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º·¤Ñ´ÂèÍ

§Ò¹ÇÔ¨ÑÂ¹ÕéÁÕÇÑμ¶Ø»ÃÐÊ§¤ìà¾×èÍ¤é¹ËÒ´Ñª¹ÕªÕéÇÑ´Hemeoxygenase-1 (HO-1) à¾×èÍ¡ÒÃÇÔ¹Ô¨©ÑÂ¡ÒÃà¡Ô´

âÃ¤«ÔÅÔâ¤ÊÔÊã¹ÃÐÂÐμ é¹ ´Óà¹Ô¹¡ÒÃã¹¡ÅØèÁμ ÑÇÍÂèÒ§à»ç¹¾¹Ñ¡§Ò¹·ÕèÊÑÁ¼ÑÊ½Øè¹«ÔÅÔ¡Ò·Ò§ÃÐºº·Ò§à´Ô¹ËÒÂã¨

¢³Ð» Ô̄ºÑμÔ§Ò¹ã¹âÃ§âÁèËÔ¹ã¹ 7 Ñ̈§ËÇÑ́ ÀÒ¤àË¹×ÍμÍ¹º¹ ¨Ó¹Ç¹ 299 ÃÒÂ à¡çºÍ¹ØÀÒ¤½Øè¹ã¹ºÃÃÂÒ¡ÒÈ·Õè·Ó§Ò¹

¨Ó¹Ç¹ 3 ̈ Ǿ μèÍ 1 âÃ§§Ò¹ ̈ Ó¹Ç¹ 9 âÃ§§Ò¹ μÅÍ´àÇÅÒ¡ÒÃ·Ó§Ò¹ 8 ªÑèÇâÁ§ ¹ÓÁÒÇÔà¤ÃÒÐËì»ÃÔÁÒ³«ÔÅÔ¡Òã¹Í¹ØÀÒ¤

½Øè¹ é́ÇÂà¤Ã×èÍ§ spectrophotometer à¡çºàÅ×Í´¾¹Ñ¡§Ò¹à¾×èÍÇÑ́ »ÃÔÁÒ³àÍ¹ä«Áì Hemeoxygenase-1 (HO-1) ã¹«ÕÃÑèÁ

´éÇÂÇÔ¸Õ ELISA ãªéà·¤¹Ô¤ sandwish enzyme immunoassay àÍç¡«àÃÂì»Í´ ÍèÒ¹¼Åâ´Âá¾·Âì¼ÙéàªÕ èÂÇªÒ-

·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´¢Í§¾¹Ñ¡§Ò¹ é́ÇÂà¤Ã×èÍ§ Spirometer ÇÑ́ ¤èÒ¾ÒÃÒÁÔàμÍÃì·Ñé§ËÁ´ 3 μÑÇä é́á¡è FVC  FEV1

áÅÐ FEV1/FVC ËÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§ÃÐ´Ñº HO-1 ¡ÑºÅÑ¡É³ÐÍÒ¡ÒÃ·Ò§¤ÅÔ¹ Ô¡ (¼Å¨Ò¡¡ÒÃ

àÍç¡«àÃÂìáÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´) áÅÐ»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ ·Ó§Ò¹â´ÂãªéÊ¶Ôμ ÔàªÔ§¾ÃÃ³¹Ò

ÃéÍÂÅÐáÅÐ¤èÒà©ÅÕèÂ áÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´¡Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹ãªéÊ¶Ôμ Ô ANOVA

¡ÒÃËÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§»ÃÔÁÒ³ HO-1ã¹àÅ×Í´áÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´¡Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹

ºÃÃÂÒ¡ÒÈ·Ó§Ò¹ãªéÊ¶Ôμ Ô Spearman correlation test ¼Å¡ÒÃÇÔ¨ÑÂäÁè¾ºÃÍÂâÃ¤ã¹à¹×éÍ»Í´¢Í§»ÃÐªÒ¡Ã·ÕèÈÖ¡ÉÒ

¨Ò¡¼ÅàÍç¡«àÃÂì»Í´  áμè¾ºÇèÒ¤èÒà©ÅÕèÂ¢Í§ÃÐ Ñ́º«ÔÅÔ¡ÒáμèÅÐâÃ§§Ò¹à·èÒ¡Ñº 1.30, 1.99, 6.34, 1.10, 15.08,
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15.91, 6.31, 11.25 áÅÐ 1.67 mg/m
3
 à¡Ô¹¤èÒÁÒμÃ°Ò¹¢Í§ ACGIH standard (0.025 mg/m

3
) ¤èÒà©ÅÕèÂÃÐ Ñ́º

HO-1 ã¹àÅ×Í´ ¤×Í 320.27+207.68ng/ml ¤èÒà©ÅÕèÂ¢Í§à»ÍÃìà«ç¹μìàÁ×èÍà·ÕÂº¡Ñº¤èÒ·Ó¹ÒÂ(Predicted value) ¢Í§

FVC áÅÐ FEV1 ¤×Í 85.90+13.58áÅÐ91.58+16.76 áÅÐ¤èÒà»ÍÃìà«ç¹μ ì FEV1/FVCà·èÒ¡Ñº 109.53

+15.43%μÒÁÅÓ´Ñº ¾ºÇèÒ ÃÐ´Ñº HO-1 ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¡ÑºÃÐ´Ñº«ÔÅÔ¡Ò áÅÐ FEV1/FVC ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ- (r =

0.419 áÅÐ -0.219 p<0.01) áÊ´§ÇèÒàÁ×èÍä´éÃÑº«ÔÅÔ¡ÒÊÙ§¨Ð·ÓãËéÃÐ´Ñº HO-1 ÊÙ§¢Öé¹ áμ èÊÁÃÃ¶ÀÒ¾¡ÒÃ

·Ó§Ò¹¢Í§»Í´(FEV1/FVC)Å´Å§ ¨Ò¡¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé ¾º¤ÇÒÁÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§¤èÒÃÐ´Ñº»ÃÔÁÒ³«ÔÅÔ¡Ò ¡Ñº¤èÒ

ÊÁÃÃ¶ÀÒ¾»Í´áÅÐ¤èÒ»ÃÔÁÒ³HO-1ã¹¢³Ð·Õè¼Å¡ÒÃÍèÒ¹¿ÔÅìÁàÍç¡«àÃÂì»Í´ÂÑ§»¡μÔ áÊ´§ãËéàËç¹ÇèÒÇÔ̧ Õ¡ÒÃÇÔ¹Ô̈ ©ÑÂ

