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ABSTRACT

The aim of this study was to assess the correlation between platelet indices and scorpion en-
venomations (SE).

Medical records of 76 children who were hospitalised for scorpion stings in the paediatric in-
tensive care unit (PICU) between February 2013 and November 2013, and 55 healthy children
who were similar to the patient group in terms of age and sex, were analysed retrospectively.
The leucocyte (WBC), thrombocyte (PLT), plateletcrit (PCT), platelet distribution width
(PDW) and mean platelet volume (MPV) values of the 76 children with SE were recorded.
These values were compared with the healthy control group.

Significantly higher WBC and PDW values were noted in patients with SE in comparison to
the controls. Patients with SE had significantly lower mean MPV values compared to the
healthy controls (9.03 £+ 1.26 compared to 10.43 £ 1.44 fL, respectively; p < 0.001). Although
the mean platelet count was slightly elevated in the SE group, no statistically significant dif-
ference existed between the two groups (p = 0.097). Furthermore, the mean PCT values in the
SE group compared to the control group were slightly decreased, but this decrease was not
statistically significant (p = 0.141). A significant inverse correlation existed between the MPV
values and the WBC (r = -0.450, p < 0.01) and PLT counts (r = -0.420, p < 0.01). The PLT
values were significantly correlated with the PCT values (r = 0.687, p < 0.01).

This study demonstrated that SE may lead to several alterations in platelet indices. Signifi-
cantly lower values of MPV and higher values of PDW were detected in SE patients. Howev-
er, the increase in the platelet counts and the decrease in the PCT values were not significant.

Keywords: children, platelet indices, scorpion envenomation

INTRODUCTION vere envenoming may present cardiac and
respiratory dysfunction leading to multi-
system organ failure and death (Tarasiuk et
al., 1998). Signs of severe envenoming are
related to an excessive systemic host in-
flammatory response to stings (Petricevich,
2010). Mediators affecting inflammatory

Scorpion envenomation (SE) is a public
health problem especially in tropical and
subtropical countries. The majority of cases
are admitted with pain localised to the site of
the sting, and then follow a benign clinical
course (Dittrich et al., 2002). However, se-
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processes, including kinins, platelet activat-
ing factor (PAF), permeability increasing
factor, nitric oxide and cytokines may be re-
leased after SE. The release of these biologi-
cally active substances may account for sev-
eral of the inflammatory manifestations ob-
served in SE (Amaral et al.,1993; De Matos
et al.,1997; Petricevich, 2010 ).

Platelets, in addition to their function in
haemostasis, play an important role in the
inflammatory response (Trzeciak-Ryczek et
al., 2013). Various inflammatory factors
such as cytokines and coagulants are re-
leased by platelets (Bath and Butterworth,
1996). Platelet activation alters the morphol-
ogy of these cells, which can be evaluated on
the basis of mean platelet volume (MPV)
and platelet distribution width (PDW) (Jack-
son and Carter, 1993). Plateletcrit (PCT) is
another platelet parameter, which is a relia-
ble measurement of platelet biomass, be-
cause it combines the MPV with the absolute
platelet count (Akpinar et al., 2014). Platelet
indices (PCT, PDW and MPV) are consid-
ered markers of platelet activation and are
altered in different inflammatory diseases,
such as inflammatory bowel disease (Oztiirk
et al., 2013), rheumatoid arthritis (Yazici et
al., 2010), familial Mediterranean fever
(Makay et al., 2009) and PFAPA syndrome
(Tekin et al., 2014).

We hypothesised that scorpion enven-
omation, which is an inflammatory disease,
may affect platelet indices. The purpose of
this study was to assess the correlation be-
tween platelet indices and scorpion enven-
omation.

METHODS

Medical records of 76 children who were
hospitalised for scorpion stings in the paedi-
atric intensive care unit (PICU) between
February 2013 and November 2013, and 55
healthy children who were similar to the pa-
tient group in terms of age and sex, were an-
alysed retrospectively. Patients with chronic
disorders, anaemia and other haematological
diseases, hypercholesterolaemia, passive
smoking, acute bacterial infection and auto-

immune diseases, as well as scorpion-sting
cases discharged from the emergency de-
partment without hospitalisation, were ex-
cluded from the study. Medical records of
the patients were collected, and the demo-
graphic features, clinical and laboratory find-
ings, and outcomes were recorded.

