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Abstract 
Topicality. In the tobacco-growing farms of Kyrgyzstan, work with green leaves and 

dried tobacco raw materials is mostly done on home plots by women of reproductive age. 

Children of middle and high schools are attracted to the production. Preschoolers and junior 

schoolchildren are for a long time with mothers employed in production.  

The work was aimed at assessing the physical development and state of the local 

protective mechanisms of the respiratory system in 100 children living in the tobacco farms of 

the Osh region. The comparison group consisted of 100 children of the same age living in 

horticultural and vegetable farms of the same districts. 

The results of the study indicate a higher frequency of allergic rhinitis and atopic 

dermatitis in the main group, their lag in physical development and a decrease in the protective 

mechanisms of the respiratory and immune system. Activation of lipid peroxidation and a 

decrease in the surface activity of nasal swabs and exhaled air condensate, an increase in 

neutrophils and eosinophils in smears of the nasal mucosa, an increase in serum IgM, IgG d 

were detected.  

Recommendation. This testifies to the effect of tobacco on children during processing 

and storing it in local areas. 
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Introduction 

Tobacco is cultivated in over 100 countries. In 2004, about 5.73 million metric tons of 

tobacco dry weight were grown worldwide. Five countries account for two thirds of global 

tobacco production: China, Brazil, India, the United States and Malawi [1]. In Kyrgyzstan, in 

2013, the cultivation of tobacco amounted to 6.5 thousand tons and gave 3.75 million4 $  [2, 

p.41], in the last 5 years, tobacco production in Kyrgyzstan has been declining. The relative size 

of the population employed in tobacco growing and tobacco production in Kyrgyzstan is 

comparable to that of the leading tobacco growing countries. There are tobacco growing farms in 

many farms in Talas, Osh, Jalal-Abad and Batken regions of Kyrgyzstan. 

       Tobacco growing is hazardous to those who grow, harvest and process it. Although 

there are common hazards to rural populations such as pesticide exposure and musculoskeletal 

injuries, tobacco manufacturing poses several unique hazards, especially acute nicotine 

poisoning, a condition also known as Green tobacco sickness (GTS). In the Elibrary system 

there is not a single Russian-language article using the term "green tobacco disease" It does not 

mean that such a pathology in the CIS countries, and specifically in  Kyrgyzstan, does not exist. 

However, statistics do not provide any definite figures.  



   

        GTS is an occupational poisoning that can occur in workers who grow and collect 

tobacco [3, 4]. This occurs when workers absorb nicotine through their skin upon contact with 

the leaves of a mature tobacco plant. Symptoms of GTS include nausea, vomiting, pallor, 

dizziness, headaches, increased sweating, chills, abdominal pain, diarrhea, increased salivation, 

prostration, weakness, shortness of breath, and sometimes low blood pressure [5]. 

     The prevalence of GTS among tobacco pickers in different countries varies from 8.2 

to 47% [6]. The onset of the disease is influenced by factors such as age, sex and smoking 

status. In addition, according to Brazilian researchers, a link has been proven between the onset 

of GTS and genetic polymorphism in genes that code for some detoxification enzymes. The 

ratio of the disease in women and men is 2: 1. 

       In many countries, children and adolescents can be involved in the collection and 

primary processing of tobacco leaves [7]. 

        The pathogenesis of the influence of tobacco nicotine and its other ingredients is 

very multifaceted. In addition to GTS, non-smoking tobacco causes respiratory diseases, skin 

and food allergies [8]. International tobacco control programs focus on smoking, and pay little 

attention to other mechanisms of its impact [9]. So nicotine can affect the fetus and newborn 

baby during pregnancy and feeding of children [10]. 

  Objective 

The work was aimed at comparing the assessment of the physical development and the 

state of the local protective mechanisms of the respiratory system in children living in tobacco 

farms in Osh oblast with children of the same age living in horticultural and vegetable farms in 

the same districts. 

  Financing 

  The work was carried out within the framework of the theme "Epidemiology, 

pathogenesis and sanogenesis of human diseases in the changed climatic and geographical 

conditions of the south of Kyrgyzstan from the standpoint of the international classification of 

functioning, disability and health", which had state funding from the Department of Science of 

the Kyrgyz Republic. State registration No. 0007479.  

The authors confirm the absence of conflicts of interest. 

