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ABSTRACT

High salt loading is associated with myriad celluiamage, hypertension and death. It is not kndviuheisfon aloe
vera gel could ameliorate the menace of high galtling. This study aimed to investigate the efiédfiasfon aloe
vera gel on some blood parameters in high salt éohdats. Twenty four (24) albino Wistar rats wesndomly
assigned into 4 groups of 6 rats each. The ratk &ther on normal rat chow, high salt (8% NaCldee1% NacCl
drinking water) diet and/or Masfon aloe vera geléeks. Blood samples obtained into EDTA sampléebdtir full
blood counting using automated blood counter. RBE ®tal WBC counts increased significantly (p<Q.05the
tests groups compared to the control. The contatiles of RBC and total WBC were 6.07 +0.24 x103pdl 7.01
#0.11 x106/uL. The Hb concentration in the contrals 12.80 #0.20g/dL, it was significantly (p<0.0%)sed in the
salt treated (ST) group compared with other grolpSY increased significantly (p<0.05) in the satlfuntreated
(SF) and ST groups compared with control. The normeated (NT) group had significant (p<0.05) ines® in
platelet count compared with other groups, butrthed cell distribution width was significantly (8<05) reduced
compared with other groups. Mean corpuscular vol§MEV) did not later significantly among the groupsit the
mean corpuscular haemoglobin (MCH) and mean complaschaemoglobin concentration (MCHC) decreased
significantly (p<0.05) in SF group compared witthet groups. Lymphocytes count increased, whilerophbtls
decreased significantly (p<0.05) in all the testoups compared with the control. PDW, MPV and P-LCR
decreased significantly in the extract treated gr@NT and ST) compared with other groups. In amioh, high
salt loading and treatment with Masfon aloe verdigereased the total WBCs, lymphocytes, RBCs, itbRCV.
However, Masfon aloe vera reversed elevated PDWy MRd P-LCR and the low MCH and MCHC induced by
high salt loading in rats.
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INTRODUCTION

Aloe vera is a plant of the family Asphodelacedé&ocaigh it was formerly thought as part of the Iigmily
(Liliaceae). Cosmetic and some medicinal prodaotsmade from the mucilaginous tissue in the cenfttbe Aloe
vera leaf and called Aloe vera §&Rloe vera has anti-inflammatory, anti-arthritic iamacterial and hypoglycaemic
effects? Aloe gel is effective in treating radiation-inducedrmatitis® It reduces ulcer injuries in experimental
animals*®Ingestion of Aloe gel also lowers serum cholestesetum triglyceride, and serum phospholipids, ¥hic
when elevated causes atherosclerosis, and cardidaasliseadd, it also inhibitstumours growth in miée®! Aloe
gel contains substances which stimulates phagdsytosl immune boostel.

Although scientists agree that a minimal amourgatff is required for survival, the health implicais of excess salt
intake represent an area of continued investigatimong scientists, clinicians, and public healthezts™ High
salt loading in experimental animals has been #ssutwith endothetial dysfunctiBh'4, increase in plasma brain
natriuretic peptide concentration, perivasculakaimimatiof>** down regulation of cytochrome P-450 in the brain
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of stroke-prone hypertensive rats, deactivatiod®P — Sensitive potassium channels and/KaATPase pumps
on the vascular smooth muscle memb&fidigh salt intake increases arterial blood pressuné cardiovascular
diseasB?, it increases insulin resistance /decrease insséimsitivity!’®'The blood cells are not spared by the
deleterious effects of high salt loading.

However, because of these several scientific studiedertaken in animal models on the beneficialbast of
ingested Aloe veral gel coupled with paucity ofdé#s on the direct effect of Aloe vera on bloodapaeters
following high salt intake. The aim of this study therefore to investigation the effect of MasfoloéAveraon
haematological parameters in high salt loaded rats.

MATERIALSAND METHODS

Experimental animals

Twenty four (24) male albino Wistar rats weighimgially between 140 to 180g obtained from the alitrouse of
the Department of Medical Physiology, UniversityG@dlabar, Nigeria were used for the experiment. dtienals
provided feed and drinking water freely withouttras. They were kept under controlled environraéobndition.
The experimental feeding period lasted 42 days.

Experimental plant extract
The Masfon Aloe vera gel used for this experimeas Wwought from the University of Calabar Teachirggpital,
Calabar-Nigeria.

