Available online at www.scholarsresearchlibrary.com

\\ed Sc,e
é‘ w
. 12
Scholars Research Library g §
= Q
(%) ]
Scholars Research Archives of Applied Science Research, 2012, 4 (5):2237-2243 % ( ~" 3
(http://scholar sresear chlibrary.convarchive.html) C\"\-Q
Library
I SSN 0975-508X

CODEN (USA) AASRC9

Studies on asthma and allergic rhinitis among occupational hazardous
workersin and around Pollachi

S. Manohar*?, K. Sivanandhan®, A. Michael® and R. Selvakumaran®

8K arpagam University, Coimbatore
PRagavendra Clinic, S.S. Kovil Street, Pollachi.
“Department of Microbiology, PSG College of Arts & Science, Coimbatore.
dMuthaiammal Arts and Science College, Rasipuram, Namakkal.

ABSTRACT

Between 200 to 300 Million people around the glob suffer from Asthma and Allergic Rhinitis and the number is
increasing. India has an estimated 15 to 20 million asthmatics, with a prevalence rate of 10 and 15 percent. In
order to find out the prevalence rate of allergic diseases among occupational hazardous workers in and around
Pollachi, an epidemiological study is conducted in industrial areas Surya Spinning Mill and Shri Dharma Shastha
Coir Industry along with Dr.K.Svanandhan. Blood samples are collected and analyzed using IgE ELISA kit. A
total of 113 workers, Surya Spinning Mill 94, Shri Dharma Shastha Coir Industry 19 are examined clinically, data
are collected using a questionnaire and blood samples are collected and analyzed and tabulated. It is found out
that prevalence rate of Asthma and Allergic rhinitis in Surya Spinning Mill is 12.7% and in the Coir Industry it is
15.8 percent. The results showed that the prevalence rate of Asthma and Allergic Rhinitis are within 10 to 12
percent as in the case of urban and rural area. From the above study it is also proved that just exposure to dust or
smoke or coconut husk alone will not cause Bronchial Asthma or Allergic Rhinitis.

Keywords: Bronchial Asthma, Allergic Rhinitis, IgE ELISA&iPrevalence Rate, Immunoglobulin E.

INTRODUCTION

“Asthma is a complex disorder involving a combinatiof genetic and environmental interactions tlestd| to
airway inflammation characterized by T — helper eell polarization and airway wall remodeling acg@amied by
extensive epithelial dysfunctioh”

Allergen exposure is the single most powerful emvinental risk factor for asthma. Recently thers baen an
increase in morbidity associated with asthma amudetlis strong evidence that asthma and allergiordiéss are
increasing in prevalence and severity.

Hence, “asthma” is a complex genetic disorder, ession is influenced by the interaction betweenegerand
environmental factors.

Genetic susceptibility Allergens, Clinical Asth
for asthma, atopy, BHR air pollutants (Revdesand
Genetic heterogeneity, + Viral infections = inreversible
Penetrance, phenocopy changes in in airwagtsre

seasons, age function)
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Unless there is genetic susceptibility for asthatapy, allergens like air pollutants, smoke, virdéctions, seasonal
changes etc cannot cause asthma or atopic disortleiarder to prove this factor by laboratory asé, we have
taken up epidemiological survey among workers, waykn Spinning Mills, coconut husk mills etc.

It has been internationally accepted that prevaleand severity of allergic diseases including Asthrhave
increased over the last 30 yeardhe average incidence rate is 10 to 15%. Thétheause of Asthma increase
with age in UK and approach over £ 1 billion pemAim.

The association between Air Pollution exposure ttuéndustrialization and occurance of allergic disy like
Bronchial Asthma has been recognized. Since tHg part of this century, various epidemiologicaldy has been
conducted in various parts of the world like GergydPortuguese, Belgium, China, Japan etc.

The study showed slight increase in occuranceimaeea with high air pollution but epidemiologicalidy in other
area like residential, sub urban area also showaé or less same level of occurance.

