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Abstract: Over the past 50 years, there has been a rapid increase in the need for poultry meat on a
global scale to meet the rising demand from health, ecology, safety and equity. However, there has
been a significant rise in recent years in both public demand and scientific interest for organic poultry
farming, particularly when using medicinal herbs due to the rising concern of antibiotic resistance in
end users. Ban on the use of antibiotics in the poultry industry has resulted in the demand of herbs as
alternatives to antibiotics. Various research efforts have illustrated the nutritional value of Aloe vera in
improving growth performance and immune status and acting as an antibacterial and anticoccidial
agent in poultry. Aloe vera has been used as a supplement in the form of gel, alcoholic extract, powder,
polysaccharide and aqueous extract. Aloe vera contains more than 200 nutrients, bioactive compounds,
polysaccharides and saponins. In the current review, we have detailed the effect of Aloe vera as an
alternative to antibiotics on growth performance, antimicrobial and antiparasitic activities and blood
biochemical alternations in poultry.

Keywords: Aloe vera; alternative to antibiotics; poultry; production

1. Introduction

Poultry farming provides an affordable source of nutrients and has made significant
contributions to the world’s food security. Despite recent advancements in efficiency, there
is still a biosecurity gap because of infectious diseases and rising feed prices [1]. Addition-
ally, due to the spread of infectious diseases, birds raised in intensive and super intensive
systems are more vulnerable to diseases, resulting in large mortality and financial losses [2].
The adoption of well accepted integrated strategies including the administration of antibi-
otics, vaccines, and other treatments is therefore required [3]. However, chemotherapy is
no longer allowed in many countries because of its negative effects on the environment
and human health, including as the emergence of bacteria resistant to antibiotics, a decline
in bird immunity, and security issues regarding people’s health. Due to the emergence
of microbial resistance and the presence of microbial residues in meat and eggs, the use
of antibiotics as growth promoters has recently been prohibited [1]. Since prohibiting the
use of antibiotics in the production of chicken [2,3], there are strong arguments to keep
using different methods. Antibiotic alternatives that are safer are thus highly encouraged
for the control of infectious bacteria. Herbal therapy has historically been a useful thera-
peutic option in many parts of the world. However, little of this crucial ethno-veterinary
information has been documented. In view of the rising cost of pharmaceuticals and their
expanding significance in the future production of organic goods, herbal plants need to
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be recorded. Additionally, because herbs are naturally a broad spectrum, they offer a
viable alternative when diseases develop resistance to antibiotics. Several feed additives
have been proposed such as probiotic [3–10], prebiotics [11–14], enzymes [9,15–18], and
botanicals [19–39] in poultry.

Aloe vera is a stemless, succulent medicinal plant belonging to the Liliaceae family
with turgid, lance-shaped leaves with sharp points and jagged edges [40]. The Arabic
word “Alloeh,” which means brilliant and bitter, is the source of the name Aloe vera.
Physiologically, the most active member of the Aloe genus is Aloe barbadensis [41]. With
more than 75 bioactive compounds, it is widely used in China, India, and Egypt. Aloe vera
has been utilised for medicinal purposes since ancient times [42,43], and it is still used today
to make cosmetics, medications, and foods for humans [44]. Aloe vera has been documented
to be used by farmers in rural areas to control and treat poultry diseases [45].

An Aloe vera plant may reach a mature height of 80 to 100 cm. The mature leaves are
formed by three layers (Figure 1). The top layer, referred to as the rind, contains the phloem,
xylem, and vascular bundles that transport nutrients. The intermediate layer known as
“sap” (aloe latex) contains a bitter liquid that takes the form of a yellow substance. Aloe vera
is primarily grown for the inner layer, which is a whitish, viscous, semisolid, transparent
gel-like substance having therapeutic potentials [46].

Figure 1. Gross morphology of the Aloe vera plant.

Polysaccharides, phenolic substances, vitamins, minerals, sugars, proteins, and saponins
make up its gel and have unique pharmacological properties in various disorders [47,48].
About 98% of the Aloe vera gel’s ingredients are water [41]. Aloe vera gel’s solid component
has an average pH of 4.55 and is made up of 0.66% non-soluble material and 0.56% soluble
material. There are more than 75 distinct active components in this substantial amount.
Vitamin A, riboflavin, thiamine, pyridoxine, niacin, vitamin E, choline, vitamin C, and
folic acid are among the vitamins abundant in Aloe. Calcium, iron, copper, magnesium,
chromium, potassium, manganese, sodium, phosphorus, and zinc are significant minerals
extracted from Aloe vera (http://wholeleaf.com, accessed 24 October 2022). Aloe vera gel is
mostly composed of cellulose, mannose-containing polysaccharides, and pectic polysac-
charides. Other phytochemicals include enzymes, lectins, anthrones, polymannans, resins,
sterols, acetylated acids, terpenoids, tannins, mannan compounds, and flavonoids [49–54].
In the current review, we have detailed the effects of Aloe vera as alternative to antibiotics
on growth performance, antimicrobial and antiparasitic activities and blood biochemical
alternations in poultry (Figure 2).

http://wholeleaf.com
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Figure 2. Multiple beneficial effects of Aloe vera in poultry.

2. Growth Effects in Poultry

Improved growth promoting effects in term of feed intake, weight gain and feed
efficiency of Aloe vera has been documented (Table 1). According to Singh et al. [55], Aloe vera
has the potential to be a growth promoter in broiler chicks, and its growth-stimulating
effects are comparable to antibiotic growth promoters. Mmereole [56] evaluated the growth-
promoting effects of Aloe vera and terramysin in broiler and discovered that the former
treatment caused chickens to gain weight at a considerably greater rate. In broilers dosed
with water-based infusions of polyherbal plants, including Aloe vera (20 mL/L of drinking
water), Raziq et al. [57] observed better feed efficiency and weight growth. Aloe vera gel
extract in drinking water is more effective in enhancing broiler performance than antibiotic
growth promoters, according to Bernard et al. [58] and Nalge et al. [59], without having a
negative impact on the birds’ general health status. Enhancing feed intake, endogenous
digestive enzyme secretion, antioxidation status, and antibacterial properties are a few
positive effects demonstrated by Aloe vera [60,61]. Improved growth effects have also been
positively correlated with positive effects on intestinal histological features in broilers and
other poultry species (Table 1), as reported elsewhere [62–65].

Table 1. Main effects of Aloe vera supplementation on poultry production and health.

Dose and Application Method Main Effect Poultry Species References

Feed intake

0.5% leaf powder Increase Japanese quails Arif et al. [66]

2% Aloe vera extract Increase Broiler Darabighane et al. [67]

2.5 g/L powder Increase Broilers Ahmad et al. [64]

15% Aloe vera powder Increase Satpuda poultry Bhargande et al. [68]

1, 1.5 and 2 g/kg Aloe vera powder Increase Vanaraja birds Lotha and Vidyarthi [69]

Weight gain

0.5% leaf powder Increase Japanese quails Arif et al. [66]

600 mg aqueous Aloe vera Increase Broilers Changkang et al. [70]

1% Aloe vera powder Increase Broiler Mmereole [56]

6% Aloe vera powder Increase Naj quails Ghasemi-Sadabadi et al. [71]

2% Aloe vera leaves extract Increase Broiler Darabighane et al. [67]

1.5% water extract Increase Broilers Amber et al. [1]

0.1, 0.2 and 0.3% leaf powder Increase Broilers Singh et al. [72]

50 mg/L methanolic extract Increase Broilers Nalge et al. [59]

5 mL and 10 mL/L gel Increase Broilers Islam et al. [73]

2.5 and 5 g/L gel Increase Broilers Ahmad et al. [64]

1, 1.5 and 2 g/kg Aloe vera powder Increase Vanaraja birds Lotha and Vidyarthi [69]

10% aquous extract Increase Broilers Zayed et al. [65]

100, 200 and 300 mg/kg polysacherides Increase Broilers Khaliq et al. [74]

2 mL/L of water (leaf extract) Increase Turkey poults Bolu et al. [63]
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Table 1. Cont.