Preparation of high salt diet
High salt diet containing 8% of sodium chloride wa®pared using a standard diet containing 0.3%usod
chloride after the method of Obiefietal™ and Adigun and Akinyanjudfd..

Experimental protocol

The twenty-four male albino Wistar rats were divideto 4 groups of 6 rats each. They were fedoievis: The
group 1 (control) was fed on normal rat pellet inking water. The group 2 (NT) was fed on normalpellet +
drinking water + 3mL/kg body weight of Masfon aleera gel orally once daily. The group 3 (SF) wked on
high salt diet (8% sodium chloride) + 1% sodiumocitle drinking water. The group 4 (ST) receivethsas group
3 + Masfon aloe vera gel (3mL/kg body weight) ogralhce daily. The feeding regimens lasted forvgdeks. At
the end of the feeding period, the animals wereifsaa and blood sample collected for daily anays The
animals were weighed daily.

Collection of blood samples

The animals were made unconscious inhaling chlonofanesthesia (3.5% soaked in cotton wool) and dloo
collected via cardiac puncture (blood was drawmfthe heart) a modification of the method by Ohw&#ahe
samples were collected by the help of 5mis syriafached to needle (21 SWG) into plain capped dxttl
containing ethylene diaminetetraacetate (EDTA). Sheples were immediately used for the estimatibthe
different variables.

Analysis of blood samples

Blood samples were analyzed using automated celhteo (Coulter Electronics, Luton, Bedfordshire, JUKith
standard calibration according to the manufactar@mstruction using normal human blood and with ptate
profile for red blood cell (RBC) count, total whitdood cell (WBC) count, differential WBC count,draoglobin
(Hb), packed cell volume (PCV), mean corpusculdum@ (MCV), mean corpuscular haemoglobin (MCH), mea
corpuscular haemoglobin concentration (MCHC), rembd cell distribution width (RDW), mean plateletlume
(MPV), platelet distribution width (PDW) and platelarge cell ratio (P-LCR).

Statistical analysis

Data were presented as mean + SEM. Data weresathlysing a one way analysis of variance (ANOV/Anth
followed with post hoc test (Least Square DevigtiorP-value of less than 0.05 was declared as fiignt
statistically.

RESULTS

As shown in figures 1, the total WBC count of thenirol, normal treated (NT), salt fed (SF) and salated (ST)
groups were 6.07 +0.24, 7.28 +0.47, 7.05 +0.33 &7 +0.33 x10 cell/uL respectively, showing significant
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(p<0.05) increases in NT, SF and ST groups compaitid controls. ST in turn had a significantly haghtotal
WBC count compared with SF and NT groups.
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FIG. 1: Comparison of total white blood cell count in the different
experimental groups. Values are expressed as mean + SEM, n = 6.
*p<0.05, **p<0.001 vs normal control (NC);

a = p<0.05 vs normal treated (NT);

y = p<0.01 vs salt fed (SF).

The red blood cell count for the different expenitad groups is illustrated in figure 2.The mean R&Tint for the
control was 7.01 +0.11 x2@ell/uL, it was higher in NT (7.31 +0.09 x46ell/uL), SF (7.63 +0.15 xfocell/uL)
and ST (8.20 +0.08 x®@ell/uL). The increase in NT group was not sigmifit compared with control. But values
obtained for SF and ST groups were significant (p¥ compared with control values. It was also iicgntly
higher in ST compared with SF groups (p<0.05)

The mean concentrations of haemoglobin for theedbffit experimental groups is illustrated in fig8rérhe control
group had a mean Hb concentration of 12.80 +0.2Qgfde values in NT (13.18 +0.12g/dL) and ST (13.00
+0.28g/dL) were comparable with the control valpe@.05). But the increase in Hb concentration olesin the
SF group was significant compared with the contxdl, and SF groups.

As shown in figure 4, the PCV of the control, NT; 8nd ST groups were 38.03 +0.58%, 38.82 +0.48%741
+0.54 and 46.28 +1.17% respectively. Showing namifitant statistical differences between the NT aaahtrol
groups, but significant (p<0.001) increase in S& &M groups compared with control and NT. ValueSTnwere in
turn significantly higher compared with SF group.
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FIG. 2: Comparison of red blood cell count in the different
experimental groups. Values are expressed as mean + SEM, n = 6.
*p<0.05, ***p<0.001 vs normal control (NC);
¢ = p<0.001 vs normal treated (NT);

y = p<0.01 vs salt fed (SF).