The diagnosis of SE was based on the
history of a scorpion sting. Identification of
scorpion type was based on the colour of the
scorpion defined by the patient or bystander.
Androctonus crassicauda and Mesobuthus
eupeus are more commonly known as black
and yellow scorpions, respectively (Ozkan et
al., 2006). Patients were classified into three
groups according to clinical severity as fol-
lows: class I for local manifestations, class II
for systemic involvement and class III for
cardiovascular, respiratory or neurological
symptoms (such as cardiogenic shock, pul-
monary oedema, altered consciousness and
convulsive crisis) (Khattabi et al., 2011).

Blood samples from both groups were
drawn by venepuncture. Since prednisolone
can inhibit platelet adhesion, platelet aggre-
gation and platelet interaction with mono-
cytes, blood samples of scorpion-sting cases
were drawn by venepuncture upon admission
to the emergency department before steroid
application (Liverani et al., 2012). All com-
plete blood count (CBC) analyses were per-
formed in the haematology laboratory of our
hospital. Two millilitres of blood were col-
lected from each subject and placed in a
standardised tube containing ethylenedia-
minetetraacetic acid (EDTA). A CBC analy-
sis was performed within one hour of collec-
tion of each blood sample using a Sysmex
XT 20001 (Roche Diagnostics GmbH,
Mannheim, Germany) automated analyser.
White blood cell count (WBC), haemoglobin
(Hb), platelet count (PLT), PCT, PDW and
MPYV values were recorded for each patient.

Statistical analysis

Patient data was assessed using SPSS
(Statistical Package for Social Sciences Sta-
tistical Software) version 15.0 (SPSS, Inc.,
Chicago, IL). A Chi-square test was used to
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evaluate the sex distribution between the
groups. For the comparison of the age distri-
bution and haematological parameters
(WBC, Hb, PLT, MPV, PCT and PDW) of
the patient and the control groups, independ-
ent two-sample T-tests were performed. Re-
ceiver operating characteristic (ROC) curve
analysis was performed to determine the op-
timal cutoff values of significant variables.
Relationships between variables in the pa-
tient group was assessed by using Pearson’s
correlation coefficient. Mean = SD values of
all variables were obtained, and p < 0.05 was
considered to be significant. The study was
approved by the ethics committee of Adi-
yaman University.

RESULTS

A total of 131 children with records of
platelet indices were enrolled in the study, of
whom 76 were patients with scorpion enven-
omation and 55 were assigned to the control
group. The mean ages of the patient group
and the control group were 7.12 + 4.2 years
and 6.14 + 3.2 years, respectively (p =
0.179). 40 patients (52.6 %) in the SE group
and 32 (58.2 %) in the control group were
male (X*= 0.397; p = 0.529). There was no
significant difference in terms of age and
gender between the two groups.

The patients were mostly stung during
the day (59.2 %). The average elapsed time
between being stung and being admitted to
the hospital was 100.2 = 106.6 minutes
(range: 20 to 490 minutes). In terms of the
type of scorpion, 31 subjects (40.8 %) were
stung by black scorpions and 25 (32.9 %)
were stung by yellow scorpions. In 12 cases
(15.8 %), the patient could not identify the
colour of the scorpion. The most common
sting sites were lower extremity (n = 52,
68.4 %), upper extremity (n = 16, 21.1 %)
and body (n = 5, 6.6 %). Based on clinical
severity, 32 (42.1 %), 42 (55.3 %) and 2
(2.6 %) of the patients were classified into
classes I, II and III, respectively. While some
patients exhibited localised symptoms, oth-
ers demonstrated both local and systemic
symptoms. The most common localised

signs were pain (n = 69, 90.7 %), hyperae-
mia (n = 42, 55.2 %) and swelling (n = 20,
26.3 %), respectively. Cold extremities
(47.3 %), pallor (13.1%), hypotension
(6.5 %), hypertension (6.5 %) and sweating
(5.2 %) were observed as the most frequent
systemic symptoms. The mean hospitalisa-
tion time was 2.2 + 1.3 days (ranging from 6
hours to 6 days). All of the children were
discharged after recovery except for one pa-
tient (1.3 %) who manifested evidence of
severe envenomation and died as a result of
cardiac and respiratory arrest. The clinical
features of the patients are given in Table 1.

