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Abstract

This study was conducted to determine the effect of Aloe vera gel extract on the serum
mineral compositions of Red Sokoto bucks. Blood samples were collected from 3 0 bucks
before the commencement of administration of Aloe vera gel extract for serum minerals and
these served as control group. The bucks were now divided into three groups A, B and C
containing ten goats per group. The Aloe vera extract was administered orally af 1. 0 ml/kg
body weight daily at 3.0%, 4.0% and 5.0% to the group A, B, and C respectively for 14 days
period. Five milliliters (5ml) of blood samples were collected from the jugulars vein of Red
Sokoto bucks in the respective animals in the groups at 7 and 14 days, deposited into
anticoagulant free plastic tubes and allowed to clot at room temperature within 3 hours of
collection. Sera samples were analysed for potassium, sodium, calcium, Chloride, total
protein, and albumin. Data were analysed using one way analysis of variance (ANOVA).The
resulls showed that there were significant (P<0.05) differences in the values of potassium,
calcium, chioride, total protein and albumin in the pretreated control group and post-
treatment groups while there were no significant difference in sodium level (P>0.05) in the
bucks that were administered with Aloe vera gel extract and control group. This indicated
that oral Aloe vera gel administration in Red Sokoto bucks relatively caused some changes in
mineral composition which may affect some physiological functions of visceral organs in
these animals.
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Introduction base, with leaves in the centre of the rosette
Aloe veras are members of the Liliaceous  formation being younger and smaller.
family and are mostly succulent with a ~ Mature leaves can be 2-2.5cm thick and 6-
whorl of elongated, pointed leaves (Klein 10cm wide at the base, gradually tapering to
and Pennys, 1988). The commonest Aloes, a point at the apex. The upper leaf surface is
A. barbadensis has been referred to as 4. flat or slightly dish-shaped and the lower
vera (Coats and Ahola, 1979). Aloes is an  surface rounded, with both surfaces being
erect perennial plant, originating from smooth to the touch. However, the margins
North Africa and the Mediterranean, with  of the leaf are armed with firm, spreading,
thick, very succulent, dagger shaped 30- triangular-shaped teeth 2-4mm long.
80cm long leaves, encircling a thick, central Leaves on mature plants are a distinctive
stem. The oldestand largest leavesareatthe ~ grey-green, due to the surface being
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covered by a greyish bloom, although
during summer they can be greener and
during winter they can take on a bronze
tinge. The mucilaginous gel from
parenchymatous cells in the leaf pulp of
Aloe vera is incorporated in creams,
ointment, lotions and other preparations for
topical use (Anshooetal., 2005).

Aloe vera is a medicinal plant that is
claimed to have hypoglycemic effect with
fewer side effects and less expensive
without toxicity. The whole leaf of A.vera
contains over 200 compounds including
aloesin, anthraquinones (aloin and
aloeemodin), acemannan, saponins, sterols,
amino acids and vitamins (Grindlay and
Reynolds, 1986). Most of the compounds
have various biological activities with
potential health benefits, such as
antibacterial, antiviral, wound healing,
antioxidant, immunomodulatory,
antineoplastic, antihypertensive and
antidiabetic activities (Pandey et al., 2010).
The biological and toxicological effects of
A. vera gel have been extensively studied.
Gel formulations are used as functional
food supplements, drugs and in cosmetics.
Whole gel also has some therapeutic
offects. Amongst its therapeutic properties,
anti-inflammatory (Malterud et al., 1993),
immunostimulatory amoorthy and
Tizard, 1998) and cell growth stimulatory
(Rodriguez-Bigas e/ al., 1988) activities
have been reported.