Figure 5 shows the platelet count for the differexperimental groups. The mean platelet countiferNT group

(1085.17 +33.27x10cell/uL) was significantly higher compared withetlrontrol value (905.33 +53.27 X10
cell/uL). The value obtained for in SF (866.83 B6x1CF cell/uL) and ST (904.67 +31.64 X16ell/uL) groups

were not significantly different compared with tbentrol (p>0.05) but was significantly (p<0.05) lesmcompared

with the NT group.

Results obtained for the red blood cell absolutaea(MCV, MCH and MCHC) and indices (RDW-SD and\RD
CV) are summarized in table 1. The RDW-SD for tatml, NT, SF and ST groups were 33.73 +£0.69, 80.6
+0.65, 35.50 +0.89 and 38.13 +2.34fL). It was digantly lower in NT group compared with control- &nd ST
groups. Values obtained for SF and ST were slightigher compared with control and not significant
(p>0.05).RDW-CV in the NT group (15.37 +0.70%) wsgnificantly lower compared with values obtained f
control (9.12 +0.18%) and ST (19.02 +0.73%) grolfvhile values obtained for SF (17.20 £0.96%) andv&Te
comparable with control values.

The mean values of MCV obtained for the differexperimental groups were not significant among thfeknt
groups (p>0.05).The MCH was significantly (p<0.0)er in SF group compared with the control and gidups.
Values obtained for ST group was not significadifferent compared with control, NT and SF groud&€HC was
also significantly (p<0.01) lower in SF group comgzhwith the control and NT groups, while valuesaaied for
ST group did not vary significantly compared wither groups.
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FIG. 3: Comparison of haemoglobin concentrations in the
different experimental groups. Values are expressed as mean +
SEM, n = 6.

**p<0.01 vs normal control (NC);

a = p<0.05 vs normal treated (NT);

X = p<0.05 vs salt fed (SF).

Results obtained for the differential white blooell count are summarized in table 2.Lymphocyte touwwere
significantly raised in NT, SF and ST groups coregawith control (p<0.05).Neutrophils were signifitig lower
in NT, SF and ST groups compared with control.Emsiils and the mixed differential cells (monocytasd
basophils) for control, NT, SF and ST groups wenagarable among the groups (p>0.05).

Table 3 shows the summary of results obtained fatelet indices among the different experimentalugss.The
platelet distribution wide (PDW) was significan{ly.05) lower in NT and ST groups compared with ooreand SF
groups. The mean platelet volume (MPV) was alsoisaantly lower in NT and ST groups compared wétmtrol
and ST groups (p<0.05). Same results were obtdoratie platelet large cell ratio (PLCR).

30
Scholar Research Library



Ofem E. Ofem et al Der Pharmacia Lettre, 2015, 7 (8):26-34

PCV (%)

ENC
ONT
B SF

50 wx Gy BST

45 1 *k%k b

40 ~ -

35 A

30 A

25 A

20 A

15

10 -

Experimental group

FIG. 4. Comparison of packed cell voulme in the different
experimental groups. Values are expressed as mean + SEM, n = 6.
***n<0.001 vs normal control (NC);

b = p<0.01, c = p<0.001 vs normal treated (NT);

y = p<0.01 vs salt fed (SF).

TABLE 1: Comparison of red blood cell absolute values and indices in the different experimental groups

RDW-CV. MCV' il (bg)  MCHC (g/dL)

RDW-SD (fL) (%) (fL)

Normal control 33.73 1720 5423  18.23 33.67
+0.69 +042 059  +0.17 +0.06

Normal treated 30.68 1537 5315  18.05 33.97
+0.65* +0.70*  +0.61  +0.09 +0.23

35.50 1720 5485  17.05 31.13

Salt fed +0.89 +0.96  +1.52 $0.41*° +0.65% £

Salt treated 38.13 19.02 5492  18.05 34.10
+2.38 +07F  +117  +0.25 +1.17

Values are expressed as mean tSEM, n = 6.
*p<0.05, **p<0.01 vs normal control;
a = p<0.05, b = p<0.01 vs normal treated
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FIG. 5: Comparison of platelet count in the different experimental
groups. Values are expressed as mean + SEM, n = 6.

*p<0.05 vs normal control (NC);
a = p<0.05 vs normal treated (NT).

