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Abstract

BACKGROUND: Scorpion sting envenomation is a common public health problem in Egypt
and life-threatening emergency, particularly in children. They are at greater risk of developing
severe cardiac, respiratory, and neurological complications. Early evaluation of the severity of
the envenomation is essential to institute adequate treatments and prevent mortality. AIM: The
aim of this study was to assess the value of some routine biochemical parameters in the
prediction of severity of scorpion envenomation among some Egyptian children. METHODS:
A prospective observational study was conducted on all scorpion envenomated children,
admitted to the poison control centre, Ain shams university hospitals from January to December
2015. On admission, al the children with envenomation were subjected to complete medical
history, physical examination and routine biochemical laboratory tests. The patients were
classified in to three main groups, according to the degree of severity; Group Il (mild grade);
Group Il (moderate grade) and Group IV (severe grade). In addition, ten apparently healthy
children were included as a control group (Group 1). RESULTS: there were 25 patients (41.6%)
in group 11, 20 patients (33.4%) in group |11 and 15 patients (25%) in group V. The mean age
and body weight were significantly decreased in groups Ill and 1V, being lower in group IV.
The mean delay time between sting and hospital admission was significantly longer for group
IV compared with group |11 followed by group II. The frequency of stings in lower limb (68%)
was significantly higher than those on the upper limb (32%) in group I1. It was significantly
higher in upper limb than lower limb in groups I11 and 1V. Clinically, the most common finding
was severe pain at sting site in all studied groups. Furthermore, the results of patients in group
IV were dignificantly higher when compared with group 1ll as regards. the genera
manifestations (sweating, fever and cold extremities); respiratory manifestations (tachypnea,
cyanosis and pulmonary edema); cardiac manifestations (hypertension, tachycardia and heart
failure); neurological manifestations (agitation and coma) and gastrointestinal manifestations
(vomiting and abdominal pain). The mean values of random glucose level, total WBC and
platelet counts were significantly higher in groups Il and 1V when compared with control
group, being higher in group IV when compared with group I11. The mean values of CK-MB
level were significantly higher in group IV when compared with control group. In severe cases
(group 1V), Platelet counts showed a significant positive correlation with WBC count, and CK-
MB level values, In addition WBC count showed a significant positive correlation with CK-MB
level. While glucose level showed insignificant correlation with CK-MB level, WBC and
platelet counts. The mean duration of hospital stay was significantly longer in group 1V
compared with groups 1l and I11. All the patients discharged with complete recovery with no
morbidity or mortality. CONCLUSION: Increased levels of on admission glucose, CK-MB,
total WBC and platelets count were more obvious in severely envenomated cases. Increased
platelet, total WBC count and CK-MB level were found to be predictors of severe
envenomation.
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Introduction

corpion envenomation is common in

tropical and subtropical regions. In Egypt,

it is still representing a medical problem
and is considered an acute life-threatening
condition (Mohamad et al., 2014). Buthidae and
Scorpionidae are the most common and lethal
scorpion families found abundantly in different
regions in Egypt. The largest member found among
Buthidae family is the fat tail scorpion, which is
one of the most dangerous groups in the world with
very potent venom. Envenomation can cause
various neuro-muscular and cardio-vascular toxic
effects, which may result in death (Wesam and
Khadega, 2013).

The toxic effects
of scorpion envenomation are due to a massive
release of sympathetic and para-sympathetic
neurotransmitters. The severity is related to cardiac
and hemodynamic changes, with cardiogenic shock
and pulmonary edema contributing to the main
causes of death (Cupo, 2015).

It has been found that many factors can
affect the clinical severity of envenomation, which
includes the age and body weight of the victim.
Therefore, children exhibit more severe symptoms
and have a considerably increased mortality rate
compared with adults (Bosnak et al., 2009; Bahloul
et a., 2010). In endemic regions, early evaluation
of the severity of the envenomation, particularly in
children, is essentid to ingtitute adequate
treatments and prevent mortality.

So the aim of this study is to assess the
value of some routine biochemical parameters in
the prediction of severity of scorpion envenomation
among some Egyptian children.