¡ÒÃÊÑÁ¼ÑÊ½Øè¹«ÔÅÔ¡Ò â´Â¡ÒÃμÃÇ¨¤èÒ»ÃÔÁÒ³HO-1ÁÕ¤ÇÒÁäÇ¾Í·Õè¨Ð¹Óä»à½éÒÃÐÇÑ§âÃ¤«ÔÅÔâ¤ÊÔÊ¹Í¡àË¹×Í¨Ò¡

¡ÒÃμÃÇ¨ÇÑ́ ¤èÒÊÁÃÃ¶ÀÒ¾»Í´ áÅÐÂÑ§ÊÒÁÒÃ¶·Óä é́ã¹¾×é¹·ÕèμèÒ§æ

Abstract

This study aimed to identify the relationship between blood Hemeoxygenase-1 (HO-1) levels and

three parameters: 1) chest x-ray result, 2) pulmonary function test, 3) silica levels in workplace. The serum

HO1 levels, pulmonary function test and chest X-ray were performed among 299 stone mill workers in 9

stone mills. The silica dust was also measured for 3 points in each workplace during work time for 8 hours

using air sampling equipment. The silica dust and serum HO-1 levels were analyzed by spectrophotometer

and ELISA with sandwish enzyme immunoassay technique, respectively. All chest x-ray films were read and

analyzed by specialist. The pulmonary function test parameters including FVC, FEV1 and FEV1/FVC were

used. Analysis of the relationship was performed via Anova Statistics, Spearman correlation test. There were

no lung lesions in of chest X-ray in stone mill workers. The silica levels in 9 stone mills were 1.30, 1.99,

6.34, 1.10, 15.08, 15.91, 6.31, 11.25 and 1.67 mg/m
3
 respectively of these such levels were over

ACGIH standard (0.025 mg/m
3
). The average of  HO-1 levels in serum was 320.27+207.68 ng/ml.

Additionally the average of percentage of FVC and FEV1 compared with predicted value were 85.90 ,

13.58 , 91.58+16.76 and the average of percentage of FEV1/FVC was 109.53+15.4 respectively. The

correlation between serum HO-1 levels and silica levels was positive significance (r = 0.419, p<0.01)

whereas the correlation between serum HO-1 levels and percentage of FEV1/FVC was negative significance

(r = -0.219, p<0.01).

Although the correlation between serum HO-1  levels and silica levels was positive and  the corre-

lation between serum HO-1 levels and percentage of FEV1/FVC was negative but the result of chest x-ray

film was normal,  this study showed that by determining the blood HO-1 levels, It was sensitive enough to be

used as indicator for early detection of lung's pathology in the workers who were exposed to silica dust. It could

be move to do in any sites and any factories and be the early screening test to silicosis prevention which was

»ÃÐà´ç¹ÊÓ¤Ñ- Keywords

½Øè¹«ÔÅÔ¡Ò Hemeoxygenase-1 (HO-1), silica

âÃ¤«ÔÅÔâ¤ÊÔÊ Silicosis
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more practical than chest x-ray.

º·¹Ó

»Ñ-ËÒ¤Ø³ÀÒ¾ÍÒ¡ÒÈ·ÕèÁÕ¼Å¡ÃÐ·ºμèÍÊØ¢ÀÒ¾

à»ç¹¼ÅÊ×ºà¹×èÍ§ÁÒ¨Ò¡Í¹ØÀÒ¤½Øè¹ (particulate matter:

PM) Í¹ØÀÒ¤½Øè¹·ÕèÁÕ¢¹Ò´¢Í§ mass median diameter

10 äÁ¤ÃÍ¹áÅÐ¹éÍÂ¡ÇèÒ àÃÕÂ¡ÇèÒ PM10 (coarse fraction)

Í§¤ì»ÃÐ¡Íº¢¹Ò´áÅÐ¾×é¹·Õè¼ÔÇà»ç¹¾ÒÃÒÁÔàμÍÃì¢Í§¡ÒÃ

à¡Ô´¾ÔÉ¢Í§Í¹ØÀÒ¤½Øè¹
(1)

 Í§¤ì»ÃÐ¡Íº·Ò§à¤ÁÕ¢Í§

Í¹ØÀÒ¤½Øè¹ ¨Ðáμ¡μèÒ§¡Ñ¹¢Öé¹¡ÑºËÅÒÂ»Ñ̈ Ñ̈Âàªè¹ áËÅè§

¡Óà¹Ố ÊÀÒ¾ÍÒ¡ÒÈ Ä Ù́áÅÐª¹Ố ¢Í§ÁÅ¾ÔÉ
(2)

 Í§¤ì»ÃÐ¡Íº

·Ò§à¤ÁÕàËÅèÒ¹Õéàªè¹ ÊÒÃÃÐàËÂ âÅËÐË¹Ñ¡ ÍÔÍÍ¹ á¡êÊ

ÊÒÃÍÔ¹·ÃÕÂì à»ç¹μ é¹ ¨Ð¶Ù¡´Ù´«Ñºº¹¼ÔÇ¢Í§Í¹ØÀÒ¤½Øè¹

«ÔÅÔ¡Òà»ç¹Ë¹Öè§ã¹Í§¤ì»ÃÐ¡Íº·ÕèÊÒÁÒÃ¶¶Ù¡´Ù´«Ñºμ Ô´

º¹¾×é¹¼ÔÇ¢Í§Í¹ØÀÒ¤½Øè¹ä´é â´Â¡ÒÃä´éÃÑº«ÔÅÔ¡Ò·ÕèÍÂÙè

ã¹Í¹ØÀÒ¤½Ø è¹à»ç¹ÃÐÂÐàÇÅÒ¹Ò¹ÊÒÁÒÃ¶·ÓãËéà¡Ô´

âÃ¤«ÔÅÔâ¤ÊÔÊ «Öè§ÁÒ¨Ò¡¡ÃÐºÇ¹¡ÒÃÍÑ¡àÊº¢Í§à«ÅÅì»Í´

¨Ò¡¼ÅÖ¡¢Í§«ÔÅÔ¡Ò â´Â¡ÒÃÍÑ¡àÊº¹ÕéàË¹ÕèÂÇ¹ÓãËéà¡Ô´

fibrosis áÅÐ emphysematous ¢Í§à«ÅÅì»Í´
(3)

