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ABSTRACT

Bee stings are one of the most common insect bites. In some insects, including bees, the sting, along
with the venom gland, is separates from the bees' body after the bite and remains at the site of the
bite. Bee stings are associated with symptoms such as redness of the skin, itching, allergic reactions
causing infection, headache, dizziness, nausea, chest pain, suffocation, breathing difficulty, and
paralysis of the bite area. This review study was conducted to identify Iranian medicinal plants for the
treatment of bee stings. It was used to review articles in Iranian ethnobotanical sources and articles.
Keywords such as bee sting, bee sting, medicinal plants, ethnobotany, identification of medicinal
plants and Iran were used. Databases such as ISI Web of Science, PubMed, Scopus, ISC, ISID, Magiran
and Google Scholar were used to review articles and resources. Medicinal plants such as Aloe vera,
Calendula officinalis, Ruta graveolens L., Allium sativum, Heliotropium ramosissimum, Allium cepa L.,
Taraxacum officinale L., Rosa canina L., Petroselinum crispum, Verbascum songaricum Schrenk.,
Vitex pseudonegundo, Ment eriophora DC., Peganum harmala L, Citrullus colocynthis, Ocimum
basilicum, Curcuma longa were among the most important medicinal plants used in Iranian
ethnobotanical sources to treat bee stings. The most common plant families used for bee stings
include Asteraceae and Lamiaceae. Also, the most plant organs used in bee stings included leaves
(37%), shoots (20%) and flowers (14%). This study lists a number of plants that have been introduced
in different parts of Iran as a treatment and antidote against bee stings and bee stings. This study
introduces a number of herbs that are used in different parts of Iran as a treatment against bee stings.
We believe that the plants can be used as herbal remedies and antidotes against bee stings. Lack of
natural, useful and effective drugs for the treatment of bites leads to the expansion of research on
effective and natural drugs for patients with bites.
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Arn sokmalar en yaygin bécek isiriklarindan biridir. Arilar da dahil olmak lizere bazi boceklerde, zehir
beziyle birlikte sokma, iIsirmadan sonra arilarin viicudundan ayrilir ve isirik yerinde kalir. At sokmalari
ciltte kizariklik, kasinti, enfeksiyona neden olan alerjik reaksiyonlar, bas agnsi, bas déonmesi, mide
bulantisi, gégiis agrisi, bogulma, nefes almada zorluk ve isirik bolgesinde felg gibi semptomlarla
iligkilidir. Bu inceleme galismasi, ari sokmalarinin tedavisi igin iran sifah bitkilerini belirlemek amaciyla
yapilmistir. iran etnobotanik kaynaklarinda ve makalelerinde yer alan makaleleri gézden gegirmek igin
kullanildi. An sokmasi, ari sokmasi, sifali bitkiler, etnobotanik, sifali bitkilerin tanimlanmasi ve iran gibi
anahtar kelimeler kullanilmigtir. Makaleleri ve kaynaklan gézden gegirmek igin ISI Web of Science,
PubMed, Scopus, ISC, ISID, Magiran ve Google Scholar gibi veritabanlar kullanildi. Aloe vera,
Calendula officinalis, Ruta graveolens L., Allium sativum, Heliotropium ramosissimum, Allium cepa L.,
Taraxacum officinale L., Rosa canina L., Petroselinum crispum, Verbascum songaricum Schrenk.,
Vitex pseudonegundoora, Ment a., Peganum harmala L, Citrullus colocynthis, Ocimum basilicum,
Curcuma longa, iran etnobotanik kaynaklarinda ari sokmalarini tedavi etmek igin kullanilan en 6nemli
sifali bitkiler arasindadir. Ari sokmalarinda kullanilan en yaygin bitki aileleri arasinda Asteraceae ve
Lamiaceae bulunur. Ayrica ari sokmalarinda en ¢ok kullanilan bitki organlar yapraklar (%37), siirgiinler
(%20) ve gigeklerdir (%14). Bu galisma, iran'in farkli bélgelerinde ari sokmalarina ve ari sokmalarina
kargi bir tedavi ve panzehir olarak tanitilan bir dizi bitkiyi listeliyor. Bu galigma, iran'in farkl
bdlgelerinde arn sokmalarina karsi bir tedavi olarak kullanilan bir dizi bitkiyi tanitmaktadir. Bitkilerin
bitkisel ila¢ ve ari sokmalarina kargi panzehir olarak kullanilabilecegine inaniyoruz. Isiriklarin tedavisi
icin dogal, yararh ve etkili ilaglannn bulunmamasi, isiriklarn olan hastalar icin etkili ve dogal ilaglar
lizerine aragtirmalarin geniglemesine yol agmaktadir.