Dose and Application Method Main Effect Poultry Species References

Feed conversion
ratio

25 mL water extract Improve Japanese quails Bejar [75]

1.5% water extract Increase Broilers Amber et al. [1]

15.% Aloe vera powder Increase Satpuda poultry Bhargande et al. [68]

15 mL/L gel Increase Broilers Islam et al. [76]

0.5 and 7.5% extract Increase Broilers Shokraneh et al. [77]

1.5% gel in drinking water Increase Broilers Fallah [78]

1 and 2% leaves extract Increase Fayoumi chicks Khan et al. [79]

2.5 and 5 g/L Increase Broilers Ahmad et al. [64]

1 or 2% leaves extract Increase Fayoumi chickens Olupona et al. [80]

Immune response
and antimicrobial

activity

1% in drinking water

Increase response to sheep
red blood cells, NDV and
phytohaemagglutinin-P

injection

Broilers Darabighane et al. [67]

5 mL/L Aloe vera gel Increase antibody titre
against ND Broilers Islam et al. [73]

1 or 2% leaves extract
Increased

haemagglutination
inhibition titres

Fayoumi chicks Khan et al. [79]

50, 100 or 150 mg/L
Increased humoral

responses against viral
infections

Broiler Ojiezeh and Eghafona [81]

1% Aloe vera gel Improved antibody titres
against sheep RBCs Broilers Darabighane et al. [67]

0.1 or 0.2% Aloe vera powder Improved antibody titer
against NDV Broilers Mehala and Moorthy [82]

0.75% or 1% Aloe vera gel Reduced Coliform spp. and
increased Lactobacilli spp. Broilers Shokraneh et al. [77]

5 mL and 10 mL/L gel Reduced in fecal E. coli and
Salmonella population Broilers Islam et al. [73]

100 to 300 ppm extract Decreased aflatoxin B1 in
egg yolk Laying hens Mohajer et al. [83]

1.5, 2.0 and 2.5%
Increased Lactobacillus

count and decreased E. coli
count

Broilers Darabighane et al. [84]

0.1% Aloe vera gel Reduced E. coli count Broilers Dai et al. [85]

300 mg/kg ethanolic aqueous extract Increased antibody
response against RBCs Broilers Akhtar et al. [86]

Antioxidant
capacity

1.5% water extract Increase TAC, GPx and
decrease MDA Broilers Amber et al. [1]

2, 5 and 7 g/kg alcoholic extract
Increase antioxidant status

and decrease lipid
peroxidation

Jabalpur color birds Sinha et al. [87]

300 ppm extract Decreased lipid
peroxidation in egg yolk Laying hens Mohajer et al. [83]

Hematology and
blood biochemistry

0.5% leaf powder Increase HDL Japanese quails Arif et al. [66]

1.5% water extract Decrease triglycerides, total
cholesterol, and LDL Broilers Amber et al. [1]

1, 1.5 and 2 g/kg Aloe vera powder No effect on cholesterol,
RBC, WBC, PCV, Hb Vanaraja birds Lotha and Vidyarthi [69]

10% aqueous extract Increase Hb, RBC Broilers Zayed et al. [65]

1.5% water extract Increase Protein and
albumin Broilers Amber et al. [1]

1.5 or 3% aqueous solution of Alo vera Decrease AST, ALT and
ALP Broiler Fallah [78]

10% aqueous solution of Aloe vera Increase Hb Broiler Zayed et al. [65]

0.5% Aloe vera powder Increase WBCs Broiler Singh et al. [55]

0.2% Aloe vera extract Increase Broiler Yadav et al. [88]

0.5% powder
No significant effect on

AST, ALT, Hb, total protein,
albumin, globulin, glucose

Broilers Tariq et al. [89,90]
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Table 1. Cont.

Dose and Application Method Main Effect Poultry Species References

0.1 and 0.2% powder No effect on triglyceride,
glucose and cholesterol Broilers Mehala and Moorthy [82]

2.5 and 5 g/L gel Heterophils, monocytes,
eosinophils, lymphocytes Broilers Amber et al. [1]

5 mL and 10 mL/L gel No effect on WBCs, RBCs,
Hb, Hct Broilers Islam et al. [73]

Anticoccidial effect

2.5 and 5 g/L
Reduction in cecal occysts,
lesion score, and intestinal

damage
Broilers Ahmad et al. [64]

0.1, 0.3 and 0.5% powder Less fecal shedding
compared to control Broilers Yim et al. [91]

300 mg/kg ethanolic aqueous extract Lower mean lesion score in
ceca Broilers Akhtar et al. [86]

2.5% gel Smallest fecal oocyst
shedding Broilers Darabighane and Zarei [62]

Histological
features

2% Aloe vera gel
Higher villus height and

villus height to crypt depth
ratio

Broiler Darabighane et al. [67]

10% Aloe vera aqueous extract Increased villus height Broilers Zayed et al. [65]

2.5 and 5g/L Aloe vera gel
Restoration of intestinal

villi under coccidial
challenge

Broilers Ahmad et al. [64]

2 mL/L of water leaf extract

Normal histology of ileum,
spleen, liver, and breast

muscle under E. coli
challenge

Turkey poults Bolu et al. [63]

NDV: New Castle Disease Virus; TAC: Total Antioxidant Capacity; GPx: Glutathione peroxidase; MDA: Malan-
odialdehyde; HDL: High density lipoproteins; LDL: Low density lipoproteins; RBC: Red blood cells; WBC: White
blood cells; PCV: packed cell volume; Hb: hemoglobin; AST: aspartate amino transferase; ALT: Alanine amino
transferase; ALP: Alkaline phosphatase.

Poults administered with 30 mL/L Aloe vera gel, Bolu et al. [63] found that the growth
metrics, such as weight increase and feed conversion efficiency, were considerably greater.
According to Fallah [78], broilers fed a diet containing 1.5% garlic powder and 1.5% Aloe vera
gel had the greatest final body weights, the highest feed consumption, and the lowest FCR.
Aloe vera supplementation for broilers boosted body weight gain, feed efficiency, and
lowered feed consumption, according to studies by Sinurat et al. [92] and Akram et al. [93].
Aloe vera powder used as a dietary supplement at a rate of 1.5% was more effective than
the antibiotic growth promoter enramycin at enhancing broiler performance and lowering
intestinal Salmonella and Escherichia coli species [72,94–96]. Aloe vera’s ability to increase the
quantity of beneficial bacteria while reduce the level of detrimental bacteria can be credited
with the improved growth performance. In this regard, Shokraneh and Ghalamkari [77]
came to the conclusion that broilers treated with Aloe vera in drinking water exhibited an
increase in Lactobacillus bacteria, which are well-known for their function in promoting
nutrient digestion and absorption in the gut of birds. As a result, there are less detrimental
bacteria present, which allows the birds to use the feed and nutrients more effectively.
Aloe vera’s composition, which is rich in polysaccharides, vitamins, minerals, and organic
acids [97], improve feed consumption, and consequently, the growth rate is higher.

Potassium, iron, chromium, magnesium, sodium, copper, calcium, zinc, and manganese
are just a few of the minerals and vitamins that may be found naturally in Aloe vera [98].
These minerals are fundamental for the synthesis of the endogenous enzymes that help
in nutrient digestion [99]. In addition, the plant itself has a lot of enzymes, which aid in
the body’s absorption of essential nutrients [100]. Amylase is one of the primary enzymes,
and the plant also has oxidase, carboxypeptidase, and alkaline phosphatase as well as
isozymes of superoxide dismutase, carboxypeptidase, and glutathione peroxidase, which
are proteolytic enzymes [101]. All these enzymes help in metabolism.