ã¹ÍØμÊÒË¡ÃÃÁâÁèËÔ¹ ËÔ¹·Õèãªé̈ ÐÁÕÍ§¤ì»ÃÐ¡Íº

¢Í§«ÔÅÔ¡ÒÍÂÙè´éÇÂà»ç¹¨Ó¹Ç¹ÁÒ¡ àÁ×èÍÁÕ¡ÒÃâÁè¨Ö§à¡Ô´

¼§½Øè¹«ÔÅÔ¡Ò¢Öé¹ÁÒáÅÐÅÍÂμ ÑÇÍÂÙèã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹

â´Â¼§½Ø è¹«ÔÅÔ¡Ò¹Õ é¨Ðä»ÃÇÁμ ÑÇÍ¹ØÀÒ¤½Ø è¹ÅÐÍÍ§ã¹

ºÃÃÂÒ¡ÒÈ ·ÓãËé¼Ù é»ÃÐ¡ÍºÍÒªÕ¾ä´éÃÑºÊÑÁ¼ÑÊ·Ò§

¡ÒÃËÒÂã¨ ¢³Ð»¯ÔºÑμ Ô§Ò¹¨¹à¡Ô´âÃ¤«ÔÅÔâ¤ÊÔÊ
(4)

ã¹¾.È.2497 ¾ºÇèÒÁÕÃÒÂ§Ò¹¼Ùé»èÇÂâÃ¤«ÔÅÔâ¤ÊÔÊÃÒÂáÃ¡

¨Ò¡¨Ñ§ËÇÑ´¡Ò-¨¹ºØÃÕ ¨Ò¡¹Ñ é¹¡ÃÐ·ÃÇ§ÊÒ¸ÒÃ³ÊØ¢

ä´é·Ó¡ÒÃμ Ô´μÒÁà½éÒÃÐÇÑ§âÃ¤ã¹»ÃÐªÒ¡Ã¡ÅØèÁàÊÕèÂ§«Öè§

·Ó§Ò¹à¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃÃÐàºỐ ËÔ¹ ¢Ñ́ ËÔ¹ º´ËÔ¹  ·Ó¤Ã¡

ã¹ Ñ̈§ËÇÑ́ ÊÃÐºØÃÕáÅÐ¾ÐàÂÒ â´Â¡ÒÃàÍç¡«ìàÃÂì»Í´ ¾ºÇèÒ

ã¹»Õ ¾.È. 2530 áÅÐ¾.È. 2532 ÁÕ¼Ùé»èÇÂ«ÔÅÔâ¤ÊÔÊ

¤Ô¤à»ç¹ÃéÍÂÅÐ 15 áÅÐ 30 μÒÁÅÓ Ñ́º
(5)

¨Ò¡¢éÍÁÙÅàËç¹ä´éÇèÒâÃ¤«ÔÅÔâ¤ÊÔÊ¹Õ éà»ç¹âÃ¤

·Õèà¡Ô´ÍÒ¡ÒÃä´éªéÒËÅÑ§¨Ò¡ÊÑÁ¼ÑÊ áÅÐàÁ×èÍà¡Ô´âÃ¤áÅéÇ

·ÓãËéÃÐºº·Ò§à´ Ô¹ËÒÂã¨¢Í§¼Ù é» èÇÂ¼Ô´»¡μ Ô ä»

¹Í¡¨Ò¡¹Ñ é¹ã¹¡ÒÃÇÔ¹ Ô¨©ÑÂâÃ¤¹Õ éμ éÍ§ÍÒÈÑÂ¢éÍÁÙÅ

ËÅÒÂ´éÒ¹ÁÒ»ÃÐ¡Íº «Öè§ÍÒ¨·ÓãËéÇÔ¹Ô¨©ÑÂâÃ¤ä´éªéÒ

·ÓãËé¼ Ù é»ÃÐ¡ÍºÍÒªÕ¾âÁèË Ô¹ÁÕ¤ÇÒÁàÊ Õ èÂ§μ èÍ¡ÒÃ

à¡Ố âÃ¤«ÔÅÔâ¤ÊÔÊ ¡ÒÃÈÖ¡ÉÒáºº In vitro ¾ºÇèÒ¡ÒÃÊÑÁ¼ÑÊ

Í¹ØÀÒ¤·Õè»ÃÐ¡Íº´éÇÂ«ÔÅÔ¡Òà»ç¹àËμ ØãËéà¡Ô´¡ÒÃÍÑ¡àÊº

â´Â¼èÒ¹·Ò§¡ÒÃ»ÅèÍÂÊÒÃ¾Ç¡ oxidant ã¹ºÃÔàÇ³

alveolar space ¢Í§»Í´ ÊÒÃ oxidant
(6)

 ·ÕèÊÓ¤Ñ- ¤×Í μÃÐ¡ÙÅ

Í¹ØÁÙÅÍÔÊÃÐÍÍ¡«Ôà¨¹ «Öè§¶Ù¡¼ÅÔμ¼èÒ¹·Ò§ÊÒÃ»ÃÐ¡Íº

º¹¾×é¹¼ÔÇ¢Í§Í¹ØÀÒ¤áÅÐ phagocyte cell ·Õè·ÓË¹éÒ·Õè

ÂèÍÂ Ñ̈º¡Ô¹¼ÅÖ¡«ÔÅÔ¡Ò ·ÓãËéä»à¾ÔèÁÃÐ Ñ́º¢Í§Í¹ØÁÙÅÍÔÊÃÐ

áÅÐ¹Óä»ÊÙè¡ÒÃÍÑ¡àÊº¢Í§»Í´
(7)

 ¹Í¡¨Ò¡¡ÒÃà¾ÔèÁÍ¹ØÁÙÅ

ÍÔÊÃÐáÅéÇÂÑ§Êè§¼ÅãËéÃÐ Ñ́º¢Í§ÊÒÃμéÒ¹Í¹ØÁÙÅÍÔÊÃÐà¾ÔèÁ¢Öé¹

àªè¹ manganese superoxide dismutase áÅÐ¡ÅÙμÒä·âÍ¹

â´ÂàÁ×èÍÈÖ¡ÉÒ¡Åä¡ÅÖ¡Å§ä» ¾ºÇèÒ à«ÅÅì·Õè¶Ù¡¡ÃÐμØé¹â´Â

«ÔÅÔ¡ÒáÅéÇà¡Ố ¡ÒÃºÒ´à ç̈ºáÅÐÍÑ¡àÊº á·é̈ ÃÔ§ÁÒ¨Ò¡¡ÒÃ

¡ÃÐμ Ø é¹¡ÒÃÊè§ÊÑ--Ò¹ÀÒÂã¹à«ÅÅì¼èÒ¹·Ò§ MAPK/ERK

kinase (MEK) áÅÐ extracellular signal- regulated kinase

(ERK) phosphorylation
(8)

