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 ²½¨¾©À®ö¾¹¸¾Á È́º¾¡¾ê†°ò© ȫ¡¡½ªòê¾¤©É¾¡¾À°ö¾°¾ È̄¼ê¾©Õª¾, ºó¡                    

©É¾Î‡¤Á È́¡¾¢¾©¡¾¢ñ® È̈¼ê¾©ºò§÷̈ ìò ¹ìõ ¡¾°½ìò© ¹ìõº¾©¥½À ñ̄Ä©Éêñ¤ 2 µÈ¾¤. 

²½¨¾©À®ö¾¹¸¾ 

          

Ã ó̄ 1979 ¦½«¾®ñ¦÷¢½²¾®Á¹È¤§¾©, ¦ø£í£Ȩ́ ¾²½¨¾©À®ö¾¹¸¾Ä©ÉÁ®È¤²½¨¾© 

À®ö¾¹¸¾ºº¡À ñ̄ 2 Ï¸©: ²½¨¾©À®ö¾¹¸¾ê†¢œ¡ñ®ê¾©ºò§÷̈ ìòµÈ¾¤¦™À§ò¤ Áì½ ²½¨¾© 

À®ö¾¹¸¾ê†®ÈÒ¢Éóû¡ñ®ê¾©ºò§÷̈ ìò. «É¾¥½Á®È¤ª¾´²¾¡¯½ªò®ñ©ªö̧ ¥ò¤Á È́Á®È¤ª¾´¦½ìòì½ 

¡¾Á®È¤¯½À²© 

 Áì½ ¦¾À¹©¢º¤²½¨¾©À®ö¾¹¸¾.  

Ã ó̄ 1997 ¦½´¾£ö́ À®ö¾¹¸¾¢º¤¯½Àê© ¦½¹½ìñ©º½À´ëò¡¾ (ADA) Áì½ º½¾Ä´ 

Âì¡Ä©É ºº¡À ñ̄©„¤š: 

1. ²½¨¾©À®ö¾¹¸¾ê†¢™¡ñ®ê¾©ºò§÷̈ ìòµÈ¾¤¦™À§ó¤ Áì½ ²½¨¾©À®ö¾¹¸¾ê†®Ò¢œ 

¡ñ®ê¾©ºò§÷̈ ìòÂ©¨¢¼ªö̧ ¹ Ó̈©„¤š: IDDM, NIDDM. 

2. ²½¨¾©À®ö¾¹¸¾Á®È¤ª¾´¯½À²©: ²½¨¾©À®ö¾¹¸¾¯½À²© 1 Áì½ ²½¨¾© 

À®ö¾¹¸¾¯½À²© 2  À§…¤Ä©É́ ¾¥¾¡²¾¦¾º¾ëñ® ¦Ȩ̀ ÂªÀì¡̃Ä©É́ ¾¥¾¡²¾¦¾ ÂëÁ´. 

• ²½¨¾©À®ö¾¹¸¾¯½À²© 1 Á È́¥÷ìñ¤ À®ª¾ ¢º¤ É́¾´«õ¡ê¿ì¾¨, ¦¾À¹©¦Ȩ̀  

¹ì¾¨´¾¥¾¡¡¾ È̄¼Á¯¤ê¾¤©É¾²ǿ £÷É´¡ñªöÀº¤À«ò¤ 95% ¦Ȩ̀ ºó¡ 5% Á È́®Ò»øÉ¦¾À¹©. 

• ²½¨¾©À®ö¾¹¸¾¯½À²© 2 ¥½ ó́¹ì¾¨ º¾©Á È́ É̈º²½¨¾©ê¾¤¡¿´½²ñÁªÈ¡ð 

ó́®¾¤¡ðì½óê†Áª½ªÉº¤¦½À²¾½À«ò¤ÎÉ¾¸¼¡¢º¤¥÷ìñ¤À®ª¾, ÁªÈ¦Ȩ̀ ¹ì¾¨Á È́º¾©À ñ̄ É̈º 

¡¾ì›¤ê¾©Áº¤§÷̈ ìò ¦öö́ êö®¡ñ®¡¾ì„¤ê¾© Áº¤§÷̈ ìò. 

           ª¾ª½ì¾¤

I. 

:  ¡¾Á®È¤¯½À²©²½¨¾©À®ö¾¹¸¾ª¾´¦¾À¹© 

²½¨¾©À®ö¾¹¸¾¯½À²© 1

µÈ¾¤¦òûÀ§ò¤). 

  ( É̈º¥÷ìñ¤À®ª¾«õ¡ê¿ì¾¨ ¥½²¾Ã¹É¢¾©ê¾©ºò§÷̈ ìò 

a) É̈º²ǿ £÷É́ ¡ñ 

b) ®Ò»øÉ¦¾À¹© 
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II. ²½¨¾©À®ö¾¹¸¾¯½À²© 

2 

III. 

(º¾©´¾¥¾¡ê¾©ºò§÷̈ ìò ó́¡¾ªÉ¾©Ȩ́ ¨¡¾¡È¼¸²ñ¡ñ®¡¾¢¾©ê¾©ºò§÷̈ ìò¥ö

À«ò¤¡¾Áª½ªÉº¤¡¾¢ñ® È̈¼¸). 

A. 

¯½À²©¦½À²¾½º̂Å 

1. Chromosome 12,HNF-1a (MODY 3) 

Îû¾ê†¡¾¢º¤ªí¡¿Àó©¥÷ìñ¤À®ª¾®ö¡°Èº¤ 

2. Chromosome 7,glucokinase (MODY 2) 

3. Chromosome 20,HNF-4a (MODY1) 

4. Chromosome 13,IPF1 (MODY 4) 

5. Chromosome 17, HNF-1B (MODY 5) 

6. Chromosome 2,Neuro D1 (MODY 6) 

7. Mitochrondrial DNA 

8. Others 

B. 

