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ABSTRACT  

 
Ethyl acetate fraction (Ec4) of honeycomb was evaluated for acute toxicity and haematopoietic effects in rats using standard methods. Oral 

LD50 of fraction Ec4 was 5000 mg/kgbw. Oral administration of Ec4 (25 mg/kgbw, 50 mg/kgbw and 100 mg/kgbw) for 28days did not 

cause any variation in neutophils, lymphocytes, monocytes, WBC, RBC PCV, MCHC, MCV and platelet counts of rats. Fraction Ec4 at 

100mg/kgbw evoked an insignificant (P>0.05) increase in the levels of basophil and significant (P<0.05) decrease in eosinophil counts in 

treated rats compared with the control. The results of this study revealed the potentials of honeycomb in stabilizing the immune system. 

Therefore, the fraction could be standardized and developed into affordable and acceptable phytomedicine for various ailments. But caution 

should be exercised on chronic exposure since it is capable of causing allergy in rats.  
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INTRODUCTION 

The use of natural products in treatment of various illnesses is increasing globally. It is widely accepted that the use 

of natural products and its derived principles will offer access to effective medical care for the treatment and 

management of diseases (Lawal et al., 2015a, Tsado et al., 2016). It is however, recommended that safety should be 

the overriding criterion in the selection of these natural products for health care needs (Shittu et al., 2015). 

One of such natural products is honey comb. Honeycomb commonly called ‘AfaraOyin’ in Yoruba, 

‘Ogbugbo’ in Igbo and ‘Sa arZuma’ in Hausa language, is a mass of hexagonal wax cells built by honey bees in their 

nests to contain their larvae and stores of honey and pollen (Graham, 1992). The healthiest honey is the one obtained 

directly from the combs and it is harvested for many uses. Honeycomb contains flavonoid, a useful compound which 

is present in all other bee products. Chewing honeycomb cleans the teeth, disinfect oral cavity, cleans gum and helps 

in removing plague (Molan, 1992). It has positive effects on airways (Cunha et al., 2007, Bogdanov, 2017). Regular 

chewing of honeycomb for 4-6hrs during allergy season will alleviate sneezing, runny nose and watery eyes 

(Ghapanchi, 2012). Honeycomb is therefore a great tool for treating cold (Mirzoeva, 1997). Marloive (2014) reported 

that bacteria cannot survive in bee product because of its potassium, high sugar content and low pH. Thus, raw honey 

from comb can be used to treat scarring and many infections, as a facial moisturizer, a mask and body scrub. Bee 

products clean the blood vessels and aids digestion because of its antioxidant and anti-bacterial properties (Bogdanov, 

2017, Effa, 2011).  

Ghapanchi et al. (2011) reported that there are plethora of studies pointing to the potential roles of bee 

products in prevention and progression of tumor and cancer because of its carcinogen preventing and anti-tumor 

properties. One of the better-known health benefits of bee products (honey, honeycomb, propolis, venom and wax) is 

their ability to help treat sore throats (Basic, 2005). Despite the toxic attribute of natural products, more than 75% of 

the world population relies on natural products for their health care needs. However, despite widespread use, few 

scientific studies have been undertaken to ascertain the safety of many natural remedies (Bashir et al., 2015). 

Therefore, information on honeycomb toxicity is useful in discovery novel drugs. The present investigation 

was designed to assess the effects of subchronic administration of ethylacetate fraction of honeycomb on rats by 

focusing on haematological indices. 

 

MATERIALS AND METHODS 

COLLECTION AND IDENTIFICATION OF MATERIALS 

Fresh honeycomb was collected from Apiary at Gidan Zuma Area, Suleja Local Government, Niger State, Nigeria in 

the month of June, 2015. The honey was first extracted from the comb prior to bioassay with electric honey extractor. 

