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Abstract

Background: The scorpions have enjoyed medical importance from ancient times because of their morpholog-
ical structure and venom. The identification of the species of these arthropods has been more emphasized than
any other aspects. The purpose of this study was to determine scorpion’s fauna and mortality rates of their victims
as reported in Iran.

Methods: In this review, published documents during 1966—2018 related to medically important scorpions and
mortality reports due to scorpionism were searched in the data bases such as Web of Science, PubMed, Scopus,
Google Scholar and etc., using key words including scorpion, species, classification, Iran, family, species, and the
names of all 31 provinces of Iran.

Results: Overall, 169 sources were found. Based on the STROBE checKklist, the quality of the documents was
also considered, and ultimately, 95 sources were selected. Sixty-four species of scorpions have been identified in
Iran and 86% of the species belong to the Buthidae family, and the rest (9.5%, 4.5%) belong to the Hemiscorpi-
idae and Scorpionidae families, respectively. These species live mostly in tropical regions of Iran. The dangerous
scorpions and their mortality reports are often recorded from southern regions such as Khuzestan and Hor-
mozgan provinces.

Conclusion: Due to the significant increase in the abundance of scorpions in Iran over the past 30 years, it is
expected that this trend will continue by researchers, and the fauna of scorpions is regularly reconsidered.
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Introduction

Scorpions have been living on the earth for more
than 450 million years. These creatures belong to
the class: Arachnida; Lamarck, 1801. They have al-
ways been considered by humans because their
painful and deadly stings. Scorpions are nocturnal
arthropods. They have venom stings that are used
to feed upon insects and self-defense (1,2). Their
breeding places are mostly in the desert and in
non-tesidential areas, but if their nests are de-
stroyed, they also enter human dwellings (3).
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Scorpions are hazardous to humans as they have
toxic and deadly stings. The highest human mor-
tality rate due to poisonous arthropods in the
wortld is related to scorpionism (4, 5).

The scorpions are distributed in the world be-
tween the latitudes 23°N and 38°S of the equator
(6, 7). In 1997, Kovarik categorized Iran's scorpi-
ons into three families: Buthidae, Scorpionidae,
and Diplocentridae (8). Other researchers have
mentioned four families of scorpions in Iran:
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Buthidae, Scorpionidae, Hemiscorpiidae, and Dip-
locentridae (9). Nevertheless, in 2016, Dehghani et
al. reported three families for this anthropode in
Iran: Buthidae, Hemiscorpiidae and Scorpionidae
(10).

The scorpion sting (scorpionism) is considered as
one of the health problems in tropical and sub-
tropical countries, such as Iran (11-14). Due to the
diversity of scorpion species in the vast zone of
Iran, from the southern islands in the Persian Gulf
to the northernmost regions, scorpion stings
(scorpionism) have always been considered as one
of the medical issues in most areas of Iran (10,15).
Many victims of these venomous arachnids have
been reported from different regions of Iran (16).
According to statistics released by CDC of the Ira-
nian Ministry of Health and Medical Education,
Iran has the second rank of venomous animal
bites in the world by a recording of about 250,000
bites, following Mexico (17). In addition, many
deaths caused by scorpions occur in Iran, espe-
cially in southern and southern tropical regions of
the country (18). For instance, scorpionism inci-
dence rates and mortality of scorpionism were es-
timated to be 54.8 to 66/100000 populations in
Iran during 2002-2011, respectively (13). Further-
more, the mortality of scorpion stings in Iran is
about 10 times greater than snakebites as one of
the health problem related to other Iranian dan-
gerous animals and the human deaths associated
to scorpion stings are about one third to one sec-
ond of the snakebites (19, 20).

It seems that having enough information on med-
ically important scorpions, their geographical dis-
tribution in different regions of the country, and
the mortality reports of scorpionism can help
health policy makers plan for the prevention of
scorpion sting cases and design effective interven-
tions to reduce scorpion sting cases.

Therefore, we aimed to determine the medically
important scorpions and their mortality report in
Iran, using Geographical Information System.
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Materials and Methods

Study area

Iran is located in southwest Asia and the Middle
East with an area of 1.648 million km? and a pop-
ulation of 79, 926, 270, based on the last census in
2016. This country is divided geographically into
31 provinces. Iran has a high climatic diversity.
From the north to the south, it has different cli-
mate zones. The four climates of Iran are as fol-
lows: 1) the moderate and humid climate (north-
ern Iran), 2) the warm and dry climate (considera-
ble parts of central regions), 3) the cold and moun-
tainous climate (west and northwest of Iran) and
4) the warm and humid climate (southwest to-
wards southwest of Iran) (21).

Study design

The present study is a review on medically im-
portant scorpions, as well as their mortality reports
from all 31 provinces of Iran. The results of this
study were obtained by searching related docu-
ments in scientific databases including Web of Sci-
ence, PubMed, Medline, Scopus, Systematic Re-
view, SID, Iran Medex, and Google Scholar. The
manuscripts related to the present study were
searched and extracted by two researchers inde-
pendently using MeSH keywords such as Scor-
pion, Classification, Iran, Identification, Study,
Mortality, Family and Species, from 1966 to 2018
(Fig. 1). Moreover, MSc theses and Ph.D. disser-
tation for those students who graduated in Medi-
cal Entomology, Vector Control, and Medical En-
tomology were reviewed from the libraries of
medical universities of Iran, such as Tehran, Shi-
raz, Ahvaz, Urmia, Bandar Abbas, Hamadan,
Tarbiat Modares, and others. Data categorization
was performed by searching articles related to
Provinces, Scorpions, Medicaly important scorpi-
ons, and mortality reports of scorpionism from
different parts of Iran.
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Fig. 1: Historical trend of published documents in relation with scorpions, scorpionism and their reported mortality

Inclusion criteria were as follows: documents that
mentioned scorpion fauna or indicated on mortal-
ity of scorpion stings from each of the 31 prov-
inces of Iran; identification of scorpions based on
valid keys, mortality reports from the Center for
Disease Control of the Ministry of Health in the
form of an epidemiological survey forms that ap-
proved by the General physicians. In addition, the
case reports on the scorpion deaths published in
Persian or English journals were considered. Arti-
cles and theses that were not related to the subject
of this study and faunistic studies of scorpions
with incomplete sample size or invalid identifica-
tion keys were excluded from the study.

At this stage, the Strengthening the Reporting Ob-
servational Studies in Epidemiology (STROBE);
the standard STROBE checklist, which has 22
items, was used to assess the quality of the docu-
ments. This checklist evaluates all aspects of meth-
odology including the study design, sampling
methods, measurement of variables, data analysis,
and so on (22). The minimum score for entering
articles in the study was considered to be 15 .5
points. The studies with scores less than 15.5 were
excluded.