1. Type A insulin resistance 

¡¾ºº¡ìò©¢º¤ê¾©ºò§÷̈ ìò®ö¡°Èº¤ 

2. Leprechaunism 

3. Rabson-Mendenhall syndrome 

4. Lipoatrophic diabetes 

5. º̂Å 

C. 

1. É́¾´ºñ¡À¦® 

²½¨¾©ªÈº´¢ñ® È̈º¨º¡¢º¤ É́¾´ 

2. ¡½êö®, ªñ© É́¾´ 

3. Nepplasia 

4. Cystic fibrosis 

5. Hemochromatosis 
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6. Fibrocalculous pancreatopathy 

7. º̂Å 

D. 

1. ªÈº´¡¾¥½ÀìóÀªó®Âª°ò© ȫ¡¡½ªò(Acromegaly) 

²½¨¾©ªÈº´¢ñ® È̈º¨Ã 

2. º¾¡¾¢º¤ªÈº´Àêò¤Ä¢È¹ìñ¤(Cushing’s syndrome) 

3. Glucagonoma 

4. Pheochromocytoma 

5. Hyperthyroidism 

6. Somatostatinoma 

7. Aldosteronoma 

8. º̂Å 

E. À¡ó©¥¾¡µ¾ Áì½ ¦¾À£´

1. Vacor 

ó (Drug-or chemical-induced) 

2. Pentamidine 

3. Nicotinic acid 

4. Glucocorticoids 

5. Thyroid hormone 

6. Diazoxide 

7. Beta -adrenergic agonists 

8. Thiazides 

9. Phenytoin 

10. Alpha -interferon 

11. º̂Å 

F. ¡¾§ố À§œº

1. Congenital rubella 

 (Infections) 

2. Cytomegalovirus 
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3. Others 

G. 

1. Stiff -man syndrome 

®Ò¦øÉ²ö®²½¨¾©À®ö¾¹¸¾ê¾¤²ǿ £÷É́ ¡ñ 

2. Anti-insulin receptor antibodies 

3. Others 

H. 

1. Down’s syndrome 

º¾¡¾º̂ê†¦ö́ êö®¡ñ®²½¨¾©À®ö¾¹¸¾ 

2. Klinefelter’s syndrome 

3. Turner’ syndrome 

4. Wolfram’s syndrome 

5. Friedreich’s ataxia 

6. Huntington’s chorea 

7. Laurence-Moon -Biedl syndrome 

8. Myotonic dystrophy 

9. Porphyria 

10. Prader-Willi syndrome 

11. Others 

IV. ²½¨¾©À®ö¾¹¸¾Ã°øÉ̈ ò¤«õ²¾

           

 (Gestational diabetes mellitus  :  GDM) 

²½¨¾©À®ö¾¹¸¾¯½À²©šÁ È́ À ñ̄ É̈º²ǿ £÷É́ ¡ñ ²ö®¹ì¾¨À«ò¤ 90% Áì½ Éº¨¡¸È¾ 

10% Á È́®Ò»øÉ¦¾À¹©.  Ã¡¾¢¾©ê¾©ºò§÷̈ ìò ó́ 3 À í̄¾Ï¾¨¹ìñ¡¢º¤ ÀœºÀ œ̈º¡È¼¸¡ñ®ê¾© 

ºò§÷̈ ìò (ªñ®, ¡É¾´§š, Áì½ Ä¢ ñ́) ®Ò¦¾´¾©©ø©§ố ê¾©º¾¹¾ ¡ñ®£õÄ©É ÁªÈ¦¾´¾© È̄¼ 

À ñ̄ê¾©Õª¾, ¡ö©º¾ ó́Â Áì½ ê¾©Ä¢ ñ́ À¢í¾¦øÈ¡½Á¦ Àìõº© ¥¾¡¡¾¦½¦ö́ µøÈÃ¦¾¤. 

¡¾À°ö¾°¾ê¾©Ä¢ ñ́À ñ̄²½ìñ¤¤¾¿Ä¯¦øÈ¡¾¦É¾¤ Áì½ ¡¾¦½¦ö́ ¢º¤ê¾©À¡Âª, ¦…¤ 

ÀÍ‰¾š®Ò¦ö́ £¸¦õ®ªÒ, Ã¦½²¾®²¾¨¹ñì¤º¾¹¾ ¦¾´¾©À»ñ©Ã¹Éê¾©ºò§÷̈ ìòì÷©Éº¨«º¨ 

ìö¤Ä©É.  

²½¨¾©À®ö¾¹¸¾¯½À²© 1 

- 4 -



 ²½¨¾©À®ö¾¹¸¾¯½À²© 1  À¡ó©¢Éõû¿ê÷¡º¾ ÷̈ ÁªÈ¦Ȩ̀ ¹ì¾¨Á È́À¡ó©¿ À©ñ¡Éº¨ 

Áì½ ²¸¡Ä¸Î÷È́ . ¦ú̧ ¹ì¾¨£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾¯½À²© 1 ¡¾®‰¤´½ ªòÄ©É©Ȩ́ ¨¡¾ 

¡¸© ê¾©¡¾¨ªÉ¾¢º¤»È¾¤¡¾¨: ¥÷ìñ¤¡¾¨ªÉ¾ ISLET (ICA: islet cell antibody) , ê¾©¡¾¨ 

ªÉ¾ê†ªÉ¾ªÒªöÀº¤ (IAA: autoantibody) , antibody to glutamic acid decarbozylase 

(GADO) 65 , Áì½ ê¾©¡¾¨ªÉ¾ tyrosine phosphatases (IA---Œ 2 and IA 2 B ) .  ê¾©¡ö© 

glutamic decarbozylase µøúÃ¥÷ìñ¤À®ª¾¢º¤ û́¾´. 