Anahtar Kelimeler: An sokmasi, Sifali bitkiler, Halk ilaglar, Geleneksel tip, Bal arisi

GENISLETILMIS TURKGE OZET

Giris: Ari sokmalari en yaygin bocek isiriklarindan

daha az yan etkiye sahip dogal bir ila¢c kaynagi
kullanmak ¢ok énemli olabilir.

biridir. Arilar da dahil olmak lzere bazi boceklerde,
zehir beziyle birlikte sokma, isirmadan sonra arilarin
vicudundan ayrilir ve isirik yerinde kalir. Ar
sokmalari ciltte kizariklik, kasinti, enfeksiyona
neden olan alerjik reaksiyonlar, bas agrisi, bas
dénmesi, mide bulantisi, gégus agrisi, bogulma,
nefes almada zorluk ve isirik bdlgesinde fel¢ gibi
semptomlarla iligkilidir. Ari sokmalari ¢ok aci verici
ve can sikicidir. Ancak acinin yani sira Kkisinin
sagligini da tehlikeye atabilir. Sokmanin yeri ¢ok
onemlidir. Ornegin ari sokmalari gdzlerde g¢ok
tehlikelidir. Ari sokmalarina verilen tepkiler ayrica
zehir miktarina ve bagisiklik tepkisine bagldir. Giren
zehirin miktari ¢oklu isiriklardan kaynaklaniyorsa,
vicuda c¢ok fazla zehir girmigse ve ari i1siran kisi,
solunum problemleri veya isirik bélgesinde siddetli
ve hizli siglikle karsilasacak ve bu komplikasyonu
tedavi etmek icin derhal harekete gecmesi
gerekecek ve digerleri, 1995; King ve digerleri,
1993). Ari sokmalarinin yiksek insidansi nedeniyle
ve arl sokmalarini tedavi etmek icin 6zel bir ilag
bulunmadigindan veya kullanilan ilaglarin birgok yan
etkisi oldugundan, ari sokmalarinda kullanilabilecek
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Metodoloji: Bu inceleme, iran'in kaynaklarinda ve
makalelerindeki makaleleri gézden gecirmek igin
yazilmistir. Bu ¢calismada ari sokmasi, ari sokmasi,
sifali  bitkiler, etno-botanik, sifali  bitkilerin
tanimlanmasi ve Iran gibi anahtar kelimeler
kullaniimigtir. Makaleleri ve kaynaklari gbzden
gecirmek icin IS Web of Science, PubMed, Scopus,
ISC, ISID, Magiran ve Google Scholar gibi
veritabanlari  kullanildi. Makale girme kriteri,
bahsedilen anahtar kelimelerdi ve makaleleri
¢alismanin disinda tutma kriteri, her makalenin
metninde ari sokmasini Onleyici etkiye sahip
bitkilerin olmamasiydi.

Bulgular: Buna gore 47 makale arandi ve bulundu
ve Ug¢ makalenin tam metin versiyonu bulunamadi.
Kaldirilan iki yinelenen makale vardi. Son olarak, 44
makale literatlr taramasi icin gdézden gegirildi. 44
makaleden sadece 12'si ari sokmalarinin tedavisi
icin etnobotanik bilgi iceriyordu. Aloe vera,
Calendula officinalis, Ruta graveolens L., Allium
sativum, Heliotropium ramosissimum, Allium cepa
L., Taraxacum officinale L., Rosa canina L.,
Petroselinum crispum, Verbascum songaricum
Schrenk gibi sifall bitkiler, Vitex pseudonegundoora



