IOSR Journal of Environmental Science, Toxicology and Food Technology (IOSR-JESTFT)
e-1SSN: 2319-2402,p- ISSN: 2319-2399.Volume 15, Issue 5 Ser. Il (May 2021), PP 22-25
www.iosrjournals.org

Changes in Haematological Parameters of Aluminium-Exposed
Rats Treated With Natural Bee Honey

'LISA ILOBEKEMEN EKAKITIE; **OSUVWE CLEMENT ORORORO; *JOEL OKPOGHONO
'Department of Biochemistry, Afe Babalola University, Ondo State, Nigeria.
2Department of Chemical Sciences, Faculty of Science, Edwin Clark University, Kiagbodo, Delta State, Nigeria
®Department of Chemical Sciences, Faculty of Natural and Applied Sciences, Novena University, Ogume, Delta State,
Nigeria

Abstract

Given the high exposure rate of humans to Aluminum (Al) and it toxic effects, this study examined changes in
haematological parameters of aluminium-exposed rats treated with natural bee honey. Thirty Wistar rats
weighing 150+5.50g were used for this study. They were randomly divided into 6 groups, (n=5): Group 1
(control), Group 2: AI(NOs)s only; group 3, 4, 5 and 6 were also given Al(NO3); and then treated with 10 %, 25
%, 50 % and 100 % bee honey daily respectively. AI(NOs); was administered, intraperitoneally at a dose of 6.5
mg/kg. The treatment lasted for 14 days. Al-induced anemia was manifested via significant reduction in
heamoglobin (Hb), Red Blood Cell (RBC) and Packed Cell Volume (PCV). Conversely, exposure to Al caused
significant increase in White Blood Cell (WBC) count compared to control. However, treatment of Al-exposed
rats with natural bee honey reversed the anaemic condition as evidenced by significant improvement in the
values of haemoglobin, RBC and PCV and brought about significant reduction in WBCC. The antioxidant effect
of bee honey was higher at 50% formulation. The result point to the potent antioxidant effects of honey against
Al toxicity and strongly suggests that bee honey can be used to ameliorate Al-induced anemia.
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. Introduction

Aluminum (Al), a non-essential trace element, is present abundantly in the earth's crust and It’s
extensive use in phosphate binders, dialysis, antiperspirants, vaccines adjuvants, preparation and storage of
foods, cigarettes, antacids, and immunotherapy brings it in contact with humans easily. As a ubiquitous
element, Al is found in cosmetics, medicines, cheese, tea and other manufactured foods™™®. Al exposure to
humans has been shown to occur mostly through inhaled air and drinking water as it is often used in water
purification®®.

Al has a biological half-life of up to seven years and can bio-accumulate in liver, kidney, bone and
brain where its toxic effects are manifested due to its ability to induce oxidative stress via increased levels of
free radicals and decreased levels of antioxidants following its exposure’. Its neurotoxicity, hepatotoxicity, and
its ability to disturb reproductive hormones have been demonstrated®. Though studies on the effects of Al on the
hematological system are limited, it has been shown that Al affects blood cells as it can be deposited in bone at
sites of new growth thus exhibiting negative effects on hematopoiesis. Its effects on iron metabolism has been
linked to its influence on iron absorption in the intestine, hindrance of iron’s transport in the serum and
displacement of iron’s binding to transferring®.

Studies on the amelioration of metal toxins have shifted in recent years to the exploration of natural
antioxidant compounds as against synthetic ones. Thus, several natural products such as honey propolis,
resveratrol, quercetin, royal jelly, gingerol, saffron, Nigella sativa, melatonin with potent antioxidant effects
against the toxic effects of Al and other metals have been screened by researchers'®™,

