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Abstract 

Background: Allergic disorders are common health problems worldwide with significant socio-economic 

impacts. The best diagnostic method using allergenic extract is the skin prick test. Regarding the effects of 

geo-climatic factors and allergenic extract source material quality, the aim of study was to determine the safety 

and efficacy of some in-house-developed allergenic extracts.  

Methods: Forty-five different allergenic extracts, including common regional pollen, foods, and dog and cat 

hair, as well as positive and negative extracts, were prepared from domestic sources using optimum extraction 

methods. All extracts passed stability and sterility testing, and sterile final products containing 50% glycerin 

in 10 and 20 w/v concentrations were used. Skin prick testing was performed on volunteers and immediate or 

late side effects were recorded.  

Results: In total, 56 students (mean age: 21.2±2.3y, M/F ratio: 1.07) participated in this study. For inhalant 

allergens, all extracts except dog hair extract caused positive responses. Salsola kali (Russian thistle) and 

Fraxinus velutina (ash tree) were the most common grass and tree pollen extracts, respectively. Of 18 different 

food extracts, five, including egg white, tomato, fig, melon, and green pepper caused skin reactivity in only 

one person. No participant reported any immediate or late side effects, including large local reaction or 

systemic response. 

Conclusions: The result of the current study confirmed the safety of all our in-house-developed allergenic extracts. 

Regarding efficacy, almost all inhalant and five food allergens caused positive skin responses. 
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Introduction 
The prevalence of allergic disorders, including 

allergic rhinitis (AR), asthma, and atopic 

dermatitis (AD), has been increasing in recent 

decades in many countries (1, 2). The prevalence 

of food allergies in children is 5% in Iran, and 

about 20-40% of the Iranian population suffers 

from AR. Epidemiological studies demonstrated 

that the distribution and pattern of allergen 

sensitivity are remarkably different between 

countries (3), and even in various. parts. of a 

country (4). Iran is a large country with 

different geo-climatic conditions and vegetation 

 

 

patterns, which can affect the type and amount of 

aeroallergens. 

Many studies have reported variations in 

sensitization patterns between allergic patients 

in different parts of the world (5, 6). Rather than 

genetic and individual factors, geo-climatic 

factors, particularly the plant vegetation pattern 

and abundance of specific plants in the area, 

influence the inhabitants’ sensitization patterns 

(5,7). Despite the prevalence and socio-

economic burden of allergic disorders, the 

diagnostic methods for precise diagnosis of an 
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allergy and identification of the causative agent 

are limited mostly to specific IgE detection (8) 

and skin prick testing (SPT). Skin prick testing is 

the most commonly accepted diagnostic method 

for confirming the presence of allergy to food or 

inhalant allergens (9). The SPT is simple, easy to 

perform, inexpensive, and safe (10), as the 

frequency of adverse events is very low (0.04%) 

(10-12).  

The differences between vegetation and 

allergic sensitization in each region (5-7), as well 

as the differences in potency and clinical validity 

of commercial allergen extracts, leads to the 

possibility that commercial extracts may not 

reflect the real exposure in various regions (13, 

14). Identification of the potent local allergens in 

each area is important and emphasizes the 

diagnostic value of the skin prick test. In 

addition, the types and amounts of allergenic 

components in plants and food are affected by 

geo-climatic and cultivation factors (15-17); 

therefore, the extract source is important, and 

several countries have started producing 

domestic extracts from local resources (18, 19). 

Regarding the importance of allergenic extracts’ 

quality and potency, and as the first step in 

producing domestic extracts in Iran, the aim of 

this study was to evaluate the safety and efficacy 

of 43 food and inhalant allergenic extracts 

prepared from domestic source material by the 

Sensitive Diagnostic Company of Iran. 
 

Materials and Methods 
Study Participants 

This study was performed in the immunology 

department of Birjand University of Medical 

Sciences (BUMS), Birjand, Iran. The study 

protocol was approved by the BUMS ethics 

committee (IR.bums.REC.1396.52). All the 

participants received detailed information 

about the study, and written informed consent 

was obtained from all of them. Fifty-six 

randomly selected medical students enrolled in 

the study voluntarily. Medical histories, 

including allergic disorders, drug use, and other 

health issues were obtained by a questionnaire. 

People with any serious diseases or drug use 

that might interfere with skin prick testing were 

omitted from the study.  

Skin prick test 

The skin prick test was performed according to 

the standard method in two consecutive weeks. 

In each week two dilutions (10 and 20 w/v) of 

43 allergenic extracts, including positive and 

negative controls, were tested by an expert 

allergist. The result of the skin test for each 

extract was read after 15 minutes and probable 

local and systemic side effects during 48 hours 

after the test were recorded.  

