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funs'kd dh est ls 
‘kksj ls mn~Hkqr Jo.k ‘kfDr dk gzkl (NIHL) vf/klwpuk 

 dsUnz ljdkj }kjk jkti= vf/klwpuk dzekad S.O. 399 (E) rkfj[k 21 Qjojh 2011 esa 
vf/klwfpr ‘kksj ls mn~Hkqr Jo.k ‘kfDr dk gzkl (Noise Induced Hearing Loss)] jlk;uks ds 
lh/ks laidZ }kjk gqvk laLi’kZ Ropk ‘kksFk (Contact Dermatitis by direct contact with chemi-

cals) ,oa jsfMve vFkok jsfMvks/kehZ inkFkksZ ds dkj.k fod`frtU; izdfVdj.k (Pathological 
manifestation due to Radium and radioactive substances) dks [kku vf/kfu;e 1955 ds /kkjk 
25 ds mi/kkjk (i) dsa rgr lfEefyr fd;k x;k gSA 
 [kfut m|ksx ds fy;s bl vf/klwpuk ds nwjxkeh ifj.kke gksaxsaA  ;g dksbZ jgL; ugh gS] fd ’kksj dk Lrj 
[kuu izfdz;kvksa eas O;kid ekunaM tks fd ’kksj ds fy;s 90 dB(A) gS] mlls dgh vf/kd gksrk gSA 
 c<rs ef’kfudj.k us [kkuksa esa dk;Zjr O;fDr;ksa ds fy;s ’kksj dh leL;k dks vkSj c<k fn;k gSA  ;g leL;k 
Hkqfexr /kkrq [kkuksa esa dgha vf/kd  gS ftuesa fMªy }kjk yEcs Nsnu dk dk;Z ,oa Hkqfexr dk;Z djus okys dz’kj vkfn dke 
esa fy;s tkrs gaSA iks[kfj;k [knkuksa esa Hkh cMh {kerk okys HEMMs ds mi;ksx eas Hkh ‘kksj dk Lrj fu/kkZfjr ekinaM ls 
dgha vf/kd vkadk x;k gSA 
 [kku lqj{kk egkfuns’kky; ,oa nqljh laLFkkvksa] ftuesa jk"Vªh¸k [kfud LokLF; laLFkku  Hkh ‘kkfey gS] ds losZ&
{k.k crkrs gSa fd vkSlru 20% ls 25% [kfudksa esa ‘kksj ls mn~Hkqr Jo.k ‘kfDr dk gzkl (Noise Induced Hearing 
Loss) ik;k x;k gS ,oa ;g djhcu 75% rd mu deZpkfj;ksa esa gks ldrk gS tks fo’ks”kr% ‘kksj djus okyh fdz;kvksa tSls 
dh fMªfyax] CykLVhax] dzf’kax] bR;kfn eas dk;Zjr gaSA  Conferences on Safety in Mines us Audiometry dks fu;fer 
LokLF; ifj{k.k esa ‘kkfey djus dk lq>ko fn;k gS] ysfdu ;g vHkh cM+h [kkukasa esa Hkh iq.kZr% dk;kZfUor ugha fd;k tk 
ldk gSA 
 Noise Induced Hearing Loss dks [kku vf/kfu;e 1952 ds rgr vf/klwfpr fcekfj;ksa esa ‘kkfey djus gsrw 
vf/klwpuk gkyakfd ,d egRoiq.kZ ,oa lgh dne gS] ysfdu bldks dk;kZfUor djuk [kuu m|ksx rFkk [kku lqj{kk  
egkfuns’kky; ds fy;s ,d cgqr cMh pqukSrh gSA Noise Induced Hearing Loss ds diagnosis ds fy;s ifjHkkf”kr 
audiometric ekinaM miyC/k gSa ,oa bldk vklkuh ls Audiometry }kjk irk yxk;k tk ldrk gSA  Field  audiome-
try Hkh bl lanHkZ esa mi;ksx esa yk;h tk ldrh gS gkaykfd bl tkap dh viuh lhek;sa gSA [kuu m|ksx rFkk [kku lqj{kk 
egkfuns’kky; ds le{k ;g pqukSrh gS fd ,slh dk;Zokgh dk fu/kkZj.k fd;k tk, fd T;knk ls T;knk Noise Induced 
Hearing Loss ds ekeyksa dk irk yxk;k tk ldsA  eqvkots ds eqÌs dks Hkh deZdkj] izfrdkj vf/kfu;e] 1923 ds izko/
kkuksa ds vrZxr lanZfHkZr fd;k tkuk gksxkA [kku lqj{kk egkfuns’kky; dks Coal Mines Regulation, 1957  ,oa Metalli-