²½¨¾©À®ö¾¹¸¾¯½À²© 2 ê†®Ò¢œ¡ñ®ê¾©ºò§÷̈ ìò À»ñ©Ã¹ÉÀ¡ó©²½¨¾© ¦½À²¾½®÷¡£ö 

ê†́ ó¡¾ ªÉ¾ªÒê¾©ºò§÷̈ ìò £ö¦ú̧ ¹ì¾¨À¡ó©À ñ̄²½¨¾© É̈ºÀ§œº ¦¾¨¹ì¾¨¡Ȩ̀ ¾¥½¢¾© 

ê¾©ºò§÷¨ìòµÈ¾¤¦™À§ó¤. £öÀ¥ñ®¦Ȩ̀ ¹ì¾¨¥½À ñ̄°øÉÃ¹È̈ º¾ ÷̈¡¾¨ 40 ó̄ ²Éº´êñ¤À ñ̄£ö 

ª÷É̈ . ©„¤̃ ÀœºÀ œ̈ºê†ªÉ¾ªÒê¾©ºò§÷̈ ìò Áì½ ¥÷ìñ¤À®ª¾ «õ¡ê¿ì¾¨êñ¤¦º¤µÈ¾¤š¥½ªº®»ñ® 

ê¾©Õª¾ê†¦½Á©¤ªö̧ µøÈÁìȨ́  À»ñ©Ã¹Éê¾©Õª¾ ¦ø¤¢ÉõûÃÀìõº©, º¾©¥½Á È́µÈ¾¤Ã©µÈ¾¤‡¤ 

Ã¦º¤µÈ¾¤šÄ¯¢ñ©¢¸¾¤ê¾©ºò§÷̈ ìò Áì½ ÎÉ¾ê†¡¾¢º¤¥÷ìñ¤À®ª¾.  ²½¨¾©À®ö¾¹¸¾¯½ 

À²© 2   ê†À ñ̄ ¹ì¾¨ ó̄ÁìȨ́ ñ̈¤®Ò ¦¾´¾©®‰¤´½ªòÄ©É À²¾½¸È¾ê¾©Õª¾¦ø¤ÃÀìõº©£úº¨À ñ̄ 

£Èº¨Ä¯ Áì½ Â©¨ê‰̧ Ä¯ ÁìȨ́ ¥½®Ò́ óº¾¡¾¦½Á©¤ºº¡.  ¦Ȩ̀ Éº¨¥½ ó́º¾¡¾¦½Á©¤, £ö 

À¥ñ®¥½ ó́º¾¡¾ ¦ö¢½¹¨¾¨Ä¯ê¾¤ì½®ö®À¦̃Àìõº©Ã¹È̈  Áì½ À¦̃Àìõº©Éº¨. 

²½¨¾©À®ö¾¹¸¾¯½À²© 2 

           

A. 

¡÷È́ È̈º¨µøÈÃ²½¨¾©À®ö¾¹¸¾¯½À²© 2 

£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2¥½ ó́£¸¾´»ñ®»øÉ®ÒÄ¸ªÒªí¡¿Àó©²¾¨Ã (endogenous) 

¢º¤ê¾©ºò§÷̈ ìò̃Á È́¡¾¡È¼¸²ñ¡ñ¡ñ®Ã¯½¥÷®ñ ê† ó́º¿¾©À»ñ©Ã¡¾Á¥¡µ¾¨ê¾© 

Ä¢ ñ́,¡¾¦É¾¤ Áì½ ó́¡¾°ò© ȫ¡¡½ªò¹ì¾¨¢œ¢º¤ »º®Áº¸ Áì½ ¡½Â²¡. Ã¡¾À²†́ ¢œ 

¢º¤ê¾©Ä¢ ñ́ Áì½ ¦¾º¾¹¾µøÈÃ¥÷ìñ¤ªñ® Áì½ ¡É¾´§š º¾©¥½«õ¡¢ñ©¢¸¾¤Ã¡¾¿ê¾© 

Õª¾ Áì½ ê¾©Ä¢Ä¯À¡ñ®¦½¦ö́ Ä¸ÉµøÈÃ¦¾¤. ®ÒÁ È́£öÀ¥ñ®Ïö©ê÷¡£öê†¥½ª÷É¨ Áì½ ªÉ¾ 

ªÒê¾©ºò§÷̈ ìò ê†¥½À»ñ©Ã¹Éê¾©Õª¾¦ø¤¢œ ÃÀìõº©. µøÈÃ¡÷È́  ¢º¤¥÷ìñ¤À®ª¾ê†®ö¡°Èº¤ À²̂º 

¥½êö©Áê Áì½ À»ñ©Ã¹É©ó¢œ º¾©¥½¸¾¤ ½Â¨ ®¾¨¡ñ®£öÀ¥ñ®ê†¥½¢½¹¨¾¨Ä¯À ñ̄²½¨¾© 

À®ö¾¹¸¾ê†ªÉ¾ªÒê¾©ºò§÷̈ ìò. 