Patients and methods
Patients

A prospective observational study was conducted
on all scorpion envenomated children, less than 18
years, admitted to the Poison Control Centre; Ain
Shams University Hospitals (PCC-ASUH), from
January to December 2015. The diagnosis of
scorpion envenomation was based on a history of
scorpion sting.

Exclusion criteriaz any patient with
previous history of liver, renal, pulmonary,
neurological, haematological, or heart disease. In
addition to patients with diabetes, alergic
conditions or infectious disease.

An informed written consent was taken
from his’lher legal guardian in addition to head of
PCC and ethical committee approval.

M ethods

On admission, all the children with envenomation
were subjected to complete medical history,
physical examination and biochemical laboratory
investigations.

» Medical history: age, gender, site of the
sting and delay time (time interval from
envenomation to arrival to hospital).
Physical examination:

Body weight.

Local examination of sting site.

General manifestations: sweating,

cyanosis, priabism and cold extremities.

e Vita data pulse, blood pressure,
temperature  and  respiratory  rate.
Abnormal values were defined according
to normal values for age group (Hartman
and Cheifetz, 2011).

e Respiratory examination: acute pulmonary
edema; diagnosis based on the presence
of:

— Clinica signs of respiratory distress
(tachypnea and inspiratory retraction of
intercostal spaces).

— Lung crackles on auscultation of one or
both lungs.

— The presence of arterial hypoxemia. In
patients receiving mechanical ventilation,
arterial  hypoxemia was defined as a
PaO,/FiO , ratio < 300.

— Signs of interstitial and/or alveolar
pulmonary edema on the chest X-ray
(Bahloul et al., 2013).

e Cardiovascular manifestations:
dysrhythmia, heart failure (presented
clinicaly with tachycardia, gallop rhythm,
muffled heart sounds and at least one of
the following: ECG changes, cardiac
dysfunction on echocardiography or
increased cardiac enzyme Creatine kinase
myocardial band (CK-MB) level (Canter
and Simpson, 2014).

e Neurological examination: Pupil size and
reactivity, agitation, seizures, level of
consciousness (assessed by Glasgow coma
scale) (Reith et al., 2016).

e  Gastro-intestinal manifestations: vomiting,
diarrhea, abdominal pain.

e o o Y

Ten apparently heathy children of
matched age and sex were included as a control
group (Group 1). The patients were classified into
three main groups, according to the degree of
severity of envenomation, on admission. Group 11
(mild grade) presented with local signs included:
local pain, erythema and paresthesia restricted to
the sting area. Group |11 (moderate grade) included
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patients with local and mild systemic findings.
Group IV (severe grade) included patients with
severe systemic manifestations, such as cardiogenic
shock, myocarditis, pulmonary edema, altered
consciousness and convulsion (Nouira et ., 2007;
Bosnak et al., 2009).

» Biochemical investigations:

The routine laboratory investigations were
done on admission for all the studied patients,
including:

e Random blood glucose level. Done by
calorimetric method (Kaplan, 1984).

e Serum electrolytes levels: sodium (Na)
and potassium (K*) were determined by
flame absorption photometer Jenway-
PFP7 (Bibby Scientific Limited OSA,
UK) (Rothrock et a., 1997).

e Cadiac enzyme: Creatine kinase
myocardial band (CK-MB) level was
measured via an enzymatic method
(Biochemical auto anayzer) (Mair et a.,
1991). (Thermo fisher scientific, USA).

e Kidney function: blood urea nitrogen
(BUN) and serum creatinine were
measured by colorimetric  method
(Lawrence and Robert, 1993).

e Liver enzymes: aspartate aminotransferase
(AST), aanine aminotransferase (ALT)
were determined by colorimetric method
(Suber, 1994).

e Haematological tests. [Red blood cell
count (RBC), Haemoglobin concentration
(Hb), total white blood cell count (WBC)
and platelet count] using coulter counter
model M450 [coulter Electronics Ltd,
Australia).

