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Abstract

Bee sting envenomation results in alteration of hematological parameters but in Yola, information regarding effect of
bee sting envenomation on hematological parameters of children is not well documented. This study therefore aims to
examine the effect of bee sting envenomation on children in Yola. 133 subjects participated in this study, comprising of
64(female = 21, male = 43) children with mean age of 48+3.8months having bee sting envenomation and 69(female =
31, male 38) apparently healthy children without bee stings with mean age of 47+6.1months. Hematological parameters
of all subjects were determined using Sysmex XN550 hematology analyzer. Mean red cell count of subject was 4.39+0.3
X106/pl while red cell count of control group was 4.31+0.3 X106/ul at P<0.05. Platelet Distribution Width (PDW) of
subject group was 8.5+0.4f] while PDW of control group was 11.5 * 1.2fl. Moreover, Mean Platelet Volume (MPV) of
subject and control group was 9.2+0.6fl and 9.4 + 1.4f] respectively while subjects had Platelet Large Cell Ratio (P-LCR)
of 17.9+1.0% while the control group had P-LCR of 23.4 + 2.1%. Furthermore, mean total white cell count of subjects
and control group were 28.9+1.4 X103/ul and 8.9+1.6 X103/ul respectively and neutrophil counts of children with bee
sting envenomation was 23.9+2.7 X103/ul while neutrophil count of control group was 3.5+2.9 X103/ul. Neutrophil
count and total white cell count showed a significant value increase while P-LCR and MPV had a lower value in subject
when compare to the control group in this locality.
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1. Introduction

Bees are classified into the family of Apidae which comprises of African species Apis mellifera scutellata and European
species Apis mellifera linguistica [1] and venoms from bees contain compounds that have applications in medicine and
biochemistry [2]. Bee venom is a complex mixture of proteins like melittin and enzymes such as phospholipase,
arylamidase, hyaluronidase, a-D-glucosidase, a-galactosidase, a-acetylamino-deosiglusidase [3]. Protein in bee venom
have been reported to cause local inflammatory and anti-coagulant activities [4] and certain components of bee venom
such as phospholipase Az and melitin have been reported to be responsible for respiratory paralysis, hemolysis and
subsequent reduction in hemoglobin level during bee envenomation [5].

Although deaths due to bee stings are rare and the effect of bee envenomation are dose dependent, most human deaths
resulting from one or multiple bee stings have been reported to be due to allergic reactions, heart failure or suffocation
from swelling around the neck and mouth [6]. Generally, venoms from most stinging insects like bees induces immediate
pain, contains phospholipases, hyaluronidase and are capable of destroying red blood cells [7].
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From the hematological stand point, bee venom has been reported to induce peripheral blood leukocytosis [8], and bee
venom causes alterations in hematological parameters of rat [9]. In addition, bee envenomation which is a stinging
process in which bees introduces its venom into it victim results in intravenous hemolysis, rhabdomyolysis,
thrombocytopenia, acute kidney injury and myocardial infarction [5], pulmonary hemorrhage [10], Optic neuropathy
[11], nephrotic syndrome [12]. The hematological parameters consider for study in this research are: (a) red cell and
red cell indices, (b) Platelet and platelet indices (c) Total and differential white cell count.

Surprisingly, in Yola like most part of Nigeria, information regarding the effect of bee sting envenomation on
hematological parameters of children is not well documented and this was the impetus for this research. This study
therefore aims to investigate the effect of bee sting envenomation on children in Yola so as to elucidate the hematological
parameter alterations induce by bee sting envenomation in children. It is believed that information provided in this
study will improve the hematologic clinical care of children with bee sting in this locality.

1.1. Inclusion criteria

Children with bee stings who did not had folkloric medical care before coming to the hospital were recruited for this
study.

1.2. Exclusion criteria

Children with bee stings who had had folkloric medical care and have spent more than 48hours after incidence before
coming to the hospital were excluded from this study.