²½¨¾©À®ö¾¹¸¾¯½À²© 2 ê†ª÷É̈  
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B. º¾¡¾ê†̄ È¼Á¯¤ê¾¤©É¾¡¾À°ö¾°¾

         À¸ì¾£öÀ¥ñ®ê†ª÷É̈ À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2 ê†ªÉ¾ªÒê¾©ºò§÷̈ ìò, ²½¨¾©À®ö¾ 

¹¸¾º¾©¥½¦ö́ êö®¡ñ®¡÷È´ê†°ò© ȫ¡¡½ªò¢º¤¡¾ È̄¼Á¯¤ê¾¤©É¾¡¾À°ö¾°¾.Ã£öÀ¥ñ®ê† ó́

ê¾©Õª¾¦ø¤ÃÀìõº©Àìœº¨Åº¾©¥½ ó́¡¾ ¦ö́ êö®¢º¤ê¾©ºò§÷̈ ìò ¦ø¤ÃÀìõº©, Ä¢ ñ́¦ø¤ 

Áì½ ó́£¸¾´©ñÀìõº©¦ø¤, À§…¤êñ¤Ïö©š¥½¿Ä¯¦øú²½¨¾©À¦̃Àìõº©Ã¹ö̧ Ã¥ Áì½ À ñ̄º¿ 

´½²¾©. «É¾ê¾©ºò§÷̈ ìò ó́¥¿¸¹ì¾¨ º¾©¦¾´¾©À»ñ©Ã¹Éº„¤ê¾©À¡õº  µøÈÃêÒÄ¢ú ¹ìñ¤Ä©É, 

©Ȩ́ ¨À¹©̃ º¾©¥½À ñ̄¦¾À¹©À»ñ©Ã¹É́ ó£¸¾´©ñÀìõº©¦ø¤. ê¾©Ä¢ ñ́ ê†®Ò©ó (LDL: low--- 

density lipoprotein cholesterol level) °½ìò©À²†´¢œµøÈÃªñ®¥½À»ñ©Ã¹É́ ó Ä¢ ñ́ ªùó¡ìóÀ§ìò© 

(triglyceride) ¢õû¦ø¤ÃÀìõº© Áì½ À»ñ©Ã¹Éê¾©Ä¢ ñ́ê†©ó   (HDL : high density lipoprotein 

cholesterol level) ªÔìö¤, ¥‡¤À ñ̄À¹©°öÃ¹ÉÀ ñ̄ ²½¨¾©ê¾©ºò§÷̈  ìò¦ø¤ 

(Hyperinsulinism) . º¡¥¾¡̃ ê¾©Ä¢ ñ́À¹‰ì¾š̈ ñ¤À»ñ©Ã¹Éì½©ñ®¢º¤ê¾© ºò§÷̈  ìò¦ø¤ 

Áì½ ¦¾´¾©¡½ª÷ÉÀœºÀ¨̂º Áì½ À¦̃Àìõº©¢º¤¥÷ìñ¤¡É¾´§šºÈº 

 (Metabolic syndrome :syndrome X)  

          ¢½¹¨¾¨ÂªÂ©¨¡¾ºº¡ìò©¢º¤»ðÂ´¥½ÀìóÀªó®Âª¢º¤»È¾¤¡¾¨ (Growth) ªÒ¯¾¨ 

¯½¦¾©²¾Ã¹ÉÀ ñ̄À¦̃Àìõº©ªó®. º½Ä¸¨½¸½²¾¨Ã¢º¤£öê†ª÷É¨Á È́¢œ¡ñ® ñ̄©Ä¥¦ú¼¤ê† À ñ̄ 

¦Ȩ̀ ¯½¡º®¢º¤º¾¡¾¦½Á©¤¡¾À°ö¾°¾ È̄¼ê¾©À ñ̄²½ìñ¤¤¾. º¾¡¾¦½Á©¤¡¾À°ö¾ 

°¾ È̄¼ê¾©À ñ̄²½ìñ¤¤¾(metabolic syndrome) ¹ìõ ¡÷È́ º¾¡¾À´ª¾Â®ìò¡ ñ̈¤¢œ¡ñ® 

¡¾¸òÀ£¾½Àìõº© Áì½ ÎÉ¾ê†¡¾Ã¡¾¢½¹¨¾¨ª¾´ì½®ö®¢º¤¡¾ªÉ¾¢º¤ê¾©ºò§÷̈  

ìò, £¸¾´©ñÀìõº©¦ø¤, Áì½ ê¾©Ä¢ ñ́ÃÀ¦̃Àìõº©¦ø¤. ¡¾²ò¥¾ì½¾ ê†¦¿£ñ À§„: º¾ 

¹¾Áì½¡¾ºº¡¡¿ìñ¤¡¾¨¥½ì÷©°ÈºÀœºÀ œ̈º¢º¤ê¾©Ä¢ ñ́À§…¤¥½ì¸´µøÈÃ¡¾ …̄ ȫ̧  

£öÀ¥ñ®ê†µøÈÃ¡÷È́ À´ª¾Â®ìò¡ Áì½ £öÀ¥ñ®ê†ª÷É̈  Ã²½¨¾©À®ö¾¹¸¾¯½À²© 2. 

C. 

          £öÀ¥ñ®À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2 ê†®Òª÷É̈  ó̄́ ½´¾ 20 Œ 40%, £öÀ¥ñ®¯½ 

À²©šº¾©¢¾©ê¾©ºò§÷¨ìò ê†¢ñ® È̈¼¥¾¡¥÷ìñ¤À®ª¾¢º¤ É́¾´ À§…¤ ¦Ȩ̀ ¹ì¾¨  Á È́ É̈º¡¾ 

®ö¡°Èº¤ÁªÈ¡ð́ ó®¾¤¦Ȩ̀ ê†́ ó¡¾ªÉ¾ªÒê¾©ºò§÷̈ ìò. Ã¡ðì½óê†́ óê¾©Õª¾¦ø¤ÃÀìõº©µØè 

²½¨¾©À®ö¾¹¸¾¯½À²© 2 ê†®Òª÷É̈  
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Ã£öÀ¥ñ®À ñ̄²½¨¾© À®ö¾¹¸¾ ¯½À²© 2 ê†®Òª÷É¨, ®¾¤£̃¤¡¾ …̄ ȫ̧ ¥½Ä©É°ö©ó Ã¡¾ì÷© 

°Èºê¾¤©É¾º¾¹¾ ¹õì Ã§Éµ¾¡ò …̄ ȫ̧ ²½¨¾©À®ö¾¹¸¾. 