So in order to find out the actual occurance rdteAsthma and Allergic Rhinitis in industrial areand an
epidemiological study among occupational hazardeakers in and around Pollachi has been conductatdyself
along with the collaboration of Dr. K. Sivanandhan.

We have selected two industrial areas posing enmiemtal risk factor for Asthma.

1.Surya Spinning Mill situated on the eastern outslaf Pollachi.
2.Sri Dharma Shastha Coir Industry, also situatettiéneastern outskirts of Pollachi.

Totally 113 workers from industrial were examinedfind out whether they suffer from Bronchial Asthrand
Allergic rhinitis. Questionnaires were filled updablood samples were collected.

MATERIALSAND METHODS

Collection of sample

Blood samples are collected on October 2011 by yeincture, allowed to clot and separated the sdmym
centrifugation at room temperature. If sera caflmoassayed immediately, they will be stored al@48r a week.
Avoided repeated freezing and thawing of serum $amp

Principle of the assay

The MAGIWEL IgE (Merck) quantitative is a solid meenzyme-linked immunosorbent assay (ELISA). Taksw
are coated with anti- IgE antibodies. The sammtmydards and controls are incubated in the wetls @nzyme
conjugate which is another antibody directed towadifferent region of IgE molecules and chemicalipnjugated
with horseradish peroxidase. Unbound enzyme cotgugawashed off and the amount of bound peroxidsise
proportional to the concentration of the IgE prédanthe samples, standards and controls. Upontiadddf the
substrate and chromogen, the intensity of coloveldped is proportional to the concentration of IgEhe serum

Assay procedure and conditions

All the samples and reagents are kept in a roorpéeature (24-3C), used new disposable tips for each specimen.
Secure the desired number of coated wells in thdehoDispensed 10uL of standards, controls orreesamples
into appropriate wells, immediately added 100ulU& zero standard diluents into each well, therubate for 30
minutes at room temperature. Removed incubatiortumgxand rinsed the wells 5 times with tap wated(8Qand

the water thoroughly, dispensed 100uLof enzymeugate to each well and incubated 30 minutes; Rethtive
incubation mixture and rinsed with water five tim&sspense 100uL of solution A and then 100uL dfison B

into each well and incubated for 10 minutes in rommperature. Added 50uL of stop solution and stdpihe
reaction and read O.D at 450 nm with a micro wesdider

Washed the micro wells and removed water thoroudhilyetted all reagents and samples into the bottbwells

and avoided scratching the well. Vortex-mixing baking of wells is not required. Absorbance is raction of time

and temperature of incubations. We kept reageatapkes and needed wells ready and assigned. utezhshe
equal elapsed time for each Pipetting without migion. For the same reason, the size of the assagach time is
also limited. It is suggested to run no more thamatients with a set of reference standards itichtp.

Calculation
Microwell reader capable of determining at 450 smsed. The IgE value of patient is obtained dewvi!:
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Plotted the concentration (X) of reference standaainst absorbance (YY) on full logarithmic paper.
Obtained the value of patient IgE by referencéntostandard curve.

Expected value

Serum IgE may vary as a result of season of thagrgghical location, diet and the year. It is rentended that
laboratory should establish expected normal raBgedy of the expected concentration of IgE in aytajon of
healthy non allergic individuals are complicatedthyg fact that some individuals may have sub-dihallergies,
and have abnormal IgE concentration.

The geometric mean IgE values for healthy childrame been reported to be age dependent and pdakrtg at
the range of 10 years. For non atopic adults, dwergetric mean IgE value was reported to be 14 1U/mL

TOTAL IgE
Normal range
Age | Value Age Value|
<lyr | <29.0| 2-3yr| <45.0
1-2yr | <49.0] 3-9yr| <52.0
Adults | <87.0

Analytical sensitivity : 1.01U/mL
Calibration range : upto 2000 IU/mL
Specimen required : 2mL random serum sample

RESULTS

INDUSTRIAL AREA SURIYA SPINNING MILL

Out of 94 workers examined 51 are females and d3rales. 36 workers are working for less thandr ye the
mill. 21 persons are working for 1 to 5 years; Esspns for 6 to 10 years; 14 persons between 20 j@ars and 8
persons for more than 20 years.

