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Abstract 
Background and Objective: Due to undesirable consequences of synthetic antibiotics in animal farming and ban on their use, it is
imperative  to  find  readily  available  alternatives  that  are  accessible  and  non-harmful  to  the  environment. This study aimed to
evaluate growth performance, biomarkers of oxidative stress and toxicity in Brahma hens fed Mangifera indica (mango) leaf powder.
Materials and Methods: A total of 48 Brahma hens, (45 days old), with an average weight of 400 g were divided into 4 groups of 12,
according to their body weights. Hens in group 1 (control) were fed a diet without mango leaves powder ad libitum  throughout the
experiment, while hens in groups 1, 2 and 3 received a control diet supplemented with 0.25, 0.5 and 0.75%  M. indica leaves powder,
respectively. Results: The addition of M. indica  leaves powder to diet did not significantly increase (p>0.05) feed intake, weight gain and
mean daily gain compared to control birds. Meanwhile, hens fed the diet containing mango leaf powder had significantly (p<0.05) higher
live body weight compared to the control group. Relative liver weight and abdominal fat weights were significantly (p<0.05) lower in
mango leaf powder-fed birds compared to controls while the liver size difference was not significant. Only superoxide dismutase and
aspartate aminotransferase activities were decreased significantly (p<0.05) compared to control. Conclusion: Mangifera indica  leaf
powder can be used to improve the growth of Brahma hens, especially the diet supplemented with 0.5% showed the best growth rate.
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INTRODUCTION

Due to lack of space for rearing large livestock, especially
in densely populated areas, the development of poultry
farming in general and family poultry in particular seems to be
an essential solution to meet the growing demand for animal-
derived protein1. Poultry farming is a fast way to increase meat
production. It performs important socio-economic and socio-
cultural roles. More than 35 million people work in the
intensive and extensive systems of the nation2. In Cameroon,
the extensive system is considered traditional or rural and is
dominated by the local chicken breeds, which account for
more than 80% of the country’s total population3. This system
will continue to play a very important role as a source of
protein and income in rural environment where almost 80%
of the population lives4, thus to increase the animal
production, it is necessary to take into account the
improvement of this breed. Hens of local breed grow slowly,
and despite their numbers, they contribute only 10% of the
Gross Domestic Product (GDP) and provide 20 eggs and 50%
of the 3600 g of meat consumed per year per inhabitant in
Cameroon2,5.

Unfortunately, due to intrinsic and environmental factors
(poor feed and water quality, temperature fluctuations, high
stocking densities on farms), bird performance is declining.
Breeders are turning towards the use of chemicals such as
antibiotics and hormones to improve growth and
reproductive performance and combat against oxidative
stress6. However, in addition to their high cost, these products
cause microbial resistance over time and their chemical
residues are found in consumer products made from these
animals7,8. Consequently, many countries have banned the use
of antibiotics and synthetic hormones as growth promoters in
animal husbandry9. As a result of the ban, animal health
suffered and production was reduced, which hindered
economic viability of farms10. In order to find solutions of these
problems, researchers have turned to readily available
alternatives to antibiotics and synthetic hormones, which do
not harm the environment and can be readily accessed by all
breeders. Therefore, plant-based products such as those of
Mangifera indica (commonly called mango tree) with anti-
inflammatory, anti-bacterial, anti-parasitic, anti-fungal, anti-
mutagenic, antioxidant, hepato-protective and stimulatory
properties are becoming increasingly popular11-13.

Mangifera indica  leaf powder contains flavonoids,
tannins, sugars, mucilages, steroids, cardiotonic glycosides,
and leucoanthocyanins14.

The multiple compounds and properties of mango leaves
make them suitable for use in animal production for fighting
stress and promoting growth. Based on this idea, the present

study was initiated to better understand the effects of
medicinal plants on oxidative stress, growth performance and
toxicity index of rural hens.