V. ìñ¡¦½½º¾¡¾¦½Á©¤¢º¤²½¨¾©À®ö¾¹¸¾ 

£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 1 ¥½¢¾©ê¾©ºò§÷̈ ìòµÈ¾¤¦™À§ó¤ É̈ºÀ¹© 

°ö¡¾¦½¦ö́ ¢º¤¡¾Ïø¸¼ê¾©Õª¾ Áì½ ¡ö©Ä¢ ñ́, ¥‡¤À ñ̄À¹©Ã¹É£¸¾´©ñ ¢º¤Õ 

(hyperosmo-Œlality) ¦ø¤ Áì½ ê¾©À¡Âª¦ø¤ÃÀìõº©. 

²½¨¾©À®ö¾¹¸¾¯½À²© 1 

           

A. 

ìñ¡¦½½º¾¡¾ 

º¾¡¾¦½Á©¤

 ¡¾À²†́ ¢œ¢º¤¯½ìò́ ¾Õ ñ̄©¦½¸½´¾¥¾¡°ö¦½êÉº¥¾¡Á»¤©ñ¢º¤Õ ¥‡¤ 

¦½ñ®¦½øÃ¹Éê¾©Õª¾¦ø¤¢œÃÀìõº©. ¦…¤À¹ì‰¾š ¥‡¤À ñ̄°öÀ»ñ©Ã¹É ó́ ê¾©Õª¾Àìñ© 

ìº©Ä¯¿Õ ñ̄©¦½¸½ À§„©¼¸¡ñ¡ñ®Õ Áì½ ê¾©À¡õºÁ»È. ªº¡¾¤ £õ¥½ ì÷¡Ä¯ ñ̄©¦½¸½ 

¹ì¾¨£̃¤šÁ È́¦ñ¨¾ºñÎ‡¤¢º¤ ²½¨¾©À®ö¾¹¸¾ ê†À¡ó©¢œ¡ñ®À©ñ¡ Áì½ ¥½ ó́º¾¡¾¹ó̧  

Õ. 

 (symptoms) 

 ÕÎñ¡ì÷©¥¾¡ ȫ¡¡½ªò ¹ìõ̧ È¾¡òÀ¢í¾¹ì¾¨¢œ šÁ È́º¾¡¾ ê† ²ö®¹ì¾¨µøÈÃ 

²½¨¾© 

 À®ö¾¹¸¾¯½À²© 1 ¯½ìò́ ¾ÕÀìõº©ªÔ (plasma) À»ñ©Ã¹ÉÀ¡ó©º¾¡¾¸ò Áì½ 

ºÈºÀ²¨ ¥öÀ«ò¤£¸¾´©ñÀìõº©ªÔ À¸ì¾ È̄¼¥¾¡êÈ¾„¤ À ñ̄êÈ¾µõ ¥½À¡ó©º¾¡¾¸ò. À¸ì¾ 

¢¾©ê¾©ºò§÷¨ìò»É¾¨Á»¤ Áì½ ¡½êñ¹ñ, ¥½À»ñ©Ã¹É́ óº¾¡¾»É¾¨ Á»¤¢œª̂´, ¥½ ó́¡ö© 

À¡ÂªÀ¡ó©¢œ, ¥½¢¾©Õ Áì½ ó́Á»¤©ñ ¢º¤ÕÃ»È¾¤¡¾¨¦ø¤¢œÂ©¨¥½À»ñ©Ã¹É́ óº¾ 

¡¾®Òµ¾¡òÀ¢í¾, ¯¸©»¾¡ Áì½ »¾¡. 

B. ¦ñ¨¾ìñ¡

 £öÀ¥ñ®ê† ó́¦½ªò©ó¥½¢Éœ¡ñ®ì½©ñ®£¸¾´©ñ¢º¤ÕÃ»È¾¤¡¾¨¦ø¤.¡¾À»ñ©Ã¹É 

¢¾©ê¾©ºò§÷̈ ìòš¥½©¿ÀóÄ¯§û¾ Áì½ «É¾©̂´Õ²¼¤²ð¥½§Ȩ̀ ¨®¿ì÷¤Ã¹ÉÄ¢È ¹ìñ¤¦¾´¾© ¢ñ® 

ê¾©Õª¾ Áì½ À»ñ©Ã¹Éê¾©À¡õº¡ùðì¾¨ê†À¢̃´¢÷ÉµøÈº¡¥÷ìñ¤̃À¥õº¥¾¤ìö¤Ä©É, £öÀ¥ñ®¡ð¥½´ó 

º¾¡¾©ó¢œ Áì½ êÈ¾Ïð°øÉ¡¸©¡¾º¾©²ö®º¾¡¾Éº¨ìö¤. 

 (signs) 
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 À¸ì¾£öÀ¥ñ®»¾¡¦½Á©¤À«ò¤¸È¾£öÀ¥ñ® ó́º¾¡¾ê†®Ò¢œ¡¸ú¾À¡‰¾º¾©À ñ̄¡ö©À¡Â

ª (keŒToacidosis), ¢¾©Õ»É¾¨Á»¤ Áì½ £¸»ñ¡¦¾ ì½©ñ®Á»¤ ©ñ¢º¤ÕÀìõº© Ã¹ÉªÔ 

¡¸È¾330 mosm/kg Ã¡ðì½óÁ®®š ¥½À»ñ©Ã¹É£öÀ¥ñ® ṍ¤ö¤ Áì½ À¦¼¦½ªòÄ©É. 

 ¦…¤ê†µ̃¤µõ¢º¤¡¾¢¾©Õ £öÀ¥ñ®¥½ ṍ¤ö¤, ¹¾¨Ã¥Ä¸ ¹¾¨Ã¥Àìò¡ Áì½   

¥½ ó́¡…ÀÏñ ¢º¤ê¾©º¾À§Âª, ¦…¤À¹ì‰¾š¥½À ñ̄¡¾£¾©£½ÀÃ¡¾®‰¤´½ ªò²½¨¾© 

À®ö¾¹¸¾ê†́ óê¾©¡ö©À¡ÂªÃÀìõº©¦ø¤ (Diabetes ketoacidosis). 