DC, Ment., Peganum harmala L, Citrullus
colocynthis, Ocimum basilicum, Curcuma longa, iran
etnobotanik kaynaklarinda ari sokmalarini tedavi
etmek icin kullanilan en Onemli sifali bitkiler
arasindadir. Ari sokmalarinda kullanilan en yaygin
bitki aileleri arasinda Asteraceae ve Lamiaceae
bulunur. Ayrica ari sokmalarinda en ¢ok kullanilan
bitki organlari yapraklar (%37), siirglinler (%20) ve
giceklerdir (%14). An zehri vicuda zarar verir. Bu
yaralanma genellikle 1sirngin yakinindaki alanla
sinirlidir ve bazi durumlarda hayati tehdit edebilecek
sistemik ve tehlikeli komplikasyonlara neden olur.
Alerjik reaksiyonlar bunlari igerir. En tehlikeli ve
Olimcul alerjik reaksiyonlarin yani sira olimlerin
c¢ogdu, Isirmadan sonraki ilk saat icinde meydana
gelir.Bunu gidermek ve tedavi etmek igin dnce ari
sokmasi ¢ikariimali ve iltihabi gidermek igin bir buz
torbasi kullaniimahdir. Ayrica kasinti ve alerjileri
Onlemek i¢in antihistaminikler alin. Agriyi hafifletmek
icin agr kesiciler tavsiye edilir. Bununla birlikte,
kimyasal tedavilerin yan etkileri vardir, bu nedenle
uygun bir ¢6zim olarak dogal ilaglar kullanilabilir.

Sonug: Bu calisma, iran'in farkli bélgelerinde ari
sokmalarina ve ari sokmalarina karsi bir tedavi ve
panzehir olarak tanitilan bazi bitkileri listeliyor. Bu
calisma, iran'in farkli bélgelerinde ari sokmalarina
karsi bir tedavi olarak kullanilan bir dizi bitkiyi
tanitmaktadir.  Bitkilerin  bitkisel ilag ve an
sokmalarina karsi panzehir olarak
kullanilabilecegine inaniyoruz. Isiriklarin tedavisi i¢in
dogal, vyararli ve etkili ilaglarin bulunmamasi,
isiriklari olan hastalar igin etkili ve dogal ilaglar
Uzerine aragtirmalarin genislemesine yol
acmaktadir.

INTRODUCTION

Although many insects cause problems with human
bites, the insects that are most likely to cause
medical problems include bees, common bees, and
ants (Oliveira et al., 2007). Among all the insect
bites, bee stings should be avoided. Bee stings by
themselves may not be a problem, but multiple
stings, such as when a beehive falls on a person,
can be fatal (Oliveira et al., 2007). Many people are
also allergic to bee venom. When bees or wild bees
bite, they inject their venom under the surface of the
skin. In this case, severe pain, local swelling and
redness occur. The pain caused by a bee sting may
last for hours or even a day or two (Schumacher et
al., 1995; King et al., 1993). Complications of bee
stings are red, swollen, itchy, and sometimes painful

(Whitfield et al., 2006; Harpur et al., 2012; Oxley et
al., 2020). Bee stings can sometimes cause allergic
reactions in some people. Bee stings can also be
infected by scratching. Headache, dizziness,
nausea, chest pain, suffocation, and difficulty
breathing are other symptoms of a bee sting. Also, if
the bite is in the ear area, it can cause the toxin to
enter the facial nerve, which is located just below the
surface of the skin, and cause paralysis of that area
of the face (Whitfield et al., 2006; Harpur et al., 2012;
Oxley et al., 2020; Bloch et al, 2010). In the
treatment of bee stings, it is necessary to pay
attention to the fact that there is no specific antidote
for bee venom and the treatment depends on the
severity of the patient's symptoms. In many cases,
they are able to control these allergic reactions
(Hoover et al., 2018). Chemical treatments for bee
stings include the use of antibiotics, painkillers, and
antihistamines, including promethazine,
hydroxyzine, loratadine, cetirizine, fexofenadine, or
diphenhydramine to prevent allergies and pain
(Chen et al.,, 2016). Among these, one of the
treatments used in the treatment of bee stings is the
use of complementary medicine (Chen et al., 2016).
Indigenous knowledge and traditional medicine can
be considered as a part of the unique culture of each
land culture (Moayeri et al., 2016; Bahmani et al.,
2019; Asfaw and Fentahun, 2020). That knowledge
is the findings that have been obtained through
experience to adapt to the specific environmental
conditions of the ecosystem and have gradually
become part of the social and productive systems.
Numerous studies have shown that medicinal plants
contain antioxidants and effective substances that
have many beneficial effects on health and are used
for a variety of diseases (Moayeri et al., 2016;
Bahmani et al., 2019; Abbasi et al., 2016; Eftekhari,
2020; Zangeneh et al., 2019; Mahdavi et al., 2019;
Valadi et al., 2010; Baharvand-Ahmadi et al., 2015).

