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INTRODUCTION

Foundry Industry occupies a key role in the economy of the

country. The occupational health problems in foundry industry

are many due to variety of stress factors such as noise,

inadequate illumination, high concentration of silica dust,

metal dust coal dust and heat are very important. Silica dust is

serious problem in this industry affecting the working

environment. In foundry silica dust produced in various

operations freely fly in the air. The fly dust enters the respiratory

tract and causes respiratory stresses. Takayoshi et al. (2007)

observed effects of particle size of intratracheally instilled

crystalline silica on pulmonary inflammation, which causes

changes in bronchoalveolar lavage fluid and pulmonary

tissues. Yasuo et al. (2005)  demonstrated expression of clara

cell secretary protein in the lungs of rats exposed to crystalline

silica. In previous study More and Sawant, (2010) have

observed that the workplace environment of foundry was

extremely adverse. In the present study efforts have been made

to correlate the physiologic responses of foundry workers to

animal model.

MATERIALS AND METHODS

Study area

MIDC Shiroli is one of the industrial areas near Kolhapur city.

It is located six kilometer away from city. There are fifty

foundries in Kolhapur, and about 9000 workers are working.

In India near about 6000 foundries are present. In foundry

variety of foundry process are carried out which includes

making the pattern, preparation and mixing of sand, making

and assembling the mould, melting metal in furnace and finally

removing all adherent sand and superfluous metal from the

finished casting. Workers are involved in these different

activities. The environmental conditions are hot, noisy and

dusty. The overall occupational environment inside the

foundry in different sections affects the physiological behavior

of workers. Mostly silica dust, coal dust and metal dust

produced in foundry operations affects the respiratory system

of workers.

Selection of animal model

To study physiological reactions to foundry dust exposure,

albino rats (Rattus norvegius) were exposed for period of 8 h,

16 h and 24h respectively in the foundry environment. The

physiological reactions of rats were similar to those of human.

Therefore, the rat animal model was preferred and used to

investigate the mechanism of response and to identify

pathophysiological changes in lungs related to foundry dust

exposure.

Experimental protocol of the animal model

The male albino rats (Rattus norvegicus) weighting about 220

to 240 g were selected as experimental animals. Rats were

divided into two groups control and experimental.

Experimental groups of animals were divided into five sets for

each section of foundry and exposed for 8h, 16h and 24h

respectively inside the foundry in five different sections during
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exposure the rats were fed with gold mohair rat feed (Hindustan

Lever Ltd. Mumbai) and water ad libitum. The control groups

had three rats which were kept in laboratory environment.

Experimentations were conducted according to “INSA – Ethical

guidelines for use of animals in scientific research.”

Physiological study

Histological technique for lung

The experimental animals after exposure inside the different

sections of foundry for appropriate time were sacrificed by

cervical dislocation. The animals were cut open and lung

tissues were fixed in 20 % CAF (2g Calcium Acetate in 10 %

Formalin). The tissues were dehydrated and paraffin blocks

were prepared. The sections were fixed on glass micro slides

by using albumen as adhesive and staining done by

Haematoxylin-Eosin (HE) by standard procedure.

RESULTS

Histopathology of lungs

Fig. 1 of plate I and II shows T.S. of lung of control rat indicating,

bronchiole, alveoli, normal thickness of interalveolar septum

and blood vessel.

Mild alveolar congestion reducing alveolar space was observed

in T.S. of lung from 8 h exposure to 16 h exposure which later

becomes moderate after 16 h exposure and severely moderate

after 24 h exposure (Fig. 6 and 7 of Plate I).

Plate 1: 1. Photograph of lung of control (1) H & E x 40, showing

Bronchiole (B), Blood vessel (Bv), Terminal bronchiole (T) and Alveoli

(A), 8h exposure shows B, Bv, A, T, As and 16h exposure shows

Alveolar congestion (Ac) (5, 6, 7 and 8)

Plate 2: II Photograph of lung of 24h exposed rat H & E x 40

showing B, Bv, T, A, As Alveolar congestion (Ac), RBC congestion

(Rc) and Pulmonary edema (Pe) (1 to 8)
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Mild thickening or alveolar wall was observed from 8h

exposure which become moderate after 16 h exposure and

later moderately severe in T. S. of rat lung after 24 h exposure

respectively (Fig. 7 and 8 of plate II).

The blood vessel showed no change up to 8 hr exposure but

thickening of wall of blood vessel was mild up to 16 h

exposure and moderate after 24h exposure in foundry

environment. The lumen of wall of blood vessel completely

reduced after 24 h exposure (Fig. 3, 6 and 8 of Plate II).

DISCUSSION

Variety of gases, fumes and vapours are reported in foundry

environment where cupola furnaces are used. These foundries

emit CO, SO
2
 and particulate matter (dust). (Rao, 1996). Air

pollution in foundries was reported by Mathew et al. (1984).