 £¸¾´©ñÀìõº©ªÔÃÀ¸ì¾ È̄¼êÈ¾¦½Á©¤À«ò¤¸È¾®ðìò´¾©ÕÀìõº©Ã¡É¥½Ïö©, 

£¸¾´©ñÀìõº©ªÔÀ§…¤Áê¡ÃêÈ¾º¥½À ñ̄À£̂º¤Ï¾¨Àªõºº¾¡¾Îñ¡Ã¡¾£¾©£½À. 

 ¡¾¦øÀ¦¨ê¾©Õ ñ́ÃªÉ°ó̧ Îñ¤ Áì½ ¡É¾´§šºÈºÀ²¨À§…¤Á È́ìñ¡¦½½ 

º¾¡¾ ¢½¹¨¾¨ªö̧ Ä¯ê¾¤¢¾©ê¾©ºò§÷̈ ìò§É¾Å, £öÀ¥ñ®¥½¢¾©ê¾©ºò§÷̈ ìòÃê†¦÷©. 

£öê†ª÷É̈ ó́¯½¹ņ̃ ©£º®£ö̧ À ñ̄²½¨¾©À®ö¾¹¸¾ ¥½¥ñ©µøÈÃ¥¿²¸¡®÷¡£öê† ó̄́ ñ©Ä¥¦È¼¤ 

¦ø¤ê†¥½À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2. 

²½¨¾©À®ö¾¹¸¾¯½À²© 2 

           

A. 

ìñ¡¦½½º¾¡¾ 

 º¾¡¾ê†̈ È¼¸¹ì¾¨, ¹ó̧ Õ, ª¾ì¾¨À®…¤®ÒÁ¥É¤ Áì½ ó́º¾¡¾À´̂º¨¦…¤ À¹‰ì¾ 

šÁ È́º¾¡¾¢º¤ê¾©Õª¾¦ø¤ Áì½ ¦ø£÷®£÷́ Á»¤©ñ¢º¤Õ ñ̄©¦½¸½ Áì½ Á È́ º¾¡¾  

ê†²ö®¹ì¾¨êñ¤ 2 ¯½À²©¢º¤²½¨¾©À®ö¾¹¸¾. 

º¾¡¾¦½Á©¤ 

 °ó¸Îñ¤§ô´À§œº§ÕÀ»œº 

 ó́º¾¡¾£ñê‰̧ Ä¯ Áì½ ó́º¾¡¾ê¾¤§Èº¤£º©ºñ¡À¦® ¹ìõ ºñ¡À¦®»ó́ §Èº¤ 

£º© §ÕÀ»œº É̈ºÀ§œºì¾ (¦¿ìñ®À²© ò̈¤). 

 ¦¿ìñ®À²©§¾¨®Ò£Èº¨®‰¤´½ªòÄ©É¤È¾¨Ã²½¨¾©À®ö¾¹¸¾ º¡¥¾¡¥½ ó́£¸¾´ 

ªÉº¤¡¾ê¾¤À²©ì÷©°Èº. 

B. 

 £öÀ¥ñ®ê†®Òª÷É̈ ê†À ñ̄²½¨¾©À®ö¾¹¸¾ ®¾¤Àê̂ºêÈ¾Ïð¡¸© ¥½®Ò²ö®ìñ¡ ¦½½ 

º¾¡¾¹ ñ̈¤Àìó̈ ê†¥½§Ȩ̀ ¨Ã¡¾®‰¤´½ªò²½¨¾©. 

¦ñ¨¾ìñ¡ 
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 ¦Ȩ̀ £öÀ¥ñ®ê†ª÷É̈ ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2 ÁªÈº¾©¥½²ö® ó́ê¾© Ä¢ ñ́ 

Á¥¡µ¾¨µøÈê‰̧ Ä¯, êñ¤ 2 ¯½À²© ò̈¤ Áì½ §¾¨ ¥½ ó́Ä¢ ñ́µøÈª¾´²¾¨¦Ȩ̀ Àêò¤¢º¤ »È¾¤¡¾¨ 

(µøÈ²¾¡¦Ȩ̀ ¢º¤êÉº¤, Àºò¡, £ð Áì½ ®ðìòÀ¸Ã®ÎÉ¾). 

 £¸¾´©ñÀìõº©¦ø¤ ®¾¤Àê̂º¥½ ó̄́ ¾¡ö©Ã£öÀ¥ñ®ê†ª÷É̈  ê†À ñ̄²½¨¾© À®ö¾¹¸¾ 

¯½À²© 2. Ã£öÀ¥ñ®¯½À²© ò̈¤ ºñ¡À¦ñ®º½Ä¸¨½¸½À²© É̈ºÀ§œºì¾ ¥½À»ñ©Ã¹Éº½Ä¸¨½¸½ 

À²©Á©¤¢œ, ºñ¡À¦®»ó́ Ã¹È̈ ¢º¤º½Ä¸¨½¸½À²© º¾©¥½ ó́ÕÄ¹ìºº¡ (ìö¤¢¾¸) ¦…¤À¹ù‰¾ 

š¥½¦½Á©¤ºº¡Ã²½¨¾©À®ö¾¹¸¾. 