 à«ÅÅìà¾ÒÐàÅÕéÂ§ BEAS-2B

·Õè¶Ù¡ treated é́ÇÂÍ¹ØÀÒ¤«ÔÅÔ¡Ò¢¹Ò´¹Òâ¹ ¾ºÇèÒ¡Åä¡

·Õè·ÓãËéà¡Ô´¾ÔÉ¼èÒ¹·Ò§¡ÒÃà¡Ô´Í¹ØÁÙÅÍÔÊÃÐ â´Â¾ºÇèÒ

¡ÒÃà¾ÔèÁ¢Öé¹¢Í§ÃÐ´ÑºÍ¹ØÁÙÅÍÔÊÃÐàËÅèÒ¹Õéà»ç¹¼Å·ÓãËé

antioxidant enzyme àªè¹ superoxide dismutase (SOD),

hemeoxygenase-1 (HO-1) à¾ÔèÁÁÒ¡¢Öé¹μÒÁÅÓ Ñ́º
(9)

ÃÐ Ñ́º¢Í§ HO-1 ¾ºÇèÒÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧¡Ñº¡ÒÃ

¾Ñ²¹Ò¡ÒÃ¢Í§âÃ¤«ÔÅÔâ¤ÊÔÊ  ¨Ò¡ÃÒÂ§Ò¹¢Í§ Sato

ÈÖ¡ÉÒÃÐ´Ñº¢Í§ HO-1 «Öè§¨Ð¾º»ÃÔÁÒ³ÁÒ¡ã¹»Í´

¢Í§Á¹ØÉÂìáÅÐË¹Ù ·Õ èä´éÃÑº«ÔÅÔ¡Òâ´Âà©¾ÒÐÍÂèÒ§ÂÔ è§

μÓáË¹è§·Õè¼ÅÖ¡«ÔÅÔ¡Òä»ÊÐÊÁÍÂÙè ¡ÒÃà¾ÔèÁ¢Öé¹¢Í§ÃÐ´Ñº

HO-1 ¹Õé¹Óä»ÊÙè¡ÒÃà¾ÔèÁ¢Öé¹ã¹«ÕÃÑèÁ ¹Í¡¨Ò¡¹Ñé¹ÃÐ´Ñº

HO-1 ã¹«ÕÃÑèÁ¼Ùé»èÇÂ«ÔÅÔâ¤ÊÔÊÂÑ§ÊÑÁ¾Ñ¹ ì̧¡Ñº¤èÒ FEV1 áÅÐ

VC ¹Í¡¨Ò¡¹Ñé¹ ¡ÒÃ·ÓâÁà´Åã¹Ë¹Ù â´ÂÁÕ¡ÒÃãËéÊÑÁ¼ÑÊ

«ÔÅÔ¡Ò¾ºÇèÒÍÑμÃÒÊèÇ¹¢Í§¤èÒ HO-1/actin ¨ÐÁÕ¤èÒà¾ÔèÁ

ÁÒ¡¢Öé¹ã¹ÊÑ»´ÒËì·Õè 4, 8, 12, 18 áÅÐ 24 àÁ×èÍà·ÕÂº¡Ñº

¡ÅØèÁ¤Çº¤ØÁ
(3)

 Ñ́§¹Ñé¹ã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé̈ Ö§ÁÕÇÑμ¶Ø»ÃÐÊ§¤ì

à¾×èÍ¤é¹ËÒ´Ñª¹ÕªÕéÇÑ´ (HO-1) à¾×èÍ¡ÒÃÇÔ¹Ô¨©ÑÂ¡ÒÃà¡Ô´

«ÔÅÔâ¤ÊÔÊã¹ÃÐÂÐμ é¹ (Early Detection) â´ÂËÒ¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§ÃÐ´Ñº HO-1 ¡ÑºÅÑ¡É³ÐÍÒ¡ÒÃ·Ò§

¤ÅÔ¹Ô¡ (¼Å¨Ò¡¡ÒÃàÍç¡«àÃÂìáÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾

»Í´) áÅÐ»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹
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ÇÑÊ ǾáÅÐÇÔ̧ Õ¡ÒÃÈÖ¡ÉÒ