MATERIALS AND METHODS

Ethical consideration: The experimental procedures used in
this   study   were   approved   by  the  Ethical  committee of
the Department of Animal Science of Dschang University
(ECDAS-UDs 23/02/2015/UDs/FASA/DSAES) and was in
conformity with the  internationally  accepted  standard
ethical guide lines for laboratory animal use and care as
described in the European Community guidelines; EEC
Directive86/609/EEC, of the 24th November 1986.

Animal material:  A  total  of  48 Brahma hens (16 males and
32 females) (45 days old), with an average weight of 400±15
were used in this study. Each hen was marked with a ring
having its number.

Housing and feeding: The hens were housed in a galvanized
metal mesh cages equipped with drinkers and feeders. The
birds were reared at a natural daytime rhythm (12/12)
throughout the trial period.

The ingredients used in the rations were purchased from
the dealers of agricultural by-products in the city of Dschang.
Table 1 shows the percentage compositions and chemical
characteristics of the experimental rations used in Brahma
hen.

Table 1: Percentage compositions and chemical characteristics of the
experimental rations used in Brahma hen

Starter phase Grower phase
Ingredients (%) (1-12 weeks) (13-20 weeks)
Maize 48.00 45.00
Wheat bran 2.50 0.00
Wheat middings 14.00 22.00
Cotton seed cake 8.00 6.00
Soya bean meal 15.00 13.00
Fish meal 6.00 3.00
Bone meal 0.00 1.50
Shell powder 1.50 1.00
Broiler concentrate 5%* 5.00 5.00
Palm oil 0.00 3.50
Total 100.00 100.00
Calculated chemical composition
Crude proteine (%) 23.20 20.70
Metabolizable energy (kcal kgG1) 2913.00 3013.00
Calcium (%) 1.48 1.51
Phosphorus (%) 0.69 0.73
Lysine (%) 1.29 1.10
Methionine (%) 0.43 0.40
ME/CP 125.00 145.00
*Broiler   concentrate   5%,   Crude     protein:     40%,     Metabolizable energy:
2078 kcal kgG1, Calcium: 8%, Available phosphorus: 2.05%, Lysine: 3.30%,
Methionine: 2.40%, ME: Metabolizable energy and CP: Crude protein
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Sanitary protection: The building and all the cages were pre-
disinfected with a solution of bleach and cresyl (0.5 L of bleach
and 0.5 L of cresyl for 20 L of water) sprayed in all corners of
the building and allowed to air dry for a period of two weeks
before the introduction of the animals. The premises and
equipment were cleaned daily. Water, soap and a sponge
were used to wash feeders and drinkers daily.

Plant material: Fresh matured leaves of M. indica were
collected from the same tree at the Dschang University. They
were dried in the shade at a temperature of 25EC. After drying,
the leaves were crushed and ground into powder with the use
of a grinding mill. The powder thus obtained was stored in
opaque bottles until use. 

Phytochemical tests were performed to confirm the
presence or absence of certain bioactive components of
Mangifiera indica powder. Constituents like flavonoids,
phenols, tannins, steroids, terpenes, alkaloids and saponins
were studies. The results of phytochemical tests of mango
leaves powder are presented in Table 2.

Experimental design: A total of 48 were distributed in a
completely randomized design with 4 groups of 12 birds. Hens
were treated for 60 days and an adaptation period was 7 days.
The treatment groups were:

C Group 1 (control): Formulated diet without M. indica
powder

C Group 2: Formulated diet + 0.25% M. indica powder
C Group 3: Formulated diet +0.50% M. indica powder
C Group 4: Formulated diet + 0.75% M. indica powder

Feed consumption: Based on the difference between the
quantity of feed served and the refusals, the feed
consumption (FC) was calculated:

Feed consumption (FC) = Qs-Qr

Qs = Quantity served (g)
Qr = Remaining quantity (g)

Evolution of live weight (LW): The change in weight was
obtained by weighing  the  young  animals  weekly  between
6-8 a.m. throughout the experimental period. The weighing
was done using an electronic scale with a capacity of 7000 g
and a precision of 1 g.