           ª¾ª½ì¾¤:

 

  Ã¡¾®‰¤´½ªò²½¨¾©À®ö¾¹¸¾ 

²½¨¾©À®ö¾¹¸¾¯½À²©1 ²½¨¾©À®ö¾¹¸¾¯½À²©2 

È̈¼¸¹ì¾¨Áì½¹ó̧ Õ ++ + 

ºÈºÀ²¼ ¹õì¸È¾ À´̂º¨ ++ + 

¡õ¨¾¡¥½À»ñ©Ã¹ÉÕÎñ¡ì÷© ++ - 

ª¾¥½®ÈÒÀ¹ñ»÷È¤©ó + ++ 

ºñ¡À¦®º½Ä¸¨½¸½À²©¹ùõ̧ È¾£ñ + ++ 

À ñ̄²½¨¾©¡È¼¸¡ñ®ì½®ö®¯½¦¾© 

¦¸È¯¾¨ 

+ ++ 

ì÷¡ È̈¼¸¡¾¤£õ ++ - 

®¾¤£̃¤®Ò́ óº¾¡¾¦½Á©¤ - ++ 

 

           

           

¡¾®‰¤´½ªò²½¨¾©À®ö¾¹¸¾ 

           ¥¾¡¡¾Á½¿¢º¤§È¼¸§¾¦½´¾£ö́ ²½¨¾©À®ö¾¹¸¾Âì¡ ó́ 3  ¹ùñ¡À¡Ã¡¾ 

®‰¤´½ªò²½¨¾©À®ö¾¹¸¾: 

¹ùñ¡À¡Ã¡¾®‰¤´½ªò²½¨¾© (Diagnosis criteria) 

1. º¾¡¾¦½Á©¤¢º¤²½¨¾©À®ö¾¹¸¾ (¹ó̧ Õ, È̈¼¸¹ì¾¨¢œ,  
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ÕÎñ¡ì÷©Â©¨®Ò¦¾´¾©º½êò®¾¨Ä©É) ¦ö́ êö®¡ñ®¡¾¡¸©Àìõº©§º¡¹¾£¸¾´À¢̃´¢÷É¢º¤ê¾© 

Õª¾¥½¦ø¤¡¾¨200 mg/dl (11.1 mmol/l). 

2. ¡¸©Àìõº©ªºÀ§í¾¡Èºº¾¹¾¥½¹ì¾¨¡¸È¾ 126 mg/dl (7 mmol/l)  

ÁªÈªÉº¤Ã¹ÉêÉº¤¹¸É¾¤µÈ¾¤Éº¨ 8 §‰̧ Â´¤¢œÄ¯. 

3. ¡¸©ê¾©Õª¾¹ñì¤º¾¹¾ 2 §‰̧ Â´¤ ¥½¦ø¤¹ì¾¨¡¸È¾ 200 mg/dl (11.1 mmol/l) 

¹ìñ¤¥¾¡¡¾Ã¹É¡òê¾©Õª¾ 75 ¡ë¾´ (oral glucose tolerance test). 

 ¡¾ºö©º¾¹¾À²̂º¡¸©ê¾©Õª¾ªºÀ§í¾ (Impaired fasting glucose:IFG)  

¥öÀ«ò¤¯½ìò́ ¾ê¾©Õª¾ªº¡¾¤£õ ¥½ªÉº¤¹ì¾¨¡¸È¾ 100 mg/dl (< 126 mg/dl) 

šÁ È́¢Ó¡¿ö©¢º¤²½¨¾©À®ö¾¹¸¾. 

 ¡¾¡¸©ê¾©Õª¾¦ö´ê¼® (Impaired glucose tolerance: IGT) ¹ìñ¤¥¾¡ 

À»ñ©¡¾êö©ìº¤£õÃ¹É£öÀ¥ñ®¡òê¾©Õª¾ 75 ¡ë¾´ ÁìȨ́ ªò©ª¾´ :2 §‰̧ Â´¤¥‡¤¡¸© 

Àìõº©À®…¤ê¾©Õª¾, ê¾©Õª¾¥½¹ì¾¨¡¸È¾ 140 mg/dl (<200 mg/dl). 

 ¸òêóÀ»ñ©¡¾êö©ìº¤ (Oral glucose tolerance test) £öÀ¥ñ®ªÉº¤¡òº¾¹¾ 

 ê† ó́ê¾©Á É̄¤Éº¨ ªÔ¡¸ú¾ 150Œ 200 g ªÒ́ œ ªò©ªÒ¡ñ 3 œ́. £öÀ¥ñ®¥½®ÒÄ©É¡ò¹ ñ̈¤Ãªº¡¾¤ 

£õÃÄì¨½¡¼´¡¸©Àìõº©. °øÉÃ¹È¨Ã¹É¡òê¾©Õª¾ 75 g ²Éº´¡ñ®Õ 300 ml, ¦Ȩ̀ À©ñ¡ 

¡òê¾©Õª¾ 1,75 - ¡ù¾´ªÒÕÎñ¡¢º¤»È¾¤¡¾¨. ¡¾À»ñ©¡¾êö©ìº¤Àìõº©À²̂º §º¡¹¾ê¾© 

Õª¾ÃÀìõº©¥½Ã§ÉÀ¸ì¾¯½´¾ 120 ¾êó. 

ª¾ª½ì¾¤:

 

  ¡º¤¯½§÷́ §È¼¸§¾²½¨¾©À®ö¾¹¸¾ Ä©Éªóì¾£¾¸¾¤´¾©ª½«¾¡¾¡¸© 

ê¾©Õª¾ 

Normal glucose 
tolerance 

Impaired glucose 
tolerance 

²½¨¾©À®ö¾¹¸¾ 

¡¸©Àìõº©ªºÀ§í¾ºö©º¾¹¾   

(mg/dl) 

      < 100    100-125 >126 

¡¸©Àìõº©¹ùñ¤¡òê¾©Õª¾ 

2 §‰̧ Â´¤ (mg/dl) 

  <140       >140-199          >200 
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¡¾ …̄ ȫ̧ ²½¨¾©À®ö¾¹¸¾ 

¡¾Á½¿¡È¼¸¡ñ®Àì̂º¤º¾¹¾ À ñ̄¥÷© ÷́È¤Ï¾¨ê†¦¿£ñ¹ì¾¨µøÈÃ²½¨¾©À®ö¾¹¸¾. 

