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            Abstract

            
               
Background and Objective: Asthma is defined as a chronic inflammatory disease of the airways linked with reversible airway blockage, bronchial hypersensitivity,
                  and different levels of symptoms. Asthma is the common noteable allergic disease in most developed countries. The recurrent
                  of asthma is much less in developing countries, especially in rural areas, where the prevalence of helminth infections is
                  high. This may be as result of immunological activity of helminth infections in asthmatic patients. 
               

               Therefore, the study is aimed at evaluating helminths immunological activities in asthmatic patient in Jos. Plateau State,
                  Nigeria for more database thereby ascertaining better options in the managemant and treatment of asthmatic patients in Plateau
                  State, Nigeria. 
               

               Materials and Method: This case study was conducted on 100 asthmatic patients infected with Helminth parasites in Jos, Plateau State, Nigeria
                  between January and September 2019. Ethical approval and patient’s consent statements were obtained and the study was performed
                  in Medical Laboratory Department of DEE medical centre and Jos University Teaching Hospital, Jos, Plateau State, Nigeria.
               

               Stool samples collected were used to identify the parasites using concentration method and wet preparations. 3mls of individual
                  blood was put into EDTA bottle and were used for CD4 count using cyflow and Eosinophil count using both automated method and
                  peripheral blood film methods. The data obtained were analyzed by SPSS software version 22.
               

               Results: Multiple comparisons of Eosinophil and CD4 in asthmatic patients with helminth infections every 6 weekly  
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               Introduction

            Asthma is defined as a chronic inflammatory disease of the airways linked with reversible airway blockage, bronchial hypersensitivity,
               and different levels of symptoms. It has been observed in asthma patients that the deterioration in lung function is flunctuating
               periodically when compared with healthy subjects1. Asthma is the common noteable allergic disease in most developed countries2 . The recurrent of asthma is much less in developing countries, especially in rural areas, where the prevalence of helminths
               infection is high3 . The features linked with safety of asthma in rural populations include much overcrowding, low socioeconomic level and poor
               standard of living4 . Furthermore, different researches have indicated a protective function of different helminths in the progress of asthma
               5,6 . 
            

            Furthermore to the inhibition of allergic inflammation, helminths stimulate the regulatory immune response that is accountable
               to hinder the removal of parasites and safeguard the host from impairment that could result by excessive inflammatory response7 .
            

            Infective load or frequency of helminth infection on asthma and allergies determines its protective effect instead of the
               presence of helminths8 .
            

            Airway eosinophilic inflammation has for decade been recognised to be linked with asthma 9 .  Eosinophils is incriminated in the pathophysiology of different diseases such as parasitic and allergic diseases. The
               movement of  Eosinophils from the vascular system to inflammatory sites leads to its many roles of plainly regulating cytokines
               and inflammatory responses, in addtion acting as antigen-presenting cells in inflammatory responses10 .
            

            Different reseaches have indicated that Treg cell activity (CD4+) protects against allergic disease such as asthma11 .  There is a scarce of information in this area of study in Plateau State Nigeria.
            

            Therefore, the study is aimed at evaluating helminths immunological activities in asthmatic patient in Jos. Plateau State,
               Nigeria, for more database thereby ascertaining better options in the management and treatment of asthmatic patients in Plateau
               State, Nigeria. 
            

         

         
               Materials and Methods

            
                  Study area: 

               This case study was conducted on 100 asthmatic patients infected with Helminth parasites in Jos and its environs, Plateau
                  State from January to September 2019. 
               

            

            
                  Ethical approval:

               Ethical approval and patient’s consent statements were taken from everyone and the study was performed in Medical Laboratory
                  department of DEE medical centre and Jos University Teaching Hospital, Jos, Plateau State, Nigeria.
               

            

            
                  Research protocol: 

               Samples were collected from symptomatic individuals confirmed with helminth parasitic infections and asthmatic patients every
                  six weeks knowing that significant change in immune system takes places every six week12 . Individuals who took antihelminth drugs were excluded from the study.
               

               Stool samples collected were used to identify the parasite using concentration method and wet preparation. 3mls of individual
                  blood were put into EDTA bottle and were used to determine CD4 counts using cyflow and Eosinophil count as both automated
                  and peripheral blood film methods.
               

            

            
                   Statistical analysis: 

               The data obtained were analyzed by SPSS software version 22.

                

            

         

         
               Results

            Asthmatic patients infected with Helminthic parasites were studied with 40% male, 60% female and mean age was 36.32±13.3 years
               as shown in table 1.  
            

            
                Table 1: Demographic and Clinical Characteristic of asthmatic patients with Helminth parasitic infestation. 
               
            

            
                  Figure 1
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            Table 2 shows the Mean of eggs per gram of faeces and the percentage(%) of helminthic parasites are as follows: Ascaris lumbricoides:411.11±242.32(27),  Hookworm (Nectar americanus):344.44±247.87(18), Strongyloides stercoralis: 340.00±183.79(10), Trichuris trichiura: 344.44±200.69(9) Schistosoma mansoni : 420.00±226.18(20), Taenia species:550.00± 289.83(16).
            