Weight gain (WG): The weight gain was calculated using the
difference between the weight of the week considered and
the weight of the previous week.                                                 

Weight gain (WG) = Wn-Wn-1

Wn = Weight per week in consideration (g)
Wn-1 = Weight in the previous week (g)

Average daily gain (ADG): Weight gain during a period was
divided by its duration to calculate the average daily gain
(ADG).

Weight gain (g)Average daily gain (ADG) = 
Duration (d)

Assessment of relative weight and volume of organs: When
the birds were slaughtered, their liver, heart, gizzard and fat
were removed, stripped of fatty tissue and then weighed
using a scale of 160 g capacity and an accuracy of 10G3 g body
weight. The relative weight of the different organs was then
determined using the following formula:

Organ weightRelative weight (%) = 100
Animal weight



Liver volume was determined by the method of water
displacement in a milliliter using a graduated cylinder. As the
graduated cylinder is filled with water to a known initial level,
the difference between the volume obtained when the organ
is immersed corresponds to the volume of the organ itself.
 
Histology of organs: Realization and observation of
histological sections of the kidney and liver were carried out
according to speci c protocols in the Anatomo-pathology
Laboratory of Banjoun Evangelic University. The same
collected kidney section was immediately fixed in 10%
formalin and processed for  studies  of  histopathology. Then
4 µm thick sections were cut and stained with the hematoxylin
and eosin procedure, and examined microscopically. At least
20 microscopic  elds (20X)/slide were examined and evaluated
for each slide.

Oxidative stress markers Oxidative stress indicators such as:
Malondialdehyde (MDA), superoxide dismutase (SOD),
catalase (CAT) and glutathione peroxidases (GPx) were
analyzed according to the methods described respectively by
Oyedemi et al.15 and modified by Kodjio et al.16, Dimo   et al.17,
Sajeeth et al.18 and Habbu et al.19.
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Biochemical analyses
Hepatotoxicity markers: As soon as the birds were
slaughtered, blood was collected and placed in test tubes
without  anticoagulant,  then  centrifuged  at  3000  rpm  for
15 min. The serum  was  collected,  aliquoted  and  stored  at
-20EC for dosing. Aspartate-amino transferase (AST) and
alanine amino-transferase (ALT) assays were evaluated by the
enzymatic analysis method based on the protocol listed in the
instructions for the CHRONOLAB® commercial kit.

Nephrotoxicity markers:
C Blood creatinine was measured by the colorimetric or

kinetic method according to the instructions for the
CHRONOLAB® commercial kit

C Urea was measured by the Urease-GLDH method using
the CHRONOLAB® commercial kit

Statistical analysis: One-way analysis of variance (ANOVA)
was performed to test the effects of different doses of
Mangifiera indica powder on the traits studied. Duncan's test
was used to separate the means when there were significant
differences. The Pearson correlation coefficient made it
possible to establish the relationships between the different
parameters. The results are expressed as Mean±standard
deviation. The significance limit was set at 5% and SPSS 22.0
software was used for data analysis.

RESULTS

Effects of M. indica leaves powder on growth characteristics
of Brahma hens: Table 3 summarizes the  effects  of  dietary
M. indica leaf powder on cumulative feed intake, final live
weight, body weight gain, average daily gain, feed conversion
and feed efficiency of the Brahma hen.  Results  showed  that
M. indica leaves powder had no significant effect (p<0.05) on
the feed consumption of the test groups compared to the
control group. Whatever the concentration; the final live
weights of birds fed diet supplemented with  M. indica leaves
powder  were  comparable,  but  significantly  (p<0.05) higher

than those of the control group. Likewise, whatever the
percentage; no significant effect (p>0.05) was observed on
consumption index and cumulative feed efficiency compared
to the hens of the control group.