Honey is used widely in folk medicine for treatment of various ailments and in wound healing. It has
been shown to have anti-inflammatory, antioxidant, anemia, hepato-renal protective properties*®. Studies
showed that honey have a protective effect in aluminum toxicity*'°. Both enzymatic and nonenzymatic
antioxidants such as flavonoids, catalase, and other polyphenols are abundant in honey. Honey also contains
vitamins and has been reported to be significantly effective against cadmium, lead, nickel, arsenic, mercury and
chromium toxicities™*?°.  Thus, this study examined changes in haematological parameters of aluminium-
exposed rats treated with natural bee honey.
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Il.  Materials And Methods
Chemicals and reagents
All chemicals and reagents used were of analytical grade and were all purchased from BDH chemical laboratory
England

Experimental animals and Bee honey

Thirty Wistar rats weighing 150+5.50g were used for this study. The rats, obtained from the Animal
House of the Faculty of Basic Medical Sciences, Delta State University, Abraka, were divided into 6 groups, n =
five and acclimatized for one week in standard laboratory conditions before the commencement of the
experiment.  The experimental rats were house in a plastic cage constructed with wire gauze and were fed
grower's mash and were given free access to tap drinking water. Natural bee honey was obtained from trusted
dealers in Abraka main market in Delta State, Nigeria.

Preparation of AI(NO3);solution
Ten grams of AI(NO3); was dissolved in one litre of distilled water. Toxicity was induced by injecting 6.5 mg/kg
of AI(NOs)sintraperitoneally.

Experimental Design

AI(NO3); was given to animals of groups 2-6 for the induction of toxicity, and group 1 was taken as
experimental control. After 24 h of AI(NOs); intoxication, rats of group 3, 4, 5 and 6 were administered 10 %,
25 %, 50% and 100 % natural bee honey (2.5 g/kg) for 14 consecutive days as follows:

Group 1: Control

Group 2: AI(NO3); control

Group 3: AI(NOs); + 10 % bee honey
Group 4: AI(NOs); + 25 % bee honey
Group 5: AI(NO5); + 50 %bee honey
Group 6: AI(NO3)3 + 100 % bee honey

Twenty four hours after the last treatment, the rats were sacrificed by cervical dislocation and blood samples
were obtained by cardiac puncture.

Biochemical assay: estimation of haematological parameters: Haematological parameters: red blood cell
count (RBC), packed cell volume (PCV), haemoglobin concentration (Hb), Platelets and white blood cell count
(WBC) were analyzed with the Sysmex Automated Haematology Analyzer, KX-21N (Japan) using whole blood
and pre-diluted blood samples.

Calculation and statistical analysis: Results are presented as Mean + SD. Statistical analysis was performed
using the Statistical Package for Social Sciences (SPSS) software. The one-way analysis of variance (ANOVA)
was utilized in comparing the degree of significance of different parameters estimated and the difference
between mean were considered to be significant at p< 0.05.

I1l.  Results

The changes in haematological parameters of aluminium-exposed rats treated with different
concentration of natural bee honey is presented in Table 1.

Aluminum significantly reduced heamoglobin (Hb) level, Red Blood Cell (RBC) and Packed Cell
Volume (PCV) compared to the control but significantly increased White Blood Cell (WBC) count. Treatment
of aluminum-exposed rats with 10% bee honey caused significant increase in PCV, but no significant difference
was observed in Hb, WBC and RBC compared to rats exposed to Al alone. Conversely, treatment of aluminum-
exposed rats with 25%, and 50% bee honey caused insignificant increase in Hb, PCV and RBC and a significant
reduction in WBC compared to rats exposed to Al alone. Administration of 50% bee honey to aluminum-
exposed rats restored the Al-induced changes in Hb, WBC, RBC and PCV to levels comparable to the control
animals, whereas administration of 100% bee honey had no significant ameliorative effect on Al-induced
changes on the hematological parameters examined.
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Table 1: CHANGES IN HAEMATOLOGICAL PARAMETERS OF ALUMINIUM-EXPOSED RATS
TREATED WITH DIFFERENT CONCENTRATION OF NATURAL BEE HONEY

