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Abstract
BACKGROUND: Bee venom contains various biomolecules, such as enzymes, peptides, and amines. The immune system produces IgG antibodies against bee venom proteins. However, IgE antibodies may also be developed in allergic
individuals.
OBJECTIVES: In this study, immune responses, including IgG and IgE reactions to bee venom were assessed in various individuals, using the immunoblotting technique.
METHODS: Serum samples were collected from 20 people of three major groups, namely beekeepers, allergic individuals, and normal people. Venom samples of honey bees and wild bees were collected from the suburbs of Tehran, Iran.
Furthermore, commercial honey bee venom samples extracted from Apis mellifera and samples of wild bees extracted from
Polistes and Vespula were purchased from France. Immunoblotting was carried out using the sera of subjects and antihuman IgG and IgE coupled to horseradish peroxidase.
RESULTS: The results of sodium dodecyl sulfate-polyacrylamide gel electrophoresis showed similar protein bands in
Iranian and European honey bee venoms, including α-glucosidase (170 kDa), Api m (100 kDa), acid phosphatase (49
kDa), hyaluronidase (43 kDa), phospholipase A2 (17 kDa), and melittin (2 kDa). In wild bees, two bands were found
with the molecular weights of 35 and 25 kDa belonging to antigen 5 and phospholipase A1, respectively. These were not
observed in honey bee venoms. Immunoblot analysis revealed that all the mentioned proteins were immunogenic and allergenic in different individuals. Hyaluronidase, as well as phospholipases A1 and A2, were the major allergens in most
individuals, while IgE reaction to melittin was only reported in one person.
CONCLUSIONS: In conclusion, studies on antibodies against bee venoms can be useful in immunotherapy. Different
people indicated distinct allergenic patterns. Therefore, further similar assays are recommended before, during, and after
immunotherapy.
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Introduction

Bee venom is a collection of different compounds, such as enzymes, peptides, and
physiologic amines. Some of the physiologic
amines include hyaluronidase, phospholipase
A, phosphatase acid, α-glycosidase, protease
inhibitors, melittin, apamin, mast cell degranulating
peptides,
adolapin,
cardiopep,
procamine, tertiapin, secapine, histamine, dopamine, and noradrenaline (Ali, 2012;
Mammadova and Topchiyeva, 2017).
Epidemiological studies have shown that
57%–90% of people may be stung at least
once in their lives by various types of bees,
such as honey bees, vespids (mainly Vespula
spp.), and bumblebees (Mahmoud Abdu
2012). Bee venom injection under the skin
usually causes symptoms, including itching,
pain, redness, and swelling that diminish after
a few hours (Sahiner, 2016; Asai, 2016).
The immune system normally reacts to bee
venom proteins by producing IgG antibodies.
In allergic individuals, IgE antibodies may also be generated (Komi, 2017; Ollert and
Blank, 2015). Both immediate and delayed
hypersensitivity reactions are induced in predisposed individuals. Immediate reactions can
be categorized into local and systemic responses. Sometimes, local reactions are
triggered by IgE-dependent reactions (Zhang
et al., 2018). Systemic reactions cause severe
symptoms ranging from cutaneous to respiratory, cardiovascular, and gastrointestinal
manifestations.
Sensitization of the mast cells by specific
IgE can lead to degranulation accompanied by
the release of histamine and other pharmacologically active substances. Mild allergic
responses due to insect stings can be healed
using antihistamines. However, the principal
treatment in severe conditions is venom immunotherapy. This treatment restores the
normal immune system by inducing regulatory
T-cells, which decrease the production of inIran J Vet Med., Vol 14, No 4 (Fall 2020)
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flammatory cytokines and allergen-specific
IgE, in addition to blocking IgG4 antibodies
(Reber et al., 2017). It seems that the profiling
of bee venom immunogens and allergens by
allergic and non-allergic stung people sera can
help select appropriate proteins for immunotherapy. This study aimed to assess immune
responses, including IgG and IgE to bee venom in various individuals using the
immunoblot technique.

Materials and Methods
Sera Collection

Blood samples were collected from 20 individuals of three different groups, including
seven beekeepers, seven individuals allergic to
bee venom based on their history, and six
healthy people, who were not stung by bees as
control. Blood samples were centrifuged at
1500 g at room temperature for 5 min to isolate sera.

