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Abstract

There are a large variety of plants belonging to different families in the Elbasan region, Albania. Some of them are of a
high medicinal value, some are honey plants and some others are nutritive, forage and spontaneous. An important place
in this variety of plants take the one with allergic pollen which cause irritation of airways in persons who are susceptible
to allergic factor, including representatives of the Gramineae family. In this study are featured the allergic cases of 251
patients for the period from January 2018 to December 2019. Results were obtained after allergy trials with 8 herbal
allergens of the Gramineae family [Avena sativa (oat), Cynodon dactylon (bermuda grass), Dactylis glomerata (cock’s-
foot), Hordeum vulgare (barley), Phleum pratense (timothy grass), Poa pratensis (meadow-grass), Secale cereale (rye)
and Triticum aestivum (wheat)]. The study found thatin 72 patients, Phleum pratense pollen is the main cause for allergic
disease; the most affected age group by pollen grains of Gramineae family is 21 to 30 years, the male gender is most
affected by pollinosis and allergic diseases are encountered most in urban areas, with 141 cases. The study was
accompanied by photos of the plants in the habitat where they were found, by photos of pollen grains as well as graphs
showing the variability of allergic morbidity between age groups and gender.
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1. Introduction

Pollen grains such as aeroallergens have been well studied around the world and are an important cause of allergic
diseases. The presence and concentration of pollen in the atmosphere depends on the type of species that produces it,
on various climatic factors such as temperature, humidity, wind direction, good or bad weather, precipitation, tobacco
smoke, presence of nitrogen dioxide (NO2), sulfur dioxide (SOz), ozone (03), diesel particles and other seasonal factors.
Due to clime changes, the study of variations in daily and seasonal of the prevalence becomes very important. Many
studies show that representatives of the Gramineae family are among the leading causes of various allergic diseases [1,
2,3,4,5,6,7,8].

The development of civilization which leads to environment pollution and overcrowding of urban areas often,
stimulates the sharp increase in the number of people affected by allergic diseases. In a study in 12 countries it was
noticed that in a large number of individuals aged 22 to 44 years, specific IgE levels to Phleum pratense ranged from
3.8% in Ireland to 15.6% in Switzerland were detected [9]. An interesting study which included 1456 subjects, in the
Isle of Wight (UK) from 1989 to 1990 the children were submitted to skin prick tests at the age of 4 years [10].

Sensitivity to allergic pollens was demonstrated in 1101 random children aged 8 to 11 years from Freiburg school
(Germany). 19.7% were sensitive and the allergic rhinitis diagnosis was present in 8.7% of the sample [11]. A study
performed in adults living in Wien (Austria), submitted that 17% of healthy inviduals were sensitized to grass [12].
From the study undertaken for the period 2004 to 2008, measuring the prevalence of allergic diseases in the Elbasan
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region (Albania), it was found that 80 cases of allergic diseases were caused by pollen of representatives of Gramineae
family [6].

It is extremely important to investigate the link between allergic diseases and heredity. From a 1978 Italy research of a
population of outpatients, a figure of about 45% was found to be related to familiarity. Much has been discussed about
the impact of allergies on different gender. Recent work shows that male gender is the most affected one by bronchial
asthma in the first few years of life with a 2:1 ratio, whereas in terms of allergic rhinitis there seems to be no significant
difference between the two genders [13, 14, 15, 16, 17]. From the analysis of allergy cases in the Elbasan region
(Albania) for the years 2004-2008, males were more affected than females [18] and for the period from January 2018
to June 2019, 217 allergic patients were males and 157 were females [7].

The Gramineae family is a large and nearly ubiquitous family of monocotyledonous plants. Representatives of the
Gramineae family are herbaceous plants one or more years old. In the Albanian flora there are approximately 93 genera,
with 240 plant species. They are anemophilous plants and produce a greater amount of pollen than entomophilous ones.
Pollen grains can spread over great distances. They are widespread in many habitats. The flowers are not glowing and
non-aromatic to attract pollinators. In general, these plants flower from March-April to the end of the summer, July-
August [19]. Accurate identification of the plant causing allergies has a major preventive effect on allergic diseases. By
knowing the plant, the patient is informed of the flowering period and its pollination and in this way he knows how to
manage the exposure to pollen as more effective as possible [20]. Pollen grains of Gramineae family are monoporate.
Their shape varies from spheroid to oblate spheroid and the dimensions can be medium or large. The layer of exine is
mainly granular [6, 21, 22].

2. Material and methods

2.1. Determination of allergic herbs

To conduct the study, field expeditions were undertaken to find plants whose pollens were used as allergens in the
performing of allergy tests.Determination of the plants is made by the flora of Albania [19]. Laboratory processing of
pollen grains was carried out using two analytical methods, the acetolysis method according to Erdtman and the one
with basic fuchsine according to Smoljaninova & Gollubkova [23, 24]. Micrographs of pollen grains in polar and
equatorial views were presented with magnification of 400x and 1000x, taken by the Biological Microscope (Motic
BA310 Series LED-Digital).

2.2. Determination of allergic disease

To accomplish one of the goals of the study, the evidence of pollen allergic patients for the period January 2018-
December 2019, obtained in a biochemical laboratory, was studied. There were about 251 patients. Allergy Euroline
Mediterranean Inhalation test was used to determine the pollen allergy and 8 different plant allergens of the Gramineae
family were used.