According to Darabighane et al. [62], the 2% Aloe vera gel group had increased body
weight gain and feed intake that was more than the antibiotic group in a non-significant
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way (virginiamycin). Aloe vera supplementation in broilers reportedly reduced feed con-
sumption, according to some authors [92,93]. Changes in feed taste and increased appetite
can be linked to increased feed intake in Aloe vera gel supplemented birds [102]. Wenk
(2002) added that herbs can increase endogenous secretions and hunger, which in turn
can enhance performance. Studies on broilers have revealed that 600 mg of Aloe vera gel
water extract causes broilers’ body weight to increase significantly in the third and sixth
weeks when compared to the control group [70]. There might be a number of causes for the
increase in the productive performance of chickens fed Aloe vera. First, anthraquinones and
its derivatives, including isobarbaloin, aloe-emodin-9-anthrone, and anthrone-C-glycosides,
are present in the phenolic components [1,64,67,97]. These compounds function as potent
antibacterial agents and enhance nutrition absorption from the colon. By breaking down
carbohydrates and fats, bio-catalysts like lipase and amylase found in plants can aid in
digestion [64,73,97]. However, it should be noted that, while investigating the effects of
herbal supplements in broiler feed on performance, various factors, including plant parts,
physical characteristics, genetic variation, age, various dosages used, extraction method,
harvest time, and compatibility with other ingredients, can have a different impact on
performance [103,104]. In addition to plants and their extracts, researchers also focused on
the polysaccharides found in herbs. Several studies on these compounds indicate that the
polysaccharides in herbs and mushrooms have immunomodulatory and, in some cases,
even antibacterial effects [105,106]. Such performance-enhancing benefits of herbs and
polysaccharides are due to impacts on immune system activation, which leads to a decrease
in bacterial and viral infections [107]. According to some experts, herbal medicines have
comparable qualities to prebiotics [108–110]. Since the primary polysaccharide in Aloe vera
gel is acemannan, the increased body weight gain in Aloe vera gel-treated groups compared
to the control group may be explained by the Aloe vera gel’s antibacterial capabilities, which
might boost gut microbiota. Additionally, the acemannan in Aloe vera gel helps boost the
immune system and increase the body’s resilience to viruses and germs [97].

3. Immunomodulatory and Antimicrobial Effects

Aloe vera has powerful phytochemical activity, which has the ability to significantly
enhance immune function by improving humoral and cellular responses [87]. In Fayoumi
chicks between 28–58 days of age, Khan et al. [79] demonstrated that adding leaf powder
(1% or 2% in diet) boosted haemagglutination inhibition titres. A 42-day supplementation
of Aloe vera powder (2.5, 5, and 7.5 g/kg) increased humoral responses in broiler against
common infectious diseases [111]. In response to feeding 0.1% or 0.2% whole plant powder
in feed, increased antibody titers against the New Castle virus (NDV) were discovered in
42-day-old broilers [82]. Birds receiving 1% Aloe vera gel in their drinking water exhibited
better antibody titres against sheep red blood cells (SRBCs) and NDV, as well as a stronger
reaction to a phytohemagglutinin-P (PHA-P) injection, as compared to a control group,
according to research by Darabighane et al. [112]. In broiler chicks (1 to 42 days of age),
diets supplemented with 2% Aloe vera gel increased the cellular immunological response
to PHA-P injections compared to a control group [84]. According to Akhtar et al. [86],
consumption of an aqueous and ethanolic Aloe vera extract increased chicken antibody
titres against SRBCs. Studies have indicated that acemannan can cause macrophages to
produce inflammatory cytokines such as the tumour necrosis factor (TNF), interleukin-
1 (IL-1), and IL-6, which can increase the number of T lymphocytes and encourage the
proliferation of B lymphocytes [113,114]. Certain substances, such as acemannan present
in Aloe vera gel, can trigger antibodies and cytokines and enhance the activity of natural
killer cells and lymphocytes, which are responsible for this enhancement in humoral
immunity [79]. According to Zhang and Tizard [113], acemannan, which raises cytokines,
activates macrophages, and produces nitric oxide, is responsible for the beneficial effects of
Aloe vera supplementation on immunity. However, the antibacterial properties of Aloe vera
may be responsible for improving the gut flora and the ensuing improvement in immunity.
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Numerous studies have shown that plant extracts have antibacterial capabilities that
can improve the environment of the digestive system by lowering some diseases and
enhancing gut flora populations [115]. As it contains anthraquinones, which are com-
parable to prebiotics in that they increase the Lactobacillus spp. colonies and decrease
Gram-negative bacteria, Aloe vera has action against harmful bacteria like Staphylococcus
aureus and Escherichia coli [84]. Treatment of birds with 0.75% or 1% Aloe vera gel aqueous
extract in drinking water decreased Coliform spp. numbers and boosted Lactobacilli spp.
populations [77]. Aloe vera includes salicylic acid, which has anti-inflammatory and an-
tibacterial activities [99], and its leaves contain saponins and active anthraquinones [51].
Acemannan induces macrophages to produce inflammatory cytokines, which has an in-
direct antimicrobial effect [113]. According to Islam et al. [73], broilers fed Aloe vera had
lower faecal E. coli and Salmonella populations than the control group, but there was no
difference in the overall bacterial count. Amaechi and Iheanetu [116] also observed that
feeding Aloe vera to broilers dramatically reduced the number of faecal bacteria. Aloe vera’s
antibacterial qualities can enhance gut microflora. Additionally, the acemannan in Aloe vera
boosted the immune system, increased bodily defence against germs, and altered intestine
shape, which indirectly impacted growth performance [103].

4. Antiparasitic Effects

Coccidiosis is a frequent and deadly parasitic disease that affects poultry, especially
those kept in deep-litter systems. Aloes have long been utilised for a variety of medicinal
purposes, including the treatment of parasite problems. The most expensive and pervasive
parasitic disease affecting the poultry business is avian coccidiosis, which has primarily
been managed with the use of chemotherapy. Alternative control strategies are needed
since drug-resistant bacteria have emerged [91].

According to Yim et al. [91], all treatment groups that received Aloe vera supplements
showed considerably lower faecal oocyst shedding than the control group. Additionally,
after infection, the Aloe vera-supplemented group had noticeably fewer intestinal lesions
than the unsupplemented group. The results of Desalegn and Ahmed’s study [117] showed
that different concentrations of crude aloe gel from Aloe debrana and Aloe pulcherrima
have anticoccidial action as shown by their capacity to greatly reduce the sporulation of
unsporulated Eimeria oocysts in comparison to the control. According to this study, Aloe gel
infusions can stop oocysts from developing into the infectious stage of the Eimeria parasite
or can at least stop them from growing (sporozoites). The antioxidant phytochemicals of
the polysaccharide derivatives in Aloe gel may have exhibited an antisporulation effect
by interfering with physiological processes required for sporulation, such as preventing
oxygen access (inhibiting cells’ oxygen consumption) and inhibiting various sporulation-
related enzymes [117]. Aloe gel’s anticoccidial property and saponin content effect on
protozoan growth by reacting with cholesterol on the parasitic cell membrane and causing
parasitic death, which is thought to be the cause of the anticoccidial action [118].