Experimental group Hemoglobin White blood Red blood Packed cell volume
(mg/dl) count (WBC) count (RBC) PCV (%)
(x20 °/L) (x10"L)
Group 1 48.14+7.18° 10.65 + 4.51° 36.03+457° 4510+ 4.70°
Group 2 4.0 X11.U4 5 VA Y4 IJ.J..‘L‘.)h L1711 F2.67 . 23.4U T 1.UY 5
Group 3 26.24 +5.68° 23,50 +£9.62" 20.30 £ 4.03" 32.60 +4.08°¢
Group 4 3545+£576° 15.34 +1.53° 28.28£3.09° 38.00 +4.12°
Group 5 44.42 £397% 10.16 + 7.78° 35.26 £7.89° 41.00 £ 2.21°
Group 6 2353+2.65° 283423 15.14+5.18" 24.00+2.10°

Values are represented in mean £ SD. n=5. Mean values with different superscript alphabet in the same column
differ significantly at p<0.05. Experimental Groups: Group 1; Control; Group 2: Aluminum nitrate control,
Group 3: Aluminum nitrate + 10 % honey; Group 4: Aluminum nitrate + 25 % honey; Group 5: Aluminum
nitrate + 50 % honey; Group 6: Aluminum nitrate + 100 % honey.

IV.  Discussion

In this study, changes in haematological parameters of aluminium-exposed rats treated with natural bee
honey were examined. The significant increase in WBC, and significant decrease in RBC, PCV, Platelets and
Hb values due to Al administration as observed in this study are indicative of the toxic effects of Al and is in
agreement with previous reports™ ?* 22, The decreased RBC may explain the reduction in PCV and the
reduction in the values of haemoglobin, RBC and PCV seen in this study suggests that the treatment induced an
anaemic condition. Aluminum-induced anemia could have resulted from hemolysis caused by the generation of
free radicals leading to the degradation of the cell membrane; alteration in iron level caused by aluminum or Al-
induced iron deficiency®*".

Treatment of Al-exposed rats with natural bee honey reversed the anaemic condition as evidenced by
significant improvement in the values of haemoglobin, RBC and PCV. This agrees with reported antioxidant
effects of honey which may have helped in restoring changes in hematological parameters induced by aluminum
exposure. Bhalchandra et al.® also showed the ameliorative role of bee honey against cisplatin induced
alteration in hematological parameters in male wister albino rat and Achuba and Nwokogba®* showed the
ameliorative effect of honey supplementation on heamatological parameters of wistar albino rats fed
hydrocarbon contaminated diets.

The result of this study also depicted significant (P<0.05) Al-induced increase in white blood cell count
(WBCC). White blood cells are primarily concerned with the defense of the body against foreign substances and
this is mainly achieved through leucocytosis and antibody production®. The observed increase in WBCC in Al-
exposed rats compared to control may be due to physiological response of the body to the Al toxicity, which is
manifested via increased oxidative stress (OS) and reactive oxygen species (ROS)’. Thus, the increase in white
blood cell counts suggests induction of the immune system defensive mechanism. However, treatment with
natural honey significantly (P<0.05) reduced the observed increase in WBCC close to the values obtained in
control rats, an indication of the health promoting effects of bee honey. Other reports have indicated that bee
honey have active biological ingredients and antimicrobial, anti-inflammatory and antioxidant activities, which
is effective against Al toxicity™®?®%". Fihri et al.'® also showed that honey has anemia and hepato-renal
protective activity in lead toxicity. This may be due to the antioxidants presence in honey that may prevent free
radicals in Al toxicity. However, treatment of Al-exposed rats with 10 % and 100 % concentration of honey had
no significant difference on the haematological parameters examined compared to rats maintained on Al alone.
Bee honey at the concentration of 50 % showed better antioxidant property.

V.  Conclusion
The present study showed that Al at the administered dose induced anemia and changes in the
haematological indices examined, but the treatment of Al-exposed rats with 25 % and 50 % concentrations of
bee honey significantly reversed the Al-induced changes, with greater antioxidant effects observed at 50%
formulation. Thus the result indicates that 50% bee honey can be used to ameliorate Al toxicity.
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