Preparation of Extracts  

Food extracts were prepared from fresh 

materials collected from different areas of the 

city at different times. For pollen-derived 

extracts, pollens were collected during two 

consecutive pollination seasons by vacuuming 

or water setting and then purified by serial 

sieving through micrometer meshes. The 

identity and purity of each lot of pollen was 

verified microscopically before extraction. In 

the case of cat and dog hair extracts, hair 

samples from several health-certified cats and 

dogs were collected and extracted by acetone 

precipitation. The schematic abstract of the 

extraction process is presented in Figure 1. For 

each allergen, 1/10 and 1/20 w/v dilutions were 

prepared and tested. Two histamine solutions 

(10 and 20 mg/ml) and normal saline were used 

as positive and negative controls, respectively. 

All extracts had 50% of glycerol in their final 

form. For food extracts, 0.04% of phenol was 

added. 

Stability and Sterility Testing 

For stability testing, a final form of each extract 

was stored at 25 °C in an incubator for six 

months. After that, the total protein and profile 

of allergens were evaluated and compared to the 

fresh extracts. In case of any significant loss of 

activity, the extraction process was modified 

until optimum stability was achieved. All 

extracts were sterilized by filtration through 

0.22-micron filters. For sterility testing, a 

sample of each extract was transferred to a 

nutrient agar plate and incubated for 48 h at 37 

°C. If any bacterial growth was seen, the extract 

was discarded and a new extract was made. 
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Fig. 1. Schematic of the allergen extraction process. 

 

Results 
In total, 56 student volunteers participated in 

this study. The participants’ mean age was 

21.2±2.3 years, and 27 subjects (48.2%) were 

female. For the positive and negative controls, 

98.2% and 1.8% of the participants showed 

positive responses, respectively. The area of 

wheal created by 20 mg/ml of histamine was 

significantly larger than that caused by 10 

mg/ml of histamine (35 mm2 vs 21 mm2; 

P<0.05). Figure 2 shows the skin reactivity to 

lower concentration. of histamine and normal 

saline. For inhalant 2allergens, all extracts except  

 

dog hair extract caused a positive skin reaction at 

least in one person. In grass/weed extracts, 

Salsola kali (Russian thistle) showed the highest 

rate of sensitization and wheal size 42.8% and 39 

mm2). For tree pollen extracts, Fraxinus velutina 

(ash tree) had the highest frequency (14.5%). 

Figure 3 shows the percentage of skin reactivity 

and mean wheal area for inhalant allergenic 

extracts. Of 18 different food extracts, five, 

including egg white, tomato, fig, melon, and 

green pepper caused skin reactivity in just one 

person, but the rest were not reactive (Fig. 4). 
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Regarding side effects, except for the mild local 

itching. and .redness. due to. the. positive . skin 

reactions, no participant reported any 

immediate or late side effects, including large 

local reaction or systemic response.  

 
 

 
Fig. 2. Wheal areas caused by negative and positive control extracts in various individuals. 

 

 

 
 

 
Fig. 3. Frequency of positive skin response and mean wheal sizes for various inhalant allergenic extracts (common 

Persian name). 
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Fig. 4. Frequency of skin reactivity and mean wheal sizes for various food allergenic extracts. 

 

Discussion 
The skin prick test is a reliable diagnostic test for 

detecting allergens in allergic patients and is 

widely used in allergy clinics worldwide to identify 

the cause of allergic symptoms. The method is fast, 

simple, inexpensive, and educational, as the result 

is clear after 15 minutes. The main drawbacks are 

heterogeneity of commercial extracts and the 

source material, which can differ in each region 

(13-15).  

In this study we evaluated the safety and 

potency of 43 newly developed domestic extracts. 

Regarding safety, no extract produced any 

immediate or delayed side effects, and all were 

well tolerated even at the higher concentration.  

In concordance with our finding Lin et al. 

reported a 0.02% rate for systemic allergic 

reactions in SPT among more than 10,000 patients 

(20). Similarly, in a large retrospective study 

among four allergy services in Naples, Genoa, and 

Verona, of 55,105 patients who were tested for 

684,306 allergens, only one systemic reaction was 

reported (12). In another survey, the risk of 

systemic reactions to SPT was estimated to be 

0.005% in infants (21). A study conducted by 

Turkeltaub et al. on.. more.. than.. 16,000..cases  

 

reported the risk of SPT as low and similar to other 

routine medical procedures (11). In general, 

accumulating evidence indicated that the overall 

risk of severe reactions induced by SPT is very 

low, and this was confirmed in our study as well.  