Significantly higher WBC and PDW val-
ues were noted in patients with SE than in
the control group. Patients with SE had sig-
nificantly lower mean MPV values than the
healthy controls (p < 0.001). Although the
mean platelet count was slightly elevated in
the SE group, no statistically significant dif-
ference existed between the two groups
(p=0.097). Furthermore, the mean PCT val-
ues in the SE group compared to the control
group were slightly decreased, but this de-
crease was not statistically significant (p =
0.141). There was no significant difference
between class I, II and III patients in terms of
MPV, PDW and PCT (Table 2).

ROC curve analysis was performed to
determine the optimal cutoff values of signif-
icant variables detected between the two
groups (Figure 1). A 10.3 fl area under the
curve (AUC = 0.761) optimal cutoff value of
MPV, with a sensitivity of 84.3 % and a
specificity of 56.4 %, was determined in
children with SE. A 9.4 K/uL (AUC =0.811)
optimal cutoff value of WBC, with a sensi-
tivity of 52.4 % and a specificity of 94.5 %,
was determined in children with SE. A 9.9 fl
(AUC = 0.60) optimal cutoff value of PDW,
with a sensitivity of 67.7 % and a specificity
of 52.7 %, was determined in children with
SE (Table 3).
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Table 1: Clinical features of patients

Clinical features of Number  Percent
patients
Sex
Female 36 47.3
Male 40 52.6
Scorpion identification
Black 31 40.8
Yellow 25 32.9
Others 8 10.5
Unknown 12 15.8
Sting site
Lower extremity 52 68.4
Upper extremity 16 211
Body 5 6.6
Head and neck 3 3.9
Envenomation severity
Class | 32 421
Class lI 42 55.3
Class IlI 2 2.6
Local sign
Pain 69 90.7
Hyperemia 42 55.2
Swelling 20 26.3
Systemic sign
Cold extremities 36 47.3
Pallor 10 13.1
Hypotension 5 6.5
Hypertension 5 6.5
Sweating 4 5.2
Dry mouth 4 5.2
Tachycardia 3 3.9
Womiting 3 3.9
Pulmonary edema 2 2.6
Myocarditis 2 2.6
Outcome
Recovery 75 98.6
Death 1 1.3

The relationships between the variables
in the patient group were considered by us-
ing Pearson’s correlation coefficient (Table
4). A significant inverse correlation existed
between the MPV values and WBC (r
= -0450, p < 0.01). Additionally, PLT
counts were significantly correlated with
PCT (r = 0.687, p < 0.01) and were signifi-
cantly inversely correlated with MPV (r
=-0.420, p <0.01).
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Figure 1: Results of ROC curve analysis

DISCUSSION

Pro-inflammatory and anti-inflammatory
cytokines and mediators are released by the
host in varying proportions according to the
different species of scorpions after envenom-
ing. The balance between pro-inflammatory
and anti-inflammatory cytokines in enven-
omation determines the degree and extent of
inflammation, which can lead to major clini-
cal effects such as cardiac dysfunction, pul-
monary oedema and shock (Petricevich,
2010). Platelets initiate and support inflam-
matory processes by secretion of numerous
biologically active substances such as plate-
let activation factor, platelet-derived growth
factor, platelet factor 4, IL-1 and beta-throm-
boglobulin in inflammatory conditions
(Kaplan and Owen, 1981;Trzeciak-Ryczek et
al., 2013). Considering that the clinical signs
and symptoms observed in humans and ex-
perimental animals are related to an exces-
sive systemic host inflammatory response to
scorpion stings, some alterations in platelet
counts and functions are expected in scorpi-
on envenomations (Petricevich, 2010).
Therefore, studies examining the interactions
between platelet functions and scorpion en-
venomation have increased in recent years.
Song et al. (2005) demonstrated that scorpi-
on venom active polypeptide (SVAP) inhib-
ited platelet aggregation induced by throm-
bin and ADP, both ex vivo and in vitro, and
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Table 2: Haematological features of the patient and control groups