Chemical constituents of Aloe vera have
been reported to include water- soluble and
fat -soluble vitamins, minerals, enzymes,
polysaccharides, phenolic compounds and
organic acids (Burn, 2003; Boudreau and
Beland, 2006). Aloe vera extract have
equally been demonstrated to have
antioxidant abilities in humans and animals
(Rajasekaran e/ al., 2005; Kardosova, and
Machova, 2006; Loots ef al., 2007), whilst
also protecting the liver, (the major

210

detoxification organ) against injury (Canet
al., 2004; Chandan et al., 2007) and
improve liver enzyme functions that are
associated with carcinogen metabolism
(Singh ef al., 2003). The antioxidant and
anti-inflammatory (Yagi et al., 2002,
Speranza el al., 2005; Yagi and Takeo,
2003), anti-cancer (Leeetal., 2000a; Lee ef
al., 2000b; Heggie ef al., 2002; Chen ef al.,
2004; Su et al., 2006), anti- diabetic (Ayse
et al.,2004) and wound healing properties (
Choi et al., 2001) of Aloe vera have also
been widely reported.

The activity against a variety of infectious
agents has been attributed to Aloe vera; for
instance, antibacterial (Ferro ef al., 2003),
antiviral (Kahlon ef al., 1991) and anti
fungal (Kawai ef al., 1998). Aloe vera has
also been reportedly used in the treatment
of many disorders such as arthritis, gout,
dermatitis, peptic ulcer as well as treatment
of burns (Grindlay and Reynolds, 1986).
The fresh gel, juice and formulated
products have long been used for medical
and cosmetic purposes and general health
(Chithra ef al., 1998; Reynolds and Dweck,
1999).And have healing ability of skin
burns and cutaneous injuries; prophylactic
effect against radiation; leucopenia;
antiulcer; inhibitor action against some
bacteria and fungi with inflammation
inhibiting effect. Aloe vera and Shea butter
mixture has been used to treat mange in
West African Dwarf goats (Ameen el al.,
2014). There is no information on effect of
Aloe vera in serum biochemical mineral
compositions in bucks therefore this study
was carried out t0 investigate the effect of
Aloe vera gel extracts On serum
biochemical mineral compositions of Red
Sokoto bucks.

Materials and Methods
Location of Study
The study was carried out at the ruminant
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units of the Teaching and Research Farm of
Animal Production and Health, Faculty of
Agricultural Science, Ladoke Akintola
University of Technology, Ogbomoso.
Source of Aloe vera leaves

The Aloe vera leaves were collected from

the Agronomy Units of Teaching and .

Research Farm of Faculty of Agricultural
Science, Ladoke Akintola University of
Technology, Ogbomoso. They were
transplanted into a bucket which contained
and were taken to the
experimental site for easy access.
Experimental animals

Thirty mature Red Sokoto bucks were
purchased from 'Sabo market', Ogbomoso.
As determined by dentition the animals
weighed between 8.5 and 9.5 kg and
quarantined for six weeks during which
Ivomec® for ectoparasites and
endoparasites, oxytetracycline antibiotics
and multivitamins were administered to the
bucks. They were later vaccinated with
Peste des petits ruminants vaccine. The
animals were subsequently housed in a
well-ventilated and floored pen, equipped
with feeders and drinkers and were fed
guinea grass (Pannicum maximum),
elephant grass and supplemental
concentrates ad-libitum. The animals were
then grouped into three, namely A, B and C
made often animals per pen.

Preparation of Aloe vera extract

Aloe vera were washed and cut in the
middle, the gel was separated by scratching
with a spatula into a clean beaker, Aloe vera
extract gel was weighed 3.0, 4.0 and 5.0g
and dissolved in 100m| of distilled water to
- give 3%, 4% and 5% respectively.
Administration of the Aloe vera extract

The aqueous solution of Aloe vera gels
were given to each animal orally at 1.0
ml/kg body weight using 10ml syringe for

.
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the groups A, B and C respectively at 3%,
4% and 5%. The treatment period lasted for
14 days.

Blood sample collection

Blood samples (5ml) were collected each
from the jugular vein of 30 Red Sokoto
bucks and were deposited into
anticoagulant free plastic tube and allowed
to clot at room temperature within 3 hours
of collection. The serum samples were later
stored at a temperature of -20°C for

bicchemical stadies. These were done for
the animals prior to the experiment and on
weekly basis.