ferrous Mines Regulation, 1961 ds rgr ‘kksj dh fu/kkZfjr lhek ds fy;s ekinaM LFkkfir djus gksxasA [kku lqj{kk 
egkfuns’kky; dks Noise Induced Hearing Loss ds detection ,oa diagnosis ds fy;s ekinaM Hkh LFkkfir djus gksxsa 
rFkk [kuu m|ksxksa dks Hkh bldks dk;kZfUor djuk gksxkA  
 [kuu m|ksxksa dks viuh ftEesnkjh le>rs gq, bZekunkjh ,oa yxu ls dk;ZLFky ij ‘kksj de djuk gksxk rFkk 
[kkuksa  esa dk;Zjr O;fDr;ksa ds fy;s ‘kksj laj{k.k dk;Zdzeksa dks ykxq djus dh vko’;drk ij /;ku nsuk gksxkA      
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                 A NEWSLETTER OF NATIONAL INSTITUTE OF MINERS’ HEALTH 

Periodic Medical Evaluation Programme for RSMML miners 

 National institute of Miners’ Health completed Periodical Medical Examina-

tion of miners in RSMML. A total of 682 miners engaged in various sub occupations in 
various mines of Rajasthan State Mines and Minerals Limited (RSMML) were included. 
The medical examinations of workers were conducted as per the standards prescribed 

under Rule 29B of Mines Rules, 1955 and Recommendations of 10th Conference on 
Safety in Mines. A General Physical examination was carried out and recorded in Form 
“O”. All Chest X-rays were evaluated as per ILO Classification 2000 for detection of 
pneumoconiosis as recommended by Conferences on Safety in Mines. In addition to 

routine urine and blood sugar, Serum Urea and Creatinine as recommended in 10th Conference on Safety in Mines were 
also included for assessment of renal function. Blood cholesterol and triglyceride estimations were done for Lipid Pro-
file. Hematological tests like Total count, Differential count, percentage of Hemoglobin and Erythrocyte Sedimentation 

Rate was also done to diagnose Blood Dyscrasias. 
 NIMH is also contracted by Gujarat Minerals Development Corporation (GMDC) for conducting medical 
examination of about 2000 employees in various mines in Gujarat.  

MkW- ih- ds- fl’kksfn;k 

Dr. S. S. Nandi 
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REVIEW OF INSTRUMENTS 
Historical Dust Sampling Equipment - Hexhlet 

 Investigation in to the mechanics of elutriation led to the development of a horizontal 

elutriator whose separation characteristics resemble closely that of the human respiratory system. 

The Hexhlet dust sampler as it was therefore called makes use of one such horizontal elutriator which 

when combined with a Soxhlet thimble collects the respirable dust which in turn can be said to be a 

representative sample. This device was provided with a vacuum pump or ejector with a critical orifice 

which provides the optimum air flow. Research had shown that there was good concordance when a 

comparison was done between the theoretical size penetration curve of the human lung and for the elutriator. This comparability 

was one of the most attractive features of this instrument which was frequently used for obtaining samples for comparative analysis 

of inhaled dust as against the total airborne dust concentrations which were obtained from other filtration 

Ergonomics-The Science of better living: 
 Ergonomics is the science of designing a task according to the capabilities and limitations of the workers in a way so as to 

improve the productivity without affecting the workers fitness. Derived from the Greek words, 

"ergon" (work) and "nomos" (natural laws), ergonomics can be scientifically defined as – “A scientific 

discipline concerned with the understanding of interactions among humans and other elements of a 

system, and the profession that applies theory, principles, data and methods to design in order to 

optimize human well-being and overall system performance".  