            
               
                  Table 2: 
                  
               Mean and percentage distribution of helminth parasite in the study population.
               
            

            
                  Figure 2
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            Table 3 shows significant difference (p=0.000, 0.011) of great effect of asthma and helminths co-infection on CD4 count for every
               6 weeks for the period of 9 months indicating relevance of helminth infection improving the immunological system thereby diminishing
               the effect of asthma. 
            

            
               
                  Table 3:
                  
                The general effect of asthma and helminthes co-infection on CD4 count for every 6 weekly for the period of 9 months.
               
            

            
                  Figure 3
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            Multiple comparisons of CD4 in asthma and helminths’ co-infection every 6 weeks for the period of 9 months  is significant (p=0.000) as shown in table 4 establishing immunological activities effect of CD4 as a result of helminth infection.
            

            
               
                  Table 4:
                  
                Multiple comparison of CD4 in asthma and helminthes co-infection every 6 weekly for the period of 9 months.
               
            

            
                  Figure 4
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            Table 5 shows significant difference (p=0.000, 0.022) of great effect of asthma and helminths co-infection on Eosinophil count for
               every 6 weekly for the period of 9 months indicating presence of helminth infection in all the patients used for the study.
               
            

            
               
                  Table 5
                  
               : The general effect of asthma and helminthes co-infection on Eosinophil count for every 6 weekly for the period of 9 months.
               
            

            
                  Figure 5
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            Multiple comparison of Eosinophil in asthma and helminths co-infection every 6 weekly for the period of 9 months  is significant (p=0.000, 0.001) as shown in table 6 establishing presence of helminth infection indicating immunological activities that reduce the effect of asthma.
            

            We hypothesize that helminth infections do not have any immunological activity against asthma. We reject our null hypothesis
               based on the results and accept our alternative hypothesis that helminth infections have immunological activity against asthma.
            

            
               
                  Table 6: 
                  
               Multiple comparison of Eosinophil in asthma and helminthes co-infection every 6 weekly for the period of 9 months.
               
            

            
                  Figure 6
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               Discussion

            This study assessed helminths immunological activities in asthmatic patient in Jos. Plateau State, Nigeria, for more database
               thereby ascertaining better options in the management and treatment of asthmatic patients in Plateau State, Nigeria. Our results
               showed that helminth infections improved the immunological activities of asthmatic patients among the resident in Jos, Plateau
               State, Nigeria. The helminth parasites of interest in this study were Ascaris lumbricoides,  Hookworm (Nectar americanus), Strongyloides stercoralis, Trichuris trichiura, Schistosoma mansoni  and Taenia species. This study is in agreement with previous researches that captured persons living in areas with high frequency of Schistosoma mansoni infection having a light incident of asthma and the treatment of such infection with antihelminth drugs aggravate the clinical
               manifestation of asthma1313,14 . Other studies disclose that in low endemic areas such as developed countries, Ascaris lumbricoides infection is linked with increased risk of asthma15, 16 . This is also in agreement with a study that indicated that helminth infection is associated with reduced risk of asthma
               in regions with high frequency of parasite infections 17 . 
            

            Generally, this study complies with Immune modulation theories which illustrate the helminths and immunity relationships involving
               these two theories namely: co-evolution and hygiene 18,19 . 
            

            Co-evolution theory postulated “that humans adapted to helminthes parasitic infections over a long period of global underdevelopment with the human body maintaining
                  an asymptomatic stance from immune tolerance of the helminthes infections by allowing the antigens regulate the immune system
                  and manifested as protective effect on allergies, asthma, autoimmune conditions such as arthritis, inflammatory bowel disease,
                  multiple sclerosis etc” 20 .
            

            The hygiene theory pointed to “the higher prevalence of allergy and auto immune diseases in more developed nations than their developing counterparts which
                  it attributes to a higher standard of living which favored a reduced prevalence of Helminths infection and a higher allergenic
                  propensity than the lesser hygienic nations which have a higher Helminths infection propensity from a lower living standard” 18,21 , 22 
            

            The site of this study being in Jos, Plateau State, Nigeria, and a developing country has advantage of converting helminth
               infection that ought to be harmful to immunotherapy agents that will aid in treatment of asthma disease and other inflammatory
               diseases. 
            

         

         
               Conclusion

             Our finding shows that significant change in immune system takes place every six weeks. We also discover that helminth infection
               improves the immunological system thereby diminishing the effect of asthma.
            

         

         
                Significance statement: 

            This study discovered that helminth parasite can be used as immunotherapy for treatment of asthma, inflammatory diseases and
               immunological disorders. Therefore, we will advocate that in regions with high endemic of Helminth infections, Helminth organisms
               should not be regarded as parasite but symbiotic organisms. 
            

            We recommend for further research in order to explore the immunological active substance of these helminth organisms for the
               management of inflammatory diseases and immunological disorders.  
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