All patients received standard medical
treatment. This followed an approved standard
protocol, which was dictated by the patient’s
clinical condition. The protocol included hospital
admission. Patients with no  systemic
manifestations were sent to the intermediate care
unit for observation. Patients with moderate and
severe envenomation were transferred to the
intensive care unit. Anti-venom, inotropic drugs,
intubation and mechanical ventilation were given if
indicated (Cupo, 2015).

» Outcome data: duration of stay in
hospital, mode of discharge (complete
recovery, morbidity or mortality).

Statistical analysis

The results were statistically analyzed using the
SPSS software, version 15 (SPSS, Inc., Chicago,
IL).Quantitative data are described as Mean £SD.
ANOVA one way datistical analysis and Chi-

square test were used to compare between the
groups. The Pearson’s correlation coefficient was
used to assess the relationship between laboratory
values and clinical severity. P values < 0.05 were
considered statistically significant (Taylor, 1990).

Results

Sixty patients were included in the present study.
Their mean age was (85+23) months. They were
categorized into three groups according to the
severity of scorpion envenomation.

Medical history data of the patients:
Table 1 shows that there were 25 patients (41.6%)
in mild grade (group Il), 20 patients (33.4%) in
moderate grade (group 1I1) and 15 patients (25%)
in the severe grade (group V).

As regards age and body weight group Il
revedled insignificant difference when compared
with the control group (group ), while there was a
significant decrease in groups Il and IV. By
applying confidence limit (CL) the mean age and
body weight of the children in group IV were
significantly lower than that of group 111.

The mean delay time between sting and
hospital admission was significantly longer for the
group 1V compared with the group 111 followed by
group 1.

As regards the gender, table 2 shows that
there was insignificant difference between male
and femae ratio per group. In group Il the
frequency of stings in lower limb (68%) was
significantly higher than those on the upper limb
(32%). While the frequency of stingsin upper limb
was significantly higher than those on the lower
limb in groups Il and V. One patient in group 1V
showed a sting in the forehead.

The magjority of stings in al groups occurred
between April and October (histogram 1).

The clinical manifestations: Table 3
shows that the most common finding was severe
pain a dting sSite in the studied groups.
Furthermore, the results of patients in group IV
were significantly evident when compared with
group Ill as regards: the general manifestations
(sweating, fever and cold extremities); respiratory
manifestations (tachypnea, cyanosis and pulmonary
edema); cardiac manifestations: (hypertension,
tachycardia and heart failure); neurological
manifestations (agitation and coma) and gastro-
intestinal manifestations (vomiting and abdominal

pain).

Biochemical parameters. Table 4 shows
a comparison of the levels of random blood
glucose, Na, K* and CK-MB on admission
between all tested groups and control group (group
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). There was insignificant difference in al
parameters when group |l compared with the
control group.

As regards groups Il and 1V, glucose
levels were significantly high when compared with
control group, being higher in group IV. There was
insignificant difference of Na" and K* levels when
compared with the control group. CK-MB mean
level was significantly high in group IV when
compared with the control group.

Regarding kidney functions on admission
(BUN and serum creatinine) and liver enzymes
[AST, ALT)] levels, there was insignificant
difference between the levels in al groups when
compared with the control group (tables 5 and 6).

Concerning on admission haematological
parameters [RBC, haemoglobin concentration
(Hb), tota WBC and platelet counts] (table 7),
there was insignificant difference in group Il when
compared with control group (group I). Moreover

there was insignificant difference on comparing
RBC and Hb levels in groups 11l and 1V with the
control group. While, a significant increase of total
WBC and platelet counts was found in groups Il
and IV when compared with the control group. By
applying CL they were significantly higher in
group 1V than group I11.

Table 8 shows that in severe group, mean
platelet counts showed a significant positive
correlation with mean total WBC count, and CK-
MB level values. In addition total WBC count
showed a significant positive correlation with mean
CK-MB level. While mean random glucose level
showed insignificant correlation with platelet, total
WBC counts and CK-MB level.

Outcome results : Tables 9& 10 show
that the mean duration of hospital stays were
significantly longer in group 1V compared with
groups Il and Il11. All the patients discharged with
complete recovery with no morbidity or mortality.