In the literature, treatment of birds with Aloe vera with and without coccidial infection
has shown conflicting outcomes [72,76,77,91]. There are several medical applications for
Aloe gel, including the treatment of digestive issues [67]. Additionally, it lowers inflamma-
tion and has favourable effects on microbiota. According to Surjushe et al. [51], Aloe vera
contains polysaccharide (glucomannan) and growth hormones (auxins and gibberellins)
that lessen the inflammation and haemorrhages in the intestines brought on by Eimeria
species, improving digestion and promoting weight gain. Aloe vera’s beneficial effects may
be related to its antioxidant activity, which may lessen the intensity of the infection [119].
Since Aloe vera contains active substances like beta-carotene, folic acid, choline, vitamins C
and E, vitamin B12, acemannans, glucomannans, proteins, and minerals that effectively
control the multiplication of oocysts in the intestines and caeca of birds, led to the con-
clusion that Aloe vera is beneficial against a variety of diseases [51]. As its gel includes
anthraquinone derivatives, including isobarbaloin, aloetic acid, and emodin, Aloe vera may
be helpful to reduce coccidia [50]. These substances work with the gastrointestinal mucosa
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and promote peristalsis to speed up the release of coccidiosis from faeces. According to
Darabighane and Nahashon [120], feed containing Aloe vera gel enhanced intestinal health
and controlled coccidiosis, albeit the precise dosage and degree of challenge must yet be
determined. According to Akhtar et al. [86], both aqueous and ethanolic Aloe vera extracts
have the potential to be effective immunotherapeutic agents against coccidiosis in the
poultry industry.

5. Hematological and Serum Biochemical Effects

Blood biochemical and haematological characteristics can serve as a gauge for the
bird’s internal environment. It has been suggested that Aloe vera improves the passage
of nutrients and oxygen into cells [99]. Rehman et al. [121] observed that the timing of
the administration of multiple herbal plants, including Aloe vera, affected the cholesterol
profile of broiler chicks. They came to the conclusion that water-based infusion at a rate of
10 mL/L of drinking water every other day decreased total cholesterol, triglycerides, LDL,
and VLDL, as well as total cholesterol to HDL ratios, LDL to HDL ratios, total cholesterol
to VLDL. Raziq et al. [57] found that water-based infusion of polyherbal plants containing
Aloe barbadensis increased HDL concentration and decreased blood cholesterol, triglyceride,
LDL in broiler chicks. Singh et al. [55] and Yadav et al. [88] reported that a significant in-
crease in Hb and RBCs values in chicks supplemented with Aloe vera juice in drinking water
was seen as compared to control groups. Mmereole [56,56], Mahdavi et al. [122] and Ya-
dav et al. [88] reported a significant increase in hematological values for mean corpuscular
haemoglobin concentration (MCHC) and highest RBCs and mean corpuscular haemoglobin
(MCH) values were observed in Aloe vera supplemented birds compared with the control
group. Singh et al. [55] demonstrated that Aloe vera contains different active compounds
(glucomannans, acemannans, carotene, and vitamin B12) which help in boosting the total
leucocytes count (TLCs). In comparison to the control group that did not receive any sup-
plements, Taraneh [123] found that broilers (42 days old) received 3% Aloe vera gel in their
drinking water had higher blood total protein levels and lower concentrations of uric acid,
cholesterol, glucose, low-density lipoprotein (LDL), and triglycerides. In comparison to a
control group, broiler chicks that received a whole leaf extract in drinking water (20 g/L)
daily from 1 to 42 days of age exhibited increased haemoglobin, packed cell volume, serum
calcium values, and total plasma glucose levels. Aloe vera leaf powder supplementation
at a dosage of 0.5% had no effect on the total leucocyte count, packed cell volume (PCV),
haemoglobin (Hb), RBC, serum albumin, total protein, globulin, triglycerides, and glucose
in the blood of Japanese quail at 35 days of age [89]. However, triglycerides, cholesterol,
and glucose levels in broiler blood at 42 days of age were not affected by dietary sup-
plementation with Aloe vera powder (0.1 or 0.2%) [82]. At 35 days of age, there were no
appreciable differences in serum levels of the enzymes alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and alkaline phosphatise (ALP), markers of antioxidant
status and liver injury in Japanese quail [90]. However, broiler chicken fed with gel (1.5 or
3.0%) in the drinking water at 42 days of age showed decreased blood activity of ALP, AST,
and ALT when compared to a control, according to Fallah [78]. Aloe vera leaves alcoholic
extract (2, 5 or 7 g/kg diet) supplementation in the diet of Jabalpur colour birds (32 weeks
of age) lowered lipid peroxidation, enhanced antioxidant status, and offered protection to
the liver and kidney, according to Sinha et al. [87]. Aloe vera is a natural antioxidant that
may be used as a great alternative to synthetic antioxidants since it is effective at preventing
cellular and membrane damage brought on by pro-oxidants. By promoting the activity of
endogenous antioxidant enzymes, including catalase, glucose-6-phosphate dehydrogenase,
and superoxide dismutase, it strengthens the body’s defences against oxidative stress [87].

6. Conclusions

The identification of the active components is crucial for the appropriate use of the
medicinal plants since levels and kinds of constituents vary according to geographic area,
variety, or origin in both consistency and variances. Depending on the plant component
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(leaves or gel), type (gel, powder, extract (methanolic, aqueous, or ethanolic), and dose
employed, there are documented benefits of Aloe vera to supplementing poultry diets. Its
usage as a feed additive in poultry can improve the bird’s physiological and productive
performance. Because of its antibacterial, anticoccidial and immunomodulatory properties,
Aloe vera can enhance intestinal health and performance. For the proper usage of Aloe vera
in the poultry industry, studies targeted at understanding mechanism of action, effective
forms, and dosage levels (in feed and drinking water) are required. Aloe vera has excellent
potential for enhancing the growth performance in meat type birds, however we could not
reference the egg production and quality in commercial laying hens. The benefits of adding
Aloe vera to broiler feeds relies on a number of variables, including the dose, the contents of
the diet, the genetics of the broilers, the type of application (powder, gel, extract (ethanolic
or aqueous), and polysaccharide derived from gel), and many other factors.

Author Contributions: R.U.K., S.N. and V.T. conceptualization; R.U.K., S.N. and V.T. wrote the article;
R.U.K., G.B., M.M.D., D.D.M., C.L. and M.R. critically reviewed, edited, and submitted the paper; V.T.
funding acquisition. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: The authors would like to extend their sincere appreciation to their institutions.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Amber, K.; Nofel, R.; Ghanem, R.; Sayed, S.; Farag, S.A.; Shukry, M.; Dawood, M.A. Enhancing the growth rate, biochemical

blood indices, and antioxidative capacity of broilers by including Aloe vera gel in drinking water. Front. Vet. Sci. 2021, 7, 632666.
[CrossRef] [PubMed]

2. Ullah, F.; Tahir, M.; Naz, S.; Khan, N.A.; Khan, R.U. In vitro efficacy and ameliorating effect of Moringa oleifera on growth,
carcass, stress and digestibility of nutrients in Escherichia coli-infected broilers. J. Appl. Anim. Res. 2022, 50, 118–124. [CrossRef]

3. Dhama, K.; Latheef, S.K.; Mani, S.; Samad, H.A.; Karthik, K.; Tiwari, R.; Khan, R.U.; Alagawany, M.; Farag, M.R.; Alam, G.M.; et al.
Multiple beneficial applications and modes of action of herbs in poultry health and production—A review. Int. J. Pharmacol. 2015,
11, 152–176. [CrossRef]