The identification and authentication of the sample were done by senior Apiarist and an entomologist from the 

Entomology Unit, Department of Animal Biology, Federal University of Technology, Minna. Voucher specimen was 

preserved in the Department for future reference. 

 

 

Babayi et al., 2022                                                                                                                     OJBR 3(1) | 0 2  
 



PREPARATION OF HONEYCOMB FOR EXTRACTION 

The honeycomb was air dried at room temperature for 3-4 weeks. The air-dried honeycomb was pulverized into 

powdery form using an electric blender.  

EXTRACTION AND FRACTIONATION OF HONEYCOMB 

Six hundred grams (600 g) of powdered honeycomb was refluxed with 3 L of n-hexane for 6 hours to defat it. The 

resulting mixture was filtered and concentrated with a rotary evaporator at 45-50 0C to obtain an extract labeled as n-

hexane extract of honeycomb (coded Hc). The marc was air-dried, repacked and re-extracted with 3L of ethylacetate 

for 6hours. The resulting mixture was filtered, concentrated and dried over a rotavapour. The residue was labelled as 

ethylacetate extract of honeycomb (coded Ec). 

Crude ethylacetate extract of honeycomb (Ec) was further fractionated using Vacuum-Liquid 

Chromatography (VLC) as described by NIPRD (2004). Fifteen grams (15 g) of the gummy crude ethylacetate extract 

was dissolved in a small amount of ethylacetate and preabsorbed in silica gel (60-120 mesh) in order to make a smooth 

paste. The sample was made to dry, leaving the extract adsorbed to silica gel. The air-dried extract was pulverized to 

get a uniform powder. A sintered glass Buchner funnel was packed with 5.0 g of silica gel and sintered under vacuum 

to achieve a compacted uniform layer in the stationary phase.  

Crude extract was packed into the column and eluted with varying proportions of increasing polarity of 

hexane (100:0), hexane- CHCl3 (1:1), CH3Cl3- EtOAc (1:1), EtOAc – MeOH (1:1). Eluents were collected in fractions 

of 200cm3 each and identical fractions pooled using thin layer chromatography to obtain number of spots on the 

fractions. Four major fractions coded Ec1 – Ec4 were obtained. Ec4 displayed significant inhibitory effects on typhoid 

and paratyphoid bacilli (data not shown) and it was therefore subjected to acute and sub-acute toxicity testing. 

 

LABORATORY ANIMALS 

Adult healthy wistar rats Rattus novengicus of same weight group (120-200 g) were used in acute and sub-acute 

investigation. The animals were obtained from Animal House, Department of Basic and Applied Sciences, Zungeru 

Polytechnic, Minna, Niger State. They were housed in stainless steel cages bedded with dry clean wood shavings, 

maintained at a temperature of (25±2 ºC) and observed under 12h light /dark cycle in well ventilated room two weeks 

before the commencement of the experiment. They were fed with standard animal feeds (Grower feeds and flour mills, 

Nigeria) and tap water adlibitum. The cages were cleaned and disinfected regularly. Soiled wood shavings were 

replaced often. The feed and water containers were washed daily. The animals were housed and cared for in accordance 

with good laboratory practice (GLP) regulations of WHO (1998).  The principle of laboratory animal care (National 

Institute of Environment and Health services, NIHES, 1985) was also followed throughout the study. 

 

ACUTE ORAL TOXICITY OF ETHYLACETATE FRACTION OF HONEYCOMB 

The acute and sub-chronic toxicity studies of most active honey comb fraction (Ec4) were conducted as described by 

Aniagu et al. (2005). 
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The rats were fasted for 12hours and weighed before the administration of the fraction. The acute study was conducted 

to observe the range of toxicity so the proper dose level could be established. The study was conducted in two phases. 