High and medium-quality documents, which re-
ceived minimum 16 points out of 44 points in the
checklist, were included in the present study.
Thus, the data collected from these documents
were entered into Microsoft Office Excel 2010 for
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in Iran.

12 dangerous and medically important scorpions
of Iran.  ArcGIS  software ver. 93
(http://www.esti.com/arcgis) was employed to
provide the special distribution maps of scorpions
and their mortality reports.

Results

Overall, 169 potentially related documents were
found. According to the inclusion and exclusion
criteria and the qualitative evaluation of docu-
ments, 74 sources were eliminated. Ultimately, 95
related sources were extracted and included in the
study (Fig. 1). Iranian scorpions can be classified
as three families: Buthidae, Scorpionidae, and
Hemiscorpiidae, including 64 species and 20 gen-
era. Of these scorpions, 55 species (86%) belong
to the Buthidae family, six (9.5%) and three (4.5%)
species were reported to belong to the Hemiscor-
piidae and Scorpionidae families, respectively.

1. Family Buthidae (C. L. Koch, 1837)

1.1 Genus Aundroctonus

1. Androctonus crassicanda (Olivier, 1807) (Note 1,
Fig.2)

Distribution: Bushehr, Semnan, Khuzestan,
Ilam, Kurdistan, Razavi Khorasan, South Khora-
san, Kermanshah, Kerman, Sistan and Ba-
luchestan, Qom, West Azerbaijan, East Azerbaijan
and Ardabil (7, 9, 12, 23- 31).
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Androctonus crassicauda

Apistobuthus pterygocercus
I No report I No report
Reported without mortality 0w 1 160 40 728 Rep without Y o w0 20 30 722
I Mortality report

Fig. 2: Presence of Androctonus crassicanda (lett) and Apistobuthus pterygocercus (right) and their mortality report in Iran at

the county
2. Androctonus baluchicus (Lournco 2005) 1.3 Genus Buthacus
Distribution: Sistan and Baluchestan (9, 24). 0. Buthacus leptochelys (Hemprich & Ehrehnberg,
3. Androctonus robustus (Kovatik & Ahmed, 2013) 1829)
Distribution: Sistan and Baluchestan (24). Distribution: Khuzestan, Bushehr and Hor-
1.2 Genus Apistobuthus mozgan (24).
4. Apistobuthus pterygocercus (Finnegan, 1932) (Fig.2) 7. Buthacus macrocentrus (Ehrenberg, 1828) (Fig.3)
Distribution: Khuzestan (24). Distribution: Bushehr, Khuzestan, Hormozgan
5. Apistobuthus susanae (Lourengo, 1998) and Ilam (7, 9, 31, 33, 35).

Distribution: Khuzestan, Lorestan (9, 32- 34).

®

Compsobuthus matthiesseni P Buthacus macrocentrus

I No report I No report
Reported without mortality o o 120 360 530 729 Reported without mortality o s a0 360 510 729

Fig. 3: Presence of Compsobuthus matthiesseni (left) and Buthacus macrocentrus (right) and their mortality report in Iran at
the county

8. Buthacus tadmorensis (Simon, 1829) Distribution: Ilam (24).
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1.4 Genus Compsobuthus

9. Compsobuthus garyi (Lourenco et al Vachon,
2001)

Distribution: Khuzestan (9, 33, 30).

10. Compsobuthus jakesi Kovatik, 2003)
Distribution: Bushehr, Khuzestan, and Ilam (9,
23, 33, 37, 38).

11. Compsobuthus kafkai (Kovatik, 2003)
Distribution: Sistan and Baluchestan (37).

12. Compsobuthus kaftani (Kovatik, 2003)
Distribution: Yazd, Isfahan and Kerman (9, 37,
39- 41).

13. Compsobuthus matthiesseni (Birula, 1905) (Fig.3)
Distribution:  Bushehr, Chaharmahal and
Bakhtiari, Fars, Hamedan, Kerman, Kohgiluyeh
and Boyer-Ahmad, Kurdistan, Lorestan, Markazi,
Qom, Khuzestan, Hormozgan, Khorasan, Ker-
manshah, Ilam, Kurdistan, West Azarbaijan, Isfa-
han and Sistan and Baluchestan (4, 9, 23, 24, 27,
29, 33, 37, 38, 42- 50).

" I cd
I No report
Reported without mortality o s 10 360 500 720

Hottentotta zagrosensis
I No report

14. Compsobuthus persicus (Navidpour et al, 2008)
Distribution: Fars, Bushehr (9, 23, 51).

15. Compsobuthus petrioli (Vignoli, 2005)
Distribution: Fars (9, 52).

16. Compsobuthus plutenkoi (Kovatik, 2003)
Distribution: Hormozgan (9, 37).

17. Compsobuthus acutecarinatus (Simon, 1882)
Distribution: Fars, Bushehr (24).

18. Compsobuthus rugosulus (Pocock, 1900)
Distribution: Fars, Bushehr (37, 46, 53).

19. Compsobuthus sobotniki (Kovatik, 2003)
Distribution: Hormozgan (9, 37).

1.5 Genus Hottentotta

20. Hottentotta zagrosensis (Kova ik, 2003) (Fig.4)
Distribution: Chaharmahal and  Bakhtiari,
Khuzestan, Fars, Kohgiluyeh and Boyer-Ahmad,
Lorestan and West Azarbaijan (9, 24, 33, 34, 44,
54, 55).

“;*QN
\

Reported without mortality o e o 260 540

Fig. 4: Presence of Buthotus (Hottentotta) sanleyi (lett) and Hottentotta agrosensis (right) and their mortality report in Iran
at the county

21. Hottentotta schach (Birula, 1905)

Distribution: Fars, Khuzestan (9, 31, 33, 42).

22. Hottentotta sanleyi (Simon, 1880) (Fig.4)
Distribution: Lotestan, Hamedan, Chaharmahal
and Bakhtiari, Khuzestan, West Azarbaijan, Ker-
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manshah, Hormozgan, Ilam, Sistan and Ba-
luchestan, Kurdistan, Kohgiluyeh and Boyer-Ah-
mad, Fars, Isfahan, Kerman and Ardabil, Qom (4,
7,8,12, 24,29, 31, 33, 44, 45, 49, 56-62).

23. Hottentotta lorestanus (Navidpour et al, 2010)
Distribution: Lorestan (34).
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24. Hottentotta khoozestanus (Navidpour et al, 2008)
Distribution: Khuzestan (63).

25. Hottentotta jayakar: (Pocock, 1895)
Distribution: Qom, Hormozgan, Fars and Sistan
and Baluchestan (4, 12, 24).

26. Hottentotta alticola (Pocock, 1895)
Distribution: Khuzestan, Lorestan, Hormozgan,
Sistan and Baluchestan, Kermanshah (24).