Bee stings are very painful and annoying. But apart
from the pain, it can also endanger a person's health.
The location of the sting is very important. For
example, bee stings are very dangerous in the eyes.
Reactions to bee stings also depend on the amount
of venom and the immune response. If the amount
of venom entering is due to multiple bites, a lot of
venom has entered the body and the bee bite person
will face respiratory problems or severe and rapid
swelling at the site of the bite and needs immediate
action to treat this complication (Schumacher et al.,
1995; King et al., 1993). Due to the high incidence of
bee stings and since there is no specialized drug to

Uludag Aricilik Dergisi — Uludag Bee Journal 2021, 21 (1): 91-103 93



treat bee stings or the drugs used have many side
effects, so using a natural source of medicine with
fewer side effects that can be used in bee stings can
be very important.

METHOD FOR REVIEW

The present review is written to review articles in the
sources and articles of the racial people of Iran. In
this study, keywords such as bee sting, bee sting,
medicinal plants, ethnobotany, identification of
medicinal plants and Iran were used. Databases
such as ISI Web of Science, PubMed, Scopus, ISC,

Figure 1. The criteria and the number of entry and exit articles

ISID, Magiran and Google Scholar were used to
review articles and resources. The criterion for
entering articles was the mentioned keywords and
the criterion for excluding articles from the study was
the absence of plants with anti-bee sting effect in the
text of each articles. Accordingly, 47 articles were
searched and found. Three articles also lacked full
text. There were two duplicate articles that were
removed. Finally, 44 articles were reviewed for
literature review. Out of 44 articles, only 12 articles
contained ethnobotanical information for the
treatment of bee stings. The flow chart of the search
strategy and the inclusion and exit criteria of the
articles are specified in Figure. 1.
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RESULTS

In different regions of Iran, such as northern Iran
(northeast Persian Gulf), southern of Iran
(Khuzestan, Behbahan, Fasa, Kazerun, Abadeh),
eastern Iran (Sistan, Mashhad, Khash), western Iran
(Dehloran and Abdanan) and central Iran (regions
Central Iran, Jandagh) A group of plants used to
treat bee stings. A review of Iranian ethnobotanical
sources showed that medicinal plants such as Aloe
vera, Calendula officinalis, Ruta graveolens L.,
Allium sativum, Heliotropium ramosissimum, Allium

cepa L., Taraxacum officinale L., Rosa canina L.,
Petroselinum crispum, Verbascum songaricum
Schrenk, Vitex pseudonegundo, Mentha piperit,
Achillea eriophora DC., Peganum harmala L,
Citrullus colocynthis, Ocimum basilicum, Curcuma
longa and also some other plants are among the
most important medicinal plants used in Iranian
ethnobotanical sources to treat bee stings. The list
of plants, families, organs used, and the respective
city is given in Table 1 and bioactive compounds,
chemical/Molecular formula and figure of medicinal
plants affecting bite on Table 2.

Table 1. Medicinal plants affecting bite and additional information about the organ used, Persian name, region used