à»ç¹¡ÒÃÈÖ¡ÉÒàªÔ§ÊÓÃÇ¨ÀÒ¤μÑ́ ¢ÇÒ§ (Cross-

sectional Survey) â´Â¡ÒÃÊÑÁÀÒÉ³ì μÃÇ¨àÅ×Í´ËÒ

»ÃÔÁÒ³ HO-1 μÃÇ¨ÊÁÃÃ¶ÀÒ¾»Í´ àÍç¡«ìàÃÂì·ÃÇ§Í¡

¤¹§Ò¹ã¹âÃ§âÁèËÔ¹ 7 ¨Ñ§ËÇÑ´ÀÒ¤àË¹×ÍμÍ¹º¹

ä´éá¡è¨Ñ§ËÇÑ´àªÕÂ§ÃÒÂ àªÕÂ§ãËÁè ÅÓ¾Ù¹ ÅÓ»Ò§ ¾ÐàÂÒ

¹èÒ¹ áÅÐá¾Ãè ã¹ÃÐËÇèÒ§ÇÑ¹·Õè 1 μØÅÒ¤Á 2553 - 30

¡Ñ¹ÂÒÂ¹ 2554

´Óà¹Ô¹¡ÒÃã¹¡ÅØ èÁμ ÑÇÍÂèÒ§à»ç¹¾¹Ñ¡§Ò¹·Õ è

ÊÑÁ¼ÑÊ½Øè¹«ÔÅÔ¡Ò·Ò§ÃÐºº·Ò§à´Ô¹ËÒÂã¨¢³Ð»¯ÔºÑμ Ô§Ò¹

ã¹âÃ§âÁèËÔ¹ã¹ 7 ̈ Ñ§ËÇÑ́ ÀÒ¤àË¹×ÍμÍ¹º¹ ̈ Ó¹Ç¹ 299

ÃÒÂ à¡çºÍ¹ØÀÒ¤½Øè¹ã¹ºÃÃÂÒ¡ÒÈ·Õè·Ó§Ò¹¨Ó¹Ç¹ 3

Ǿ̈ μèÍ 1 âÃ§§Ò¹ ̈ Ó¹Ç¹ 9 âÃ§§Ò¹ μÅÍ´àÇÅÒ¡ÒÃ·Ó§Ò¹

8 ªÑèÇâÁ§ ·ÕèμÓáË¹è§»Ò¡âÁè¢Í§áμ èÅÐâÃ§§Ò¹ â´Âãªé

à¤Ã×èÍ§à¡çºÍÒ¡ÒÈ·ÕèÁÕ¡ÃÐ´ÒÉ¡ÃÍ§ª¹Ố  PVC membrane

μ Ñ é§¤ èÒÍÑμÃÒ¡ÒÃäËÅ¢Í§ÍÒ¡ÒÈ·Õ è 2.0 ÅÔμÃ/¹Ò·Õ

áÅéÇ¹ÓÁÒÇÔà¤ÃÒÐËìËÒ»ÃÔÁÒ³«ÔÅÔ¡Ò ³ ËéÍ§»¯ÔºÑμ Ô¡ÒÃ

ÍÒªÕÇÍ¹ÒÁÑÂ ÊÓ¹Ñ¡§Ò¹»éÍ§¡Ñ¹¤Çº¤ØÁâÃ¤·Õè 10 àªÕÂ§ãËÁè

â´ÂÍéÒ§ÍÔ§ÁÒμÃ°Ò¹¡ÒÃÇÑ´¢Í§ NIOSH method:

7601, Issue 3 áÅÐ¢Í§ÊÓ¹Ñ¡âÃ¤¨Ò¡¡ÒÃ»ÃÐ¡Íº

ÍÒªÕ¾áÅÐÊÔè§áÇ´ÅéÍÁ ÇÔà¤ÃÒÐËì»ÃÔÁÒ³«ÔÅÔ¡Òã¹Í¹ØÀÒ¤

½Øè¹ é́ÇÂà¤Ã×èÍ§ spectrophotometer ¡ÒÃËÒ»ÃÔÁÒ³ HO-1

·Óâ´Â¡ÒÃà¨ÒÐàÅ×Í´·Ñé§ËÁ´ 3 ÁÔÅÅÔÅÔμÃ áÅéÇ»Ñè¹áÂ¡«ÕÃÑèÁ

¨Ò¡¹Ñ é¹¨Ö§¹Óä»μÃÇ¨ÇÑ´´éÇÂÇÔ¸Õ ELISA ãªéà·¤¹Ô¤

sandwish enzyme immunoassay ³ ËéÍ§»¯ÔºÑμ Ô¡ÒÃ

ÍÒªÕÇÍ¹ÒÁÑÂ ÊÓ¹Ñ¡§Ò¹»éÍ§¡Ñ¹¤Çº¤ØÁâÃ¤·Õè 10 àªÕÂ§ãËÁè

¡ÒÃàÍç¡«àÃÂì»Í´¾¹Ñ¡§Ò¹ àÍç¡«àÃÂì ³ âÃ§¾ÂÒºÒÅ·Õèã¡Åé

¡ÑºâÃ§âÁèËÔ¹ã¹áμèÅÐ Ñ̈§ËÇÑ́  ÍèÒ¹¼Å â´Âá¾·Âì¼ÙéàªÕèÂÇªÒ-

·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´¢Í§¾¹Ñ¡§Ò¹´éÇÂà¤Ã × èÍ§

Spirometer ÇÑ́ ¤èÒ¾ÒÃÒÁÔàμÍÃì·Ñé§ËÁ´ 3 μÑÇä é́á¡è FVC,

FEV1 áÅÐ FEV1/FVC
(4)

 ËÒ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧ÃÐËÇèÒ§ÃÐ Ñ́º

HO-1 ¡ÑºÅÑ¡É³ÐÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡ (¼Å¨Ò¡¡ÒÃàÍç¡«àÃÂì

áÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´) áÅÐ»ÃÔÁÒ³

«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹â´ÂãªéÊ¶Ôμ Ô àªÔ§¾ÃÃ³¹Ò

ÃéÍÂÅÐáÅÐ¤èÒà©ÅÕèÂ áÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾

»Í´¡Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹ãªéÊ¶ÔμÔ ANOVA

¡ÒÃËÒ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧ÃÐËÇèÒ§»ÃÔÁÒ³ hemeoxygenase-1

(HO-1) ã¹àÅ×Í´ áÅÐ¼Å¡ÒÃ·´ÊÍºÊÁÃÃ¶ÀÒ¾»Í´

¡Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹ãªéÊ¶ÔμÔ Spearman

correlation test

¼Å¡ÒÃÈÖ¡ÉÒ

1. ¢éÍÁÙÅÃÐ´Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹Í¹ØÀÒ¤½Øè¹

¢Í§âÃ§§Ò¹μ èÒ§æ

¨Ò¡¡ÒÃÈÖ¡ÉÒ·Ñé§ËÁ´ 9 âÃ§§Ò¹ ¾ºÇèÒà©ÅÕèÂ

¢Í§ÃÐ Ñ́º«ÔÅÔ¡ÒáμèÅÐâÃ§§Ò¹à·èÒ¡Ñº 1.30, 1.99, 6.34

1.10, 15.08, 15.91, 6.31, 11.25 áÅÐ 1.67 ÁÔÅÅÔ¡ÃÑÁ

μèÍÅÙ¡ºÒÈ¡ìàÁμÃ(á¼¹ÀÙÁÔ·Õè 1) ¤èÒÁÒμÃ°Ò¹¡ÒÃÊÑÁ¼ÑÊ

«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹μÅÍ´ 8 ªÑèÇâÁ§¢Í§ ACCGIH

à·èÒ¡Ñº 0.025 ÁÔÅÅÔ¡ÃÑÁμèÍÅÙ¡ºÒÈ¡ìàÁμÃ (á¼¹ÀÙÁÔ·Õè 1)
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2. ¢ éÍÁ ÙÅ¡ÒÃμÃÇ¨Ç Ñ´ÊÁÃÃ¶ÀÒ¾»Í´

àÍç¡«àÃÂì»Í´áÅÐÃÐ Ñ́º Hemeoxygenase-1 (HO-1)

¡ÒÃμÃÇ¨ÇÑ´ÊÁÃÃ¶ÀÒ¾»Í´ ¡ÒÃàÍç¡«àÃÂì

»Í´áÅÐÃÐ´Ñº HO-1 ·Ó¡ÒÃμÃÇ¨ã¹¡ÅØèÁ»ÃÐªÒ¡Ã

ÈÖ¡ÉÒ·Ø¡ÃÒÂ â´Â¼ÅàÍç¡«àÃÂì·Ñé§ËÁ´¢Í§¡ÅØèÁÈÖ¡ÉÒ

¾ºÇèÒ»¡μ Ô·Ø¡ÃÒÂ (μÒÃÒ§·Õè1)

»ÃÐÇÑμ Ô

FVC

FEV1

FEV1/FVC

HO-1 (ng/ml)

¤èÒà©ÅÕèÂ

85.90

91.58

109.53

320.27

SD.