1.6 Genus Iranobuthus

27. Iranobuthus krali (Kova fik, 1997)
Distribution: Fars and Isfahan (8, 39, 51).

1.7 Genus Kraepelinia

28. Kraepelinia palpator (Birula, 1903)
Distribution: Kerman and Yazd (40, 42, 57, 64).

\

Mesobuthus eupeus
I No report
Reported without mortality o s 60 530 720

1.8 Genus Liobuthus

29. Liobuthus kessler: (Birula, 1898)

Distribution: Razavi Khorasan (57).

1.9 Genus Mesobuthus

30. Mesobuthus eupens (C. L. Koch, 1839) (Fig.5)
Distribution: Ardabil, Kerman, Isfahan, Markazi,
Mazandaran, Sistan and Baluchestan, Yazd, Koh-
giluyeh and Boyer-Ahmad, Semnan, Fars,
Khuzestan, Hormozgan, Golestan, Tehran, Kur-
distan, Kermanshah, Ilam, West Azarbaijan, Ra-
zavi Khorasan, South Khorasan, West Azerbaijan,
East Azerbaijan, Ardabil, Qom (4, 7, 8, 9, 12, 24,
26,27, 28,29, 31, 39,40, 41, 47, 60, 61, 62, 65- 71).

fesobuthus (O
I No report

Reported without mortality o e 1m0 360 530 720

Fig. 5: Presence of Mesobuthus enpens (ett) and Mesobuthus caucasicus (right) and their mortality report in Iran
at the county

31. Mesobuthus macmahoni (Navidpour et al 2011)
Distribution: Sistan and Baluchestan, Kerman
(24, 41).

32. Mesobuthus phillipsii (Mirhashemi et al 2011)
Distribution: Khuzestan, Hormozgan (33, 72,
73).

33. Mesobuthus zarudny: (Birula, 1900)
Distribution: Khuzestan, Hormozgan (24).

Available at:  http://ijph.tums.ac.ir

34. Mesobuthus vesiculatus (Pocock, 1899)
Distribution: Tehran, Isfahan, Yazd (39, 40, 74).
35. Mesobuthus cancasicus (Nordmann, 1840) (Fig.0)
Distribution: Sistan and Baluchestan, Isfahan,
Khorasan, Tehran, Markazi, Semnan, West Azet-
baijan, East Azerbaijan, Ardabil (27, 39, 42, 53, 57,
00, 61, 65, 71).
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Orthochirus scrobiculosus

I No report
Reported without mortality
I Mortality report o %0 260 30

720
Kilometers

y

Odontobuthus doriae

I No report
Reported without mortality o s s 360 840

Fig. 6: Presence of Orthochirus scrobicnlosus (lett) and Odontobuthus doriae (right) and their mortality report in Iran at the
county

1.10 Genus Odontobuthus

36. Odontobuthus bidentatus (Lourenco et Pézier,
2002)

Distribution:  Lorestan,
Khuzestan (24, 75).

37. Odontobuthus doriae (Thorell, 1876) (Fig.0)
Distribution: Hormozgan, Khuzestan, Razavi
Khorasan, Kerman, Yazd, Isfahan, Markazi,
Qazvin, Tehran, Alborz, Semnan, West Azarbai-
jan, Kermanshah, Bushehr, Hamedan, Hor-
mozgan, Sistan and Baluchestan, Qom (4, 8, 12,
24, 28, 29, 31, 68, 70, 76- 82).

38. Odontobuthus odonturns (Pocock, 1897)
Distribution: Khuzestan, Fars, Bushehr, Ker-
manshah, Ilam, Yazd, Sistan and Baluchestan,
Qom (12, 24, 29, 46, 68).

39. Odontobuthus tavighiae (Navidpour et al. 2013)
Distribution: Hormozgan (24, 77).

40. Odontobuthus tirgari (Mirhashemi et al 2012)
Distribution: South Khorasan and Razavi Khora-
san (24).

1.11 Genus Orthochirus

41. Orthochirus farzanpayi (Vachon et Farzanpay,
1987)

Distribution: Bushehr, Kerman, Hormozgan,
Khuzestan, South Khorasan (4, 23, 24, 33, 41, 57,
70, 83).

42. Orthochiras fuscipes (Pocock, 1900)
Distribution: Sistan and Baluchestan (53, 84).

Hormozgan  and
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43. Orthochirus gruberi (Kovatik et al 2000)
Distribution: Kerman (41, 83).

44. Orthochirus iranus (Kovatik, 2004)
Distribution: Lorestan, Khuzestan, Ilam, Koh-
giluyeh and Boyer-Ahmad, Hamedan and Bushehr
(7, 23, 33, 38, 44, 48, 62, 84).

45. Orthochirus scrobiculosus (Birula, 1900) (Note 2,
Fig.0)

Distribution: Khuzestan, Hormozgan, Tehran,
Sistan and Baluchestan, Qom, Isfahan, Razavi
Khorasan, South Khorasan, Gilan, Semnan, Ker-
manshah, llam (4, 8, 9, 12, 24, 27, 29, 49, 56, 64,
65,71, 84).

46. Orthochirus stockwelli (Lourenco et Vachon,
1995)

Distribution: Khuzestan, Ilam, Hormozgan and
Bushehr (23, 33, 83, 85).

47. Orthochirus varins (Kovatik, 2004)
Distribution: Hormozgan (24).

48. Orthochirus zagrosensis (Kovatik, 2004)
Distribution: Khuzestan, Kohgiluyeh and Boyer-
Ahmad, Isfahan, Yazd and Kerman (40, 41, 44,
84).

1.12 Genus Anomalobuthus

49. Anomalobuthus talebii (Teruel et al 2014)
Distribution: South Khorasan (24, 86).

1.13 Genus Polisius

50. Polisius persicus (Fet, Capes et Sissom, 2001)

Available at:  http://ijph.tums.ac.ir
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Distribution: Ilam, Sistan and Baluchestan, Isfa-
han and Kerman (7, 38, 39, 41, 87).

1.14 Genus Razzanus

51. Ragianus zarndnyi (Birula, 1903)

Distribution: Chaharmahal and Bakhtiari, Sistan
and Baluchestan, Lorestan, Khuzestan, Hor-
mozgan, Ilam, Kohgiluyeh and Boyer-Ahmad (7,
33, 34, 38, 42, 44, 45, 47, 57, 62).