Study design 

Anthropometric parameters of 100 preschool children living in tobacco farms of Aravan 

and Naukat districts of Osh Oblast were studied. The average age is 5.4 years. The control 

group consisted of 100 children of the same age living in horticultural and vegetable farms in 

the same districts. Conducted a survey, assessment of complaints, anamnesis of the disease, life 

history. The general condition of patients, clinical manifestations of diseases and data from 

clinical, instrumental and laboratory studies were assessed. The function of external respiration 

(FVD) with the determination of indicators of vital capacity of the lungs (VC), forced 

expiratory volume in the first second (FEV1), peak expiratory flow rate (PSV) was studied 

using spirography and peak flowmetry. 

         In 20 children of the main group and 20 children in the control group, with the 

voluntary consent of their mothers, nasal washings (NW) and exhaled air condensate (EAC) 

were obtained. In which total lipids and LPO products were determined spectrophotometrically 

by UV absorption of heptane-isopropanol extracts in units of optical density [Gavrilov VB, 

Mishkorudnaya MI, 1987]. The oxidative index (OR) was calculated from the ratio of the 

optical density of hydroperoxides to the optical density of total lipids. 

The surface activity of NS and KVV was determined by the method of monolayers with 

isopropyl alcohol on a tensispectrometer TSM-001 [11]. In this case, a mixture of centrifugate 

and isopropyl alcohol was layered with drops using a Pasteur pipette on the surface of a 

physiological solution in a cuvette with an area of 100 cm2, reducing the surface tension from 

72 mN / m to 50 mN / m. The number of drops required for this is an additional criterion for 



assessing the PA. Then the surface tension was measured minimum (ST min) and maximum 

(ST max), on the basis of which the Clements stability index  (SI) was calculated. 

        The content of immunoglobulins of isotypes A, M and G in blood serum was 

determined using ELISA by the method of double antibodies. Determination of the amount of 

total IgE was performed by ELISA using reagent kits manufactured by Alkor Bio (St. 

Petersburg). 

         Impression smears were prepared by applying the discharge collected with cotton 

swabs on a glass slide, followed by fixation with Nikiforov's mixture. The smears were stained 

according to Romanovsky-Giemsa, and the percentage of phagocytic cells in them was 

assessed: neutrophils, eosinophils and macrophages. 

     Data processing was performed using the SPSS (Statistical Package for Social 

Science), version 13.0. To assess the indicators characterizing the population and the main 

characteristics of the distribution, the arithmetic mean value (M) and its error (t), and the 

standard deviation (b) were calculated. For normally distributed indicators, the statistical 

significance of the differences in mean values was determined using the Student's t-test for 

independent samples. For other indicators, the nonparametric Mann-Whitney test was used. 

The critical level of significance when testing statistical hypotheses p < 0.05 

Research results 

       Clinical and anamnestic research revealed a significantly more frequent presence of 

concomitant diseases in children from tobacco-growing farms (Table 1). 

   

 

  Table 1 - Structure of concomitant diseases in the examined children 

  Note: * - criterion of difference with the control group p <0.05 

      

 

 

 They had atopic dermatitis, allergic rhinitis, biliary dyskinesia with a frequency of 8-

12%, while in the control group this pathology occurred with a frequency of 2-4%. Our research 

is supplemented by the data of scientists from Osh State University on a fairly high frequency of 

atopic dermatitis in the south of Kyrgyzstan and link this problem to specific ecological and 

geographical conditions [12]. 

       Anthropometry revealed a significant delay in physical development in children from 

tobacco-growing farms, as compared with the control group (Table 2). 

 Table 2 - Anthropometric indicators in the examined children 

 Note: *- criterion of difference with the control group p<0.05 

 

Significantly lower than the control level were body weight and length, as well as breast 

coverage in boys, body weight and breast circumference in girls (p<0.05). This is consistent with 

Diseases 

 

 Basic group 

  (n=100) 

Control group (n=100) 

Абс. % Абс. % 

Atopic dermatitis 8 8 * 3 3 

Allergic rhinitis 12 12 * 4 4 

Biliary dyskinesia 11 11 * 2 2 

Indicators basic group Control group 

 Boys (n=47) girls (n=53) boys (n=44) girls (n=56) 

Body weight (kg) 16.2±0.9 * 15.9±0.9 * 19.5±1.0 18.8±0.9 

Height (cm) 110.4±1.2 * 110.3±1.1 114.4±1.3 112.6±1.5 

Chest circumference 

(cm) 

52.1±0.7 * 51.1±0.7 * 54.4±0.8 53.3±0.8 



data on the lag in physical development of primary school children from ecologically 

unfavorable areas of southern Kyrgyzstan [13]. 