Hematological features Patients with SE Controls p Value
WBC ((K/uL) 10.51+2.54 7.09+1.89 <0.001
Hb (g/dL) 12.65+1.09 12.74+1.15 0.662
PLT (K/uL) 278.75184.4 254.80+£72.6 0.097
MPV (fL) 9.03+1.26 10.43+1.44 <0.001
PDW (fL) 10.80+1.86 10.07+1.57 0.023
PCT ( %) 0.24+0.05 0.25+0.06 0.141

WBC: White blood cell count; Hb: Hemoglobin; PLT: Platelet count; MPV: Mean platelet volume;

PDW: Platelet distribution width; PCT: Plateletcrit

Table 3: ROC analysis for various biomarkers in predicting scorpion envenomation compared to con-

trol group
WBC (K/uL) PDW (fL) MPV (fL)
ROC area 0.81 0.61 0.76
Sensitivity 54.29 67.7 84.3
Specificity 94.55 52.70 56.4
Cut-off point >94 >99 <10.3
p Value <0.001 <0.001 <0.001

MPV: Mean platelet volume; PDW: platelet distribution width;
WBC: White blood cell count; ROC: Receiver operating characteristic

Table 4: Correlation between the variables in the patient group

WBC PLT MPV PDW PCT
WBC 1 0,251 -0,450°  -0,052  -0,047
PLT 1 -0,420° -0,183 0,687
MPV 1 0,178 0,074
PDW 1 -0,115
PCT 1

**: P<0.01; WBC: White blood cell count; PLT: Platelet count;
MPV: Mean platelet volume; PDW: Platelet distribution

width;PCT: Plateletcrit

promoted the PGI2/TXA2 ratio in rabbits
and rats. However, Brazon et al. (2011)
demonstrated that Tityus discrepans scorpion
venom (TdV) stimulated integrin ollbfB3-
dependent aggregation of washed human and
mouse platelets. Borges et al. (2000) report-
ed that scorpion venom-induced neutrophilia
is inhibited by a PAF receptor antagonist in
rats. Furthermore, Coelho et al. (2007)
showed that the influx of neutrophils in the
lungs of mice injected with Tityus serrulatus
venom (TsV) is dependent on activation of
PAFR and on PAFR-dependent production

of the chemokine KC and activation of
CXCR2 on neutrophils. Almost all of these
studies were performed using experimental
animals or washed human platelets. Howev-
er, there is no study examining the platelet
counts and functions in SE patients. Since
platelet indices are reported to be indirect
markers of platelet functions in several dis-
eases, in this study the platelet indices of the
patient and control groups were compared in
order to understand the effect of scorpion
envenomation on platelet functions (Greisen-
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egger et al., 2004; Oztiirk et al., 2013; Chan-
drashekar et al.,2014).

Larger platelets are metabolically and
enzymatically more active than smaller
platelets (Thompson et al., 1983). MPV is an
easily accessible haematological parameter
that provides information about the mean
platelet size. Therefore, MPV levels have
been investigated in many inflammatory dis-
eases. MPV levels were determined to be
elevated in chronic urticaria (Chandrashekar
et al., 2014), rheumatoid arthritis (Yazici et
al., 2010), chronic hepatitis B (Turhan et al.,
2010) and myocardial infarction (Balcik et
al., 2013); conversely, low levels were noted
in the acute exacerbation period of cystic fi-
brosis (Uysal et al., 2011), ulcerative colitis
(UC) (Yiiksel et al., 2009), and during at-
tacks of familial Mediterranean fever (FMF)
(Makay et al., 2009). In this study, the mean
MPYV values for the SE group were found to
be significantly lower than for the control
group (p < 0.001). It is reported that high-
grade inflammatory diseases present with
low levels of MPV, but low-grade inflamma-
tory conditions present with high levels of
MPYV (Gasparyan et al., 2011). Therefore, we
think that decreased MPV levels support the
role of high-grade inflammation in SE pa-
tients.