 The word ergonomics was coined in 1857 by Wojciech Jastrzebowski though way back in 

1773, Bernardino Ramazinni had mentioned about a co-relation between musculo-skeletal injuries 

resulting from occupations engaged in. Even Frederick Taylor had in early 1900s advocated improving worker efficiency using the 

basics of ergonomics. However it was during the World War II that ergonomics actually took off with interest in human-machine 

interaction on the rise. Today globally, ergonomics is recognised as a major factor in improving worker efficiency. Many international 

and national bodies too have been established for its propagation.  This discipline of ergonomics can basically be divided into the 

following sub branches: 

Physical ergonomics concerned with human anatomical, anthropometric, physiological and bio mechanical characteristics. 

Cognitive ergonomics concerned with mental processes, and its effect on human interaction. 

Organizational ergonomics concerned with the optimization of socio technical systems policies and processes. 

 NIMH is currently in the process of designing a project for studying and improving the work conditions of miners 

involved in underground mines. 

Aarogya Khanik Software: 
 NIMH has recently developed a software for health surveillance of miners and Form ‘O’ 

based data entry. The software has potential for being a useful tool in health evaluation studies as it 

can be used to generate reports as well as statistically evaluate data. The software has facility to 

attach a thumb scanner and web cam for storing records unique to each miner. The software has 

been developed with a search facility with miners’ name, through his ID or any other parameters. 

Furthermore the software has been developed to operate in LAN for data access as well as data 

transfer from multiple users to the Administrator. This software, known as Aarogya Khanik will be 

used by the Occupational Health department for its PME project in Gujarat Mineral Development Corporation mines as it will allow 

field testing of the software. 

 In addition, the software also has been designed to extract data from PDF reports of spirometry and audiomety. This 

facility in software will simplify data analysis for NIMH scientists for epidemiological studies. The software has been incorporated 

with checks at the time of entry of medical history of the subjects for data security. As the report generation facility is available only 

to the administrator misuse of software is prevented.  

 The Aarogya Khanik software therefore will not only reduce manual and paper work, but will also help in maintaining a 

database that can be utilized as and when the need arises. It is truly a milestone that NIMH has achieved in the Health Surveillance 

data management. 

- G. S. Ravindra 

- K. Sarkar 

- S. C. Narwadiya 
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No Name of the Project Student Guide 

1. Induction of Heme oxygenase—1 by Bauxite exposure  Yogita Gadge Dr. Shubhangi Pingle 

2. Electrophoretic Studies on biomarkers in occupationally metal exposed workers Ishrat Siddiqui Dr. Shubhangi Pingle 

3. Effect of long term Bauxite dust exposure on selected biochemical parameters 
and hormones profile 

Sandeep Rahangdale Dr. Shubhangi Pingle 

4. Comparative analysis of different noise monitoring standards—A case study in 
open-cast Manganese mine 

Tirthankar Saha Debasis Chatterjee 

Post-graduate Dissertation Projects conducted: 

No Name of the Project  Sponsoring Agency  Remarks  

1. Development of protocol for evaluation of vibration hazard potential of mining 
equipment.  

Ministry of Mines, 
S&T Division, GOI  

Study in  
progress  

2. Systematic study of potential biomarkers of occupational diseases in miners. Ministry of Mines, 
S&T Division, GOI  

Analysis in 
progress 

Ongoing S & T projects 

R & D projects 

Expression of Protein in Bauxite Dust Exposed workers by Induction of Heme Oxygenase - I  
 
 Aluminum (Al) is present in very small amounts in living organisms but is abundant in the environment.  During chronic, 

prolonged exposure, Al accumulates in various tissues, bones, spleen, heart, and liver. It is also speculated that aluminium might be 

interfering with haem biosynthesis as it can induce various abnormalities in porphyrin and haem metabolism. There have been several 

studies examining the health of workers in aluminum smelters, but none for workers in bauxite mining and alumina refining. The study 

by NIMH was aimed at investigating proteins fractions, which are expressed in response to elevation of heme oxygenase-1 (HO-1) 

levels in the bauxite dust exposed miners. HO-1 was analyzed in the serum samples of Bauxite dust exposed mine workers by ELISA.  