Table1l: ANOVA, oneway Statistical Analysis of age, body weight, delay time among scor pion stung
patientsgroups Il (mild grade), group 11 (moderate grade), group 1V (severe grade) and the control

group (group I).

f;ggg)' G(,r\lofzps;' G(f,gggc;)' ' | Growp v (n=15) | Fc | cL
Age (months) (M+SD) | 122+40.3 120.5+12.8 79.2+10.6* | 44.2+9.4*# 17 | 2541
Body weight (kg) 30.54+5.2 29.9+4.7 241432 16.8+1.2*# 426 | 2.64
(MzSD)
Delay time (hours) - 2.5+0.5 3.2+0.6 4.5+1.2# 84.8 | 0.45
(M£SD)

(M+SD)= mean + standard deviation, Fc= calculated variance ratio, Ft= tabulated varianceratio =3.732,
CL=confidence limit. * P<0.05= significant difference compared with (group I). #P<0.05= significant

difference compared with (group I11).

Table 2: Chi squaretest (X?) comparing gender and sting site, among scor pion stung patients: group ||

(mild grade), group |11 (moderate grade), group IV (severe grade) and the control group (group I).

Group | | Group Il | Group Il | Group IV (n=15)
(n=10) (N=25) (N=20)
Gender(male/female ratio) 5/5 13/12 8/12 9/6
P >0.05 >0.05 >0.05 >0.05
Sting site -
Upper limb 8 (32%) | 14 (70%) 10 (66.7%)
lower limb 17 (68%) | 6 (30%) 4 (26.7%)
head & neck - - 1 (6.6%)
P <0.05 <0.05 <0.05

p>0.05= insignificant difference, p<0.05= significant difference.
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Table 3: Chi square (X?) test of clinical manifestations between group |11 (moderate grade) and group 1V
(severe grade) in scor pion stung patients.

Clinical manifestations (Geroz%g(lo/lJ) Group IV (n=15) (%) P
Local pain 19 (95%) 15(100%) > 0.05
General manifestations

Sweating 7(35%) 13(86.7%) <0.01

fever 2(10%) 10 (66.7%) <0.001

Priapism 3(15%) 4 (26.7%) > 0.05

Cold extremities 10(50%) 13 (86.7%) <0.05

Respiratory manifestations

Tachypnea 5(25%) 15(100%) <0.001

Cyanosis 0(0%) 13(86.7%) <0.001

Pulmonary edema 0(0%) 13(86.7%) <0.001

Cardiac manifestations

Hypertension 3(15%) 10(66.7%) <0.001

hypotension 0(0%) 3(20%) >0.05

tachycardia 5(25%) 13(86.7%) <0.001

Heart failure 0(0%) 10(66.7%) <0.001

Neurological manifestations

Agitation 5(25%) 13(86.7%) <0.001

Bilateral mydriasis 0(0%) 3(20%) >0.05

Coma 0(0%) 4(26.7%) <0.05

Gastro-intestinal manifestations

Vomiting 5(25%) 12(80%) <0.001

diarrhea 0(0%) 2(13%) >0.05

Abdominal pain 5(25%) 14(93%) <0.001

P>0.05= insignificant difference, P<0.05 significant difference, P<0.001 very high significant difference

Table4: ANOVA, oneway Statistical Analysis comparing on admission random blood glucose, plasma
sodium (Na*), potassium (K*) and Creatine kinase myocardial band (CK-MB) levels , among scorpion

stung patients: group 11 (mild grade), group |1 (moderate grade), group 1V (severe grade) and the

control group (group I).

Group | Group 11 Group I11 Group IV Fc CL
parameters |\ _qq) (N=25) | (N=20) (n=15)
Glucose (mg/dl) | 122.4+16.5 | 124.4+17.4 | 174.6+19.1* | 317.8+33.4*# | 269 14.66
Na" mEg/L 142 £33 143 £23 141 +37 138 +29 0.08 122
K* mEg/L 349+0.05 | 35+0.04 | 345+0.16 | 3.39+0.53 0.6 1.05
CK-MB (ug/L) | 0.3+0.03 0.3+0.01 0.5+0.01 22.7+4.5* 455 1.37

The data represented as mean +SD (standard deviation), Fc=
ratio 3.732, CL=confidence limit. * P<0.05= significant difference compared with (group I). #P<0.05=

significant difference compared with (group I11).

calculated variance ratio, Ft= tabulated variance

Table5: ANOVA, oneway Statistical Analysis comparing on admission kidney function testg[ blood urea
nitrogen(BUN) and serum creatinine] levels, among scor pion stung patients: group Il (mild grade),
group 111 (moderate grade), group IV (severegrade) and the control group (group 1).