1.15 Genus Sassanidotus

52. Sassanidotus gracilis (Birula, 1900)
Distribution: Sistan and Baluchestan, Hot-
mozgan, Kerman (24, 41, 42, 83).

53. Sassanidotus zarndnyi (Birula, 1903)
Distribution: Sistan and Baluchestan, Hot-
mozgan, Tehran (24, 42, 57, 83).

1.16 Genus Vachoniolus

54. Vachoniolus iranus (Navidpour et al., 2008)
Distribution: Khuzestan (33).

II. Family Scorpionidae

N

o

Hemiscorpius leptorus

I No report
Reported without mortality | .. .,

380 240 720

B Mortality report

2.1 Genus Scorpio

55. Scorpio manrus townsendi (Pocock, 1900)
Distribution: Khuzestan, Isfahan, Khorasan,
Chaharmahal and Bakhtiari, Lorestan, Kohgiluyeh
and Boyer-Ahmad, Kurdistan, Gilan, Fars, West
Azarbaijan, Qazvin, Alborz, Semnan, Bushehr,
Kermanshah, llam, Sistan and Baluchestan and
Ardabil (9, 12, 23,24, 31, 33, 38, 39, 44, 45, 46, 48,
59, 60, 62, 81).

2.2 Genus Nebo

56. Nebo henjamicns (Franck, 1980)

Distribution: Hormozgan (24).

57. Nebo n. sp (Dehghani 2008)

Distribution: Kerman (28).

III. Family Hemiscorpiidae

1.3 Genus Hewmiscorpius

58. Hemiscorpins acanthocercus (Monod et Lourencgo,
2005) (Note 3, Fig. 7)

Distribution: Hormozgan (24, 88).

"
‘%l
:

Hemiscorpius acanthocercus
I No report
I Mortality report

0 90 180 360 540 720

Fig. 7: Presence of Hemiscorpius lepturns (lett) and Hemiscorpius acanthocercus (right) and their mortality report in Iran at
the county

59. Hemiscorpius enischnochela (Monod et Lourenco,
2005)

Distribution: Hormozgan, Khuzestan (24, 88).
60. Hemiscorpins gaillardi (Vachon, 1974)
Distribution: Sistan and Baluchestan, Kerman
(27, 60, 88).

61. Hemiscorpins lepturus (Peters, 1862) (Note 4,
Fig.7)

Available at:  http://ijph.tums.ac.ir

Distribution: Khuzestan, Semnan, Fars, Kurdi-
stan, Hormozgan, Bushehr, Ilam, Lorestan, Ker-
manshah, Isfahan, Hamedan, Kohgiluyeh and
Boyer-Ahmad and Kerman (4, 7, 23- 25, 28, 31,
33, 38, 41, 44- 49, 58, 59, 62, 70, 72, 88, 89).

62. Hemiscorpins persicus (Birula, 1903)
Distribution: Sistan and Baluchestan (42, 88).
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63. Hemiscorpins kashkayi (Karatas and Gharkheloo
2013)

Distribution: Khuzestan (24, 90).

In addition, spatial distribution of medicaly im-
portant scorpions and their mortality report in
Iran has presented with geographical maps (Fig 2-
7).

64. Hemiscorpins shabii

Distribution: Hormozgan (91).

Note 1: Androctonus crassicanda is known as the
medically important scorpion species in the Mid-
dle East (92). Mortality report due to Androctonus
crassicanda stings have been recorded in Khuzestan,
North West of Iran, West Azerbaijan, and Fast
Azerbaijan (60, 93, 94).

Note 2: Orthochirus scrobiculosus: Mortality report of
Orthochirus scrobiculosus has been recorded only in
Khuzestan province, southwest of Iran (5).

Note 3: The death report of Hewmiscorpius acantho-
cercus has been recorded in Hormozgan province,
south of Iran (95).

Note 4: Hemiscorpins lepturns: The death of this
scorpion species has been reported in Khuzestan
and Hormozgan provinces; southwest and south
of Iran (96, 97).

Discussion

Of the three scorpion families reported in Iran
(Buthidae, Scorpionidae, and Hemiscorpiidae), the
family Buthidae has the highest frequency (86%).
The classification of species, genera, families, and
superfamilies of reported scorpions in Iran has
been expanded and modified in a relatively short
period. In addition, considering the use of new
identification techniques in classification science,
this instability is expected to continue in the clas-
sification of scorpions, and in the future, the
movement of species among the families will oc-
cur. One of the main reasons for the instability of
the classification of these arthropods is the
changes in faunistic species structure in different
climatic and geographic regions of Iran. Solving
this problem involves conducting studies using
new species identification methods, such as mo-
lecular and genetic methods that can solve the
classification of scorpions.
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According to the latest studies, the checklist of
scorpions in Iran consists of three families: Buthi-
dae, Scorpionidae, and Hemiscorpionidae with 20
genera and 64 species. The last change occurred in
the genus Nebo, an unknown new species was re-
ported in Jiroft County, Kerman province (98). At
present, the number of species of the genus Odon-
tobuthus has reached five species (75, 77).

Several species of the scorpions have a toxic and
fatal sting and others have a painful sting. These
species are more likely to be in contact with hu-
mans and their dwellings; that is why they are clas-
sified as medically important scorpions. In Iran, 12
species of eight genera are as follows: Hewziscorpius,
Androctonus, Odontobuthus, Apistobuthus, Compsobu-
thus, Hottentotta, Orthochirus, and Mesobuthus (99).
Blood hypotension, accelerated heart rate, seizure,
anesthesia, distraction, agitation and anxiety, he-
molysis, ulcers and skin necrosis, and renal failure
have been reported with medically important scor-
pion sting (100). In the scorpion breeding places
in Iran, especially in the hot areas of the
Khuzestan and Isfahan provinces in central and
southwest of the country, there are a number of
animals that feed on scorpions and are considered
their predators (101, 102). The scorpion sting of
the family Buthidae is painful (103). After being
stung by these scorpions, swelling and numbness
are observed at the stung area and the pain that
feels most at night. Some species of this family are
noticeable because of their medical importance.
One of the most harmful and fatal species of this
tamily in Iran is Androctonus crassicanda. Mortality
reports of this species have been reported in the
West Azarbaijan, East Azarbaijan, and Khuzestan
provinces (60, 95, 96). The Orthochirus scrobiculosus
is another toxic scorpion of familiy Buthidae,
which is one of the most medically important scor-
pions in Iran. A mortality report from this species
was recorded in Khuzestan province in southwest
of Iran (5). The Hemiscorpins lepturus of family
Hemiscorpiidae has high medical importance and
is the most dangerous scorpions in Iran, which an-
nually causes a number of mortalities among chil-
dren and adults in the southern (Hormozgan prov-
ince) and southwest (Khuzestan province) regions
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of Iran (96, 97). Ultimately, there is a mortality re-
port of the H. acanthocercus of family Hemiscorpi-
idae in southern Iran (Hormozgan province) (95).
The family Scorpionidae in Iran with having three
species has little medical importance. Of family
Scorpionidae, Nebo henjamicus was reported for the
first time by Francke (1980), from the Hengam Is-
land in the Persian Gulf (98). After that, few sam-
ples of this species have been reported from the
Iranian plateau in Kerman Province, south east of
Iran, which needs to be investigated further (98).
The southern and southwestern regions of the
country are rich concerning scorpion species (206,
34, 94, 104). Scorpions, such as other arthropods
and animals, are the major health pests that cause
discomfort among people in different areas of the
country (105, 20).