Bee Venom Preparation

Honey bees (Apis mellifera) and wild bees
(Vespula spp.) were collected from apiaries
around Tehran, Iran, and were stored at -20°C
until usage. The bee poison sacs were removed manually using a stereomicroscope and
were floated in phosphate buffer solution
(PBS, pH: 7.2). These were homogenized by
pipetting and sonicating. Following centrifugation at 12000 g for 10 min, supernatants
were collected and frozen at -20ºC. Commercially available venom of A. mellifera,
Polistes, and Vespula were purchased from
France (Danesh Pajoh Company, France).
Melittin (Cat No. 2272M-1MG) was purchased from Sigma-Aldrich, USA.
SDS-PAGE

To characterize the protein patterns of honeybee venom, electrophoresis was performed
using 12% sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDSPAGE) and 5%
stacking gels under nonreducing conditions.
All electrophoresis steps were completed utilizing a mini gel electrophoresis system
(BioRad, USA) based on the original proto413
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cols by Lamelli (1970). The quantity of the
protein samples was assessed based on the
Warburg assay. Next, 10 μL (20 μg) of proteins was diluted in SDS-PAGE sample buffer
and electrophoresed on gels for 90 min at 80
V. Gels were divided into two parts and one
part was stained by Coomassie Brilliant Blue
to visualize protein bands. The other part was
used for western blotting.
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hand, bands with molecular weights of 25 and
35 KDa were related to phospholipase A1 and
Antigen 5 found in wild bees venom from Iran
and France.

Immunoblotting

Immunoblotting was carried out according
to the original protocols by Wang et al. with
some modifications. Bee venom proteins were
separated in 12% SDS-PAGE gels and were
transferred to nitrocellulose membranes using
a wet system (Bio-Rad, USA) in transfer buffer. The membrane was blocked for 45 min
with PBS containing 2.5% of Tween 20 followed by washing steps with PBS containing
0.05% of Tween 20 (3×5 min). Membranes
were incubated in sera derived from various
subjects (1/20 in PBS containing 0.05%
Tween 20) for 1 h at room temperature. Afterwards, membranes were washed and
separately incubated with anti-human IgG and
IgE coupled to horseradish peroxidase (1/1000
in PBS) for 30 min at room temperature. After
washing, the color was generated using diaminobenzidine H2O2.

Results
SDS-PAGE

Protein bands with the molecular weights of
2.8–180 kDa were obtained by SDS-PAGE for
the venom proteins of honey bees and wild
bees (Polistes and Vespula) and commercial
melittin (Figure 1). All venoms showed common bands with the molecular weights of 38–
45, 49, and 170 KDa belonging to hyaluronidase, acid phosphatase, and α-glucosidase,
respectively. Bands with the molecular
weights of 17–20 kDa for phospholipase A2
and 55 KDa for icarapin were detected in the
venom specimens of honey bees. On the other
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Figure 1. Results of SDS-PAGE for bee venom; 1:
Polistes (France), 2: Vespula (France), 3: wild bee from
Iran, 4: Apis mellifera from Iran, 5: Apis mellifera from
France, 6: Apis mellifera from Iran (1/5 diluted), 7: commercial melittin, and 8: molecular ladder

Immunoblotting for Venom Specific IgG

Sera samples of 20 individuals from three
various groups, including beekeepers who
were stung several times, allergic people, and
individuals without a sting history as the control group were used for immunoblotting.
Results of the analysis of sera from beekeepers
and allergic individuals demonstrated immunogenic bands for bee venoms with a range of
2.8–170 KDa. Sera from beekeepers and allergic individuals reacted with two immunogenic
bands with the molecular weights of 17–20
and 49 kDa, respectively, belonging to Iranian
and European honey bee venoms. Sera reacted
with immunogenic bands with molecular
weights of 23, 35, and 170 kDa related to wild
bee venoms. Moreover, sera reacted with the
immunogenic bands of 38–45, and 100 KDa
for all venoms. No reactions were reported
with the sera from the control group (Figure
2).
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Figure 3. Results for the immunoblot analysis of IgE
antibodies against bee venoms using beekeeper sera; 1:
Vespula venom, 2: Polistes venom, 3: Apis mellifera
venom from Iran, and 4: molecular ladder

Figure 2. Results of the immunoblot analysis of IgG
antibodies against bee venoms using beekeeper sera; 1:
molecular ladder, 2: honey bee venom from Iran, 3:
honey bee venom from France, and 4: wild bee venom
(Polistes spp.)

bees. No reactions were reported to the serum
samples of the control group.
Results of immunoblotting assays are summarized in Tables 1 and 2. As indicated in
figures, no IgG or IgE reactions were detected
to bee venoms in people with no history of bee
stings. However, beekeepers and allergic individuals showed variable positive results for
venom specific IgG and IgE against hyaluronidase, phospholipases A1 and A2, acid
phosphatase, Apm5, α-glucosidase, Antigen 5,
and melittin. Among the bee venom components, hyaluronidase was the most
immunogenic and allergen, while melittin was
one with the lowest immunogenic capacity.