In the first phase, nine rats were divided into 3 groups of 3 rats each. Group 1, 2 and 3 animals were administered 

orally with 10 mg/kgbw, 100 mg/kgbw and 1000 mg/kgbw for Ec4 respectively. In the second phase, the experiment 

was set up like the first phase of three groups with 1 rat per group. Group 1, 2 and 3 animals were administered with 

1600 mg/kgbw, 2900 mg/kgbw and 5000 mg/kgbw of the fraction respectively. The weight of the rats was taken again 

one week after administration of the fraction. The volume of Ec4 to be administered according to the weight of the rat 

was calculated using the formula: 

       Volume (cm3) = 
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑎𝑛𝑖𝑚𝑎𝑙 (𝑔)×𝐷𝑜𝑠𝑒 𝑎𝑑𝑚𝑖𝑛𝑖𝑠𝑡𝑒𝑟𝑒𝑑 (𝑚𝑔)

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑚𝑔/𝑚𝐿)
   ×   

100

1
 

 

SUB-CHRONIC STUDY 

Thirty rats (30) were selected and divided into six (6) groups of five rats each. Three groups were given 25 mg/kgbw, 

50 mg/kgbw and 100 mg/kgbw of the fraction orally for 28 days while the fourth group served as immune suppresant 

group which was administered with dexamethasone (3 mg/kgbw). The fifth group served as immuno-stimulant group 

administered Jobelyn formula (4.17 mg/kgbw). The sixth group was control which was fed with water. The body 

weights of the rats were taken once before dosing commenced, once weekly during dosing and on the day of sacrifice. 

At the end of the four weeks treatment, the animals were starved for 24 hours, but had access to water ad 

libitum. They were sacrificed under diethyl ether anaethesia. The blood for haematological analysis was collected 

through cardiac punture in EDTA bottles. The estimation of haematological parameters (Packed cell volume (PCV), 

haemoglobin count (HB), red blood cell count (RBC), platelets, white blood cell count (WBC), and differential count 

(monocytes, eosinophils, neutrophils and basophils) were determined using Darcie and Lewis (1991) method. 

STATISTICAL ANALYSIS 

Results were expressed as mean values ± standard deviation (SEM). Within groups, comparisons were performed by 

the analysis of variance using ANOVA test. Significant differences between control and experimental groups were 

assessed by Duncan- test using SPSS version 19.0. 

 

RESULTS  

The acute oral toxicity profile of Ec4 is illustrated in Table 1. There was no death recorded in animals that received 

the fraction from 10 mg/kgbw – 5000 mg/kgbw. Furthermore, animals that received 10 mg/kgbw – 1600 mg/kgbw 

were calmed and devoid of unusually reactions. The animals that received 2900 mg/kgbw – 5000 mg/kgbw showed 

changes in general behavior and other physiological activities like restlessness, tarchycardia, hyperactivity, erythema 

and disorientation. Thus, no morbidity and mortality recorded in the study at all tested doses. From the above toxicity 

studies, LD50 of Ec4 was estimated to be greater than 5000mg/kgbw in rats. 
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Table 2 shows change in differential leucocyte of rats following chronic administration of Ec4 (25 mg/kgbw, 50 

mg/kgbw and 100 mg/kgbw). There was no significant (P>0.05) difference in neutrophil, lymphocytes and monocyte 

counts of the rats administered the treatment including dexamethazone and Jobelyn groups when compared to the 

control. However, there was significant (P<0.05) reduction in eosinophil counts of the rats that received 100 mg/kgbw 

of Ec4. Rats treated with 50 mg/kgbw, 100 mg/kgbw and dexamethasone showed insignificant (P>0.05) difference in 

basophil counts when compared with the control while those that received Jobelyn had significant (P<0.05) raise in 

basophil count. 