Scientific Ffamily Persian name Organ Region used Bioactive Chemical
names used compounds formula
Aloe vera Asphodelaceae Alovera Leaves Behaman (Razmjoue | Aloesin Ci19H2209
et al., 2017)
Calendula Asteraceae Pot | Pot marigold flowers Behaman (Razmjoue | a-cadinol Ci15H260
officinalis marigold et al, 2017)
Ruta graveolens | Rutaceae Common rue Aerial Behaman (Razmjoue | Rutin C27H30016
L. organs et al., 2017
Allium sativum Amaryllidaceae Garlic Onion Jandagh (Ghasemi | Alliin CeH11NO3S
Dehkordi et al., 2012)
Heliotropium Boraginaceae Aftabparaste Leaves Jandagh (Ghasemi | B-amyrin CsoHs00
ramosissimum porshkhe Dehkordi et al., 2012)
Allium cepa L. Amaryllidaceae Piaz Onion Khuzestan Phenol CeHsOH
(Khodayari et al.,
2012)
Taraxacum Asteraceae Dandelion flowers Khuzestan Phenol CeHsOH
officinale L. (Khodayari et al,
2012)
Rosa canina L. Rosaceae Dog rose Fruits Khuzestan Oleanolic acid C30H4803
(Khodayari et al.,
2012)
Petroselinum Apiaceae Parsley Leaves Khuzestan Coumarin CoHesO2
crispum (Khodayari et al.,
2012)
Verbascum Scrophulariaceae | Benje mari Aerial Khuzestan Butanoic acid CH3CH2CH2CO2H
songaricum organs (Khodayari et al.,
Schrenk. 2012)
Vitex Verbenaceae Bangrou Leaves Khuzestan 1,8-Cineole C10H180
pseudonegundo and (Khodayari et al,
flowers 2012)
Mentha piperita Lamiaceae Mentha Leaves Northeast Persian | Menthol C1oH200
longifolia  var. Gulf (Rajaei et al.,
asiatica 2012)
Achillea Asteraceae Yarrow Leaves Northeast Persian | Camphor C10H160
eriophora DC. and Gulf (Rajaei et al.,
flowers 2012)
Heliotropium Boraginaceae Aftabparast Leaves Fasa (Ramezanian et | Phytol C20H400
europaeu al., 2016)
Peganum Zygophyllaceae Peganum Fruits and | Dehloran and | Harmaline Ci13H14N20
harmala L. harmala Leaves Abdanan  (Ghasemi
Pirbalouti et al., 2013)
Citrullus Curcubitaceae Squash Fruits Sistan and | Anthrano C14H100
colocynthis Baluchestan
(Dolatkhahi et al.,
2012)
Heliotropium Boraginaceae Aftabparast Aerial Kazeroun Kaempferol C15H1006
europaeum L. organs (Iranmanesh et al,
2010)
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Calotropis Apocynaceae Calotropis Leaves Khash (Mirshekar et | Quercetin C15H1006
procera procera and al., 2019)
branches
Hyssopus Lamiaceae Hyssop Leaves Central Regions of | Isopinocamphone | C1oH160
officinalis Iran (Mirshekar et al.,
2019)
Ocimum Lamiaceae Basil Leaves Khuzestan Methyl eugenol C11H1402
basilicum (Khodayari et al,
2015)
Dracocephalum Lamiaceae Dracocephalum Aerial Khuzestan Eucalyptol C10H180
spp. organs (Khodayari et al.,
2015)
Curcuma longa Zingiberaceae Turmeric Aerial Northeast Persian | Curcumin C21H2006
organs Gulf (Rajaei et al,
2012)
Artemisia aucheri | Asteraceae Mugworts Seeds and | Fasa (Ramezanian et | Camphene CioH1e
flowering al., 2016)
branches
Thymus vulgaris Lamiaceae Thymes Aerial Dehloran and | Thymol C10H140
organs Abdanan  (Ghasemi
Pirbalouti et al., 2013)
Doronicum Asteraceae Darvaj Root Sistan and | Germacrene D CisH24
pardalianches L. Baluchestan
(Dolatkhahi et al.,
2012)

Table 2. Bioactive compounds, chemical/Molecular formula and figure of medicinal plants affecting bite

Bioactive compounds Chemical formula Figure of molecular formula

Aloesin C19H2209 o

a-cadinol C15H260

-
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Rutin Ca27H3001
Alliin CsH11NO3S
B-amyrin C3oHs00 =
Phenol CeHsOH
OH
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Oleanolic acid C3oH4803
HO '
i
Coumarin CgHeO2 @(1
0 0
Butanoic acid CH3CH2CH2CO2H \A[(OH
(0]
1,8-Cineole C10H180
(0]
Menthol C1o0H200
HO. i
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Camphor C10H160
Phytol C20H400
Harmaline Ci13H14N20
Anthranol C14H100 OH

As shown in figure 1, the most common plant
families used for bee stings are Asteraceae and
Lamiaceae. Also, most of the plant organs used

bee stings included leaves (37%), shoots (20%)

and flowers with 14%. Other additional information

in in this regard is shown in figure 1.