Serum Biochemical Analysis

Serum sodium, Calcium and potassium
concentrations were determined by flame
photometry using Gallenkamp Flame
Analyser (FGA-330) while serum chloride
was determined as described by Moris and
Moris, (1930). Total serum protein (TP)
was determined by Biuret techniques using
colourimetric method(Toro and
Ackerman,1975), while albumin was
determined by using the Bromocresol green
(BCG) method as described by Doumas and
Biggs, (1972).

Statistical analysis

All obtained data were expressed as means
with standard errors and were subjected to
analysis of variance (ANOVA) according to
the standard procedure Duncan multiple
range test were used to compared means
found to be statistically significant (P >
0.05).

Results

The mean values of serum minerals of
bucks administered with oral 4loe vera gel
extract at seven days post-treatment is
presented Table 1. There were significant
decrease (P < 0.05) in the K' ,Ca®, CI" and
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albumin values between control pre-
treatment and treatment groups while total
protein (TP) increased significantly
(P<0.05). There was no significant
difference (P > 0.05) between the mean
values, of Sodium (Na") during pre-
treatment and first week post-treatment
groups although sodium values decreased.
The mean values of serum minerals of
bucks administered with Aloe vera gel
extract at fourteen days post — treatment is
presented in Table 2. There were significant
increase (P < 0.05) in the K, total protein
(TP) and albumin values between control
pre-treatment and treatment groups while
the mean values of Sodium (Na’) during
pre-treatment and 14 days post-treatment
groups increased without statistical

significant difference (P > 0.05). The Ca™
and CI values between control pre-
treatment and treatment groups decreased
significantly (P < 0.05).There was no
significant difference (P > 0.05) between
the mean values of Sodium (Na") during
pre-treatment and 14 days post-treatment
groups although sodium values decreased.

Discussion

Several studies have been completed on
the mineral status of cattle and sheep
(Dominguez and Huerta 2007; Morales ef
al., 2007), but the establishment of serum
biochemical mineral composition is
important for monitoring health and
physiological status of ruminants. These
parameters have been used as physiological
indicators of good health diseases, stress or
exposure to contaminants. Metabolisms of
mineral substances play a significant role in

Table 1. The mean serum mineral composition of Red Sokoto Bucks seven days after
administration of aqueous oral Aloe vera gel with the control group.

Treatments (Concentration of Aloe vera extract)

Variable/units  Control 3.0% 4.0% 5.0% SEM
K+/ mmol/L 5.70° 6.41° 7.63° 5.53¢ 0.15
Nat+/mmol/L  142.10 132.90 138.30 139.00 25.03
Ca2+/mmol/.  2.41° 2.03° 238" 2.01° 0.03
Cl- /mmol/L 106.80° 108.50" 105.00° 103.10° 1.96
TP/g/dl 3.59° 8.10° 6.90" s 0.27
AB/ g/d 221° 1.51° 3.20" 2.18° 0.11

**<_means along the same column having the different superscript are significantly (p<0.05) different.
NOTE; K=Potassium, Na=Sodium, Ca=Calcium, C|=Chloride, TP=Total Protein, AB=Albumin

Table 2. The mean serum mineral composition of Red Sokoto Bucks 14 days after
administration of aqueous oral Aloe vera gel with the control group

Treatments (Concentration of Aloe vera extract)

Variable/units  Control 3.0% 4.0% 5.0% SEM
K+/ mmol/L 5.70¢ 5.53° 5.32° 6.78" 0.15
Na+/mmol/L - 142.10 139.00 137.91 163.20 25.03
. Ca2+/mmol/L.  2.41° 2.01° 2.05° 2.30° 0.03
Cl-/mmol/LL. ~ 106.80" 103,10° 108.78° 101.00° 0.67
TP/g/dl 3.59° F21* 5.20° 7.48° 0.24
AB/ g/dl 2.21° 2.18° 2.20° “4.06" 0.16