Histamine hydrochloride and 50% glycerol 

saline should be used in any panel of SPT as 

positive and negative controls. The lower 

concentration positive control extract produced a 

reaction in all tested subjects, although in one 

participant the reaction intensity was less than 

expected, which could be due to drug use, SPT 

disturbance factors, or inadequate scratching 

during SPT. The negative control extract produced 

a 9 mm wheal in only one participant, which may 

have been due to sensitive skin, dermatographism, 

or deeper scratches (22). Parallel to our result 

several studies have shown the importance of 

technique, device, and operator on the test result, 

and reported false positive and false negative 

results (23-26). In addition, one study reported 

inter-individual and international variation in the 

rate of skin response to histamine (27). 

Regarding the inhalant allergens, all extracts 

except dog hair created at least one positive 
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response, and the rate of skin sensitivity was higher 

for weed and grass than for tree pollens. In 

concordance with our study, several studies in 

various parts of Iran, including Mashhad, 

Khoozestan, Kerman, Ahwaz, and Shiraz reported 

high skin sensitivity rates to grass and weed 

allergens, including Amaranthus Spp, Salsola kali, 

Kochia scoparia, and Chenopodium album (28-

32). Moghtaderi et al. reported the pollen 

sensitization rate at 74.5%, which agreed with our 

results (33). A large variation in the rate of 

sensitivity to tree pollens was seen, possibly 

because of differences in the type and number of 

trees in each region, but most studies reported 

lower sensitization rates to tree than to grass and 

weed pollens. For example, in the Kerman study 

the rate of skin reaction to tree pollen was 2.5-9.6 

percent among allergic patients (30), while in the 

Qazvin, Yasuj, and Ahwas the sensitivity rates 

among allergic patients were 26, 18, and 25-65%, 

respectively (34, 35, 31). Moghtaderi et al. also 

reported a lower prevalence of tree than grass 

pollen allergy in allergy patients (33). 

Of the two animal hair allergens only cat hair 

extract caused positive responses. The rate of cat 

sensitization depends on exposure to cat allergens 

in the home or workplace (36). Keeping cats as 

pets is popular in Iranian families and feral cats are 

abundant in the streets. The sensitization rate to cat 

hair in allergic individuals varied from 13-23.5% 

in several reports from Iran (33-35), which is 

higher than our result, likely due to differences in 

the study populations. In a study from Shiraz, 7% 

of the control group were sensitized to cat extract, 

which supports our finding (37). In contrast to cat, 

keeping dogs is condemned for religious or cultural 

reasons, thus the exposure to dog allergen is low. 

Several studies among allergic cases reported 

various sensitization rates to dog allergens, but 

generally the frequency is not high, particularly 

among non-atopic people (34, 37). As our study 

population was students who spend most of their 

times in dormitories and are not allowed to keep 

animals, the low sensitization rate was expected.  

In the current study only five food extracts 

caused positive skin reactions. The overall 

prevalence of food allergies, particularly among 

adults, is very low. In a large survey among US 

adults the rate of self-reported food allergy was 

around 1% for most foods (38). Similarly in a 

European meta-analysis, the rate of positive skin 

test for food was 1.8-6.1% in teens. (39). In a 

systematic review including 36 studies and 

250,000 children and adults, the rate of skin 

sensitization against any plant was less than 1% 

(40). Studies performed in Iran showed various 

food sensitization patterns, but consistent with our 

results, egg white, tomato, and pepper were among 

the most frequently seen food allergens (41-44). 

For example, in study performed by Ahanchian et 

al., egg white, pepper, and tomato were among the 

most common food allergens in children (45). 

Several reasons can explain the low or zero 

prevalence of skin reactivity to some extracts. First, 

it could be due to extract quality, but as all the 

prepared extracts passed the stability test, and their 

allergenic profile was comparable to commercial 

extracts in SDS-PAGE, that possibility is unlikely. 

Second, and most likely, it could be because of our 

study population, which was a relatively small 

group of randomly selected adults regardless of 

their atopic status and not large enough to reveal 

the low-prevalence allergens. In this regard, the 

low or zero prevalence of skin reactivity to some 

extracts is expected and does not invalidate the 

efficacy of our extracts.  

In conclusion, the result of the current study 

confirmed the safety of all in-house developed 

allergenic extracts. In the case of efficacy, almost 

all inhalant and five food allergens caused positive 

skin responses. After confirming the safety, a non-

inferiority study with matched commercial 

imported extracts will be performed to further 

assess the efficacy of our developed extracts. 
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