71 workers are from rural area and 23 from semanrdrea.

Among 94 workers, 47 persons (50%) are having nbkenal of (Below 100 IU/ml) Immunoglobulin E (IgER2
workers having IgE level between 100 to 150 IU/r2B.6%) 12 workers (12.7%) are having IgE level letw151
to 300 IU/mL; 4 workers (4.2%) between 301 to 500mL and 9 workers (9.6%) are having IgE level ab&00

IU/mL.

EPIDEMIOLOGYCAL SURVEY FOR ALLERGIC DISORDERSAMONG WORKERS OF SURYA SPINNING MILLS, POLLACHI

S.No. | Age | Sex | Year of Working | Eosinophil Count | IgE Estimation
01. 39 F 10 yrs 100 104
02. 28 F 2yrs 120 82
03. 19 F 1lyr 90 600
04. 18 F 1yr 70 102
05. 39 M 2 yrs 80 398
06 19 F lyr 65 102
07. 51 M 4 months 80 50
08. 29 M 2 yrs 180 89
09. 45 M 1yr 20 105
10. 27 M 6 months 210 32
11. 34 M 2 yrs 100 98
12. 34 F 2yrs 240 80
13. 47 F 12 yrs 140 590
14. 45 F 1yr 240 108
15. 50 F 6 months 220 221
16. 36 M 9 months 60 268
17. 26 F 3 months 78 98
18. 29 F 6 months 20 60
19. 38| M 1yr
20 38 M 1yr 180 120
21 37 M 15 yrs 210 192
22 28 F 6 months 210 84
23 29 F 6 months 75 106
24 28 F 1yr 30 75
25 30 F 6 yrs 64 351
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26 35 F 6 months 210 96
27 40 F 5yrs 240 826
28 34 M 1yr 160 150
29 32 F 6 months 180 120
30 28 F 10 months 120 98
31 34 F 2 months 70 86
32 18 F 4 months 20 32
33 33 M 3yrs 240 152
34 28 M 10 yrs 560 462
35 32 M 4 yrs 180 583
36 32 F 3 months 190 94
37 38 F 20 yrs 240 108
38 25 M 8 months 240 90
39 38 F 5yrs3m 110 82
40 32 F 1yr 130 30
41 36 F 13 yrs 220 180
42 32 F 12 yrs 70 292
43 23 F 15 yrs 110 852
44 39 F 6 months 52 65
45 F 6 months 52 80
46 25 F 6 months 45 70
47 27 F 10 yrs.3 m 60 190
48 20 F 2 months 180 80
49 45 F lyr 189 94
50 24 F 3 yrs 100 118
51 36 F 3 months 85 98
52 25 F 6 yrs 204 160
53 17 F 1yr 220 20
54 29 M 15 yrs 290 211
55 36 F 7 yrs 65 89
56 18 F 3 months 90 100
57 34 M 10 yrs 75 158
58 54 M 27 yrs 472 149
59 47 M 26 yrs 54 152
60 35 M 21 yrs 165 98
61 55 F 10 yrs 106 120
62 42 M 10 yrs 62 88
63 29 F 1lyr 204 102
64 50 M 28 yrs 225 107
65 34 F 10yrs 45 90
66 29 F 5yrs 250 120
67 42 M 25 yrs 420 104
68 52 M 15 yrs 100 80
69 35 M 10 yrs 136 98
70 30 M 3yrs 72 921
71 62 M 15 yrs 120 90
72 31 F 8 yrs 256 88
73 45 M 6 months 40
74 42 F 16 yrs 100 98
75 42 M 9 yrs 189 90
76 38 F 1 month 71 70
77 21 F 2 months 160 80
78 42 F 1 month 120 50
79 37 M 12 yrs 225 150
80 39 M 19 yrs 360 130
81 47 M 8 yrs 560 920
82 35 M 15 yrs 80 90
83 55 M 3 months 576 45
84 73 M 5yrs 996 78
85 F 5yrs 140 85
86 49 M 28 yrs 58 90
87 22 M 6 yrs 45 98
88 52 M 20 yrs 120 1050
89 30 M 4 months 80 60
90 59 M 25 yrs 96 130
91 40 M 4 yrs 260 169
92 41 M 22 yrs 183 183
93 55 M 7 months 55 80
94 28 M 5yrs 80 92
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Out of 94 Workers, 12 persons are suffering fronerbwsigns and symptoms of either Bronchial Asthmd a
Allergic Rhinitis.