Immunoblotting of the Venom Specific IgE

Results of immunoblotting various bee venoms using the sera of beekeepers and allergic
individuals and anti-human IgE conjugates are
shown in Figure 3. In general, allergic bands
with a range of 2.7–49 kDa were observed in
bee venoms. Sera from beekeepers and allergic individuals reacted with allergens with the
molecular weights of 38–45 kDa belonging to
honey bees and wild bees. Furthermore, serum
specimens reacted with two other bands of
17–20 and 40–49 kDa related to European and
Iranian honey bees, respectively. It is noteworthy that two bands with molecular weights of
23 and 35 kDa were found exclusively in wild

Table 1. Immunoblotting results using anti-human IgG coupled with horseradish peroxidase

Beekeeper
1
Beekeeper
2
Beekeeper
3
Beekeeper
4
Beekeeper
5

glocosidase
α

Apim5

Phosphotase
acid

Hyaluronidase

Ag5

Phospholypase
A1

Phospholypase
A2

Melittin

+
+
+
+

+
+

+
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+
+

+
+

+

+

+

+
+
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Beekeeper
6
Beekeeper
7
Allergic
person 1
Allergic
person 2
Allergic
person 3
Allergic
person 4
Allergic
person 5
Allergic
person 6
Allergic
person 7
Contro 1

glocosidase
α

Apim5

Phosphotase
acid

Hyaluronidase

+

+

+

+

+

+

Ag5

Phospholypase
A1

Phospholypase
A2

+

+

+

+

+

Melittin

+

+

Phospholypase
A2

Melittin

+
+
+

+
+

Control 2
Control 3
Control 4
Control 5
Control 6
Table 2. Immunoblotting results using anti-human IgE coupled with horseradish peroxidase

Beekeeper
1
Beekeeper
2
Beekeeper
3
Beekeeper
4
Beekeeper
5
Beekeeper
6
Beekeeper
7
Allergic
person 1
Allergic
person 2
Allergic
person 3
Allergic
person 4
Allergic
person 5
Allergic
person 6
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glocosidase
α

Apim5

Phosphotase
acid

Hyaluronidase

Ag5

Phospholypase
A1

+
+
+

+
+

+

+

+

+
+

+

+

+

+

+
+

+

+

+

+
+

+

+
+

+

+

+
+
+

Iran J Vet Med., Vol 14, No 4 (Fall 2020)

Sedigheh Nabian et al.

Allergic
person 7
Control 1

glocosidase
α
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Apim5

Phosphotase
acid

Hyaluronidase

Ag5

Phospholypase
A1

Phospholypase
A2

Melittin

+

Control 2
Control 3
Control 4
Control 5
Control 6

Discussion

In the current study, human antibodies IgG
and IgE were comprehensively investigated
against bee venom antigens in three groups of
allergic individuals, beekeepers with bee sting
history, and controls without bee sting history.
Antibodies against honey bee sting usually
cause mild symptoms, such as itching, skin
redness, and swelling. However, it can induce
severe anaphylaxis in allergic individuals.
Barnard (1976) reported 400 deaths due to allergies caused by Hymenoptera bites, with the
majority of honey bee stings occurring during
ten years (Hoffman et al., 1997).
Venom-specific immunotherapy decreased
the risk of subsequent sting anaphylaxis (Gihyun and Hyunsu, 2016; Schiener et al.,
2017). Detection of relevant allergens helped
to prepare immunotherapeutic products for the
clinical treatment of allergic people (Blank et
al. 2017; Matysiak et al., 2016). Jeep et al.
(1996) carried out immunoblot assays using
the sera of allergic people before and after
immunotherapy. They concluded that immunoblot results could reflect immune
responses to epitopes, which induced IgG and
IgE in individuals.
Several studies have shown that bee venom
proteins entail a complex mixture of epitopes,
some of which being allergens in sensitive individuals. In the present investigation, SDSPAGE results revealed similar protein bands in
Iranian and European honey bee venoms, including α-glucosidase (170 kDa), Api m (100
Iran J Vet Med., Vol 14, No 4 (Fall 2020)

