імунітету за допомогою фіто-
генних кормових добавок у раціоні тварин

Амір Ікбал, Aбдул Кудуос, Ізмаїл Байрам, Олена 
Титарьова, Оксана Цехмістренко, Михайло Сломчин-
ський, Сергій Бабенко

Встановлено, що антибіотики є одним із найпотуж-
ніших відкриттів у медицині ⅩⅩ століття і залишаються 
найефективнішим способом лікування багатьох хвороб 
як тварин, так і людей. Люди отримують м’ясо, моло-
ко, яйця тощо від тварин, що є важливою і невід’ємною 
частиною щоденного харчування. Нераціональне, сис-
тематичне та широке використання антибіотиків для 
сільськогосподарських тварин, особливо для стимулю-
вання росту, спричинило розвиток резистентності до 
антибіотиків, мікробної стійкості та можливої залишко-
вої загрози для людей через споживання молока, м’яса, 
яєць та ін. З’ясовано, що під час нормального перебігу 
фізіологічних процесів тварини зазнають різних стресів, 
зокрема екологічного, патогенного походження тощо, 
які пригнічують імунну систему, а також діяльність 
шлунково-кишкового тракту тварин. Унаслідок цього 
тварини стають уразливими до різних захворювань, що 
призводить до імуносупресії, поганого стану здоров’я, 
збільшення смертності та зниження продуктивності. 
Через заборону на використання синтетичних антибіо-
тиків – стимуляторів росту у тваринництві, є альтерна-
тивний підхід, який полягає у використанні фітопрепа-
ратів у кормах тварин для стимуляції росту, оптимізації 
виробництва та підвищення або корекції рівня імунного 
статусу тварини. Ці фітогенні кормові добавки як склад-
ники раціону є важливими і мають багато властивостей, 
зокрема протигрибкові, антибіотичні, протизапальні, 
антиоксидантні, противірусні та ін., забезпечують за-
хист та поліпшення стану здоров’я, цілісність ШКТ та 
підвищення рівня імунітету тварини. Цей огляд ілю-
струє важливість рослинних кормових добавок, що 
додаються до кормосумішей і згодовуються тваринам, 
особливо їх значення в імуномодуляції для підвищення 
рівня імунітету у тварин в стресових умовах.

Ключові слова: кормові добавки, фітобіотики, аль-
тернатива антибіотикам, годівля тварин, імунітет.

Повышение уровня иммунитета с помощью фито-
генных кормовых добавок в рационе животных

Амир Икбал, Aбдул Кудуос, Измаил Байрам, Еле-
на Титарёва, Оксана Цехмистренко, Михаил Слом-
чинский, Сергей Бабенко

Установлено, что антибиотики являются одним из 
самых мощных открытий в медицине ⅩⅩ века и оста-
ются эффективным способом лечения многих болез-
ней как животных, так и людей. Люди получают мясо, 
молоко, яйца от животных, что является важной и не-
отъемлемой частью повседневного питания. Нераци-
ональное, систематическое и широкое использование 
антибиотиков для сельскохозяйственных животных, 
особенно для стимулирования роста, привело к разви-
тию резистентности к антибиотикам, микробной устой-
чивости и возможной остаточной угрозе для людей че-
рез потребление молока, мяса, яиц и т.д. Установлено, 
что во время нормального протекания физиологиче-
ских процессов животные испытывают разные стрессы, 
в частности экологического, патогенного происхожде-
ния, которые подавляют иммунную систему, а также 
деятельность желудочно-кишечного тракта животных. 
Вследствие этого животные становятся уязвимыми к 
различным заболеваниям, что приводит к иммуносу-
прессии, плохому состоянию здоровья, увеличению 
смертности и снижению производительности. Из-за 
запрета на использование синтетических антибиоти-
ков-стимуляторов роста в животноводстве, рассматри-
вается альтернативный подход, который заключается 
в использовании фитопрепаратов в кормах животных 
для стимуляции роста, оптимизации производства и 
повышения или коррекции уровня иммунного статуса 
животного. Эти фитогенные кормовые добавки, как со-
ставляющие рациона, важны и имеют много свойств, 
в частности противогрибковые, антибиотические, про-
тивовоспалительные, антиоксидантные, противови-
русные и другие, обеспечивают защиту и улучшение 
состояния здоровья, целостность ЖКТ и повышение 
уровня иммунитета животного. Этот обзор иллюстри-
рует важность растительных кормовых добавок, кото-
рые прилагаются к кормосмесям и скармливаются жи-
вотным, особенно их значение в иммуномодуляции для 
повышения уровня иммунитета у животных в стрессо-
вых условиях.

Ключевые слова: кормовые добавки, фитобиотики, 
альтернатива антибиотикам, кормление животных, имму-
нитет.