PDW is a direct flow-cytometric meas-
urement of platelet cell volume, as the plate-
let distribution width is measured at 20 %
relative height of the total height of the
curve, depicting their distribution. The acti-
vation of the platelets causes some morpho-
logical alterations: the activated platelets
seem larger by becoming spherical in shape
and forming pseudopodia. An increased
PDW is an indication of the anisocytosis and
activation of platelets (Vagdatli et al., 2010).
An increased level of PDW has been meas-
ured in several diseases, including acute cor-
onary syndrome and heart failure (Vatankulu
et al.,, 2014), vascular micro-occlusion of
sickle-cell disease (Amin et al., 2004), active
tuberculosis (Tozkoparan et al., 2007), bacte-
raemia (Patrick and Lazarchick, 1990) and
chronic wurticaria (Chandrashekar et al.,

2014). However, a decreased level of PDW
has been measured in some studies (Oztiirk
et al., 2013; Arslan et al., 2013). In the pre-
sent study, the mean PDW value in the SE
group was measured to be significantly high-
er than in the control group.

Plateletcrit is another platelet index that
is a reliable measurement of platelet bio-
mass, because it combines the MPV with the
absolute platelet count (Akpinar et al., 2014).
Although PCT is the most neglected haema-
tological parameter in clinical practice, PCT
alterations are observed in some clinical
conditions. Leal-Santos et al. (2013) showed
low mean PCT values in patients with acute
malaria. Oztiirk et al. (2013) demonstrated
that PCT percentage was lowest in the con-
trol group and highest in the active phase of
UC and CD patients. Also, Akpinar et al.
(2014) found a high PCT value in saphenous
vein graft disease groups. In the present
study, the mean PCT values in the SE pa-
tients were lower than in the control group;
however, the difference was not significant.
Similarly, the mean platelet counts were
higher in the patient group but no significant
difference was detected.

Previous studies have reported that leu-
kocytosis is a significant laboratory finding
of systemic scorpion envenomations (Pe-
tricevich, 2010; Borges et al., 2000;
Amucheazi and Umeh, 2012). In this study,
mean leukocyte counts were measured to be
significantly higher than in the control
group, consistent with the literature (p <
0.001). We found a statistically significant
inverse correlation between these values and
MPYV values. In our study, a 10.3 fl area un-
der the curve (AUC = 0.761) optimal cutoff
value of MPV, with a sensitivity of 84.3 %
and a specificity of 56.4 %, was determined
in children with SE.

There are several limitations in the pre-
sent study. Firstly, it was a retrospective
study and we could not access platelet ag-
gregation and clotting time test results. An-
other limitation was that the relationship be-
tween platelet indices and clinical severity
could not be demonstrated due to the small
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number of patients with severe envenoming.
Steroids were administered to all patients in
the emergency department. An additional
limitation of this study was that because
prednisolone can inhibit platelet adhesion,
platelet aggregation and platelet interaction
with monocytes, we could not evaluate the
relationship between SE and platelet indices
for subsequent blood samples (Liverani et
al., 2012).

CONCLUSIONS

In conclusion, our study demonstrated
that SE may lead to several alterations in
platelet indices. Significantly lower values of
MPV and higher values of PDW were de-
tected in SE patients. However, the increase
in the platelet counts and the decrease in the
PCT values were not significant. Our results
support that platelets are activated in SE, and
SE is a high-grade inflammatory disease.
The relationship between platelet indices and
clinical severity was not demonstrated due to
a small number of patients with severe en-
venoming. Further trials including increased
numbers of samples are needed to confirm
the results.

REFERENCES

Akpinar I, Sayin MR, Gursoy YC, Karabag T, Kucuk
E, Buyukuysal MC et al. Plateletcrit: a platelet marker
associated with saphenous vein graft disease. Herz
2014;39:142-8.