 

 

Table 3 presents change in haematological indices in rats following chronic treatment with Ec4 (25 mg/kgbw, 50 

mg/kgbw and 100 mg/kgbw). The results showed that there was no significant (P>0.05) variation in PCV, platelet, 

MCHC, MCH and MCV counts following administration of the treatments. However, there was significant upsurge 

in white blood cells (WBC) in the group that received dexamethasone while the group that received jobelyn had their 

RBC significantly (P<0.05) increased. Groups administered 25 mg/kgbw, 50 mg/kgbw, 100 mg/kgbw and 

dexamethasone displayed decreased haemoglobin (HB) level when compared with the control group. The group that 

received Jobelyn compared well with the control in HB level.  

DISCUSSION  

The results of acute oral toxicity of fraction Ec4 of ethylacetate extract (Ec) of honey comb suggests that the fraction 

could be relatively safe on acute exposure even at a high dose. The oral LD50 was greater than 5000 mg/kgbw and is 
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similar to the value obtained by Lawal et al. (2015b) on Nigerian bee propolis and other animal products like 

haemolymph of Achachatina maginata (Lawal et al., 2015c).  

Absence of change in movement or occurrence of piloerection or diarrhoea or any abnormal behavior in 

animals exposed to dose range of 10 mg/kgbw-1600 mg/kgbw suggest that this dose range can be considered safe for 

therapeutic purpose. Evaluation of haematological indices provides useful information on the adverse effect of foreign 

component in the blood and also explains blood – related functions of chemical compounds (Berinyuy et al., 2015). 

Differential leukocytes counts are indices of the white blood cells and principally the haematological indication of 

immunity. The results obtained in this study revealed that there was no significant (P>0.05) variance in the differential 

leukocytes count (monocytes, neutrophils and lymphocytes) when compared with the control. This suggests that the 

fraction did not induce toxic effects that may elicit leukopoesis in rats. 

The significant decrease in levels of eosinophil and elevation in basophil count in treated rats with 100 

mg/kgbw and Jobelyn formula suggest allergic reactions and parasitic infections in the blood. This observation is 

similar to the findings of Berinyuy et al. (2015) who reported high levels of basophil and eosinophil counts in rats 

after chronic administration of Cassia occidentalis.  

Red blood cells and factors relating to it are major indices for evaluating circulatory erythrocytes and are 

significant in the diagnosis of anaemia and also serve as useful indices of the bone marrow capacity to produce RBC 

in mammals (Peter et al., 2011, Ozkan et al., 2012). The non- expressive (P>0.05) effects of the fraction on the PCV, 

RBC, HB, MCHC, MCH, MCV counts throughout the experimental period is an indication that there was no 

destruction of matured RBCs and no change in the rate of production of RBCs (erythropoiesis). It further showed that 

the fraction does not have the potential to stimulate erythropoietin release in the kidney, which is the humoral regulator 

of RBC production (Mishra and Tandon, 2012). However, the significant decline in HB in rats that received the 

treatment (25 mg/kgbw, 50 mg/kgbw and 100 mg/kgbw) with the drug, dexamethasone is an indication of anaemic 

condition. Thus, a rise in RBC level in the group exposed to the jobelyn formula also may be a sign of erythropoiesis, 

probably, the drug contains some erythropoietin- inhibitory components which reduced the rate of erythropoietin 

release with consequent upsurge in RBC productions. The elevation could be attributed to the destruction of matured 

RBCs by components of the drug. 

The major function of the white blood cells and its differentials are to fight infections, defend the body by 

phagocytosis against invasion by foreign organisms and to produce or at least transport and distribute antibodies in 

immune response (Lawal et al., 2015a). The non-significant effect of the fractions on the WBC and factors relating to 

it is an indication that the fraction has no leucopoetic and immune-modulatory tendency when administered to the 

rats. However, the significant increase in WBC following the administration of dexamethasone may be as a result of 

stress induced by the drug metabolism in the system of the animals which augmented the production of more WBC to 

overcome the stress (Bashir et al., 2015).  

 

CONCLUSION  

The results obtained in this study suggest that ethylacetate fraction of honeycomb is not toxic to the kidney on chronic 

exposure and exhibit the potential to stabilize the immune system. 
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