Therefore, applying the control methods, includ-
ing the use of chemical pesticides, are also consid-
ered, although the issue of resistance and environ-
mental pollution is a major problem in the use of
pesticides, which applies to all arthropods, such as
scorpions. The use of pesticides to control these
creatures should be carefully and accurately
planned (106, 107).

Conclusion

The highest diversity and abundance of scorpion
species are in southern and southwest regions in
Iran, especially Hormozgan and Khuzestan prov-
inces. However, the diversity of scorpions is less,
from the southwest to the north and northwest of
the country. However, the completion of infor-
mation on scorpion species in Iran requires more
effort by the researchers.

Ethical considerations

Ethical issues (including plagiarism, informed con-
sent, misconduct, data fabrication and/or falsifica-
tion, double publication and/or submission, re-
dundancy, etc.) have been completely observed by
the authors.

Acknowledgements

Available at:  http://ijph.tums.ac.ir

The great appreciation goes to Dr. Rohollah
Dehghani from Kashan University of Medical Sci-
ences for his scientific help during the writing of
this present manuscript.

Conflict of interests
The authors declare no conflict of interest.

References

1. Dehghani R, Ghannaee Arani M (2015). Scorpion
sting prevention and treatment in ancient Iran.
J Tradit Complement Med, 5(2):75-80.

2. Chippaux JP, Goyffon M (2008). Epidemiology
of scorpionism: a global appraisal. Acta Trop,
107(2):71-79.

3. Ramires EN, Navarro-Silva AM, Assis Marques F
(2011). Chemical Control of Spiders and Scot-
pions in Urban Areas, Pesticides in the Mod-
ern World, Margarita Stoytcheva, lnechOpen,
DOI: 10.5772/16562.

4. Shahi M, Azizi K, Ansarian N (2009). Study on
Scorpion Fauna in endanger area of Hor-
mozgan province 2006-2007. | Hormozgan Univ
Med $¢;12: 207-214.

5. Dehghani R, Fathi B (2012). Scorpion sting in
Iran: Areview. Toxicon, 60(5):919-933.

6. Polis GA (1990). The biology of scorpions. Stan-
ford University Press, Stanford, Calif, 587
pages.

7. Sharifinia N, Gowhari I, Hoseiny-Rad M et al
(2017). Fauna and Geographical Distribution
of Scorpions in Ilam Province, South Western
Iran. | Arthropod-Borne Dis, 11(2): 242-248.

8. Kovatik F (1997). Results of the Czech Biological
Expedition to Iran. Part 2. Arachnida: Scorpi-
ones, with descriptions of Iranobuthus krali
gen. n. et sp. n. and Hottentotta zagrosensis sp.
n. (Buthidae). Aeta Soc Zool Bobem, 61: 39-52.

9. Mirshamsi O, Sari A, Hosseinie S (2011). History
of study and checklist of the scorpion fauna
(Arachnida: Scorpiones) of Iran. Progress in Bio-
logical Sci, 2011; 1(2):16-23.

10. Dehghani R, Motevali Haghi F, Yousef
Mogaddam M et al (2016). Review study of
scorpion classification in Iran. | Entomol Zool
Stud, 4(5): 440-444.

2149


http://ijph.tums.ac.ir/

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2150

Iran J Public Health, Vol. 48, No.12, Dec 2019, pp.2140-2153

de Albuquerque CMR, de Lima Santana Neto P,
Amortim MLP et al (2013). Pediatric epidemi-
ological aspects of scorpionism and report on
fatal cases from Tityus stigmurus stings (Scot-
piones: Buthidae) in State of Pernambuco,
Brazil. Rev Soc Bras Med Trop, 46(4): 484-489.

Nejati J, Mozafari E, Saghafipour A et al (2014).
Scorpion fauna and epidemiological aspects of
scorpionism in southeastern Iran. Asian Pac |
Trop Biomed, 4(1): S217-221

Dehghani R, Rafinejad J, Fathi B et al (2017). A
Retrospective Study on Scropionism in Iran
(2002-2011). ] Arthropod-Borne Dis, 11(2): 194—
203.

Amiri M, Naderi Lordjani M, Asgarpour H
(2018). Epidemiological Study of Scorpion
Sting in Lordegan City during the Years 2014-
2017. ] Commmnity Health Res, 2018; 7(1): 57-61.

Dehghani R, Takhtfiroozeh M, Kanani F et al
(2014). Case report of Stomoxys calcitrans
bites in residential area of Kashan, Iran. | Ma-
zand Unip Med Sei, 23(110): 257-261.

Rafizadeh S, Rafinejad J, Rassi Y (2013). Epidemi-
ology of Scorpionism in Iran during 2009. |
Arthropod-Borne Dis, 7(1):66-70.

Dehghani R, Sharif A, Assadi MA et al (2016).
Fungal flora in the mouth of venomous and
non-venomous snakes. Comp Clin  Patho),
25(6):1207-1211.

Mashhadi I, Kavousi Z, Peymani P et al (2017).
Economic Burden of Scorpion Sting and
Snake Bite from a Social Perspective in Iran.
Shiraz E-Med ], 18(8): ¢57573.

Dehghani R, Fathi B, Shahi MP, et al (2014). Ten
years of snakebites in Iran. Toxion, 90
(2014):291-298.

Dehghani R, Mehrpour O, Shahi MP et al (2014).
Epidemiology of venomous and semi-venom-
ous snakebites (Ophidia: Viperidae, Colubti-
dae) in the Kashan city of the Isfahan province
in Central Iran. | Res Med S, 19(1):33-40.

Akbarzadeh K, Saghafipour A, Jesti Net al
(2018). Spatial Distribution of Necrophagous
Flies of Infraorder Muscomorpha in Iran Us-
ing Geographical Information System. [
Med Entomol, 55(5):1071-1085.

Vandenbroucke JP, VonEIm E, Altman DG et al
(2007). Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE).
Epideniology, 18:805-835.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Navidpour S, Soleglad ME, Fet V et al (2008).
Scorpions of Iran (Arachnida, Scorpiones).
Part II. Bushehr Province. Euwuscorpius,
67(2008): 1-33.

Motevalli Haghi F, Dehghani R (2017). A Review
of Scorpions Reported in Iran. Mazandaran
Univ Med Sci, 27(151): 213- 226.