Amaral CF, de Rezende NA, Freire-Maia L. Acute
pulmonary edema after Tityus serrulatus scorpion
sting in children. Am J Cardiol 1993;71:242-5.

Amin MA, Amin AP, Kulkarni HR. Platelet distribu-
tion width (PDW) is increased in vaso-occlusive crisis
in sickle cell disease. Ann Hematol 2004;83:331-5.

Amucheazi AO, Umeh BU. Scorpion sting pain:
which way to treat? Niger J Clin Pract 2012;15:93-4.

Arslan D, Cimen D, Guvenc O, Kaya F, Sert A, Oran
B. Platelet distribution width and mean platelet vol-
ume in children with pulmonary arterial hypertension
secondary to congenital heart disease with left-to-
right shunt: new indices of severity? Pediatr Cardiol
2013;34:1013-6.

Balcik OS, Bilen S, Ulusoy EK, Akdeniz D, Uysal S,
Ikizek M et al. Thrombopoietin and mean platelet
volume in patients with ischemic stroke. Clin Appl
Thromb Hemost 2013;19:92-5.

Bath PM, Butterworth RJ. Platelet size: measurement,
physiology and vascular disease. Blood Coagul Fibri-
nolysis 1996;7:157-61.

Borges CM, Silveira MR, Aparecida M, Beker CL,
Freire-Maia L, Teixeira MM. Scorpion venom-
induced neutrophilia is inhibited by a PAF receptor
antagonist in the rat. J Leukoc Biol 2000;67:515-9.

Brazoén J, Hughes CE, Mori J, Sevcik C, D'suze G,
Watson SP. Tityus discrepans scorpion venom acti-
vates platelets through GPVI and a novel Src-depend-
ent signaling pathway. Platelets 2011;22:165-72.

Chandrashekar L, Rajappa M, Sundar I, Munisamy
M, Ananthanarayanan PH, Thappa DM et al. Platelet
activation in chronic urticaria and its correlation with
disease severity. Platelets 2014;25:162-5.

Coelho FM, Pessini AC, Coelho AM, Pinho VS, Sou-
za DG, Arantes EC et al. Platelet activating factor
receptors drive CXC chemokine production, neutro-
phil influx and edema formation in thelungs of mice

injected with Tityus serrulatus venom. Toxicon 2007;
50:420-7.

De Matos IM, Rocha OA, Leite R, Freire-Maia L.
Lung oedema induced by Tityus serrulatus scorpion
venom in the rat. Comp Biochem Physiol 1997;118:
143-8.

Dittrich K, Ahmed R, Ahmed QA. Cardiac arrest fol-
lowing scorpion envenomation. Ann Saudi Med 2002;
22:87-90.

Gasparyan AY, Ayvazyan L, Mikhailidis DP, Kitas
GD. Mean platelet volume: a link between thrombosis
and inflammation? Curr Pharm Des 2011;17:47-58.

Greisenegger S, Endler G, Hsieh K, Tentschert S,
Mannhalter C, Lalouschek W. Is elevated mean plate-
let volume associated with a worse outcome in pa-
tients with acute ischemic cerebrovascular events?
Stroke 2004;35:1688-91.

Jackson SR, Carter JM. Platelet volume: laboratory
measurement and clinical application. Blood Rev
1993;7:104-13.

Kaplan KL, Owen J. Plasma levels of beta-thrombo-
globulin and platelet factor 4 as indices of platelet
activation in vivo. Blood 1981;57:199-202.

807



EXCLI Journal 2014;13:801-808 — ISSN 1611-2156

Received: May 15, 2014, accepted: July 03, 2014, published: July 25, 2014

Khattabi A, Soulaymani—Bancheikh R, Achour S,
Salmi LR. Classification of clinical consequences of
scorpion sting: consensus development. Trans Roy
Soc Trop Med Hyg 2011;105:364-9.

Leal-Santos FA, Silva SB, Crepaldi NP, Nery AF,
Martin TO, Alves-Junior ER et al. Altered platelet
indices as potential markers of severe and complicat-
ed malaria caused by Plasmodium vivax: a cross-
sectional descriptive study. Malar J 2013;12:462.