S.No. | Age(Yrs) | Gender | Yearsof Working | IgE Estimation | Eosinophil Count
1. 19 F 1Yr. 600 90
2. 39 M 2 Yrs. 398 80
3. 47 F 12 Yrs. 590 140
4. 36 M 12 Yrs. 268 60
5. 37 M 9 Months 192 210
6. 40 F 15 Yrs. 826 240
7. 23 F 5 Yrs. 852 110
8. 30 F 3Yrs. 921 72
9. 37 M 12 Yrs. 150 225
10. 47 M 8 Yrs. 920 560
11. 52 M 20 Yrs. 1050 120
12. 55 M 7 Months 80 55

Among 12 persons, who are suffering from allergisorters 3 (3.2%) workers are suffering from alierg
manifestations even before joining Mill. Only 9%) persons started having either bronchial asthnaaallergic
rhinitis after joining the mill. So the prevalenade among 94 workers is 12.7%. In Dharma Shasthsstry out
of 19 workers working in the mill only 3 workerseaaffected (15.8%)

If exposure to the dust or smoke or coconut hudkbsithe cause of allergic diseases such as Brahasthma and
allergic rhinitis, then all the workers must beeated; but the study shows only 10 to 15% of thekeus are
affected. Hence what factor give protection to&0@6 to 85% of workers or people, who are not affgchas to be
answered.

INDUSTRIAL AREA SRI DHARMA SHASTHA COIR INDUSTRY

Among 19 workers, 10 are males and 9 are femaldsthe 19 workers are from rural area only. 2quers are
working for less than 1 years. 3 persons are wgrkietween 2 to 5 years; 4 persons between 6 {®@4d® and 8
persons between 11 to 20 years. 2 persons aréngdde more than 20 years.

SRI DHARMA SHASTHA COIR INDUSTRY, POLLACHI

S.No. | Age(Yrs) | Gender | Yearsof Working | IgE Estimation | Eosinophil Count
1. 67 M 15 87 265
2. 50 F 30 89 128
3. 38 M 16 28 70
4. 41 M 1 84 272
5. 43 M 11 53 58
6. 28 F 5 43 975
7. 35 F 5 68 248
8. 70 M 11 26 110
9. 43 F 9 87 180

10. 35 M 10 102 183
11. 40 M 5 72 305
12. 51 F 20 22 192
13. 32 M 8 167 476
14. 40 F 20 226 195
15. 47 M 20 97 72

16. 79 M 30 128 140
17. 28 F 1 278 236
18. 40 F 2 263 372
19. 35 F 11 39 360

Out of 19 workers, 9 are born as first child toithgarents. Three persons are having allergic reatafions
(Bronchial asthma — 2 and allergic rhinitis one)eQvorker aged about 67 years, working in the roillrhore than
15 years, is having bronchial asthma for the lasto®iths another worker aged about 79 years, a ichsomoker, is
working in the mill for the last 30 years; but he having bronchial asthma for the last 60 yearendd, the
bronchial asthma is not related to fibre dust. sésum IgE level (only 87 IU/ml) is not raised. épersons is
having sneezing complaints for the last one molnéh;serum IgE level is not raised; but there ighglincrease in
absolute eosinaphil count (975 cells)
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Among 9 workers who are born as first child, 2 passare having allergic manifestations. 5 worlaeshaving
family history of Bronchial asthma and / or allergihinitis. None of the worker is having overteatjic
manifestations.