Effects of dietary M. indica leaf powder on relative organ
weight, liver volume and gut density of the Brahma hen:
Table 4 shows the effects of M. indica  leaf powder on relative
body weight, organ volume and abdominal fat in Brahma
hens. Whatever the concentration; dietary supplementation of
M. indica leaf powder, reduced the relative weight of the liver
of the hens compared to the control. However, this decrease
was only significant (p<0.05) with the inclusion level of 0.5%.
The relative weight of gizzard and heart was not significantly
influenced by the supplementation of M. indica  leaf powder
in the diet. Nevertheless, a decrease in the values   of these
characteristics was noted in all the hens fed diet
supplemented with M. indica  leaf powder. Relative abdominal
fat weights in birds fed diet supplemented with M. indica leaf
powder were comparable but significantly (p<0.05) lower
than those of the control groups. On the other hand, the
volume of the liver of hens fed diet supplemented with the
leaf powder of M. indica were comparable but significantly
(p<0.05) higher than those of the control group.
Supplementation of M. indica  leaf powder at 0.5 and 0.75% in
the diet induced comparable but significantly (p<0.05) higher
intestine densities than those of the control group.

Effects of M. indica leaf powder on markers of oxidative
stress of  Brahma   hens:   Table  5  highlights  the  effects of
M. Indica powder on oxidative stress markers in Brahma hens. 

Table 2: Phytochemical constituent of Mangifiera indica leaves powder
Tests Component Quantity
Shinoda Flavonoides ++

Tanin +
Ferric chloride Phenols ++
Dragendorff Alcaloides -
Foam index Saponines ++
Liberman-buchard Steroids ++

Terpenoides -
-: Absent, +: Low and ++: High

Table 3: Effects of Mangifera indica leaf powder in the diet on growth characteristics in Brahma hen 
M. indica  powder concentration in ration (%)
---------------------------------------------------------------------------------------------------

Growth characteristics Control 0 0.25 0.5 0.75 p-value
Feed consumption (g) 4692.5±258.57 4837.61±80.25 4791.58±39.92 4724.12±208.05 0.19
Live weight 1261.50±94.37b 1472.00±62.17a 1577.50±109.76a 1505.00±55.37a 0.00
Weight gain (g) 998.25±280.2 1085.64±163.13 1019.92±347.85 1079.18±250.40 0.83
Daily weight gain (g) 16 .64±4.67 18.09±2.72 17.00±5.80 17.99±4.17 0.83
Consumption index 5.60±3.76 4.54±0.63 6.54±6.83 4.62±1.17 0.60
Feed efficiency 0.21±0.06 0.22±0.03 0.21±0.07 0.23±0.05 0.87
a,bValues affected with the same letter in the same line are not significantly different (p>0.05) and p: Probability
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Table 4: Effects of M. Indica leaf powder in diet on organ volume in Brahma hens
M. indica  powder concentration in ration (%)
---------------------------------------------------------------------------------------------

Organ Control 0 0.25 0.5 0.75 p-value
RW of liver 2.01±0.17a 1.83±0.23ab 1.76±0.07b 1.87±0,13ab 0.08
RW of gizzard 2.43±0.23 2.23±0.16 2.17±0.34 2.25±0.28 0.33
RW of fat 3.72±1.09a 1.72±0.63b 2.38±0.90b 1.70±0.42b 0.01
RW of heart 0.49±0.05 0.42±0.12 0.45±0.03 0.48±0.04 0.22
Liver volume 23.50±2.10b 26.83±1.60a 26.67±1.63a 26.50±1.29a 0.01
Density of intestine 0.32±0.04b 0.35±0.04ab 0.38±0.04a 0.38±0.05a 0.05
a,bValues affected with the same letter in the same line are not signi cantle different (p>0.05), p: probability and RW: Relative weight

Table 5: Effects of M. indica leaf powder in feed on oxidative stress characteristics in Brahma hens
M. indica powder concentration in ration (%)