Group | Group 11 Group 11 Group IV Fc CL
parameters (n=10) (N=25) (N=20) (n=15)
BUN (mg/dl) 269 +79 29.0 £85 30.1 £+6.5 32.1 £8.2 098 | 318
S.creatinine(mg/dl) 0.49 +0.02 0.50 +0.03 0.51 +0.03 0.50 +0.04 114 | 0.124

The data represented as mean £SD (standard deviation), Fc= calculated variance ratio, Ft= tabulated variance
ratio at P 0.05=3.732, CL=confidence limit.
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Table 6: ANOVA, oneway Statistical Analysis comparing on admission liver enzymes [aspartate
aminotransferase (AST), alanine aminotransferase (ALT)] levels, among scor pion stung patients :group
Il (mild grade), group 111 (moderate grade), group 1V (severe grade) and the control group (group I).

Group | Group |1 Group 1 Group IV
parameters | 10 (N=25) (N=20) (n=15) Fe cL
AST(IU/L) 33.24+5.02 31.64+5.22 32.24+4.02 30.94+3.12 0.95 18
ALT(IU/L) 26.12+3.22 25.53+3.42 26.19+3.32 25.6£5.5 0.14 15.9

The data represented as mean +SD (standard deviation), Fc= calculated variance ratio, Ft= tabulated variance
ratio at P 0.05=3.732, CL=confidence limit.

Table 7: ANOVA, oneway Statistical Analysis comparing on admission hematological parameters[Red
Blood cell count (RBC), hemoglobin (Hb) level , total white blood cells count (WBC) and platelet
counts], among scor pion stung patientsgroups || (mild grade), group 111 (moderate grade), group IV
(severe grade) and the control group (group I).

parameters (?rr]glig)l G(F\IO:UZPS;I G(r,\?ggol)l I Group IV (n=15) Fc CL
RBCs(x10%ml) 4.44+0.48 4.46+ 0.27 456+ 0.47 443+ 0.57 0.34 1.77
Hb (g/dl) 129+ 24 12.15+2.7 1295+ 19 13.0 £1.05 0.74 8.8
WBCs(x10%/ml) 6.12+1.13 6.6 +1.1 10.7 £1.3* 20.41+3.7*# 154 1.33
Platel ets(x10%/ml) 185+ 19.3 191+ 12.7 391+ 15.7* AAL+17*# 1231 | 10.31

The data represented as mean £SD (standard deviation), Fc= calculated variance ratio, Ft= tabulated variance
ratio at P 0.05=3.732, CL=confidence limit. * P<0.05= significant difference compared with (group I).
#P<0.05= significant difference compared with (group I11).

Table 8: Pearson’s correlation between Platelets count, glucose level, total white blood cell count (WBC)
and Creatine kinase myocar dial band (CK-MB) levelsin the severe group (group 1V).

Glucose WBC CK-MB

Parameter (M+SD) Platelets (x10%/mi) (mg/d) (x10° /ml) (no/L)
(@4117) (317.8:334) | (204143.7) (22.7+4.5)

Platelets (x109mi) 1

(441+17)

Glucose (mg/dl) r=0.1 1

(317.8+33.4) P>005

WBC (x10° /) =08 =004 1

(20.41+3.7) p<0.001 0>0.05

CK-MB (ug/L) r=0.88 r=028 =068 1

22,7445 p<0.001 0>0.05 p<0.01

Data presented as Mean+SD, "r": correlation coefficient, P >0.05: insignificant correlation. P <0.001: very
high significant positive correlation.

Table9: ANOVA, oneway Statistical Analysis comparing duration of hospital stay among scorpion
stung patients: group 11 (mild grade), group |1 (moderate grade), group 1V (severe grade) and the
control group (group I).