13.58

16.76

15.43

207.68

Min - Max

28 - 118

33 - 134

77 - 169

2.35 - 953.86

¤èÒà©ÅÕèÂ

86.90

91.57

109.34

324.15

SD.

13.27

17.09

15.51

205.57

¤èÒà©ÅÕèÂ

83.11

91.61

112.35

259.71

SD.

17.84

11.13

14.20

236.30

»ÃÐªÒ¡Ã¡ÅØèÁÈÖ¡ÉÒ·Ñé§ËÁ´

(299 ÃÒÂ)

à¾ÈªÒÂ

(281 ÃÒÂ)

à¾ÈË-Ô§

(18 ÃÒÂ)

μÒÃÒ§·Õè 1 ¢éÍÁÙÅ¡ÒÃμÃÇ¨ÇÑ´ÊÁÃÃ¶ÀÒ¾»Í´ (FVC, FEV1 áÅÐ FEV1/FVC) áÅÐÃÐ´Ñº Hemeoxygenase-1 (HO-1)

3. ¡ÒÃÈÖ¡ÉÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§ÃÐ´Ñº

»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹ ÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡

¤èÒÊÁÃÃ¶ÀÒ¾»Í´áÅÐ»ÃÔÁÒ³ Hemeoxygenase-1

(HO-1) ã¹¡ÅØèÁ»ÃÐªÒ¡ÃÈÖ¡ÉÒ

¨Ò¡¢éÍÁÙÅÃÐ´Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ

·Ó§Ò¹¢Í§áμ èÅÐâÃ§§Ò¹ ¡ÅØèÁ»ÃÐªÒ¡Ã¨Ð¶Ù¡¹ÓÁÒáºè§

ÍÍ¡à»ç¹ 3 ¡ÅØ èÁâ´ÂÍÔ§μÒÁÃÐ´Ñº»ÃÔÁÒ³«ÔÅÔ¡Òã¹

ºÃÃÂÒ¡ÒÈ·Ó§Ò¹ä é́á¡è ¡ÅØèÁÈÖ¡ÉÒ·ÕèÍÂÙèã¹ºÃÔàÇ³ÊÀÒ¾

·Ó§Ò¹·ÕèÁÕ«ÔÅÔ¡Òμ èÓ (1.00 - 2.00 mg/m
3
) «ÔÅÔ¡Ò

»Ò¹¡ÅÒ§ (6.00 - 10.00 mg/m
3)

 áÅÐ«ÔÅÔ¡Òã¹

»ÃÔÁÒ³·ÕèÊÙ§ (ÁÒ¡¡ÇèÒ 10.00 mg/m
3
) (á¼¹ÀÙÁÔ·Õè 2)
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á¼¹ÀÙÁÔ·Õè 2 áÊ´§¤èÒà©ÅÕèÂ¢Í§ FVC  VFE1 FEV1/FVC áÅÐ HO-1 ã¹¡ÅØèÁ»ÃÐªÒ¡ÃÈÖ¡ÉÒ·Õèä é́·Ó¡ÒÃáºè§ÍÍ¡à»ç¹ 3 ¡ÅØèÁ

μÒÁÃÐ Ñ́º»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹

¨Ò¡¡ÒÃÇÔà¤ÃÒÐËì¤èÒà©ÅÕ èÂÊÁÃÃ¶ÀÒ¾»Í´

ÃÐ Ñ́º Hemeoxygenase-1áÅÐÃÐ Ñ́º«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ

·Ó§Ò¹ ¾ºÇèÒ¤èÒ Ñ́ª¹ÕªÕéÇÑ́ ÊÁÃÃ¶ÀÒ¾»Í´ FVC FEV1

FEV1/FVC áÅÐ ¤èÒHO-1 ÁÕ¤ÇÒÁáμ¡μ è Ò§¡Ñ¹

ã¹ÃÐËÇèÒ§¡ÅØèÁ·ÕèÁÕ¡Ñº¤èÒ»ÃÔÁÒ³ÃÐ Ñ́º«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ

¡ÒÃ·Ó§Ò¹ â´Â¤èÒ FVC áÅÐ FEV1 ã¹¡ÅØèÁ·ÕèÁÕÃÐ Ñ́º

«ÔÅÔ¡Ò 6.00-10.00 mg/m
3
 ÁÕ¤èÒμ èÓ·ÕèÊØ´ áÅÐÁÕ¤èÒμ èÓ

¡ÇèÒ¡ÅØ èÁÃÐ´Ñº«ÔÅÔ¡Ò 1.00-2.00 mg/m
3
 ÍÂèÒ§ÁÕ

¹ÑÂÊÓ¤Ñ-·Ò§Ê¶ÔμÔ (p<0.05) áÊ´§ÇèÒ¡ÒÃÊÑÁ¼ÑÊ½Øè¹«ÔÅÔ¡Ò

¹Ñé¹ÁÕ¼Å·ÓãËé¤èÒÊÁÃÃ¶ÀÒ¾»Í´Å´Å§ ÊèÇ¹¤èÒ HO-1
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¹ÑÂÊÓ¤Ñ- (r = 0.419 áÅÐ -0.219, p<0.01) ªÕéãËé

àËç¹ÇèÒ àÁ×èÍÃÐ Ñ́º«ÔÅÔ¡Òà¾ÔèÁÁÒ¡¢Öé¹¤èÒ HO-1 ̈ ÐÁÕ¤èÒà¾ÔèÁ

ÁÒ¡¢Öé¹ ã¹¢³Ð·Õè HO-1 ¨ÐÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧à»ç¹» Ô̄ÀÒ¤

¡Ñº¤èÒ FEV1/FVC ¨Ò¡¼Å¡ÒÃÇÔà¤ÃÒÐËì·Ò§Ê¶Ôμ Ô

ÊÒÁÒÃ¶Í¹ØÁÒ¹ä´éÇèÒÃÐ´Ñº»ÃÔÁÒ³ HO-1 ÍÒ¨¨Ðà»ç¹

μ ÑÇªÕéÇÑ´·Õèºè§¶Ö§¾ÂÒ¸ÔÊÀÒ¾¢Í§»Í´·ÕèÁÕ¤ÇÒÁäÇ ÁÕ¡ÒÃ

à»ÅÕèÂ¹á»Å§¡èÍ¹·Õè¾ÂÒ¸ÔÊÀÒ¾áºº¶ÒÇÃ¨Ðà¡Ô´ã¹»Í´

(μÒÃÒ§·Õè 3)