4. Khan, R.; Naz, S. The application of probiotics in poultry production. World’s Poult. Sci. J. 2013, 69, 621–632. [CrossRef]
5. Khan, R.U.; Rahman, Z.; Javed, I.; Muhammad, F. Supplementation of vitamins, probiotics and proteins on oxidative stress,

enzymes and hormones in post-moulted male broiler breeder. Arch. Anim. Breed. 2013, 56, 607–616. [CrossRef]
6. Khan, R.U.; Rahman, Z.U.; Javed, I.; Muhammad, F. Supplementation of dietary vitamins, protein and probiotics on semen

traits and immunohistochemical study of pituitary hormones in zincinduced molted broiler breeders. Acta Histochem. 2013, 115,
698–704. [CrossRef] [PubMed]

7. Khan, R.U.; Naz, S.; Dhama, K.; Saminathan, M.; Tiwari, R.; Jeon, G.J.; Laudadio, V.; Tufarelli, V. Modes of action of and beneficial
applications of chromium in poultry nutrition, production and health: A review. Int. J. Pharmacol. 2014, 10, 357–367. [CrossRef]

8. Khan, R.U.; Rahman, Z.U.; Javed, I.; Muhammad, F. Serum antioxidants and trace minerals as influenced by vitamins, protein
and probiotics in male broiler breeders. J. Appl. Anim. Res. 2014, 42, 249–255. [CrossRef]

9. Alam, S.; Masood, S.; Zaneb, H.; Rabbani, I.; Khan, R.U.; Shah, M.; Ashraf, S.; Alhidary, I.A. Effect of Bacillus cereus and Phytase
on the expression of musculoskeletal strength and gut health in Japanese quail (Coturnix japonica). J. Poult. Sci. 2020, 57, 200–204.
[CrossRef]

10. Shah, M.; Zaneb, H.; Masood, S.; Khan, R.U.; Mobashar, M.; Khan, I.; Din, S.; Khan, M.S.; Rehman, H.; Tinelli, A. Single or
combined applications of zinc and multi-strains probiotic on intestinal histomorphology of broilers under cyclic heat stress.
Probiotics Antimicrob. Proteins 2020, 12, 473–480. [CrossRef]

11. Chand, N.; Faheem, H.; Khan, R.U.; Qureshi, M.S.; Alhidary, I.A.; Abudabos, A.M. Anticoccidial effect of mannanoligosacharide
against experimentally induced coccidiosis in broiler. Environ. Sci. Pollut. Res. 2016, 23, 14414–14421. [CrossRef] [PubMed]

12. Chand, N.; Shamsullah, S.; Khan, R.U.; Mobashar, M.; Naz, S.; Rowghani, I.; Khan, M.A. Mannanoligosaccharide (MOS) in broiler
ration during the starter phase: 1. Growth performance and intestinal histomorphology. Pak. J. Zool. 2019, 51, 173–176. [CrossRef]

13. Haq, I.U.; Hafeez, A.; Khan, R.U. Protective effect of Nigella sativa and Saccharomyces cerevisiae on zootechnical characteristics,
fecal Escherichia coli and hematopoietic potential in broiler infected with experimental Colibacillosis. Livest. Sci. 2020, 239, 104119.
[CrossRef]

http://doi.org/10.3389/fvets.2020.632666
http://www.ncbi.nlm.nih.gov/pubmed/33553292
http://doi.org/10.1080/09712119.2022.2039156
http://doi.org/10.3923/ijp.2015.152.176
http://doi.org/10.1017/S0043933913000627
http://doi.org/10.7482/0003-9438-56-061
http://doi.org/10.1016/j.acthis.2013.02.006
http://www.ncbi.nlm.nih.gov/pubmed/23522908
http://doi.org/10.3923/ijp.2014.357.367
http://doi.org/10.1080/09712119.2013.822815
http://doi.org/10.2141/jpsa.0190057
http://doi.org/10.1007/s12602-019-09561-6
http://doi.org/10.1007/s11356-016-6600-x
http://www.ncbi.nlm.nih.gov/pubmed/27068898
http://doi.org/10.17582/journal.pjz/2019.51.1.173.176
http://doi.org/10.1016/j.livsci.2020.104119


Antibiotics 2023, 12, 44 10 of 14

14. Tufail, M.; Chand, N.; Shakoor, A.; Khan, R.U.; Mobashar, M.; Naz, S. Mannanoligosaccharide (MOS) in broiler diet during the
finisher phase: 2. Growth traits and intestinal histomorpholgy. Pak. J. Zool. 2019, 51, 597–602. [CrossRef]

15. Abd El-Hack, M.E.; Alagawany, M.; Arif, M.; Emam, M.; Saeed, M.; Arain, M.A.; Siyal, F.A.; Patra, A.; Elnesr, S.S.; Khan, R.U. The
uses of microbial phytase as a feed additive in poultry nutrition—A review. Ann. Anim. Sci. 2018, 18, 639–658. [CrossRef]

16. Sultan, A.; Ali, R.; Khan, R.U.; Khan, S.; Chand, N.; Tariq, A. Nutritional evaluation of two sorghum varieties in broiler fortified
with phytase. Pak. J. Zool. 2019, 51, 1183–1185. [CrossRef]

17. Jabbar, A.; Tahir, M.; Alhidary, M.A.; Abdelrahman, M.; Albaadani, H.; Khan, R.U.; Selvaggi, M.; Laudadio, V.; Tufarelli, V. Impact
of microbial protease enzyme and dietary crude protein levels on growth and nutrients digestibility in broilers over 15 to 28 days.
Animals 2021, 11, 2499. [CrossRef]

18. Jabbar, A.; Tahir, M.; Khan, R.U.; Ahmad, N. Interactive effect of exogenous protease and step-wise increment in dietary crude
protein on growth and digestibility indices in broiler. Trop. Anim. Health Prod. 2021, 53, 23. [CrossRef]

19. Khan, R.U.; Naz, S.; Javadani, M.; Nikousefat, Z.; Selvaggi, M.; Tufarelli, V.; Laudadio, V. The use of turmeric (Curcuma longa) in
poultry diets. World’s Poult. Sci. J. 2012, 68, 7–103. [CrossRef]

20. Fatima, A.; Chand, N.; Naz, S.; Saeed, M.; Khan, N.U.; Khan, R. Coping heat stress by crushed fennel (Foeniculum vulgare) seeds
in broilers: Growth, redox balance and humoral immune response. Livest. Sci. 2022, 265, 105082. [CrossRef]

21. Khan, R.U.; Naz, S.; Nikousefat, Z.; Tufarelli, V.; Laudadio, V. Thymus vlugaris: Alternative to antibiotics in poultry feed. World’s
Poult. Sci. J. 2012, 68, 401–408. [CrossRef]

22. Khan, R.U.; Nikosefat, Z.; Tufarelli, V.; Naz, S.; Javdani, M.; Laudadio, V. Garlic (Allium sativa) supplementation in poultry diet:
Effect on production and physiology. World’s Poult. Sci. J. 2012, 68, 417–424. [CrossRef]

23. Mushtaq, M.; Naz, S.; Khan, S.; Rahman, S.; Khan, R.U. In vivo effect of Berberis lyceum and Silybum marianum on production
performance and immune status in broiler chicks. Arch. Anim. Breed. 2013, 56, 911–916. [CrossRef]

24. Shah, M.; Chand, N.; Khan, R.U.; Ragni, M.; Tarricone, S.; Laudadio, V.; Losacco, C.; Tufarelli, V. Mitigating heat stress in broiler
chickens by dietary onion (Allium cepa) and ginger (Zingiber officinale). S. Afr. J. Anim. Sci. 2022, in press.