kDa), acid phosphatase (49 kDa), hyaluronidase (43 kDa), phospholipase A2 (17 kDa),
and melittin (2 kDa). In wild bees, two bands
with the molecular weights of 35 and 25 kDa
belonged to Antigen 5 and phospholipase A1,
respectively, which were not found in honey
bee venoms. The latter findings are similar to
the other studies (Spillner et al., 2014; Muller,
2003).
Immunoblot analysis demonstrated that all
the highlighted proteins were variably immunogenic and allergenic in different groups of
people. In the current study, beekeepers had
significantly higher venom-specific IgE, compared to the control group. According to the
previous studies, 30%–60% of beekeepers
show positive results for venom-specific IgE
(Muller et al., 2005).
In the present study, hyaluronidase and
phospholipases A1 and A2 were the major allergens in most individuals, while IgE reaction
to melittin was observed exclusively in one
serum sample. The previous studies indicated
that phospholipases A1 and A2 and hyaluronidase are the most remarkable allergens in the
venom of honey bees and wild bees. Phospholipases A1 and A2 are glycoproteins that play
the role of cytotoxin (Owen et al., 1990). Hyaluronidase is among the important allergens of
bee venom that degrades hyaluronic acid and
shows 50% sequence identity with vespid
venom hyaluronidase (Markovic-Housely et
al., 2000).
417
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The crude honey bee venom dry weight is
50% of melittin and 12% of phospholipase A2.
According to Muler et al. (2002), only 28% of
the allergic people showed IgE reaction to
melittin. The data of the current study on serum reaction with melittin were similar to the
previous studies. Acid phosphatase, dipeptidyl
peptidase IV, and icarapin are the other components of venoms with lower quantities than
melittin and phospholipase A2. However, the
former substances were shown to have IgE
reactivity in more than 50% of the sera of allergic patients (Frick et al., 2016; Kohler et
al., 2014).
Information about clinically relevant allergens can help access venom ingredients,
which are more useful for immunotherapy.
Therefore, western blotting can be useful in
the diagnosis of allergens and preparation of
standard venom extracts for immunotherapy.
Our results along with the results of other
studies show that substances with low molecu-

lar weight, especially bioactive peptides from
crude venoms, are less allergen. Consequently,
the removal of these substances via purification steps may be appropriate for
immunotherapy in relevant patients without
specific IgE reactivity to low-molecularweight peptides. Variations were found in reactivity to bee venom components between the
allergic subjects. As a result, immunoblotting
results can be informative before, during, and
after immunotherapy.
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ﻣﻄﺎﻟﻌﮥ آﻧﺘﯽﺑﺎديﻫﺎي IgGو  IgEﻋﻠﯿﻪ زﻫﺮ زﻧﺒﻮرﻋﺴﻞ ) آﭘﯿﺲ ﻣﻠﯿﻔﺮا(
ﺻﺪﯾﻘﻪ ﻧﺒﯿﺎن ،1ﻣﺤﻤﺪ ﻃﺎﻫﺮي ،2ﻣﯿﻨﺎ ﺑﺎﺑﺎﯾﯽ ،3ﭘﺮﺳﺘﻮ ﯾﻮﺳﻔﯽ ،2ﻋﺒﺎس ﮔﺮاﻣﯽ ﺻﺎدﻗﯿﺎن ،4زﻫﺮا اﺳﺪاﻟﻬﯽ ،4راﻣﯿﻦ ﻣﻈﺎﻫﺮي ﻧﮋاد ﻓﺮد