Vazitianzadeh B, Farhadpour F, Hosseinzadeh M
et al (2012). An Epidemiological and Clinical
Study on Scorpionism in Hospitalized Chil-
dren in Khuzestan, Iran. | Arthropod-Borne Dis,
6(1): 62-69.

Ramezani Avval Riabi H, Matlabi M, Rafinejad |
et al (2010). The Ecofaunistics of Scorpions in
Gonabad. Ofggh-e-Danesh |, 15(4):54-61.

Mogaddam MY, Dehghani R, Enayati AA et al
(2016). Scorpion Fauna (Arachnida: Scorpi-
ones) in Darmian County, Iran (2015-2010).
Mazandaran Uniy Med Sei, 26(144): 108-118.

Dehghani R, Moabed S, Kamyabi F et al (2008).
Scorpions Fauna of Kerman Province-IRAN.
] Kerman Uniy Med Sci, 15(2): 172-181.

Nejati J, Saghafipour A, Mozaffari E et al (2017).
Scorpions and scorpionism in Iran’s central
desert. Acta Tropica, 166: 293-298.

Saghafipour A, Noroozi M, Karami Jooshin M
(2013). The Epidemiologic Status of Scorpion
Stings in Qom Province, 2001-2011. Safezy Pro-
mot Inj Prev, 1(2): 95-101.

Nejati |, Saghafipour A, Rafinejad J et al (2018).
Scorpion composition and scorpionism in a
high-risk area, the southwest of Iran. Elctronic
Physician, 10(7): 7138-7145.

Lourengo WR (1998). A new species of Apistho-
buthus Finnegan, 1932 (Chelicerata, Scorpi-
ones, Buthidae) from Iran. Ent Mist Zool Mus
Hamtburg, 12: 237-244.

Navidpour S, Kovaiik F, Soleglad ME et al (2008).
Scotpions of Iran (Arachnida, Scorpiones).
Part I. Khuzestan Province. Euscorpius, 65: 1-
41.

Navidpour S, Lowe G (2010). Revised diagnosis
and redescription of Apistobuthus susanae
(Scorpiones, Buthidae). | Arachnol, 37(1): 45-
59.

Kovaiik F (2005). Taxonomic position of species
of the genus Buthacus Birula, 1908 described
by Ehrenberg and Lourenco and description
of a new species (Scorpiones: Buthidae).
Euscorpins, 28: 1-13.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akbarzadeh%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29982597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saghafipour%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29982597
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jesri%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29982597
https://www.ncbi.nlm.nih.gov/pubmed/29982597
https://www.ncbi.nlm.nih.gov/pubmed/29982597
http://journals.sbmu.ac.ir/spip/article/view/4977
http://journals.sbmu.ac.ir/spip/article/view/4977

30.

37.

38.

39.

41.

42.

43.

45.

46.

47.

Awvailable at:

Firoozfar et al.: Scorpions and Their Human Mortality Report in Iran ...

Lourengo WR, Vachon M (2001). A new species
of Compsobuthus Vachon, 1949 from Iran
(Scorpiones: Buthidae). In: Scorpions 2001. In
Memoriam Gary A. Polis., Fet V, Selden PA
ed. (British Arachnological Society: Burnham
Beeches, Bucks, UK), 179-182.

Kovatik I (2003). Eight new species of Comp-
sobuthus Vachon, 1949 from Africa and Asia
(Scorpiones: Buthidae). Serkez, §(3): 87-112.

Navidpour S, Fet V, Kovafik F et al (2008). Scot-
pions of Iran (Arachnida, Scorpiones). Part I11.
Ilam Province. Euscorpius, 69: 1-29.

Vignoli V, Kovaitk F, Crucctti P (2003). Scot-
piofauna of Kashan (Esfahan Province, Iran)
(Arachnida: Scorpiones). Euscorpius, 9: 1-7

Vignoli V, Crucitti P (2005). Notes on the scor-
pion diversity (Arachnida, Scorpiones) of the
Yazd province, central Iran. Acta Mus Moraviae
Sei Biol, 90: 1-11.

Navidpour S, Ezatkhah M, Kovaitk F et al (2011).
Scorpions of Iran (Arachnida: Scorpiones).
Part VII. Kerman Province. Euscorpins, 131: 1-
32.

Birula AA (1905). Beitrige zur Kenntriss der
Skorpionenfauna Persien (3. Beitrige). Buil Inmp
Acad Sci Saint - Pétershonrg sér, 23: 119-148.

Sissom WD, Fet V (1998). Redescription of
Compsobuthus matthiesseni (Birula, 1905)
(Scotpiones, Buthidae) from Southwestern
Asta. | Arachnol, 26(1): 1-8.

Navidpour S, Kovaitk F, Soleglad ME et al (2008).
Scorpions of Iran (Arachnida, Scorpiones).
Part IV. Kohgilouyeh and Boyer Ahmad
Province. Euscorpins, 74: 1-24.

Pirali-Kheirabadi K, Navidpour S, Fet V et al
(2009). Scorpions of Iran (Arachnida, Scorpi-
ones). Part V. Chahar Mahal and Bakhtiyari
Province. Euscorpins, 78: 1-23.

Kassiri H, Kasiri N, Dianat A (2015). Species
composition, sex ratio, geographical distribu-
tion, seasonal and monthly activity of scorpi-
ons and epidemiological features of scorpion-
ism in Zarrin-dasht County, Fars Province,
Southern Iran. Asian Pac | Trop Dis, 5(1): S99-
S103.

Akbari A, Tabatabai SM, Malekkhah A et al
(2001). A study of fauna of scorpions in Koh-
kilueyeh & BoirAhmad and ChaharMahal - E-
Bakhtiati  provinces.  Pajoubesh-va-Sazandeg,
14(3): 24-27.

http://ijph.tums.ac.ir

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Navidpour S, Nayebzadeh HH, Soleglad ME et al
(2010). Scorpions of Iran (Arachnida, Scorpi-
ones). Part VI. Lorestan Province. Euscorpins,
99:1-23

Dehghani R, Dinparastjadid N, Shahbazzadeh D
et al (2008). Study on scorpion sting in
Khuzestan. Feyz, 12:68-74.

Shahi M, Moosavy SH, Hanafi-Bojd AA et al
(20106). Spatial Distribution of Scorpion Sting
in a High-Risk Area of Southern Iran. | Med
Entomol, 53(5): 1198-1204.

Navidpour S, Masihipour B (2009). Study of mot-
phometrical values of Iranobuthus krali (Scor-
piones: Buthidae) from Fars province, south-
ern Iran. Arh Razi Inst, 64: 97-100.

Vignoli V (2005). Description of a new species of
Compsobuthus  Vachon, 1949 (Scorpiones:
Buthidae) from southern Iran. Zoo/ Middle East,
34(1): 79-86.