25. Alzawqari, M.H.; Al-Baddany, A.A.; Al-Baadani, H.H.; Alhidary, I.A.; Khan, R.U.; Aqil, G.M.; Abdurab, A. Effect of feeding dried
sweet orange (Citrus sinensis) peel and lemon grass (Cymbopogon citratus) leaves on growth performance, carcass traits, serum
metabolites and antioxidant status in broiler during the finisher phase. Environ. Sci. Pollut. Res. 2016, 23, 17077–17082. [CrossRef]

26. Hafeez, A.; Sohail, M.; Ahmad, A.; Shah, M.; Din, S.; Khan, I.; Shuib, M.; Nasrullah, W.; Shahzada, M.I.; Khan, R.U. Selected
herbal plants showing enhanced growth performance, ileal digestibility, bone strength and blood metabolites in broilers. J. Appl.
Anim. Res. 2020, 48, 448–453. [CrossRef]

27. Hafeez, A.; Ullah, Z.; Khan, R.U.; Ullah, Q.; Naz, S. Effect of diet supplemented with essential coconut oil on performance and
intestinal injury in broiler exposed to avian coccidiosis. Trop. Anim. Health Prod. 2020, 52, 2499–2504. [CrossRef]

28. Hasan, M.N.; Chand, N.; Naz, S.; Khan, R.U.; Ayasan, T.; Laudadio, V.; Tufarelli, V. Mitigating heat stress in broilers by dietary
dried tamarind (Tamarindus indica L.) pulp: Effect on growth and blood traits, oxidative status and immune response. Livest. Sci.
2022, 264, 105075. [CrossRef]

29. Ahmad, Z.; Hafeez, A.; Ullah, Q.; Naz, S.; Khan, R.U. Protective effect of Aloe vera on growth performance, leucocyte count and
intestinal injury in broiler chicken infected with coccidiosis. J. Appl. Anim. Res. 2020, 48, 252–256. [CrossRef]

30. Chand, N.; Ali, P.; Alhidary, I.A.; Abelrahman, M.M.; Albadani, H.; Khan, M.A.; Seidavi, A.; Laudadio, V.; Tufarelli, V.; Khan,
R.U. Protective effect of grape (Vitis vinifera) seed powder and zinc-glycine complex on growth traits and gut health of broilers
following Eimeria tenella challenge. Antibiotics 2021, 10, 186. [CrossRef]

31. Israr, M.; Chand, N.; Khan, R.U.; Alhidary, I.A.; Abdelrhman, M.M.; Al-Baddani, H.H.; Laudadio, V.; Tufarelli, V. Dietary grape
(Vitis vinifera) seeds powder and organic zn-gly chelate complex for mitigating heat stress in broiler chickens: Growth parameters,
malanodialdehyde, paraoxonase-1 and antibody titre. Agriculture 2021, 11, 1087. [CrossRef]

32. Khan, A.; Tahir, M.; Alhidary, I.; Abdelrahman, M.; Swelum, A.A.; Khan, R.U. Role of dietary Moringa oleifera leaf extract on productive
parameters, humoral immunity and lipid peroxidation in broiler chicks. Biotechnol. Anim. 2021, 33, 1353–1358. [CrossRef]

33. Khan, R.U.; Khan, A.; Naz, S.; Ullah, Q.; Laudadio, V.; Tufarelli, V.; Ragni, M. Potential applications of Moringa oleifera in poultry
health and production as alternative to antibiotics: A review. Antibiotics 2021, 10, 1540. [CrossRef]

34. Khan, M.; Chand, N.; Naz, S.; Khan, R. Dietary tea tree (Melaleuca alternifolia) essential oil as alternative to antibiotics alleviates
experimentally induced Eimeria tenella challenge in Japanese quails. J. Anim. Physiol. Anim. Nutr. 2022, in press. [CrossRef]

35. Shuaib, M.; Ullah, N.; Hafeez, A.; Alhidary, I.; Abdelrahman, M.; Khan, R. Effect of dietary supplementation of wild Cumin
(Bunium persicum) seeds on performance, nutrient digestibility and circulating metabolites in broiler chicks during the finisher
phase. Anim. Biotechnol 2021, 33, 871–875. [CrossRef]

36. Freshanghehi, M.; Baghban-Kanani, P.; Motiagh, B.K.; Youvalari, S.A.; Ghasemabad, B.H.; Zangeronimo, M.G.; Swelum, A.A.;
Seidavi, A.; Khan, R.U.; Ragni, M.; et al. Milk Thistle (Silybum marianum), Marine Algae (Spirulina platensis) and toxin binder
powders in the diets of broiler chickens exposed to aflatoxin-B1: Growth performance, humoral immune response and cecal
microbiota. Agriculture 2022, 12, 805. [CrossRef]

37. Ishaq, R.; Chand, N.; Khan, R.U.; Saeed, M.; Laudadio, V.; Tufarelli, V. Methanolic extract of neem (Azadirachta indica) leaves
mitigates experimentally induced coccidiosis challenge in Japanese quails. J. Appl. Anim. Res. 2022, 50, 498–503. [CrossRef]

38. Khan, R.U.; Khan, A.; Muhammad, M.D.; Naz, S. Tomato pomace waste as safe feed additive for poultry health and production:
A review. Ann. Anim. Sci. 2022. ahead of print. [CrossRef]

http://doi.org/10.17582/journal.pjz/2019.51.2.597.602
http://doi.org/10.2478/aoas-2018-0009
http://doi.org/10.17582/journal.pjz/2019.51.3.sc2
http://doi.org/10.3390/ani11092499
http://doi.org/10.1007/s11250-020-02466-5
http://doi.org/10.1017/S0043933912000104
http://doi.org/10.1016/j.livsci.2022.105082
http://doi.org/10.1017/S0043933912000517
http://doi.org/10.1017/S0043933912000530
http://doi.org/10.7482/0003-9438-56-091
http://doi.org/10.1007/s11356-016-6879-7
http://doi.org/10.1080/09712119.2020.1818569
http://doi.org/10.1007/s11250-020-02279-6
http://doi.org/10.1016/j.livsci.2022.105075
http://doi.org/10.1080/09712119.2020.1773473
http://doi.org/10.3390/antibiotics10020186
http://doi.org/10.3390/agriculture11111087
http://doi.org/10.1080/10495398.2021.1899936
http://doi.org/10.3390/antibiotics10121540
http://doi.org/10.1111/jpn.13719
http://doi.org/10.1080/10495398.2020.1844222
http://doi.org/10.3390/agriculture12060805
http://doi.org/10.1080/09712119.2022.2096037
http://doi.org/10.2478/aoas-2022-0026


Antibiotics 2023, 12, 44 11 of 14

39. Riaz, A.; Khan, M.S.; Saeed, M.; Kamboh, A.A.; Khan, R.; Farooq, Z.; Imran, S.; Farid, M.U. Importance of Azolla plant in poultry
production. World’s Poult. Sci. J. 2022, 78, 789–802. [CrossRef]

40. Qiao, J.; Li, H.H.; Zheng, J.; Feng, Z.Y.; Wang, W. Dietary supplementation with Aloe vera polysaccharide enhances the growth
performance and immune function of weaned piglets. J Anim. Feed. Sci. 2013, 22, 329–334. [CrossRef]

41. Bozzi, A.; Perrin, C.; Austin, S.; Vera, F.A. Quality and authenticity of commercial Aloe vera gel powders. Food Chem. 2007, 103,
22–30. [CrossRef]

42. Christaki, E.V.; Florou-Paneri, P.C. Aloe vera: A plant for many uses. J. Food Agric. Environ. 2010, 8, 245–249.
43. Ahlawat, K.S.; Khatkar, B.S. Processing, food applications and safety of Aloe vera products: A review. J. Food Sci. Technol. 2011, 48,

525–533. [CrossRef] [PubMed]
44. Eshun, K.; He, Q. Aloe vera: A valuable ingredient for the food, pharmaceutical and cosmetic industries—A review. Crit. Rev.