2. Material and methods

This prospective and descriptive study was carried out at the hematology department of Federal Medical Center Yola in
Adamawa State, Northeastern Nigeria between March 2016 to January 2018. A total of 133 subjects participated in this
study comprising of 64 (female = 21, male = 43) children with mean age of 48+3.8 months who came into the hospital
with bee stings injuries and 69 (female = 31, male 38) apparently healthy children without bee stings with mean age of
47+6.1 months used as control group. All children with bee stings included in this study were clinically diagnosed and
were referred to the laboratory for evaluation before commencement of therapy. Other information was retrieved from
patient’s medical record while the control subjects were recruited from the hospital environment. Hematological
parameters of all subjects were determined using Sysmex XN 550 hematology analyzer. All analyses were performed
according to the standard operational procedures.

Table 1 Age and sex distribution of children with bee sting envenomation.

Age (Months) | 48+3.8

Number Percentage

Observed
Female: 21 13.4 (%)
Male: 43 27.5(%)

Table 2 Age and sex distribution of children without bee sting envenomation

Age (months) 47+6.1

Number Percentage

Observed
Female: 31 21.4(%)
Male: 38 26.2(%)

2.1. Sample collection

2 ml of blood were drawn from convenient peripheral vein of participant into pediatric K3-EDTA vacutainer tubes. The
vacuum tubes were further labeled with child’s number, sex, weight and age. Hematological parameters of subject were
determined within 3hours of blood collection. All analyses were performed according to the standard operational
procedures.
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2.2. Statistical Analysis

Statistical analysis was performed using SPSS computer software version 20.0 (IBM Chicago, IL, USA). Descriptive values
were given as mean and standard error of mean. Categorical variables were expressed as the number of cases and the
percentage value. The Student's t-test was used to compare the means differences of the estimated parameters and all
statistics were carried out at the probability level of 0.05.

2.3. Sample analysis

Using Sysmex XN550 hematology analyzer, the procedure for hematological parameters determination was performed
as follows: EDTA samples were placed in a blood mixer for three minutes and the blood cells were automatically counted
through a probe fitted in the sysmex machine. After one minute, the result of the blood cell count was displayed on the
colored LCD screen of the machine.

3. Results

Sex distribution of subjects reveals that 13.4% of children with bee sting envenomation were female and 27.5% were
male while 26.2% and 21.4% of the control group were male and female respectively as shown in table 1 and table 2.

Analysis of red cell indices shows that mean red cell count of subject was 4.39+0.3 X106/ul while red cell count of control
group was 4.31+0.3 X106/ul at P<0.05. In addition, red cell distribution width-coefficient of variation (RDW-CV) of
children with bee sting envenomation was 13.6+0.7% while the RDW-CV of control was 13.2+0.9%. Hemoglobin (HGB)
level of subject and control was 12.7+0.6g/dl and 12.3+1.2g/dl respectively. Furthermore, mean hematocrit (HCT) level
of subjects was 35.0+1.1% while HCT of control group was at 39.1+0.3%. On the other hand, Mean Cell Volume (MCV)
of subject was 79.7+0.8f] while that of the control group was 75.3+1.0fl. Furthermore, Mean Cell Hemoglobin (MCH) of
control and subject groups were 25.8+0.5pg and 28.9+0.6pg respectively. The value of Mean Cell Hemoglobin
Concentration (MCHC) of children with bee siting envenomation was 36.3+0.2g/dl while MCHC of control group was
33.9+0.4g/dl at P<0.05 as shown in table 3.

Examination of Platelet and platelet indices reveals that mean platelet count of subject and control groups was 391+12
X103/ul and 317 + 19.37 X103/ul respectively and Platelet Distribution Width (PDW) of subject group was 8.5+0.4f]
while PDW of control group was 11.5 + 1.2fl. Moreover, Mean Platelet Volume (MPV) of subject and control group was
9.2+0.6f] and 9.4 + 1.4fl respectively. Children with bee sting envenomation had Platelet Large Cell Ratio (P-LCR) of
17.9£1.0% while the control group had P-LCR of 23.4 + 2.1% as shown in table 4.