Controls (n=10) as well as Experimental (Bauxite exposed samples n=51), which were having high concentration of HO-1 were 

selected for electrophoresis study.  

In the study, unknown protein fractions were expressed in between the position of Molecular Weight markers 43 kDa 

(Ovalbumin) and 14 kDa (Soyabean trypsin Inhibitor), when compared with the control group. The molecular weights of the unknown 

proteins, expressed in blood serum of Bauxite dust Exposed mine workers, were determined by the use of graphical log method, and 

results showed it to be 35.76 kDa and 18.06 kDa respectively. The results showed that serum of about 70 - 80 % of bauxite dust 

exposed workers, expressed the 35.76 kDa and 18.06 kDa of the unknown protein.  

Enzyme Linked Immuno Sorbant Assay (ELISA): 

 ELISA also known as enzyme immunoassay (EIA), is a rapid immunochemical test 

that involves an enzyme (a protein that catalyzes a biochemical reaction), and an antibody or antigen 

(immunologic molecules). The ELISA has been used as a diagnostic tool in medicine. In simple terms, 

in ELISA, an unknown amount of antigen is affixed to a surface, and then a specific antibody is applied 

over the surface so that it can bind to the antigen. This antibody is linked to an enzyme, and in the 

final step a substrate is added that enzyme can convert to some detectable signal, most commonly a 

colour change in a chemical substrate. 

 ELISAs are readily automated and thus capable of high output quantification of analyte concentrations. They are highly sensi-

tive and specific and compare favorably with radioimmune assay (RIA) tests. They have the added advantages of not needing radioiso-

topes or a radiation-counting apparatus. ELISA has today become a fundamental tool for drug discovery, toxicology, animal studies, 

and clinical trials in the pharmaceutical industry because of its ability to assess large quantities of samples. 
- R. G. Tumane 

- Y. Gadge 
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 Forthcoming Events:  

1. 7th EFCC Symposium for Balkan Region Biomarkers: From Standardization to Performance, Belgrade, Serbia, 23-

25 June, 2011 

2. 12th Iranian Congress of Biochemistry and 4th International Congress of Biochemistry and Molecular Biology, 

Mashhad, Iran, September 6-9, 2011 

3. Xth Czech National Congress of Clinical Biochemistry, Pilsen, Czech Republic, September 20-22, 2011. 

4. International Conference on Molecules to Systems Physiology, University of Calcutta, Kolkata, India September 

21-23, 2011. 

5. International Conference on Ergonomics and Human Factors, IIT-Chennai, India. December 13-17, 2011. 
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Participation in the 85th workshop on Electrophoresis techniques: 

     Dr. Shubhangi Pingle, Senior Research Officer and HoD, Biochemistry dept. along with Shri 

Pravin Soni, JRF participated in the 85th work shop on “Electrophoresis Techniques” held from 

23rd May to 1st June 2011 at The Electrophoresis Institute, Salem, Tamil Nadu. 

The program exposed participants to various electrophoresis techniques in addition to the 

advancements in electrophoresis. In addition to lectures on electrophoresis, specialized lec-

tures on Western Blotting and PCR were delivered by experts. The participants were also 

exposed and provided  hands on training in the techniques.  

CONFERENCES/VISITS:  

CONSULTANCY SERVICES OFFERED BY NIMH: 

Occupational Hygiene Surveillance 

• Airborne Respirable Dust studies in accor-

dance with MMR—124 

• Area & Personal Noise Monitoring studies 

• Noise Mapping 

• Illumination studies in accordance with 

MMR 148(2) of 1961 

• Whole-body and Hand Arm vibration 

monitoring studies 

• Free Silica analysis on FTIR 

• Metal analysis using AAS 

Occupational Health Surveillance 

• Periodic Medical Examination of miners in accor-

dance with DGMS guidelines 

• Evaluation of X-Rays as per ILO classification for 

Pneumoconiosis 

• Audiometry testing for evaluation of Noise Induced 

Hearing Loss (NIHL) 

• Spirometry for Lung Function Tests 

• Testing for various biochemical parameters 