5

 1ﺑﺨﺶ زﻧﺒﻮر ﻋﺴﻞ ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان
 2آزﻣﺎﯾﺸﮕﺎه ﻣﺮﮐﺰي رﺳﺘﮕﺎر ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان
 3دﮐﺘﺮاي ﻋﻤﻮﻣﯽ ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان
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ﭼ ﮑ ﯿﺪ ه
زﻣﯿﻨﻪ ﻣﻄﺎﻟﻌﻪ :زﻫﺮ زﻧﺒﻮرﻋﺴﻞ داراي ﺑﯿﻮﻣﻮﻟﮑﻮلﻫﺎي ﻣﺨﺘﻠﻒ از ﺟﻤﻠﻪ آﻧﺰﯾﻢﻫﺎ ،ﭘﭙﺘﯿﺪﻫﺎ و آﻣﯿﻦﻫﺎ اﺳﺖ .ﺳﯿﺴﺘﻢ اﯾﻤﻨﯽ ﻋﻠﯿﻪ ﭘﺮوﺗﺌﯿﻦﻫﺎي زﻫﺮ زﻧﺒﻮرﻋﺴﻞ
 IgGﺗﻮﻟﯿﺪ ﻣﯽﻧﻤﺎﯾﺪ ﻫﻤﭽﻨﯿﻦ در اﻓﺮاد آﻟﺮژﯾﮏ ﻣﻤﮑﻦ اﺳﺖ  IgEﻧﯿﺰ ﺗﻮﻟﯿﺪ ﺷﻮد.
ﻫﺪف :در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ،ﭘﺎﺳﺦ اﯾﻤﻨﯽ )واﮐﻨﺶﻫﺎي  IgEو ( IgGﻋﻠﯿﻪ زﻧﺒﻮرﻋﺴﻞ ﺑﺎ اﺳﺘﻔﺎده از روش اﯾﻤﻨﻮﺑﻼﺗﯿﻨﮓ در اﻓﺮاد ﻣﺨﺘﻠﻒ ﺳﻨﺠﺶ ﻣﯽﺷﻮد.
روشﮐﺎر :ﻧﻤﻮﻧﻪﻫﺎي ﺳﺮﻣﯽ ،از  20ﻓﺮد ﻣﺨﺘﻠﻒ در ﺳﻪ ﮔﺮوه زﻧﺒﻮرداران ،اﻓﺮاد آﻟﺮژﯾﮏ و اﻓﺮاد ﺳﺎﻟﻢ ﺟﻤﻊآوري ﮔﺮدﯾﺪ .زﻫﺮﻫﺎي زﻧﺒﻮرﻋﺴﻞ ﻣﻌﻤﻮﻟﯽ و

وﺣﺸﯽ اﻃﺮاف ﺷﻬﺮ ﺗﻬﺮان ﺟﻤﻊآوري ﺷﺪ .ﻫﻤﭽﻨﯿﻦ زﻫﺮﻫﺎي ﺗﺠﺎري زﻧﺒﻮرﻋﺴﻞ )ﻣﺴﺘﺨﺮج از آﭘﯿﺲ ﻣﻠﯿﻔﺮا( و زﻧﺒﻮرﻫﺎي وﺣﺸﯽ )ﻣﺴﺘﺨﺮج از ﭘﻮﻟﯿﺴﺘﺲ و

وﺳﭙﻮﻻ( از ﮐﺸﻮر ﻓﺮاﻧﺴﻪ ﺧﺮﯾﺪاري ﮔﺮدﯾﺪ .اﯾﻤﻮﻧﻮﺑﻼت ﺑﺎ اﺳﺘﻔﺎده از آﻧﺘﯽﺑﺎديﻫﺎي ﺿﺪاﯾﻤﻮﻧﻮﮔﻠﻮﺑﻮﻟﯿﻦ  Gاﻧﺴﺎن و ﺿﺪاﯾﻤﻮﻧﻮﮔﻠﻮﺑﻮﻟﯿﻦ  Eاﻧﺴﺎن ﮐﻮﻧﮋوﮔﻪ ﺷﺪه ﺑﺎ
 HRPاﻧﺠﺎم ﺷﺪ.
ﻧﺘﺎﯾﺞ :ﻧﺘﺎﯾﺞ  SDS-PAGEﺣﻀﻮر ﺑﺎﻧﺪﻫﺎي ﻣﺸﺘﺮﮐﯽ را در زﻫﺮﻫﺎي ﻣﺨﺘﻠﻒ زﻧﺒﻮرﻋﺴﻞ اﯾﺮاﻧﯽ و اروﭘﺎﯾﯽ ﺷﺎﻣﻞ آﻟﻔﺎﮔﻠﻮﮐﻮزﯾﺪاز )170