Pocock RI (1900). Arachnida. In: Fauna of British
India including Ceylon and Burma. Blandford WT
ed. (Taylor and Francis: London), p.279.

Pirali Kheirabadi K, Khalaji-Pirbalouty V, Jazayeri
A (2014). Geographical distribution of scorpi-
ons in Chaharmahal va Bakhteyari Province.
Veterinary Journal, 103: 44-51.

Kovaiik F (2007). A revision of the genus Hotten-
totta Birula, 1908, with descriptions of four
new species (Scorpiones, Buthidae). Euscorpins,
58: 1-107.

Vachon M (1966). Liste des scorpions connus en
Egypte, Arabie, Israél, Liban, Syrie, Jordanie,
Turquie, Irak, Iran. Toxicon, 4: 209-218.

Farzanpay R (1987). Knowing scorpions. Central
UniversityPublications: Tehran, No. 312, Biol-
ogy 4, in Persian, withLatin index), p.231.

Tahetian MR (2004). Taherian M R. Identification
and determination of Lorestan scotpions funa.
Yafte, 5 (1) :43-46

Nazari M, Rastgar H (2016). Study on Distribu-
tion of Scorpions to Provide Prevention and
Interventions in Combating Scorpionism in
Poldokhtar County, Lorestan Province, Iran. |
Clin Diagn Res, 10 (12):1.C0O5-LCO9.

Mohammadi Bavani M, Rafinejad ], Hanafi-Bojd
AA et al (2017). Spatial Distribution of Medi-
cally Important Scorpions in North West of
Iran. | Arthropod-Borne Dis, 11(3): 371-382.

Moradi GHarakhoo M, Asadvand Heydarabad S,
Aydin Yagmur E (2018). The scorpion fauna

2151


http://ijph.tums.ac.ir/
javascript:;
javascript:;
javascript:;

62.

63.

64.

65.

60.

67.

68.

69.

70.

71.

72.

73.

74.

2152

Iran J Public Health, Vol. 48, No.12, Dec 2019, pp.2140-2153

of West Azerbaijan Province in Iran (Arach-
nida: Scorpiones). Bibarean Biologist, 12 (2): 84-
87.

Gowhari I, Pashaei Rad SH, Navidpour S et al
(2012). Study on Fauna Scorpion of Ilam
Province, Western of Iran. Experinental Anipal
Biol, 1(2):43-47.

Navidpour S (2008). Description study of Comp-
sobuthus (Vachon, 1949) species in South and
Southwestern Iran (Scorpiones: Buthidae).
Areh Razi Inst, 63: 29-37

Fet V (1987). On Kraepelinia palpator (Birula,
1903) (Scotpiones, Buthidae) found at East
Iran. Proc Acad Sci Turkmen, sér Biol, 1: 1-91.

Habibi T (1971). Liste de scotpions de 1'Tran. Bull
Fac Sci Teheran Univ 2: 42-47 (In French and
Farsi).

Ghotbani E, Mohammadi Bavani M, Jafarzadeh
S et al (2018). Spatial Distribution of Scorpion-
ism in Ardabil Province, North West of Iran.
Int | Pediatr, 6(9): 8241-8251.

Karimi O, Tabatabaei SM, Akbari A (2001). A
survey on snakes and scorpions fauna in Yazd
Province. Pajoubesh-va-Sazandegil 3 (4): 113—
115.

Dehghani Tafti MH, Tirgari S (1998). Identifica-
tion of Yazd scorpions and biological study of
prevailing species. | Shahid Sadonghi Univ Med
Sa, 6(4): 72-717.

Akbari A, Taabatabaei M, Modir Roosta H et al
(1997). Study on geographical distribution of
scorpions in south patts of Iran. Pazbobesh va
sazandegs, 34:115-112.

Fekti S, Badzohre A, Safari R et al (2012). Species
identification and geographic distribution of
scorpions in Jask town county, Hormozgan
province. Hommozgan Med ], 16(2):135-142.

Vatani H, Khoobdel M (2009). Scorpion fauna in
Taybad region and scorpion sting status in mil-
itary environment. | Military Med, 11(1):7-11.

Gholizadeh S, Lalehzari E, Mohammadi Bavani
M et al (20106). Bioecology and scorpion en-
venomation in Ramshir district, Khuzestan
Province, southwestern Iran. App/ Entonol
Zool, 51(1): 37-42.

Mitrshamsi O, Sati A, Elahi E et al (2011). Meso-
buthus eupeus (Scorpiones: Buthidae) from
Iran: A polytypic species complex. Zootaxa,
2929(2929): 1-21.

Fet V, Lowe G (2000). Family Buthidae C.L.
Koch, 1837.In: Catalog of the Scorpions of the

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

World (1758—1998), Fet V, Sissom W D, Lowe
G, Braunwalder M E ed. New York Entomo-
logical Society: New York), 54-280.

Azghadi S, Mirshamsi O, Navidpour S et al
(2014). Scorpions of the genus Odontobuthus
Vachon, 1950 (Scotpiones: Buthidae) from
Iran: Phylogenetic relationships inferred from
mitochondrial DNA sequence data. Zoo/ Mid-
dle East, 60(2): 169-179.

Mirshamsi O, Azghadi S, Navidpour S et al
(2013). Odontobuthus titgati sp. nov. (Scotpi-
ones, Buthidae) from the eastern region of the
Iranian Plateau. Zootaxa, 3731(1):153-170.

Navidpour S (2015). An annotated checklist of
scorpions in south and southwestern parts of
Tran. Inter | Fanna and Biol Stud, 2(3): 9-15.

Dehghani R, Kamiabi F, Mohammadzadeh N
(2017). Burrowing Habits of two Arthropods;
Odenthobutus doriae and Hemilepistus shirazi
in desett soils of Isfahan, Iran. | Enfomol Res,
41(2):113.

Dehghani R, Kamiabi F (2017). Frequency of
Odonthubutus dotiae Thorell 1876nests in de-
sert soils, Esfahan, Iran. | Entomol Res, 41(1):
13-18.

Dehghani R, Kassiri H (2017). Geographical Dis-
tribution of Scorpion Odontobuthus doriae in
Esfahan Province, Central Iran. | Arhropod-
Borne Dis, 11(3): 433-440.

Jatari N, Moradi M, Moradi Ghrakhloo P et al
(2015). Scorpion Fauna of Alborz Province,
Iran (Arachnida: Scorpiones). | Applied Biologr-
¢al Sei, 9(2): 83-85.

Nazari M, Bahrami D, Davari B et al (2015). Epi-
demiological Survey of Scorpion Sting Cases
and Identification of Scorpion Fauna in Ham-
adan City, Iran (2013).  _Avicenna ] Clin Med,
22(3): 255-262.