Oxidative ---------------------------------------------------------------------------------------------------
stress characteristics Control 0 0.25 0.5 0.75 p-value
SOD 3.96±0.75a 3.11±0.54b 2.49±0.77b 2.61±0.66b 0.01
CAT 0.81±0.16 0.76±0.10 0.74±0.10 0.81±0.14 0.70
GPx 0.01±0.001 0.01±0.005 0.01±0.005 0.01±0.003 0.65
MDA 0.64±0.05 0.60±0.08 0.62±0.03 0.61±0.03 0.61
a,bValues affected with the same letter in the same line are not signi cantle different (p>0.05). SOD: Super oxide dismutase, CAT: Catalase, GPx: Glutathione peroxidase,
MDA: Malondialdéhyde and p: Probability

Table 6: Correlation between the different characteristics in Brahma hen
Characteristic FC    LW WG ADWG RW liver SOD  CAT GPx MDA ALT
LW 0.62 1
WG 0.50 0.48 1
ADWG 0.50 0.48 -1.00** 1
RW liver -0.77 -0.96* -0.39 -0.39 1
SOD -0.68 -0.99** -0.58 -0.58 0.95* 1
CAT -0.67 -0.99** -0.55 -0.55 0.96* 0.99** 1
GPx -0.66 -0.99** -0.49 -0.49 0.97* 0.99** 0.99** 1
MDA -0.64 -1.00** -0.49 -0.49 0.97* 0.99** 0.99** 1.00** 1
ALT -0.91 -0.88 -0.64 -0.64 0.93 0.92 0.91 0.90 0.89 1
AST -0.03 -0.65 -0.69 -0.69 0.43 0.67 0.66 0.62 0.64 0.42
*Correlation is significant at 0.05, **Correlation is significant at 0.01, ALT: Alamin aminotransferase, AST: Aspartate aminotransferase, SOD: Super oxide dismutase, CAT:
Catalase, GPx: Glutathione peroxidase, MDA: Malondialdéhyde, RW: Relative weight, WG: Weight gain, ADWG: Average daily weight gain, LW: Live weight and FC: Feed
consumption

Superoxide dismutase activities at different concentrations of
the M. indica powder were comparable but significantly
(p<0.05) lower than those of the control birds. The serum
activities of catalase and glutathione peroxidase, as well as the
level of malondialdehyde recorded in birds fed diets
supplemented with M. indica leaf powder remained
comparable to the values   recorded for the control group.
However, M. indica leaf powder, regardless of its
concentration in the feed, induced a non-significant decrease
(p<0.05) in the malondialdehyde levels in the blood. Relative
liver  weight   was   positively   and  significantly correlated
with SOD level (r = +0.95, p<0.05) and serum catalase activity
(r = +0.96, p<0.05) and serum GPx activity (r = +0.97, p<0.05).
In addition, negative and non-significant correlations were
recorded between malondialdehyde  level  and  weight  gain
(r = -0.49, p< 0.05) and feed consumption (r = -0.64, p> 0.05).
On the other hand, negative and significant correlations were
recorded between the level of malondialdehyde and live
weight (r = -1.00, p<0.01) (Table 6).   

Effects of M. indica leaf powder in feed on markers of
toxicity in Brahma hens: The effects of M. indica leaf powder
on toxicity markers are shown in Table 7.

This reveals that regardless of the percentage, ALT and
AST activities decreased non-significantly (p>0.05) in hens fed
diet supplemented with M. indica leaf powder compared to
the control group. The activities of these enzymes were lowest
in hens receiving 0.25% M. indica leaf powder in the feed.
Relative liver weight was positively and non-significantly
correlated with ALAT and AST activities (r = +0.93, p>0.05) and
(r = +0.43, p>0.05), respectively as indicated in Table 6.

The different concentrations of M. indica leaf powder
reduced the serum creatinine level in comparison with the
control birds. However, this decrease was only significant
(p<0.05) in hens fed diet supplemented with M. indica leaf
powder at doses of 0.5 and 0.75%. However, the
supplementation of the M. indica leaf powder, whatever the
rate, had no significant effect (p>0.05) on the serum level of
urea compared to the controls.
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Fig. 1(a-d): Effects of Mangifera indica leaf powder in feed on liver histology in Brahma hen
0 (control), 0.25, 0.5 and 0.75: Doses of Mangifera indica leaf powder (g), PS: Portal space, H: Hepatocyte, N: Necrosis, S: Sinusoid and PV: Portal vein

Effects of M. indica leaf powder in feed on liver histology in
the Brahma hen: Figure 1 illustrates the effects of M. indica
leaf powder on liver histology in the Brahma hen. The liver of
the hens of the control group showed slight alterations,
infiltrations      and      degeneration      of      the      hepatocytes.
Supplementation of M. indica leaf powder improved the
histological structure of the liver. However, this improvement
was more evident in hens that received 0.5% of the powder in
the ration.