Group | Group Il Group 1 Group IV Fc CL
(n=10) (N=25) (N=20) (n=15)
Duration of - 6.5+2.1 36.2+12¢ 72+24% 100 8.05
hospital stay
(hours)

The data represented as mean +SD (standard deviation), Fc= calculated variance ratio by, Ft= tabulated
variance ratio =3.732, CL=confidence limit. € P<0.05= significant difference compared with (group I1).
#P<0.05= significant difference compared with (group I11).




101 Azab and Elawady / Ain Shams J Forensic Med Clin Toxicol, Jan 2016 (26): 95-104

Table 10: Percentage of outcome (recovery, morbidity and mortality) among scor pion stung patients
groups|l (mild grade), group |11 (moderate grade), group IV (severe grade) and the control group (group

.

Group | Group |1 Group 1 Group IV
(n=10) (N=25) (N=20) (n=15)
Recovery - 25(100%) 20(100%) 15(100%)
Morbidity 0 0 0
Mortality 0 0 0
14
12
10
8
6
4
2
0 -
jan.  feb march april may june july august sept. oct. nov. Dec

Histogram 1: The number of scorpion envenomated patients admitted from January to

December 2015.

Discussion

Scorpion envenomation is a common medical
health problem and a life-threatening hazard in
many areas of Egypt. In the present study the type
of involved scorpion could not be identified. The
majority of stings in all groups (98.3%) occurred
between April and October. It is well established
that scorpion envenomation is more freguent in the
summer (Wesam and Khadega, 2013).

According to Nouira et a. (2007)
envenomated patients were classified to three
grades of increasing severity. In grade | (benign
envenomation) pain is immediate, intense and
persistent with feelings of partia recovery and
relapse. The passage to the following grades is
generally un-predictable and rapid. Grade |l
included envenomation with systemic
manifestations. After the sting, in 10% of grade 1l
cases, entry in the next grade often occurs between
4-12 hours. Grade Il included very severe
envenomation. At this stage, the risk of
cardiovascular collapse is the highest, associated
with major respiratory complications: pulmonary
edema, bronchospasm, and cyanosis. At this stage,
the evolution can be fatal in a few hours,
sometimes in a few minutes. In young children,
envenomation can evolve directly from grade | to
[l.

In the present study, patients in the severe
group (group 1V) were significantly younger and
had lower body weight when compared with

patients in the moderate (group III) and mild
groups (group 11).

Previous retrospective  studies had
confirmed the relation between young age and low
body weight with the severity of clinical
manifestations after scorpion  envenomation.
Moreover,  cardio-respiratory  manifestations,
mainly cardiogenic shock and pulmonary edema,
are more frequent in younger children and multiple
organ failure has been reported (Bosnak et a.,
2009; Mohamad et a., 2014). In (2010), Bahloul et
al. observed that the serum levels of venom were
higher in children than in adult patients with the
same quantity of injected venom. It was explained
by the rapid toxin absorption, extensive distribution
from blood to tissues, small body mass and slower
elimination in children compared with adults.
Moreover, it is possible that in children, there is
higher uptake in the heart and other organs.

The delay time was significantly longer in
the severe group when compared with mild and
moderate groups. This finding is in line with the
study of Bahloul et al. (2010) who found fewer
complications after envenomation in children group
with shorter delay time. They explained their
results as the venom rapidly distribute in the extra-
vascular compartment so the symptoms usualy
appear early.

The most common local manifestation
observed include severe pain a sting site.
Furthermore, genera manifestation as sweating,
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fever, cold extremities observed in moderate and
severe groups. While, tachypnea, cyanosis and
pulmonary edema, hypertension, tachycardia, heart
failure, agitation, coma, vomiting, and abdominal
pain were more common in the severe group. This
was in accordance with previous studies by
(Bosnak et al., 2009; Ahmed et al., 2015).

The intense pain induced by scorpion sting
is a frequent clinical manifestation due to a pain-
inducing peptide (BmP01) detected in the venoms
of scorpion (Hakim et a., 2015).