Kovatik F, Fet V (2006). Taxonomic position of
the genus Simonoides Vachon et Farzanpay,
1987, and description of a new species of Or-
thochirus Karsch from Iran (Scorpiones:
Buthidae). Exscorpins, 38: 1-10.

Kovaiik F (2004). Revision and taxonomic posi-
tion of genera Afghanorthochirus Lourengo
and Vachon, Baloorthochirus Kovatik, Buthe-
olus Simon, Nanobuthus Pocock, Orthochi-
roides Kovafik, Pakistanorthochitus Lou-
renco, and Asian Orthochirus Karsch, with de-
scriptions of twelve new species (Scorpiones,
Buthidae). Euscorpins, 16: 1-33.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/
http://ijph.tums.ac.ir/
http://eab.journals.pnu.ac.ir/?_action=article&au=1892&_au=I.++Gowhari
http://eab.journals.pnu.ac.ir/?_action=article&au=30704&_au=Sh.++Pashaei+Rad
http://eab.journals.pnu.ac.ir/?_action=article&au=34869&_au=Sh.++Navidpour
https://www.tandfonline.com/toc/tzme20/current
https://www.tandfonline.com/toc/tzme20/current
https://www.researchgate.net/journal/0378-9519_Journal_of_Entomological_Research

85.

80.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Firoozfar et al.: Scorpions and Their Human Mortality Report in Iran ...

Lourengo WR, Vachon M (1995). Un nouveau
genre et deux nouvelles especes de scorpions
Buthidae d'Iran. Bull Mus Nat! Hist Nat Paris,
17: 297-305.

Teruel R, Kovatik F, Navidpour S et al (2014).
The first record of the genus Anomalobuthus
Kraepelin, 1900 fromlran, with description of
a new species (Scorpiones: Buthidae). Euscor-
pins, 2014: 1-10.

Fet V, Capes EM, Sissom WD (2001). A new ge-
nus and species of psammophilic scorpion
from eastern Iran (Scorpiones: Buthidae). In:
Scorpions 2001: In Memoriam Gary A. Polis.
Fet V, Selden PA ed. (British Arachnological
Society: Burnham Beeches, Bucks, UK) ,183-
189.

Monod L, Lourenco WR (2005). Hemiscorpiidae
(Scorpiones) from Iran, with descriptions of
two new species and notes on biogeography
and phylogenetic relationships. Rev Suisse Zoo),
112: 869-941.

Akbari A (2007). Study of scorpion fauna of Iran.
Project report publication of Razi Vaccine and
Serum Research Institute. 96.

Karatag A, Moradi Garkheloo M, Ugak M (2012).
Contribution to the distribution of the scorpi-
ons of Iran: (Arachnida: Scorpiones). Zoolggy in
the Middle East, 55(1):111-120.

Kovatik F, Navidpour S, Soleglad ME (2017).
Hemiscorpins shabii sp. n. from Iran (Scorpiones:
Hemiscorpiidae). Euscorpius, 249: 1-9.

Bawaskar HS, Bawaskar PH (2012). Scorpion
sting: update. | Assoc Physicians India, 60:46-55.

Mohseni A, Vazitianzadeh V, Hossienzadeh M et
al (2013). The Roles of Some Scorpions,
Hemiscorpins leptnrus and _Andyoctonus crassicanda,
in a Scorpionism Focus in Ramhormorz,
Southwestern Iran. [ Insect Sei, 13: 89.

Jalali A, Rahim F (2014). Epidemiological Review
of Scorpion Envenomation in Iran. Iran |
Pharm Res, 13(3): 743-756.

Shahi M, Rafinejad J, Az-Khosravi L et al (2015).
First report of death due to Hemiscorpius
acanthocercus envenomation in Iran: Case re-
pott. Electron Physician, 7(5): 1234-1238.

Radmanesh M (1998). Cutaneous manifestations
of the Hemiscorpius lepturus sting: a clinical
study. Int | Dermatol, 37(7):500-507.

Available at:  http://ijph.tums.ac.ir

97. Dehghani R, Kamiabi F, Mohammadi M (2018).
Scorpionism by Hemiscorpius spp. in Iran: a
review. | Venom Anim Toxcins Ind Trop Dis, 24:8.

98. Francke OF (1980). Revision of The genus Nebo
Simon (Scorpiones.Diplocentridae). [ Arachnol,
8:35-52.

99. Sanaei-Zadeh H, Marashi SM, Dehghani R
(2017). Epidemiological and clinical character-
istics of scorpionism in Shiraz (2012-2016); de-
velopment of a clinical severity grading for Ira-
nian scorpion envenomation. Med | Islam Repub
Tran, 17;31:27.

100.Jalali A, Pipelzadeh MH, Taraz M et al (2011). Se-
rum TNF-« levels reflect the clinical severity of
envenomation following a Hemiscorpius lep-
turus sting. Ewur Cytokine Netw, 22:5-10.

101.Dehghani R, Khamehchian T, Vazirianzadeh B et
al (2012). Toxic Effects of Scorpion,
Hemiscorpius  Lepturus  (Hemiscorpiidae)
Venom on Mice. | Animal & Plant Sci, 22(3):
593-596.

102.Nazari M, Najafi A (2016). An Epidemiological
Study on Scorpion Envenomation in Kazerun,
Iran, 2009 2014. | Mazandaran Univ Med Sci,
26(140):206-211.

103. Khosravani M, Mohebbi Nodez SM, Rafatpanah
A et al (2018). The first study of snake and
Scorpion envenomation in Qeshm Island,
South of Iran. | Entomol Zool Stud, 6(2): 982-
987.

104.Prendini L, Wheeler WC (2005). Scorpion higher
phylogeny and classification, taxonomic anar-
chy, and standards for peer review in online
publishing. Cladistics, 21(5): 446-494.

105.Dehghani R (2017). Solpugidophobia in Iran: Real
ot Nusion. | Bio/ Today's World, 6:46-48.

106.Mostafaii G, Dehghani R, Najafi M et al (2017).
Frequency of urban pests and pesticides con-
sumption in the residential houses of the east
of Tehran City-Iran. | Entomol Res, 41(2): 125.

107.Dehghani R, Limoee M, Zarghi I (2012). The re-
view of pesticide hazards with emphasis on in-
secticide resistance in arthropods of health risk
importance. | Kurdistan Univ Med Sc, 17(1):82-
98.

2153


http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohseni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24219757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vazirianzadeh%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24219757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hossienzadeh%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24219757
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jalali%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25276176
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rahim%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25276176
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4177636/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4177636/
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Shahi%20M%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Rafinejad%20J%22
http://europepmc.org/search/?scope=fulltext&page=1&query=AUTH:%22Az-Khosravi%20L%22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4636075/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jalali%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21411417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pipelzadeh%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=21411417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Taraz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21411417
https://www.ncbi.nlm.nih.gov/pubmed/21411417