The function of external respiration in children of the main group was also significantly 

weakened in comparison with the control group (table.3). 

 

 

  Table 3 – function of external respiration in the examined children 

  Note: *- criterion of difference with the control group p<0.05 

 

As can be seen from the table, the indicators of FVC, FEV1, and PSV in children from 

tobacco farms are significantly lower than in their peers from ecologically clean areas. This 

indicates that their functional reserves are limited or that there is already a respiratory pre-illness. 

In endonasal flushes, a violation of the balance of lipid peroxidation / antioxidant 

protection was detected. The content of total lipids in nasal flushes in children of the main group 

was 0.457±0.021 optical density unit  and in the control group 0.492±0.023 optical density unit,  

while no significant intergroup differences were found (Table 4). 

 

Table 4 – Indicators of lipid peroxidation and antioxidant protection of nasal flushes in the      

examined children. 

 Note: *- criterion of difference with the control group p<0.05 

 

 

 

The level of hydroperoxides in children of the main group was 0.269±0.017 units of 

opt.plot., in the control group - 0.242±0.016 mg/ml, the difference is not statistically significant, 

But the increase in the integral indicator – the oxidative index in the main group was significant 

(p<0.05). A decrease in the level of catalase was also significant compared to the control. 

We observed similar reliable but not sharp shifts in the POL/AOS system in children with 

recurrent respiratory diseases [14] and consider them markers of predastma. 

The surface activity of nasal flushes and EAC indirectly reflects the state of the surfactant 

system of the lungs. Indicators of the national Assembly and the CDF are given in table 5. 

 

 

 

 

 

 

 

 

 

Indicators Basic group            

(n=100) 

Control group (n=100) 

VC 87.5±4.3 89.8±2.1 

FVC 75.1±3.6 * 83.9±1.5 

FEV1 74.6±2.7 * 89.5±1.7 

PEF 74.5±3.4 * 83.9±2.1 

Indicaitors  Basic group (n=20) Control group 

 (n=20) 

Total lipids  (Optical density unit) 0.457±0.021  0.492±0.023  

Hydroperoxides ( Optical density unit) 0.269±0.017      0.242±0.016 

Oxidative index 0.588±0.021 *     0.492±0.019     

Catalase (МЕ/г Нв) 14.8±3.8* 28.7±3.3 



 

 

Table 5 – indicators of surface activity of nasal flushes and EAC in the examined children. 

      Note: *- criterion of difference with the control group p<0.05 

     

 

  As can be seen from the table, the PN min of nasal flushing and CF are significantly 

higher in children living in tobacco farms, the stability index of NS and EAC is significantly 

lower in them (p<0.05). Reduction of is NS to 0.36 and is EAC to 0.32 Kalmatov R. K. et al. it is 

considered a sign of insufficiency of the surfactant system of the lungs, a pathogenetic 

mechanism of recurrent respiratory diseases, and a risk factor for the development of bronchial 

asthma in children [15]. 

Immunological studies revealed significant differences in the content of class 3 

immunoglobulins (out of 4) in the main and control groups (table 6). 

 

Table 6 – serum Immunoglobulins in the examined children 

     Note: *- criterion of difference with the control group p<0.05 

 

 

 

Also, the difference between the main and control groups revealed cytological. The 

proportion of eosinophils and neutrophils in smears of the nasal mucosa in children from tobacco 

farms was significantly higher, and the proportion of macrophages was correspondingly lower. 

Conclusion 

The results of this study indicate that children living in farms that collect and process 

tobacco have deviations in physical development and the state of local protective mechanisms of 

the respiratory system, which can lead to the development of respiratory pathology. 

It is necessary to develop normative legal documents regulating the safety of women and 

children living in tobacco farms. 

It is necessary to conduct sanitary and educational work with mothers on the observance 

of housing and labor hygiene when working with green tobacco and dried raw materials, and on 

preventing children from the place of production. 
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(n=56) 

Body weight (kg) 16,2±0,9 * 15,9±0,9 * 19,5±1,0 18,8±0,9 

Height (cm) 110,4±1,2 * 110,3±1,1 114,4±1,3 112,6±1,5 

Chest circumference 
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