ÁÕ¤èÒà©ÅÕèÂà¾ÔèÁÁÒ¡¢Öé¹àÁ×èÍÃÐ Ñ́º»ÃÔÁÒ³«ÔÅÔ¡Òà¾ÔèÁÁÒ¡¢Öé¹

ã¹ÅÑ¡É³Ð Dose-effect relationship â´Â¤èÒà©ÅÕèÂ HO-

1 ã¹¡ÅØèÁ·ÕèÊÑÁ¼ÑÊÃÐ Ñ́º«ÔÅÔ¡Ò 6.00-10.00 áÅÐ >10

mg/m
3
 ÁÕ¤èÒáμ¡μ èÒ§¨Ò¡¡ÅØèÁ 1.00-2.00 mg/m

3

ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô  (μÒÃÒ§·Õè 2 áÅÐá¼¹ÀÙÁÔ·Õè 2)

¡ÒÃÇÔà¤ÃÒÐËì¤èÒÊËÊÑÁ¾Ñ¹¸ì«Öè§à»ç¹μ ÑÇºè§ªÕé¤ÇÒÁÊÑÁ¾Ñ¹¸ì

àªÔ§àÊé¹ÃÐËÇèÒ§μ ÑÇá»Ã¾ºÇèÒ ÃÐ´Ñº HO-1 ÁÕ¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ì¡ÑºÃÐ´Ñº«ÔÅÔ¡Ò áÅÐ FEV1/FVC ÍÂèÒ§ÁÕ

μÒÃÒ§·Õè 2 ¡ÒÃà»ÃÕÂºà·ÕÂº¤èÒà©ÅÕèÂÊÁÃÃ¶ÀÒ¾»Í´ (FVC VFE1 áÅÐ FEV1/FVC) ÃÐ´Ñº»ÃÔÁÒ³ HO-1 ¢Í§¡ÅØèÁ

»ÃÐªÒ¡ÃÈÖ¡ÉÒã¹áμèÅÐ¡ÅØèÁáÂ¡μÒÁÃÐ Ñ́º»ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹

ÃÐ´Ñº«ÔÅÔ¡Ò

1.000

-0.004

0.060

0.088

FVC

-0.004

1.000

0.875**

-0.387**

FEV1

0.060

0.875**

1.000

-.303**

FEV1/FVC

0.088

-0.387**

-0.303**

1.000

HO-1 (ng/ml)

0.419**

0.100

0.093

-0.219**

μÒÃÒ§·Õè 3 ¤èÒÊËÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§ ÃÐ Ñ́º«ÔÅÔ¡Ò·ÕèμÃÇ¨ã¹ºÃÃÂÒ¡ÒÈ¡ÒÃ·Ó§Ò¹ áÅÐÊÁÃÃ¶ÀÒ¾»Í´

* áμ¡μ èÒ§¨Ò¡¡ÅØèÁÃÐ´Ñº«ÔÅÔ¡Òμ èÓ ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô p < 0.05 ¼Å¢Í§¡ÒÃáºè§¡ÅØèÁμ èÍ¤èÒà©ÅÕèÂ·´ÊÍºâ´Â

¡ÒÃÇÔà¤ÃÒÐËì¤ÇÒÁá»Ã»ÃÇ¹ Analysis of variance áÅÐà»ÃÕÂºà·ÕÂº¤èÒà©ÅÕèÂÃÐËÇèÒ§¡ÅØèÁâ´Âãªé Dunnett T3

@ »ÃÔÁÒ³«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ·Ó§Ò¹¨Óá¹¡ÍÍ¡à»ç¹ 3 ¡ÅØèÁ¤×Í μèÓ: 1.00-2.00, ¡ÅÒ§: 6.00-10.00 áÅÐ ÊÙ§ >10 mg/m

μ ÑÇá»Ã

ÃÐ Ñ́º«ÔÅÔ¡Ò

FVC

FEV1

FEV1/FVC

Ñ́ª¹ÕªÕéÇÑ́

ÊÁÃÃ¶ÀÒ¾»Í´

FVC

FEV1

FEV1/FVC

HO-1 (ng/ml)

¤èÒà©ÅÕèÂ

89.12

94.78

103.79

212.41

SD

11.69

14.35

17.93

126.82

¤èÒà©ÅÕèÂ

77.03

81.29

117.68

309.08

     SD

16.89*

16.97*

6.40*

144.01*

¤èÒà©ÅÕèÂ

89.31

97.01

102.78

434.38

SD

   13.14

   20.04

   15.82

  217.95*

¤èÒà©ÅÕèÂ

86.83

93.26

106.02

345.08

SD

   14.35

18.85

16.16

205.64

ANOVA

p-value

   <0.0001

<0.0001

<0.0001

<0.0001

μèÓ ¡ÅÒ§ ÊÙ§ ·Ñé§ËÁ´

ÃÐ Ñ́º½Øè¹«ÔÅÔ¡Òã¹ºÃÃÂÒ¡ÒÈ¡ÒÃ·Ó§Ò¹

ËÁÒÂàËμØ ¤èÒ·ÕèáÊ´§à»ç¹ Spearman'rho correlation coefficients

* ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ì·ÕèÃÐ´Ñº¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô p<0.05

** ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ì·ÕèÃÐ´Ñº¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô p<0.01

ÇÔ̈ ÒÃ³ì

¨Ò¡¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé ¾º¤ÇÒÁÊÑÁ¾Ñ¹ ì̧ÃÐËÇèÒ§

¤èÒÃÐ´Ñº»ÃÔÁÒ³«ÔÅÔ¡Ò ¡Ñº¤èÒÊÁÃÃ¶ÀÒ¾»Í´áÅÐ

¤èÒ»ÃÔÁÒ³HO-1 ã¹¢³Ð·Õè¼Å¡ÒÃÍèÒ¹¿ÔÅìÁàÍç¡«àÃÂì»Í´

ÂÑ§»¡μÔ ÊÍ´¤ÅéÍ§¡Ñº¡ÒÃÈÖ¡ÉÒ¢Í§ Sato et al., 2006

¾ºÇèÒã¹¤¹ä¢é«ÔÅÔâ¤ÊÔÊ  ÁÕ¤èÒÊÁÃÃ¶ÀÒ¾»Í´¹éÍÂ¡ÇèÒ

¡ÅØèÁ¤Çº¤ØÁ ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô
(3)