TABLE 2: Comparison of differential white blood cellsin the different experimental groups

Lymphocytes (%)  Neutrophils (%) (%)

Eosinophils Mixed differential
cells (%)

63.05 32.67 3.30
Normal control +0.98 +0.77 +0.22
Normal treated 68.58 26.73 3.73
+2.21% +1.79* +0.51
69.88 25.45 3.80
Salt fed +1.16% +1.23% +0.32
69.72 25.77 3.62
Salt treated +1.79% +1.70% +0.37

0.98
+0.17
0.95
+0.08
0.87
+0.08
0.90
+0.10

Values are expressed as mean tSEM, n = 6.
*p<0.05, **p<0.01, ***p<0.001 vs normal control
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TABLE 3:Comparison of platelet indicesin the different experimental groups

PDW (fL) MPV(fL) P-LCR (%)
Normal control t%.llzs Z(f(:ﬁ i(.)5.16
omaves 32 g% em
Salt fed 1018 1027 \10F

Values are expressed as mean £SEM, n = 6.
*p<0.05, **p<0.01 vs normal control;
a = p<0.05, b = p<0.01 vs normal treated;
X = p<0.05 vs salt fed.

DISCUSSION

In this study, the effects of Masfon aloe vera gelhaematological parameters which are major détermts of
blood viscosity and arterial blood pressure werasueed in high salt fed rats.

Blood is a tissue which consists of fluid plasmawimich is suspended a number of formed elemenyghfercytes,
leucocytes and thrombocytes). Its primary functis® provide a link between the various organd egills of the
body, and to maintain a constant cellular enviromin®y circulating through every tissue deliveringtrients to
them and removing waste produtfThe blood parameters exist at fairly constant Eveliggesting the existence
of feedback mechanism for the céif. In this study, the evidence is convincing tha asfon aloe vera gel had
tremendous effect on the levels of the blood patarsén high salt loaded rats.

In this present study, the red blood cell count BGY were significantly increased following hightdaading. This
finding is consistent with earlier report by Ofenal® that increase in RBC and PCV following high sald

could be due to dehydration. The increase in thimmeters could be possibly lead to increase \itycard the
tendency to predispose to hypertension. Howevérfeshrats that received Masfon aloe vera gel & elevated
RBC count and PCV. Showing that the extract wablento reverse the increase in RBC and PCV indigekigh

salt loading.Hb was only significantly raised i thalt treated group.

The mean corpuscular volume was not adverselyealtésllowing the various treatments. But MCH and MT
was significantly lowered in the high salt fed eatied group compared with control. This depicts ieficiency
anaemia in the high salt fed rats, but treatmetit thie extract ameliorated this condition.

Platelet count was only raised in the normal naated with the Masfon aloe vera gel. Salt loadnthis study did
not alter platelet count adversely. Previous stuglymorietal? and Ofenet al’®? reported increase platelet count
following high salt load. The increase was attrdslitto dehydrated induced by high salt intake anssipte
attenuation of nitric oxide synthase in the endithe of high salt fed rat&?.

Nevertheless, the platelet indices were tremengi@lred in high salt fed rats. Therefore, it wubséem likely that
the gel contains some compounds that are capabtausing the release of a thrombopoietin. Platgktyg an

important role in the maintenance of normal hormesistand MPV is an indicator of platelet functigmgluding

platelet aggregation; release of thromboxane A&tejdt factor 4, and beta- thromboglobulin; andreggion of
glycogen 1b and glycogen lIb/llla receptors.

In this study, MPV, PDW and P-LCR decreased inpiecits of high-dose O gratissimum. MPV, as a deteant of
platelet function, is a newly emerging indicatorrisk for athero-thrombosis. Increase in MPV and/APbas been
documented in patients with metabolic syndromekstrand diabetes mellitifé®) Many studies have shown that
increased MPV is one of the risk factors for mydgarinfarction, cerebral ischemia/transient iscieattacks, and
chronic vascular disea&827282%:30

PDW, MPV and P-LCR were significantly raised in thigalt fed rats. Showing increased risk of cardiouéar
disease.
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The total WBC count and lymphocyte count of bothskéa aloe vera gel and salt fed rats increasedfisigntly.
The increase in WBC observed in high salt fed catdd be due to agitation of the immune systenofeithg high
salt load.

In conclusion, both high salt loading and treatmeiith Masfon aloe vera gel increased the total WBCs
lymphocytes, RBCs, Hb and PCV. However, Masfon alee reversed elevated PDW, MPV and P-LCR and the
low MCH and MCHC induced by high salt loading itsta
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