Evaluation of leucocyte count indicates that, mean total white cell count (tWBC) of subjects and control group were
28.9+1.4 X103/ul and 8.9+1.6 X103/l respectively and neutrophil (Neut) counts of children with bee sting
envenomation was 23.9+2.7 X103/ul while neutrophil count of control was 3.5+2.9 X103/ul. Analysis of lymphocyte
(Lymph) count shows that subject had a mean absolute lymphocyte count of 3.2+0.9X103/ul and the control group had
a lymphocyte count of 4.1+2.7X103/pl. Furthermore, monocyte (Mono) count of subject and control group was 0.8+0.3
X103/pl and 0.6+0.5 X103/ul respectively. Children with bee sting envenomation had eosinophil (Eosin) count of
1.0£0.1X103/ul while the eosinophil of control group was 0.5+0.3X103/pl and basophil (Baso) count of subjects and
controls were 0.3+0.01 X103/pl and 0.6+0.2 X103/l respectively as shown in table 5.

Table 3 Red Cell and Red Cell Indices of subject and control group

S/N | Parameters Subject’s values Control’s values
1 RBC (X106/ul) 4.39+0.3 4.31+0.8
2 Hemoglobin(g/dl) 12.7£0.6 12.3+1.2
3 HCT (%) 35.0£1.1 39.1+0.3
4 MCV (f]) 79.7+0.8 75.3£1.0
5 MCH (pg) 28.9+0.6 25.8+0.5
6 MCHC (g/dl) 36.3+0.2 33.9+0.4
7 RDW-CV (%) 13.6+0.7 13.2+0.9
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Table 4 Platelet count and Platelet Indices of subject and control group

S/N Parameters Subject’s values | Control’s values

1 Platelet 391+12 317 +19.37
count(X103/ul)

2 PDW (f1) 8.5+0.4 115+1.2

3 MPV (f]) 9.2+0.6 94+14

4 P-LCR (%) 17.9+1.0 23421

Table 5 Total and Differential Leucocyte count of subject and control group

S/N | Parameters Subject’s values Control’s values
1 tWBC(X103/ul) 28.9+1.4 8.9+1.6
2 Neutrophil(X103/ul) 23.9+2.7 3.5+2.9
3 Lymphocyte(X103/ul) 3.2+x0.9 4.1+2.7
4 Monocyte (X103/ul) 0.8+ 0.3 0.6+0.5
5 Eosinophil (103 /ul) 1.0+ 0.1 0.5+0.3
6 Basophil (X103/ul) 0.3+ 0.01 0.6+0.2

4., Discussion

Hematological parameters of children with bee sting envenomation in Yola have been analyzed, Sex distribution of
subjects reveals that 13.4% of children with bee sting envenomation were female while 27.5% were male indicating the
predominance of male’ children over girls with bee sting wounds in this locality. Table 3 shows red cell count and red
cell indices of both subject and control group and in this study there was no significant difference in red cell indices of
subject and control group, this result implies that bee venoms had no observable effect on red cell indices of children in
this locality. Nevertheless, the platelet distribution width (PDW) of children with bee sting envenomation was lower
than that of the control group as shown in table 4 and the reason for this lower value of PDW remains unclear but it is
believed that, since PDW is a measure of platelet volume heterogeneity [13]. It goes to show that lower PDW value may
reflect decrease heterogeneity in platelet volume and size in children with bee envenomation. Furthermore, P-LCR of
children with bee envenomation was lower than that of the control group and Platelet Large Cell Ratio (P-LCR) is a good
aid in differential diagnosis of conditions associated with abnormal platelet counts[14][15] which is related to size of
platelet. Furthermore, from the platelet indices value, platelet activation is less likely to occur during bee sting
envenomation since there was no significant change in MPV which is an indices of platelet activation.

The total white blood cell count (tWBC) of children was 28.9+1.4 X103 /pl while the tWBC of the control group was
8.9£1.6 X103 /ul indicating leukocytosis in subject when compare to the control group and strong increase in neutrophil
count in subject in this study is believe to be responsible for leukocytosis because large percentage of leucocyte in the
peripheral blood is neutrophil [16]. This strong increase in neutrophil count may be due to inflammatory processes [17]
in victim induce by bee envenomation since bee sting incidence have been known to be characterized by localized
inflammatory processes [4].

5. Conclusion

Of the thirteen hematological parameters evaluated in this study, neutrophil count and by extension total white cell
count showed a significant value increase in children with bee sting envenomation while P-LCR and MPV had a lower
value in subject when compare to the control group. It is believed that information provided in this study will elucidate
hematological parameters alteration in children with bee sting envenomation in this locality.
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