 áÅÐ¨Ò¡¡ÒÃ

ÈÖ¡ÉÒ¢Í§ ÊÔÃÔÃÑª ÀÙè¡ÄÉ³Ò ã¹»Õ 2551 ¾ºÇèÒàÁ×èÍÁÕÊÔè§

á»Å¡»ÅÍÁà¢éÒä»ã¹à¹×éÍàÂ×èÍ ãËéà¡Ô´¡ÒÃÍÑ¡àÊº¢Í§

à¹×éÍàÂ×èÍ  ¡ÒÃÍÑ¡àÊº·ÓãËéà¡Ố ¡ÒÃà»ÅÕèÂ¹á»Å§ªÕÇà¤ÁÕã¹

ÃèÒ§¡ÒÂ¨Ð¡ÃÐμØé¹¡ÒÃËÅÑè§¢Í§àÍç¹ä«Áì hemeoxygenase-1

«Öè§à»ç¹àÍç¹ä«Áìμ éÒ¹¡ÒÃÍÑ¡àÊºÁÒ¡¢Öé¹
(10)

 ¢³Ð·Õè¤èÒ
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C-reactive protein ·Õèà¡ÕèÂÇ¢éÍ§¡Ñº¡ÃÐºÇ¹¡ÒÃÍÑ¡àÊº

áÅÐ hemeoxygenase-1 protein ·Õèà¡ÕèÂÇ¢éÍ§¡Ñº¡ÒÃμéÒ¹

ÀÒÇÐÍÍ¡«Ôà´ªÑè¹ã¹¤¹ä¢é«ÔÅÔâ¤ÊÔÊÁÕÃÐ´ÑºÁÒ¡¡ÇèÒ¡ÅØèÁ

¤Çº¤ØÁáÅÐ¡ÅØèÁ¤¹ä¢é COPD ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô

áÅÐÂÑ§¾ºÇèÒªÔé¹à¹×éÍ»Í´¢Í§¼Ùé»èÇÂ«ÔÅÔâ¤ÊÔÊÁÕ¨Ó¹Ç¹

à«ÅÅì·ÕèÊÒÁÒÃ¶¼ÅÔμâ»Ãμ Õ¹ HO-1 ÁÒ¡¡ÇèÒã¹¡ÅØèÁ

¤Çº¤ØÁ ÍÂèÒ§ÁÕ¹ÑÂÊÓ¤Ñ-·Ò§Ê¶Ôμ Ô (409 + 72 vs 39 +

12 à«ÅÅì)
(3)

  áÊ´§ãËéàËç¹ÇèÒ ÇÔ̧ Õ¡ÒÃÇÔ¹Ô̈ ©ÑÂ¡ÒÃÊÑÁ¼ÑÊ

½Øè¹«ÔÅÔ¡Ò â´Â¡ÒÃμÃÇ¨¤èÒ»ÃÔÁÒ³HO-1 ÁÕ¤ÇÒÁäÇ¾Í

·Õ è¨Ð¹Óä»à½éÒÃÐÇÑ§âÃ¤«ÔÅÔâ¤ÊÔÊ ¹Í¡àË¹×Í¨Ò¡¡ÒÃ

μÃÇ¨ÇÑ´¤èÒÊÁÃÃ¶ÀÒ¾»Í´ áÅÐÂÑ§ÊÒÁÒÃ¶·Óä´éã¹

¾×é¹·ÕèμèÒ§æàªè¹à¢éÒä»·Óã¹âÃ§§Ò¹·ÕèÍÂÙèËèÒ§ä¡Å  ÍÂèÒ§äÃ

¡çμÒÁ ¡ÒÃÈÖ¡ÉÒã¹¤ÃÑé§¹Õéà»ç¹à¾ÕÂ§¡ÒÃÈÖ¡ÉÒÃÐÂÐÊÑé¹

Ö̈§¤ÇÃÁÕ¡ÒÃÈÖ¡ÉÒáººμèÍà¹×èÍ§ â´Âà©¾ÒÐã¹¡ÅØèÁ·ÕèàÃÔèÁ

à¢éÒÁÒ·Ó§Ò¹μ Ñ é§áμ èáÃ¡àÃÔèÁ ¡ÅØèÁ·Õè·Ó§Ò¹»ÃÐ¨ÓÍÂèÒ§

μ èÍà¹×èÍ§ áÅÐ¹Ó¼Å¡ÒÃÈÖ¡ÉÒä»¾Ñ²¹ÒÃÐºº¡ÒÃμÃÇ¨

¤Ñ´¡ÃÍ§à¾×èÍ¡ÒÃà½éÒÃÐÇÑ§»éÍ§¡Ñ¹¡ÒÃà¡Ô´âÃ¤«ÔÅÔâ¤ÊÔÊ

ãËéÁÕ»ÃÐÊÔ·¸ÔÀÒ¾μ èÍä»

¡ÔμμÔ¡ÃÃÁ»ÃÐ¡ÒÈ

¡ÒÃÇÔ̈ ÑÂ¤ÃÑé§¹Õé ¼ÙéÇÔ̈ ÑÂä é́ÃÑº¤ÇÒÁÃèÇÁÁ×ÍÍÂèÒ§ Ṍ

¨Ò¡·ÕÁ§Ò¹ ¼Ùé¨Ñ´¡ÒÃâÃ§âÁèËÔ¹ áÅÐ¾¹Ñ¡§Ò¹âÃ§âÁèËÔ¹

·Ø¡·èÒ¹ â´Âà©¾ÒÐ¼Ù éÃ Ñº¼Ô´ªÍº§Ò¹ÍÒªÕÇÍ¹ÒÁÑÂ

ÊÓ¹Ñ¡§Ò¹ÊÒ¸ÒÃ³ÊØ¢¨Ñ§ËÇÑ´ áÅÐ¾ÂÒºÒÅÍÒªÕÇÍ¹ÒÁÑÂ

âÃ§¾ÂÒºÒÅã¹¾×é¹·ÕèÈÖ¡ÉÒ·Ø¡¨Ñ§ËÇÑ´ ¼ÙéÇÔ¨ÑÂ¨Ö§¢Í¢Íº

¾ÃÐ¤Ø³äÇé ³ ·Õè¹Õé áÅÐ§Ò¹ÇÔ¨ÑÂ¹Õéä´éÃÑº¡ÒÃÊ¹ÑºÊ¹Ø¹
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