To see the variability of the disease, age, gender, place of residence and type of plant causing the allergy were taken into
consideration for each patient. To determine accurately the cause of allergy, measurements of the concentration of
antibodies were done throughout the test. Concentration of antibodies was calculated according to 6 classes. Table 1
shows in detail the concentration of immunoglobulin E (IgE) in blood for each class, in kilo unit per liter (kU/1)
measurement.

Table 1 Concentration of antibodies in kU/I

Nr. Concentration (kU/1) Explanation

0 <0,35kU/1 No specific antibody detection

1 0,35 kU/1-0,7 kU/1 Very weak antibody

2 0,7 kU/1-3,5kU/1 Weak antibody concentration

3 3,5kU/1-17,5kU/I Clear antibody detection, clinical evidence is mostly present
4 17,5kU/1-50 kU/1 Strong antibody concentration

5 50 kU/1-100 kU/1 Very strong antibody concentration

6 > 100 ku/1 Extremely high antibody concentration
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3. Results and discussion

The following table shows the list of allergens of the Gramineae family used to perform allergy tests. Eight herbal
allergens of this family have been used. For each of them is determined the flowering period. The following pictures
show photos of plants in their habitat and microscopic photos of some of their pollen (Figure 1 and Figure 2).

Table 2 List of allergic pollen grains of Gramineae family

Nr. The name of allergen Flowering period
1. Avena sativa may-june

2. Cynodon dactylon may-october

3. Dactylis glomerata may-july

4. Hordeum vulgare june-july

5. Phleum pretense april-november

6. Poa pratensis may-september

7. Secale cereale may-july

8. Triticum aestivum june-july

Hordeum vulgare Avena sativa Dactylis glomerata

Secale cereale

Phleum pretense

Figure 1 Photos of plants in their habitat
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Figure 2 Photos of pollen grains. a. polar view, acetolysed in Triticum aestivum; b. Equatorial view, acetolysed in
Cynodon dactyon; c. Equatorial view, acetolysed in Avena sativa (Obtained at 1000x magnification (a, b) and 400x
magnification (c). photos: Kallajxhiu N.)

The results obtained after the test are presented in Table 3.

Table 3 Data for allergic patients from pollen grains (Gramineae)

Nr. The name of allergen 2018 year 2019year Number of patients
1. Avena sativa 10 15 25
2. Cynodon dactylon 17 18 35
3. Dactylis glomerata 10 12 22
4. Hordeum vulgare 5 4 9
5. Phleum pratense 20 52 72
6. Poa pratensis 15 21 36
7. Secale cereale 20 14 34
8. Triticum aestivum 8 10 18
Totally 105 146 251

It is clear from the table that allergy tests were done by 251 patients. In the period January 2018 - December 2018, 105
patients underwent allergy tests, while during 2019 about 146 patients, making a sum of 251 patients in total. The
figures of the table show that for this period, the highest number of allergy cases was reached by the Phleum pretense,
with 72 cases. It is followed by Poa pratensis, with 39 cases and so on. The results also match those of the literature [6,
7,8, 13, 18, 25]. The lowest number of cases of our patients was caused by the Hordeum vulgare pollen, with only 8

cases.

3.1. Variability of allergic cases

It is well known that high susceptibility to allergic factor varies by age, gender and place of residence. From the data
obtained during the study, it has been noticed that this claim applies also to our patients. Based on the following graph,
we are presenting the variability of pollen allergic disease between different age groups.
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Figure 3 Variability of allergy by age group for two years

Based on the data of figure 3, it is clear that the most affected age group by Gramineae family’s pollen allergy is 21-30
years. In my opinion, this is because it is the most active age of society, thus it is more in contact with the pollen of the
allergic plants. Also, it is an age group, where the chance of developing a nicotine addiction is higher than in the other
age groups. Cigarette users are known to be more susceptible to allergic diseases.

Allergic diseases from pollen also vary by place of residence. The literature shows that people living in the urban area
are more sensitive to allergies. This is because these areas have a greater pollution than rural areas [26]. This pollution,
in the first place, is caused by the large use of automobiles and by the industrial development in Elbasan. As a result,
many harmful gases such as nitrogen dioxide (NO2), sulfur dioxide (SOz), ozone (03) and diesel particles are released
into the atmosphere. As Figure 4 shows, in populated areas, about 141 patients have been affected by allergic diseases
caused by pollen grains, compared to 110 spotted in rural areas.

m Village
= City

Figure 4 Variability of diseases by place of residence
According to the results obtained from the allergy tests in a private laboratory in the region of Elbasan, it resulted that

for the period of 2 years January 2018-December 2019, the male sex is more affected by pollinosis. Specifically, about
64% of the affected population were male and 36% are of the opposite sex. The data is clearly shown in the figure below.
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®mFemale

mMale

Figure 5 Variability of diseases by gender

4., Conclusion

The study found that representatives of the Gramineae family are among the leading causes of allergic diseases caused
by their pollen. Phleum pretense pollen grains (timothy grain pollen) have caused the highest number of allergic cases
with about 72 cases, followed by Poa pratensis (meadow grass) with 36 cases and so on. The most affected age group by
this allergy was 21-30 years old and the most common gender was male, with 163 patients. Allergic disease has mostly
affected the inhabitants of the urban areas, with 141 patients compared to 110 patients found in the rural areas.
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