Air in the foundries contains irritants like formaldehyde, phenol

and various amines. These contaminants are generated by

core shell making and moulding process which irritates the

eyes and the respiratory tract Aakesson et al. (1986).Various

metal fumes are also generated during founding processes,

especially during melting and pouring operations in ferrous

foundries. Iron oxide is the major fume generated in iron and

steel operation. “Metal fume fever”, results from exposure to

these contaminants. This is an acute illness of short duration

which commences some hours after inhalation of the metallic

fumes. The symptoms include muscular pain, dry throat,

coughing, headache and nausea chills and sweating may

occur later. The changes in the organ system occur because

of effects of foundry dust particles.

Histopathological observations of lung of rat exposed to

foundry environment shows that, thickening of alveolar wall,

thickening of wall of blood vessels, alveolar congestion

peribroncheal edema, and inflammatory cells was more

surrounding the blood vessels and fibrosis between bronchial

wall Plate I and II.

Takayoshi et al. (2007) observed effect of particle size of

intratracheally instilled crystalline silica on pulmonary

inflammation, which causes changes in blood,

bronchoalveolar lavage fluid and pulmonary tissues,  similar

changes in experimental animals exposed to foundry

environment, were also observed in this experiment.

Yasuo et al. (2005) documented expression of clara cell

secretary protein in the lungs of rats exposed to crystalline

silica in vivo he showed that how clara cell secretion protein

plays role in regulating the acute inflammatory response in the

lung. Hiroko  et al. (2006), observed expression of hem

oxygenase-1 in the lungs of rats exposed to crystalline silica,

the levels of Ho-1(heme oxygenase-1) were increased following

intratracheal instillation of crystalline silica, which increases

alveolar macrophages, which indicates Ho-1 is related to lung

injury.

In present study, pulmonary edema, RBCs, congestion, patchy

fibrosis in alveolar wall, alveolar congestion observation was

that the wall of blood vessel shows thickening and reduction

lumen of blood vessel (Plate I and II). This may be result in

cardiopulmonary impairments. These changes may be

responsible for migrations of PMNs from blood stream to lung.

ACKNOWLEDGEMENT

The authors are thankful to U.G.C. New Delhi for granting

Teacher Fellowship and to the Professor and Head, Depart-

ment of Zoology, Shivaji University, Kolhapur for providing

necessary facilities.

REFERENCES

Aakesson, B., Bengtsson, M. and Floren, I. 1986. Visual disturbances
after industrial triethylamine exposure. Int. Arch. Occup. Environ.
Health. 57(4): 297-302.

Hiroko, N., Yasuo, M., Masami, H., Takako, O., Akira, O., Toshiak, H.
Y. and Kaori, K. 2006. Expression of Heme oxgenase- 1 in the Lungs of
Rats Exposed to Crystaline Silica. J. Occup. Health. 48: 124- 128.

Mathew, K. C. 1984. Air Pollution in Foundries. Indian Foundry
Journal. 30 (8): 11- 19.

More, R. B. and Sawant, V. A. 2010. Physiological profile of foundry
workers in response to workplace environment. Biological Forum An
Int. J. 2 (2):42-45.

Rao, B. P. S. 1996. Air Pollution mitigation strategy in Indian Foundries.
Ind. J. Environ. Protection. 16(11): 856-861.

Takayoshi, K., Akira, O., Hiroshi, Y., Takako, O., Yasuo, M. and Isamu,
T. 2007. Effect of particle size of intratracheally instilled crystalline
silica on pulmonary inflammation. J. Occup. Health. 49: 88-94.

Yasuo, M., Hiroko, N., Masami, H., Takako, O., Akira, O., Hiroshi,
Y., Kaori, K. and Tanaka, I. 2005. Expression of clara cell secretory
protein in the lungs of rats exposed to crystalline silica in vivo. J.
Occup. Health. 47: 504-509.

PATHOPHYSIOLOGICAL CHANGES IN LUNGS OF RAT



586

APPLICATION FORM

NATIONAL ENVIRONMENTALISTS ASSOCIATION (N.E.A.)

To,
The Secretary,
National Environmentalists Association,
D-13, H.H.Colony,
Ranchi - 834 002, Jharkhand, India

Sir,
I wish to  become  an  Annual / Life  member   and Fellow* of  the  association  and  will abide by  the rules and
regulations of the association

Name      _________________________________________________________________________________________________

Mailing  Address   _________________________________________________________________________________________

___________________________________________________________________________________________________________

Official Address ___________________________________________________________________________________________

___________________________________________________________________________________________________________

E-mail  ___________________________________________Ph. No.______________________(R)______________________(O)

Date of Birth  ______________________________________ Mobile No. ___________________________________________

Qualification  _____________________________________________________________________________________________

Field of specialization & research  __________________________________________________________________________

Extension work (if done)  __________________________________________________________________________________

__________________________________________________________________________________________________________

Please find enclosed a D/D of Rs……...................……………… No. …………….......…… Dated …………………. as an

Annual / Life membership fee.

*Attach Bio-data  and some recent publications along with the application form when applying for the Fellowship of

the association.

Correspondance for membership and/ or Fellowship should be done on the following address :

SECRETARY,

National Environmentalists Association,

D-13, H.H.Colony,

Ranchi - 834002

Jharkhand, India

E-mails : m_psinha@yahoo.com Cell : 9431360645

dr.mp.sinha@gmail.com Ph. : 0651-2244071

NATIONAL ENVIRONMENTALISTS ASSOCIATION



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