ﮐﯿﻠﻮداﻟﺘﻮن(Api m ،

) 100ﮐﯿﻠﻮداﻟﺘﻮن( ،اﺳﯿﺪ ﻓﺴﻔﺎﺗﺎز ) 49ﮐﯿﻠﻮداﻟﺘﻮن ،(9ﻫﯿﺎﻟﻮروﻧﯿﺪاز ) 43ﮐﯿﻠﻮداﻟﺘﻮن( ،ﻓﺴﻔﻮﻟﯿﭙﺎز  17) A2ﮐﯿﻠﻮ داﻟﺘﻮن( و ﻣﻠﯿﺘﯿﻦ )  2ﮐﯿﻠﻮداﻟﺘﻮن( را ﻧﺸﺎن داد .در
ﻋﺼﺎره زﻫﺮ زﻧﺒﻮرﻫﺎي وﺣﺸﯽ دو ﺑﺎﻧﺪ ﺑﺎ وزنﻫﺎي ﻣﻮﻟﮑﻮﻟﯽ  35و  25ﮐﯿﻠﻮداﻟﺘﻮن ﻣﺮﺑﻮط ﺑﻪ آﻧﺘﯽژن  5و ﻓﺴﻔﻮﻟﯿﭙﺎز  A1ﻧﯿﺰ ﻣﺸﺎﻫﺪه ﺷﺪ ﮐﻪ در زﻫﺮ زﻧﺒﻮرﻋﺴﻞ
ﻣﻌﻤﻮﻟﯽ وﺟﻮد ﻧﺪاﺷﺖ .آﻧﺎﻟﯿﺰ اﯾﻤﻮﻧﻮﺑﻼت ﻧﺸﺎن داد ﮐﻪ ﺗﻤﺎم ﭘﺮوﺗﺌﯿﻦﻫﺎي ﻣﺬﮐﻮر ﺑﻪ ﻧﻮﻋﯽ در اﻓﺮاد ﻣﺨﺘﻠﻒ اﯾﻤﻮﻧﻮژن و آﻟﺮژن ﺑﻮدهاﻧﺪ .اﻣﺎ ﻫﯿﺎﻟﻮروﻧﯿﺪاز و ﻓﺴﻔﻮﻟﯿﭙﺎز
 A2در ﺑﯿﺸﺘﺮ اﻓﺮاد ،آﻟﺮژن ﺑﻮدﻧﺪ .در ﺣﺎﻟﯽ ﮐﻪ واﮐﻨﺶ  IgGﺑﻪ ﻣﻠﯿﺘﯿﻦ ﺗﻨﻬﺎ در ﯾﮏ ﻓﺮد ﻣﺸﺎﻫﺪه ﺷﺪ.
ﻧﺘﯿﺠﻪﮔﯿﺮي ﻧﻬﺎﯾﯽ :ﻣﻄﺎﻟﻌﻪ ﺑﺮ روي آﻧﺘﯽﺑﺎديﻫﺎي ﺿﺪ زﻫﺮ زﻧﺒﻮرﻋﺴﻞ ﻣﯽﺗﻮاﻧﺪ در اﯾﻤﻮﻧﻮﺗﺮاﭘﯽ ﻣﻔﯿﺪ واﻗﻊ ﺷﻮد .ار آن ﺟﺎﯾﯽ ﮐﻪ اﻓﺮاد ﻣﺨﺘﻠﻒ ،اﻟﮕﻮﻫﺎي
آﻟﺮژﻧﯿﮑﯽ ﻣﺨﺘﻠﻔﯽ را ﻧﺸﺎن ﻣﯽدﻫﻨﺪ ،ﻟﺬا ﺑﻪ ﻧﻈﺮ ﻣﯽرﺳﺪ ﮐﻪ ﺑﺮرﺳﯽﻫﺎي ﻣﺸﺎﺑﻪ ﺑﻌﺪي ﻗﺒﻞ ،ﺑﻌﺪ و در ﻃﯽ دوره اﯾﻤﻮﻧﻮﺗﺮاﭘﯽ ﻣﯽﺗﻮاﻧﺪ ﻣﻔﯿﺪ واﻗﻊ ﺷﻮد.

واژهﻫﺎي ﮐﻠﯿﺪي :آﭘﯿﺲ ﻣﻠﯿﻔﺮا ،زﻫﺮ زﻧﺒﻮر ،ﭘﻮﻟﯿﺴﺘﺲ ،وﺳﭙﻮﻻ

ﻧﻮﯾﺴﻨﺪة ﻣﺴﺌﻮل :ﺻﺪﯾﻘﻪ ﻧﺒﯿﺎن ،ﺑﺨﺶ زﻧﺒﻮر ﻋﺴﻞ ،داﻧﺸﮑﺪه داﻣﭙﺰﺷﮑﯽ داﻧﺸﮕﺎه ﺗﻬﺮان ،ﺗﻬﺮان ،اﯾﺮان .اﯾﻤﯿﻞ:
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