As for as serum immunoglobulin E level is concerrfeg persons are having elevated IgE level ieterthan 100
IU / ML. Among the five persons, only one pers@baving overt bronchial asthma manifestations;rémaining
four persons are having only elevated serum IgvEl leithout showing allergic manifestations. Wteatlthe fibre
dust caused the rise in serum IgE is a controveisitor since two workers are working for one awd years and
another 2 workers for more than 8 and 20 yearsth Bwmrkers are born as first child; but no familigtbry of

allergic manifestations.

Hence only 3 persons (2 persons — Bronchial Astanthone person from Allergic rhinitis) are showailtgrgic
manifestations which are not related to fibre dugtosure and the prevalence rate is 15.8 % whieb ia the case
of other rural and urban areas.

DISCUSSION

The rising trend in cases of Asthma is parallelgccb-ordinated efforts to identify the causes a§ tivorldwide
epidemic. It is unclear when the epidemic startédpattern of geographical distribution began toeege from
international cross sectional studies such as thefean Community Respiratory Health Survey (ECRId8) the
International Study on Asthma and Allergies in @hdod (ISAAC). The association between air padintand
respiratory morbidity and mortality has been redpgth since the early part of this century. It ixdgse of
proliferation in the number of cars, Sulphur Di-@i(SQ)* smoke from burning coal, photochemical pollutatis
to combustion of petrol and diesel. The principallutants are N@° Ozoné& and particulatésand SQ. A detailed
study was conducted with 1576 lifelong non-smokar8eijing, China, to assess the effects of bottoor and
outdoor in pollution. Subjects were classifiedratustrial, residential or sub urdanThe prevalence of wheeze did
not differ greatly between the three geographicehs. The epidemiological study conducted by Drargandhan
in and around Pollachi in industrial, urban andahareas in 2009 to 2010 also showed more or ke devel of
(10% to 15%) prevalence rate of allergic disordi&esbronchial asthma and allergic rhinifis.

In our study also, we selected two industries whise workers are daily exposed to dust like cotdmsks,
coconut fibres and cotton dusts. In Suriya Spigmiill, the heads of the workers are covered withirdte layer of
cotton dusts. Few of the workers are coveringrthese and mouth with some cloths; but most ofvtbekers are
not wearing faces mask. In Sri Dharma Sastha CGulustry also, the workers are not wearing face kaas
Actually, we are able to remove a thick layer obwin-coloured coconut husks from their nostrils. Suariya
Spinning Mill out of 94 workers, only 9 (9.6%) pers started having either bronchial asthma andgadlehinitis
or both after joining the mill. Hence the prevalemate of bronchial asthma / allergic rhiniti®i57% only. If we
include the worker who are having bronchial asttefmre joining the mill, then total number of workaffected is
12 and the prevalence rate is 12.7%.

In case of Sri Dharma Sastha Coir Industry, out®fworkers only 3 persons are showing allergic featations
and the prevalence rate is 15.8% which is as ircéise of other rural and urban areas.

Although most of the workers are working for mdnart 20 years, they are free from allergic disordétence it is
evident from our study that exposure to allergerthss cotton dust in Spinning Mill and Coconutkhasd fiber in
Coir Industry are not the causative factor for Ritwial asthma and allergic rhinitis; perhaps thdleggens may act
as triggering factors in precipitating the asthmattacks.

CONCLUSION

The above epidemiological study of asthma amongimational hazards workers in and around Pollackérty
showed that just exposure to dust and other polisitan the atmosphere along will not be cause fretbping
allergic disorders, like bronchial asthma, allendimitis, etc. but also there must be associatbdrdactors such as
genetic susceptibility life style, diet, antenatdéction, early childhood infection etc.

Hence further epidemiological study is requiredirid out the cause for epidemics of allergic digwsdike asthma.
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