Food Sci. Nutr. 2004, 44, 91–96. [CrossRef] [PubMed]
45. Mwale, M.; Bhebhe, E.; Chimonyo, M.; Halimani, T.E. Use of herbal plants in poultry health management in the Mushagashe

small-scale commercial farming area in Zimbabwe. Int. J. Appl. Res. Vet. Med. 2005, 3, 163–170.
46. Saini, R.; Chhikara, S.K.; Sahu, S.; Yadav, D.C. The Potential of Aloe vera as a Herbal Feed Additive for Livestock—A Review. Int.

J. Bio-Resour. Stress Manag. 2022, 13, 163–170.
47. Aysan, E.; Bektas, H.; Ersoz, F. A new approach to postoperative peritoneal adhesions: Prevention of peritoneal trauma by Aloe

vera gel. Eur. J. Obs. Gynecol. Reprod. Biol. 2010, 149, 195–198. [CrossRef]
48. Tan, Z.; Li, F.; Xu, X. Isolation and purification of Aloe anthraquinones based on an ionic liquid/salt aqueous two-phase system.

Sep. Purif. Technol. 2012, 98, 150–157. [CrossRef]
49. Boudreau, M.D.; Beland, F.A. An evaluation of the biological and toxicological properties of Aloe barbadensis (miller), Aloe vera. J.

Environ. Sci. Health Part C 2006, 24, 103–154. [CrossRef]
50. Hamman, J.H. Composition and Applications of Aloe vera Leaf Gel. Molecules 2008, 13, 1599–1616. [CrossRef]
51. Surjushe, A.; Vasani, R.; Saple, D.S. Aloe vera: A Short Review. Indian J. Dermatol. 2008, 53, 163–166. [CrossRef] [PubMed]
52. Joseph, B.; Raj, S.J. Pharmacognostic and Phytochemical Properties of Aloe vera Linn an Overview. Int. J. Pharm. Sci. Rev. Res.

2010, 4, 106–110.
53. Mariappan, V.; Shanthi, G. Antimicrobial and Phytochemical Analysis of Aloe vera. L. Int. Res. J. Pharm. 2012, 3, 158–161.
54. Das, P.; Srivastav, A.K. Phytochemical Extraction and Characterization of the Leaves of Aloe vera Barbadensis for Its Anti-bacterial

and Anti-oxidant Activity. Int. J. Sci. Res. 2015, 4, 658–661.
55. Singh, J.; Koley, K.M.; Chandrakar, K.; Pagrut, N.S. Effects of Aloe vera on dressing percentage and haemato-biochemidal

parameters of broiler chickens. Vet. World 2013, 6, 803–806. [CrossRef]
56. Mmereole, F.U.C. Evaluation of the dietary inclusion of Aloe vera as an alternative to antibiotic growth promoters in broiler

production. Pak. J. Nutr. 2011, 10, 1–5. [CrossRef]
57. Raziq, F.; Khan, S.; Chand, N.; Sultan, A.; Mushtaq, M.; Rafiullah, R.; Suhail, S.; Zeb, A. Effect of water based infusion of Aloe

barbedensis, Pimpinella anisum, Berberis lycium, Trigonella foenum-graecum and Allium sativum on the performance of broiler
chicks. Pak. Vet. J. 2012, 32, 593–596.

58. Bernard, N.; Mohammed, A.; Edwards, A.; Bridgemohan, P. Effect of Aloe barbadense leaf and Gel Aqueous extracts during the
starter and finishing phases of Broiler production. Int. J. Poult. Sci. 2016, 15, 15–20. [CrossRef]

59. Nalge, P.S.; Koley, K.M.; Bhave, K.G.; Maiti, S.K. Effect of Aloe vera Leaf Extract on Performance Parameters in Broiler Birds. Adv.
Biores. 2017, 8, 60–65.

60. Toghyani, M.; Toghyani, M.; Gheisari, A.; Ghalamkari, G.; Eghbalsaied, S. Evaluation of Cinnamon and Garlic as Antibiotic
Growth Promoter Substitutions on Performance, Immune Responses, Serum Biochemical and Haematological Parameters in
Broiler Chicks. Livest. Sci. 2011, 138, 167–173. [CrossRef]

61. Elwan, H.A.; Elnesr, S.S.; Mohany, M.; Al-Rejaie, S.S. The Effects of Dietary Tomato Powder (Solanum Lycopersicum L.) Supplemen-
tation on the Haematological, Immunological, Serum Biochemical and Antioxidant Parameters of Growing Rabbits. J. Anim.
Physiol. Anim. Nutr. 2019, 103, 534–546. [CrossRef]

62. Darabighane, B.; Zarei, A.; Shahneh, A.Z.; Mahdavi, A. Effects of different levels of Aloe vera gel as an alternative to antibiotic on
performance and ileum morphology in broilers. Ital. J. Anim. Sci. 2011, 10, e36. [CrossRef]

63. Bolu, S.A.; Babalola, T.O.; Elelu, N.; Ahmed, R.N.; Oyetunde, S.A.; Ademola, P.F.; Jiddah, S.A. Effects of Aloe vera Leaf Extract on
Growth, Clinical Chemistry and Histology of Selected Organs in Turkey Poults Challenged with Escherichia coli. Anim. Nutr. Feed.
Technol. 2015, 15, 21–29. [CrossRef]

64. Ahmad, M.; Chand, N.; Khan, R.U.; Ahmad, N.; Khattak, I.; Naz, S. Dietary supplementation of milk thistle (Silybum marianum):
Growth performance, oxidative stress, and immune response in natural summer stressed broilers. Trop. Anim. Health Prod. 2020,
52, 711–715. [CrossRef]

65. Zayed, R.; Abd-Ellatieff, H.; Goda, W.; El-shall, N.; Bazh, E.; Ellakany, H.; Abou-Rawash, A.R. Effects of aqueous extract of Aloe
vera leaves on performance, hematological and cecal histological parameters in commercial broiler chickens. Damanhour J. Vet. Sci.
2020, 5, 4–10. [CrossRef]

66. Arif, M.; Rehman, A.; Naseer, K.; Abdel-Hafez, S.H.; Alminderej, F.M.; El-Saadony, M.T.; Abd El-Hack, M.E.; Taha, A.E.; Elnesr,
S.S.; Salem, H.M.; et al. Effect of Aloe vera and clove powder supplementation on growth performance, carcass and blood
chemistry of Japanese quails. Poult. Sci. 2022, 101, 101702. [CrossRef]

http://doi.org/10.1080/00439339.2022.2054752
http://doi.org/10.22358/jafs/65921/2013
http://doi.org/10.1016/j.foodchem.2006.05.061
http://doi.org/10.1007/s13197-011-0229-z
http://www.ncbi.nlm.nih.gov/pubmed/23572784
http://doi.org/10.1080/10408690490424694
http://www.ncbi.nlm.nih.gov/pubmed/15116756
http://doi.org/10.1016/j.ejogrb.2009.11.019
http://doi.org/10.1016/j.seppur.2012.06.021
http://doi.org/10.1080/10590500600614303
http://doi.org/10.3390/molecules13081599
http://doi.org/10.4103/0019-5154.44785
http://www.ncbi.nlm.nih.gov/pubmed/19882025
http://doi.org/10.14202/vetworld.2013.803-806
http://doi.org/10.3923/pjn.2011.1.5
http://doi.org/10.3923/ijps.2016.15.20
http://doi.org/10.1016/j.livsci.2010.12.018
http://doi.org/10.1111/jpn.13054
http://doi.org/10.4081/ijas.2011.e36
http://doi.org/10.5958/0974-181X.2015.00003.7
http://doi.org/10.1007/s11250-019-02060-4
http://doi.org/10.21608/djvs.2020.155079
http://doi.org/10.1016/j.psj.2022.101702


Antibiotics 2023, 12, 44 12 of 14

67. Darabighane, B.; Zarei, A. The effects of the different levels of Aloe vera gel on oocysts shedding in broilers with coccidiosis. Planta
Med. 2011, 77, PN2. [CrossRef]

68. Bhargande, N.B.; Poul, S.P.; Jadhav, S.B.; Kankhare, D.H. Effect of Aloe vera powder (Aloe barbadensis) on growth performance of
Satpuda poultry. Pharma Innov. J. 2022, 11, 166–170.