Uludag Aricilik Dergisi — Uludag Bee Journal 2021, 21 (1): 91-103

99



DERLEME / REVIEW

= Leaf = Flower = Aerial parts

Bulb = Fruit = Root = Seed m Plantbranch = Flowering branch

Figure 1. Percentage of use of plant organs for bee stings in this study

DISCUSSION

Bee venom causes damage to the body. This injury
is usually limited to the area near the bite and in
some cases causes systemic and dangerous
complications that can even be life threatening.
Allergic reactions include these. Most dangerous
and deadly allergic reactions, as well as most
deaths, occur within the first hour after the bite
(Hoover and Ovinge, 2018; Chen et al., 2016). In
cases of bee stings, symptoms such as swelling of
the lips, tingling in the hands, hypotension and
dizziness, severe shortness of breath and
anesthesia should occur, the person should go to the
emergency room and be treated. In this case, the so-
called medical person suffers from anaphylactic

100

shock. If a person suffers from this shock, the next
time the bee stings, they should inject 0.1 cc
ampoule of epinephrine, which is a subcutaneous
ampule, before going to the emergency room. In the
absence of the above symptoms, the sting is
accompanied by severe swelling and pain. To
relieve and treat it, the bee sting must first be
removed and an ice pack must be used to relieve the
inflammation. Also take antihistamines to prevent
itching and allergies. Painkillers are recommended
to relieve pain. However, chemical treatments have
side effects, so natural remedies can be used as a
suitable solution (Shakib et al., 2020; Karimian,
2019).
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Traditional medicine and ethnobotanical knowledge
for most diseases have herbal prescriptions. In this
study, it was found that in Iran, medicinal plants such
as Aloe vera, Calendula officinalis, Ruta graveolens
L., Allium sativum, Heliotropium ramosissimum,
Allium cepa L., Taraxacum officinale L., Rosa canina
L., Petroselinum crispum, Verbascum songaricum
Schrenk, Vitex pseudonegundo, Mentha piperita,
Achillea eriophora DC., Peganum harmala L,
Citrullus colocynthis, Ocimum basilicum, Curcuma
longa and also some other plants are among the
most important medicinal plants used in Iranian
ethnobotanical sources to treat bee stings. In the
knowledge of traditional Indian medicine Medicinal
plants such as Acanthus licifolius Linn.,
Achyranthes aspera Linn., Aconitum balfourii (Bruhl)
Muk. Adiantum lunulatum Linn., Aegle marmelos
(Linn.) Correa, Aerva lanata (L.) Juss. Ex Schult,
Allium cepa Linn., Citrullus colocynthis (Linn)
Schrad., Allium sativum Linn, Butea monosperma
(Lamk.) Taub are used in cases of venomous bites
(snakes) (Khan er al., 2014; Singh et al., 2012;
Ayyanar et al., 2011; Alagesaboopathi et al., 2013).

Another study found that Mimosa pudica, Soymida
febrifuga, and Tephrosia purpurea were used in
cases of bites (Kunjam et al., 2013). In Iranian
medicine, medicinal plants such as Ruta graveolens
L., Allium cepa L., Vitex pseudonegundo, Artemisia
aucheri and Doronicum pardalianches L. are used to
treat scorpion bites and snake bites (Astaraki et al.,
2019). The results of studies showed that the native
medicinal plants of each region are diverse and
different in the discussion of bites, and the reason is
the medicinal cultures and experimental knowledge
of different regions, which are different. It can be said
that medicinal plants are used not in raw form in the
form of plants but as effective herbal medicines in
the treatment of diseases (Alizadeh et al., 2018;
Abbaszadeh et al., 2018; Sedighi et al., 2019; Nouiri
et al., 2019; Gholami-Ahangaran et al., 2020;
Salahvarzi et al., 2020; Baharvand-Ahmadi et al.,
2015).

This article lists a number of plants that have been
introduced in different parts of Iran as a treatment
and antidote against bee stings and bee stings .
Based on the knowledge of traditional and ethno-
herbal medicine of Iran, we believe that they can be
used as medicine and herbal antidotes against bites,
especially bee stings .Existence of interest and
knowledge in this science in different Iranian ethnic
groups has led to the use of valuable methods for
finding new medicinal plants and herbal remedies

against bee stings. Lack of natural, useful and
effective drugs for the treatment of bites leads to the
expansion of research on effective and natural drugs
for patients with bites.
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