abe-menns along the same column having the different superscript are significantly (p<0.05) different
NOTE,; K=Potassinm, Na=Sodium, Ca=Calcium, CI=Chloride, TP=Total Protein, AB=Albumin
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the regulation of physiological functions of
the puerperal period. Their concentrations
in the blood circulation represent
homeostatic mechanisms that are in a close
relationship with the neuro-humoral
regulation (Krajnicakova ef al., 2003). On
the other hand, minerals are important as
essential nutrients in the diet of animals.
Physiological status might modify animal's
requirements to these elements (Ahmed e/
al., 2000). All animals require minerals for
growth, reproduction, lactation and
performance, which often affect the
specific requirements, serve as structural or
catalytic components of enzymes and
regulate many physiologic systems
especially pregnancy and lactation (Mbassa
and Poulsen, 1991; Ahmed et al., 2000;
Krajnicakova ef al., 2003; Liesegang ef al.,
2007).
The serum sodium concentration increased
(hypernatremia) in all post-treatment
groups with Aloe vera gel extract in 14 days
although not significant may therefore, be
due to the fact that Zona glomerulosa of the
adrenal cortex that produce aldosterone
hormone which regulates sodium in the
extracellular fluid was  affected by
administration of 4loe vera gel extract. It
' long has been assumed that the anion,
chloride, which combines with sodium to
form common salt, simply follows sodium
in the physiological processes that regulate
body fluid and electrolyte balance. A
progressive increase in serum potassium
levels (hyperkalemia) was observed in
some treated animals with Aloe vera gel
extract. This may suggest none depletion of
the body's potassium stores or a
redistribution of potassium from the ECF
into the ICF space. Also, it may be due to
devoid of excessive renal loss of potassium
which may result from the action of
mineralocorticoid excess and as the result
of altered renal tubular function in infected
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animals with renal tubular acidosis or post
obstructive states. Hyperkalemia is
potentially more life threatening than
hypokalemia. Hyperkalemia (when over 7-
8 mmol/L) has a profound effect on cardiac
function. There is usually marked muscle
weakness and recumbency, depression,
muscle tremor, bradycardia and arrhythmia
and sudden cardiac arrest may occur
(Radostitis et al, 2007). It is becoming
increasingly apparent that this may not
always be true and that some of the
problems ascribed to sodium retention do
not occur unless chloride is present in
excess as well (Kurtzeral., 1987).

The hypochloremia was observed in
animals treated with Aloe vera gel extract.
Changes in chloride concentration that are
not associated with a similar change in
sodium concentration are usually
associated with acid-base imbalances
(Divers et al., 1986). Chloride
concentration tends to vary inversely with
bicarbonate concentration. A
disproportionate increase in chloride most
commonly is associated with a normal to
low anion gap hyperchloremic metabolic
acidosis such as renal tubular acidosis and
may be seen as a compensating response for
a primary respiratory alkalosis (Saxton and
Seldin, 1986). Disproportionate decreases
in chloride characteristically are seen in a
metabolic alkalosis but also may be seen as
part of the compensating response for a
chronic primary respiratory acidosis
(Saxton and Seldin, 1986). Modest changes
in hydration tend to produce roughly
proportional changes in plasma sodium and
chloride relative to sodium concentration.
Acid-base alterations are associated with
disproportionate changes in plasma
chloride concentration (Saxton and Seldin,
1986). Disproportionate hypochloremiais a
consistent feature of metabolic alkalosis
(Rose, 1984). Chloride depletion develops
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in these animals as a result of excessive loss
or sequestration of fluids with high chloride
content. Changes in water balance can
result in modest alterations in the relative
concentrations of plasma sodium and
chloride. The hyperproteinaemia and
hyperalbuminaemia observed may be due
to the fact that Aloe vera contained some
essential amino acids such as isoleucine,
leucine, lysine, methionine, phenyalaline,
threonine, valine and tryptopan and non-
essential amino acids such as alkaline,
arginine, asparagines, cystine, glutamic
acid, glycine, histidine, proline, serine,
tyrosine, glutamine and aspartic acids
which may be responsible production of
excessive serum protein and albumin. In
conclusion the results obtained from this
study indicated that oral Aloe vera
administration in Red Sokoto bucks
relatively caused some changes in mineral
composition which may affect some
physiological functions of visceral organs
of these animals.
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