Effects of M. indica leaf powder on kidney histology in the
Brahma hen: The effects of M. indica leaf powder on kidney
histology in the Brahma hen are presented in Fig. 2. The
kidney of the hens of the control group showed slight
alterations  and   tubular   infiltrations.   Supplementation  of
M. indica leaf powder in the diet improved the histological
structure of the kidney; although this improvement was more
evident in hens that received 0.75% of the powder in the
ration.

DISCUSSION

The results showed that the M. indica leaf powder,
whatever its concentration considered in the feed, led to a
non-significant increase in feed intake in Brahma hens. These
results contradict with the findings of Bello20, who reported
that the incorporation of M. oleifera  leaf powder at the rate of

16 and 24% in the feed of local hens induced a significant
decrease in the feed intake compared to control birds. The
difference between the results of these two studies may be
related to the plant used, the rate of supplementation in feed,
the duration of the treatment and the managerial conditions.
The increase in feed consumption observed in the present
study could be due to the palatability of the feed or
stimulation of the appetite centers caused by certain
compounds found in the mango leaves (flavonoids, phenols
and carotenoids). According to Yang et al.21, these molecules
will improve the taste, flavor, smell and thus the palatability of
the feed. Supplementation of M. indica powder in the feed of
hen, regardless of the concentration, induced a significant
increase in live weight compared to the control. This result
might be due to the increase in feed consumption. Indeed,
optimal consumption would boost the bioavailability of
nutrients required for the growth and development of cells in
animal tissue. A positive correlation was also noted between
live weight and feed consumption, suggesting a variation in
the same direction of the two variables.

In the present investigation, a non-significant increase in
live weight gain and average daily gain were recorded in
Brahma hens fed diet supplemented with M. indica leaf
powder. This could be due to the availability of nutrients
necessary for constructive reactions of the body. In addition,
there is evidence that tannins, alkaloids, saponins, flavonoids
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Fig. 2(a-d): Effects of Mangifera indica leaf powder in feed on kidney histology of Brahma hen
0 (control), 0.25, 0.5 and 0.75: Doses of Mangifera indica  leaf powder (g), G: glomerulus, BC: Bowman's capsule and DCT: Distal convoluted tube

Table 7: Effects of M. indica leaf powder in feed on biochemical characteristics in Brahma hens
M. indica powder concentration in ration (%)

Biochemical --------------------------------------------------------------------------------------------------------
characteristics Control (0) 0.25 0.5 0.75 p-value
ALT 51.04±12.89 39.05±15.69 48.42±13.10 44.040±15.18 0.650
AST 185.75±36.99a 136.39±30.26b 148.40±32.57ab 144.880±37.16ab 0.120
Creatinine 0.05±0.01a 0.04±0.02ab 0.02±0.008c 0.033±0.007bc 0.006
Urea 26.62±0.77 26.28±0.30 26.14±0.54 26.280±1.34 0.730
a,bValues affected  with  the  same  letter in the same line are not signi cantle different (p>0.05). ALT: Alamin aminotransferase, AST: Aspartate aminotransferase and
p: Probability

and terpenoids present in the powder of mango leaves may
have destroyed the pathogenic microorganisms of the
digestive tract thanks to their bactericidal and antifungal
properties, thus promoted the beneficial microorganisms and
therefore facilitated digestion, absorption and efficient use of
nutrients22 and increased weight gain and average daily gain
though not significantly. Similar results are obtained by
Iheukwumere et al.23 who used cassava leaf powder in broiler
chicken feed. Wude and Berhan24 used 10% of sweet potato
leaf powder in the diet of broiler chickens and obtained the
same results.