69. Lotha, R.K.; Vidyarthi, V.K. Addition of Aloe vera Pulp Dried Powder in the Diet on Performance of Vanaraja Birds. Livest. Res. Int.
2020, 8, 86–192.

70. Changkang, W.; Hongqiang, J.; Jianming, T.; Weiwei, T.; Renna, S.A.; Qi, Z. Effect of Aloe powder and extract on production
performance and immune function of broiler chickens. J. Fujian. Agric. For. Univ. 2007, 36, 614–617.

71. Ghasemi-Sadabadi, M.; Veldkamp, T.; van Krimpen, M.; Ebrahimnezhad, Y.; Ghalehkandi, J.G.; Salehi, A.; Didehvar, M.; Khodaei,
M.; Mehdizadeh, A. Determining tolerance of Japanese quail to different dietary fat peroxidation values by supplementation with
Rosemary and Aloe vera on performance and meat quality. Anim. Feed. Sci. Technol. 2020, 67, 114574. [CrossRef]

72. Singh, H.; Ali, N.; Kumar, J.; Kumar, R.; Singh, S.; Kansal, A. Effect of Supplementation of Aloe vera on Growth Performance in
Broilers Chicks. Chem. Sci. Rev. Lett. 2017, 6, 1238–1243.

73. Islam, M.S.; Ali, M.M.; Dadok, F. Effect of supplemental Aloe vera gel and amla fruit extract in drinking water on growth
performance, immune response, haematological profiles and gut microbial load of broiler chicken. J. Biosci. Agric. Res. 2020, 24,
2030–2038. [CrossRef]

74. Khaliq, K.; Akhtar, M.; Awais, M.M.; Anwar, M.I. Evaluation of immunotherapeutic effects of Aloe vera polysaccharides against
coccidiosis in chicken. Kafkas Üniv. Vet. Fak. Derg. 2017, 23, 895–901.

75. Bejar, F.R. Performance of Quails with Aloe vera Extract and Acid cheese whey Supplementation. EPRA Int. J. Agric. Rural Econ.
Res. 2021, 9, 4–7. [CrossRef]

76. Islam, M.; Rahman, M.; Sultana, S.; Hassan, Z.; Miah, A.G.; Hamid, A. Effects of aloe vera extract in drinking water on broiler
performance. Asian J. Med Biol. Res. 2017, 3, 120–126. [CrossRef]

77. Shokraneh, M.; Ghalamkari, G.; Toghyani, M.; Landy, N. Influence of drinking water containing Aloe vera (Aloe barbadensis
Miller) gel on growth performance, intestinal microflora, and humoral immune responses of broilers. Vet. World 2016, 9, 1197–1203.
[CrossRef]

78. Fallah, R. Effect of Adding Aloe vera Gel and Garlic Powder on Performance and Liver Functions of Broiler Chickens. Glob. J.
Anim. Sci. Res. 2015, 3, 491–496.

79. Khan, M.J.A.; Khan, S.H.; Naz, S.; Gilani, S.S.; Shafi, J.; Hassan, F.; Hassan, M.; Anwar, M. Effect of Dietary Supplementation of
Aloe vera Leaves on Growth Performance and Immunity of Fayoumi Chicks. Pak. J. Nutr. 2014, 13, 191–195. [CrossRef]

80. Olupona, J.A.; Omotoso, O.R.; Adeyeye, A.A.; Kolawole, O.D.; Airemionkhale, A.P.; Adejinmi, O.O. Effect of aloe vera juice
application through drinking water on performance, carcass characteristics, hematology and organoleptics properties in broilers.
Poult. Sci. 2010, 88, 42.

81. Ojiezeh, T.I.; Eghafona, N. Humoral responses of broiler chickens challenged with NDV following supplemental treatment with
extracts of Aloe vera, Alma millsoni, Ganoderma lucidum and Archachatina marginata. Central Eur. J. Immunol. 2015, 40, 300–306.
[CrossRef] [PubMed]

82. Mehala, C.; Moorthy, M. Effect of Aloe vera and Curcuma longa (Turmeric) on Carcass Characteristics and Biochemical Parameters
of Broilers. Int. J. Poult. Sci. 2008, 7, 857–861. [CrossRef]

83. Mohajer, A.; Seifi, S.; Rezaie, S.; Khaniki, G.J.; Samarghandian, S.; Farkhondeh, T.; Sadighara, P. Effect of Aloe vera extract on
reducing aflatoxin B1 in eggs of laying hen and egg yolk oxidative stability. Biointerface Res. Appl. Chem. 2021, 11, 12680–12688.

84. Darabighane, B.; Zarei, A.; Shahneh, A.Z. The effects of different levels of Aloe vera gel on ileum microflora population and
immune response in broilers: A comparison to antibiotic effects. J. Appl. Anim. Res. 2012, 40, 31–36. [CrossRef]

85. Dai, B.; Jiang, L.; Chen, S. Effects of medicinal herb and polysaccharide from Aloe on gut microflora, immune function and
growth performance in broiler. China Poult. 2007, 29, 21–24.

86. Akhtar, M.; Hai, A.; Awais, M.M.; Iqbal, Z.; Muhammad, F.; Haq, A.U.; Anwar, M.I. Immunostimulatory and protective effects of
Aloe vera against coccidiosis in industrial broiler chickens. Vet. Parasitol. 2012, 186, 170–177. [CrossRef]

87. Sinha, S.; Muzamil, S.; Ahmad, B.; Rehman, M.U.; Quadri, A. Ameliorative Effect of Aloe vera Supplementation in Poultry Feed. J.
Anim. Res. 2017, 7, 85–90. [CrossRef]

88. Yadav, D.; Bidhan, D.; Sihag, S.; Sahu, S.; Sigroha, R. Effect of supplementation of different forms of aloe vera (Aloe barbadensis)
on the haemato-biochemical and serum mineral profile of broiler chickens. Indian J. Poult. Sci. 2017, 52, 53–57. [CrossRef]

89. Tariq, H.; Rao, P.V.; Mondal, B.C.; Malla, B.A. Effect of Aloe vera (Aloe Barbadensis) and Clove (Syzigium Aromaticum) Supplementation
on Immune Status, Haematological and Serum Biochemical Parameters of Japanese Quails. Indian J. Anim. Nutr. 2014, 31, 293–296.

90. Tariq, H.; Rao, P.R.; Raghuvanshi, R.S.; Mondal, B.C.; Singh, S. Effect of Aloe vera and Clove Powder Supplementation on Carcass
Characteristics, Composition and Serum Enzymes of Japanese Quails. Vet. World 2015, 8, 664–668. [CrossRef]

91. Yim, D.; Kang, S.S.; Kim, D.W.; Kim, S.H.; Lillehoj, H.S.; Min, W. Protective effects of Aloe vera-based diets in Eimeria maxima-
infected broiler chickens. Exp. Parasitol. 2011, 127, 322–325. [CrossRef] [PubMed]

92. Sinurat, A.P.; Purwadaria, T.; Togatorop, M.H.; Pasaribu, T.; Bintang IA, K.; Sitompul, S.; Rosida, J. Responses of broilers to Aloe vera
bioactives as feed additive: The effect of different forms and levels of bioactives on performances of broilers. JITV 2002, 7, 69–75.
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