The systemic manifestations of scorpion
envenomation are as a result of massive release of
catecholamines leading to activation of both
sympathetic and parasympathetic nervous systems
(Ahmed et a., 2015). Severa studies have
emphasized the effects of pro-inflammatory
cytokines that cause fever and other systemic
symptoms. Moreover, other investigators have
suggested hypertensive encephalopathy, hypoxia,
and a direct effect to the venom as the major
mechanisms of agitation (Ladjel-Mendil et 4.,
2013 ; Taibi-Djennah et d., 2015).

In the present study, significant increase
of glucose level was found in groups Il and 1V
when compared with the control group and was
significantly greater in group IV when compared
with group I1l. CK-MB levels were significantly
increased in group V. These results are in
agreement with many previous retrospective
studies and hyperglycemia was considered as a
poor prognostic factor associated with heart failure
in severe cases (Bahloul et a.,2010; Agrawal et
al.,2015 ; Ahmed et al.,2015)..

The pathogenesis could be explained by
the autonomic storm occurred secondary to
envenomation. A massive  release  of
catecholamines, angiotensin 1l, renin, glucagon,
cortisol, thyroid hormone and decreased insulin
secretion. This causes a syndrome of energy
insufficiencies, which leads to myocardial damage,
pulmonary edema and hyperglycemia.
Furthermore, scorpion venom involves the
activation of the inflammatory response with the
release and activation of pro-inflammatory
cytokines and other mediators, such as nitric oxide
(NO), which plays an important role in the
regulation of blood vessels tone and subsequently
the organ blood flow. Increased NO production
may contribute to hypotension (Bouaziz et a.,
2008; Ahmed et al., 2015). In addition, scorpion
venom may affect voltage-gated sodium and
potassum channels and causes myocardial
ischemia with rise of cardiac enzymes (Miranda et
al., 2014; Agrawal et al., 2015).

As regards the haematological parameters,
a dignificant increase of total WBC and platelet
counts was found in groups Il and IV when
compared with the control group and they were
significantly greater in group 1V compared with

group IlI. In addition, Platelet counts showed a
significant positive correlation with mean total
WBC count and CK-MB levels. WBC count also
positively correlated with CK-MB level in severe
cases group.

Previous studies have reported that

leukocytosis is a significant laboratory finding of
systemic scorpion envenomations and it was
associated with a poor outcome (Amucheazi and
Umeh, 2012; Koncaet al., 2014).
The study of Caglar et al. (2015) revedled a
significant increase of platelet count in the severely
envenomated patients. In contrary, Bosnak et al.
(2009); Mohseni et al. (2013) and Konca et al.
(2014) found insignificant difference between
scorpion envenomated cases and control as regards
platelet count.

According to Ladjel-Mendil et al. (2013)
and Taibi-Djennah et al. (2015), the signs of severe
envenomation are related to an excessive systemic
host inflammatory response to venom. Mediators
affecting inflammatory  processes, including
interleukin-6, thrombopoietin, interleukin- 1,
interleukin-4, interferon y, and tumour necrosis
factor-o and platelet activating factor may be
released after scorpion envenomation. Moreover,
the a-adrenergic receptor on platelet surface can be
stimulated by the released corticosteroids and
adrenaline (Sulai and Tefferi, 2012). Platelets, in
addition to their function in haemostasis, play an
important role in the inflammatory process. It
initiates and supports the inflammatory processes
by secretion of numerous biologically active
substances such as platelet activation factor,
platelet-derived growth factor, platelet factor 4, IL-
1 and beta-thromboglobulin (Trzeciak-Ryczek et
a., 2013). The results of this study further support
that platelets are activated in severe scorpion
envenomated cases and it is a high-grade
inflammatory disease.

Conclusion

Increased levels of on admission glucose, CK-MB,
total WBC and platelets count were more obvious
in severely envenomated cases. Increased platelet,
total WBC count and CK-MB level were found to
be predictors of severe envenomation. So it is
recommended to use these simple, broadly
accessible and affordable tests to identify most
vulnerable patients after scorpion envenomation
thus helping early recognition of severity and
administration of adequate treatment to prevent
complications.
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