Supplementation of mango leaf powder in the feed of the
hens, whatever the concentration, induced a reduction in the
relative weights of the organs (liver, gizzard and heart)

compared to the control. These results agree with the findings
of Iheukwumere et al.23 who reported a significant decrease in
the weight of the same organs with the incorporation of
cassava leaf powder in the ration of broiler chickens at
concentrations of 10 and 15%. However, this contradicts with
the observation of Bello20 who mentioned an increase in organ
weight with the inclusion of Moringa oleifera  leaf powder up
to 24% in the ration of local hens in Senegal. M. indica powder
significantly reduced the relative abdominal fat weights of
birds compared to control animals. It may be due to the
presence of flavonoids, tannins and phenols in mango leaves
which inhibit the activity of "-glucosidase and the formation
of micelles in the small intestine which decreased digestion
and absorption of triglycerides leading to decreased formation
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of body fat25. Liver volume and gut density observed in hens
fed diet supplemented with M. indica leaf powder was
significantly (p>0.05) higher than those of the control birds.

The present study revealed that the different
concentrations of M. indica  powder decreased the activities
of superoxide dismutase, catalase, glutathione peroxidase, as
well as the rate of malondialdehyde compared to the control
group. The low level of MDA may reflect the antioxidant
activity of mango leaf powder, which is mediated by vitamins
C and E, carotenoids, flavonoids26, which would have induced
a reduction in lipid peroxidation by neutralizing free radicals.
The participation of these molecules in the fight against free
radicals could justify the increase in serum levels of SOD19,27.
Antioxidant activity is one of the main defense systems of the
body against the adverse consequences of reactive oxygen
species in animals.

Serum alamine aminotransferase (ALT) and aspartate
aminotransferase (AST) activities provide information on the
state of liver cells28. In the present research, ALT activity
decreased non-significantly (p>0.05) in hens fed M. indica leaf
powder regardless of the percentage compared to control
groups. The different concentrations of M. indica powder
stimulated a reduction in serum AST activity as compared to
the control group. However, this decrease was only significant
(p<0.05) in hens fed M. indica leaf powder at the dose of
0.25%. Low level of serum ALT and AST activity in the present
study could therefore reflect the fact that the plant was not
hepatotoxic; because according to Zounongo29, an increase in
the level of serum transaminases reflects hepatic cytolysis.
Moreover, the histology section of the liver also showed an
improvement in the structure with the supplementation of the
leaf powder of M. indica. Nevertheless, flavonoids are
recognized for their hepatoprotective activities30. The
antioxidant and hepatoprotective activities of mango leaves
may therefore be due to the presence of flavonoids.

The results of this study revealed that the
supplementation of the powder of the leaves of M. indica in
the feed, whatever the percentage, had no effect on the
serum activity of urea and creatinine compared to controls.
However, powder supplementation decreased serum urea and
creatinine activity, whatever the concentration considered.
Creatinine and urea activities serve as markers of the condition
and functioning of the kidneys. M. indica leaf powder
supplementation improved the histological structure of the
kidney of hens with an increase in the supplementation rate.
The drop in the activity of urea and creatinine in the present
study could be explained by the presence of antioxidants such
as xanthones and flavonoids which would protect the kidney
against  the  harmful  effects  of  oxidative stress and therefore

would avoid damage to the tubular and glomerular cells. Urea
and creatinine are among the essential parameters for
evaluating renal function and glomerular filtration31. 

CONCLUSION

Supplementation of rations with M. indica   leaves powder
increased live weight and decreased relative organ weight,
inhibited lipid peroxidation and decreased superoxide
dismutase activity.  In view of these, M. indica leaf powder
could be used as a dietary supplement to improve growth
performances, fight against oxidative stress and strengthen
immune defenses in growing Brahma hens. Rates of 0.5% and
0.75% have produced the best results, so we recommend
them.
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