Liverani E, Banerjee S, Roberts W, Naseem KM, Per-
retti M. Prednisolone exerts exquisite inhibitory prop-
erties on platelet functions. Biochem Pharmacol 2012;
83:1364-73.

Makay B, Tiirkyilmaz Z, Unsal E. Mean platelet vol-
ume in children with familial Mediterranean fever.
Clin Rheumatol 2009;28:975-8.

Oztiirk ZA, Dag MS, Kuyumcu ME, Cam H, Yesil Y,
Yilmaz N et al. Could platelet indices be new bi-
omarkers for inflammatory bowel diseases? Eur Rev
Med Pharmacol Sci 2013;17:334-41.

Ozkan O, Adigiizel S, Yakistiran S, Cesaretli Y, Or-
man M, Karaer KZ. Androctonus crassicauda (Oliver
1807) scorpionism in the Sanlrfa provinces of Tur-
key. Turkiye Parazitol Derg 2006;30:239-45.

Patrick CH, Lazarchick J. The effect of bacteremia on
automated platelet measurements in neonates. Am J
Clin Pathol 1990;93:391-4.

Petricevich VL. Scorpion venom and the inflammato-
ry response. Mediators Inflammm 2010;2010:903295.

Song YM, Tang XX, Chen XG, Gao BB, Gao E, Bai
L et al. Effects of scorpion venom bioactive polypol-
ypeptides on platelet aggregation and thrombosis and
plasma 6-keto-PG Flalpha and TXB2 in rabbits and
rats. Toxicon 2005;46:230-5.

Tarasiuk A, Khvatskin S, Sofer S. Effects of antiven-
om serotherapy on hemodynamic pathophysiology in

dogs injected with L.quinquestriatus scorpion venom.
Toxicon 1998;36:963-71.

Tekin M, Toplu Y, Kahramaner Z, Erdemir A,
Gulyuz A, Konca C et al. The mean platelet volume
levels in children with PFAPA syndrome. Int J Pediatr
Otorhinolaryngol 2014;78:850-3.

Thompson CB, Jakubowski JA, Quinn PG, Deykin D,
Valeri CR. Platelet size as a determinant of platelet
function. J Lab Clin Med 1983;101:205-13.

Tozkoparan E, Deniz O, Ucar E, Bilgic H, Ekiz K.
Changes in platelet count and indices in pulmonary
tuberculosis. Clin Chem Lab Med 2007;45:1009-13.

Trzeciak-Ryczek A, Tokarz-Deptuta B, Deptuta W.
Platelets-an important element of the immune system.
Pol J Vet Sci 2013;16:407-13.

Turhan O, Coban E, Inan D, Yalcin AN. Increased
mean platelet volume in chronic hepatitis B patients
with inactive disease. Med Sci Monit 2010;16:
CR202-5.

Uysal P, Tuncel T, Olmez D, Babayigit A, Karaman
O, Uzuner N. The role of mean platelet volume pre-
dicting acute exacerbations of cystic fibrosis in chil-
dren. Ann Thorac Med 2011;6:227-30.

Yazici S, Yazici M, Erer B, Erer B, Calik Y, Ozhan H
et al. The platelet indices in patients with theumatoid
arthritis: mean platelet volume reflects disease activi-
ty. Platelets 2010;21:122-5.

Yiiksel O, Helvaci K, Basar O, Kokli S, Caner S,
Helvaci N et al. An overlooked indicator of disease
activity in ulcerative colitis: mean platelet volume.
Platelets 2009;20:277-81.

Vagdatli E, Gounari E, Lazaridou E, Katsibourlia E,
Tsikopoulou F, Labrianou I. Platelet distribution
width: a simple, practical and specific marker of acti-
vation of coagulation. Hippokratia 2010;14:28-32.

Vatankulu MA, Sonmez O, Ertas G, Bacaksiz A,
Turfan M, Erdogan E et al. A new parameter predict-
ing chronic total occlusion of coronary arteries: plate-
let distribution width. Angiology 2014;65:60-4.

808