¡ðì½ó£öÀ¥ñ®ª÷É̈ ê†́ óê¾©Õª¾¦ø¤ÃÀìõº©, ¥÷©Ï¾¨¦Ȩ̀ Ã¹È̈ Ã¡¾ …̄ ȫ̧  Á È́º¾¹¾ 

¥½Ã¹Éì÷©ÕÎñ¡©Ȩ́ ¨¡¾¥¿¡ñ©ê¾©²½ìñ¤¤¾, Â©¨¸òêóÃ©¡ðª¾´ ó́¡¾¨À£…¤¢º¤¥¿¸£ö 

À¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾ÁìȨ́ …̄ ȫ̧ ©Ȩ́ ¨ì½®ö®º¾¹¾®Ò̄ ½¦ö®°ö¦¿Àìñ©. ÁªÈ¡ð́ ó¦Ȩ̀ Éº¨ 

ê†¦¾´¾© È̄¼Á¯¤²ô©ªò¡¿¢º¤ªöÀº¤, Ã¹É£¸¾´¦¿£ñÃ¡¾¡½ª¸¤ £ò©ÄìÈº¾¹¾ ¹ìõ  ¸È¾ì÷© 

°Èºº¾¹¾¹Ȩ́ ¾¤, êñ¤Ïö©ê†¡È¾¸´¾šìȨ́ ÁªÈÀ ñ̄ ñ̄©Ä¥Ã¡¾ …̄ ȫ̧ ¡È¼¸¡ñ®¡¾ªÉº¤¡¾ê¾© 

ºò§÷̈ ìòÃ£öÀ¥ñ®ª÷É̈ ê†À ñ̄²½¨¾©À®ö¾¹¸¾ 

º¾¹¾ 

   ¦½´¾£ö́ ²½¨¾©À®ö¾¹¸¾¦½¹½ìñ©º¾À´ëò¡¾(American Diabetes Association: 

ADA) Ä©É¿¦¾º¾¹¾ê†À ñ̄µ¾ºº¡¥¿ÎÈ¾¨ À²̂º¥½¿´¾Ã§Éêö©ÁêÃ¡¾£ò©Äìú¯½ìò́ ¾  

¦ø©º¾¹¾¢º¤¦½´¾£ö́ ²½¨¾©À®ö¾¹¸¾¦½¹½ìñ©º¾À´ëò¡¾ Áªú¡ðÀ ñ̄Á¸£ò©ê†°È¾´¾¦½ 

À²¾½®÷¡£öÀ²̂º ñ̄® ÷̄¤¡¾Á½¿©É¾º¾¹¾²œ«¾µøÈÃ¡¾À°ö¾ È̄¼ê¾©, ¦¾º¾¹¾®¿ 

ì÷¤, Áì½ Á®®Á°§ó̧ ò©¡¾À ñ̄µøÈ.Ã¡¾Á½¿¦¾ º¾¹¾®¿ì÷¤Ã¡¾ …̄ ȫ̧ ¦¿ìñ®£ö 

ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2 , ÁªÈ¡Èº¦¾º¾¹¾¥½®ñ¥÷ê¾©Á É̄¤¦ø¤ À«ò¤ 55 Œ 60% , 

¦½´¾£ö́ º¾¹¾¢º¤ ADA Ä©ÉÀ¹ñ£¸¾´ ¦¿£ñ ªÒ®ñ¹¾š Áì½ Ä©Éì÷©¯½ìò́ ¾ê¾©Á É̄¤ 

(carbohydrate) ìö¤Ãº¾¹¾À²¾½¸È¾¡¾¡òê¾©Á É̄¤¹ì¾¨¥½À ñ̄¦¾À¹©Ã¹Éê¾© Õª¾ 

¦ø¤, ê¾©Ä¢ ñ́ Triglyceride ¦ø¤ÃÀìõº© Áì½Ä¢ ñ́¦½ò©ê†©ó (HDL) ¥½ªÔ. Ã£öÀ¥ñ®ª÷É¨ 

ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 2  ê¾©Õª¾ Áì½ ê¾©Ä¢ ñ́ ¥½À»ñ©Ã¹ÉÕÎñ¡ 

¡¾Á½¿¢º¤¦½´¾£ö́ ²½¨¾©À®ö¾¹¸¾¦½¹½ìñ©º¾À´ëò¡¾ 

¢œ¦ø¤ Áì½ ¥½À»ñ©Ã¹É¡¾ …̄ ȫ̧ ®Ò̄ ½¦ö®°ö¦¿Àìñ©.Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 

1 ê†¢œ¡ñ®ê¾©ºò§÷̈ ìòµÈ¾¤¦òûÀ§ó¤Á È́Ã¹É£¸®£÷́ ê¾©Õª¾µøÈÃº¾¹¾ÁªÈ¥½Ã¹É®ñ 

¥÷ê¾©Á É̄¤¦ø¤.Ã¯½¥÷®ñ ¡¾Á½¿ ¦¿ìñ®²½¨¾©À®ö¾¹¸¾êñ¤ 2 ¯½À²© Ã¹û¡¿ö© 

ê¾©Ä¢ ñ́µøÈÃ¢º®À¢©¥¿¡ñ© 300 mg ªÒ́ œ Áì½ Á½¿¡òê¾©Â ù̄Àªºò 8Œ9% ¢º¤²½ìñ¤ 

¤¾êñ¤Ïö©. 
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¡¾²ò¥¾ì½½¦½À²¾½Ã¡¾£¸®£÷́ º¾¹¾ 

º¾¹¾¯½À²©À¦̃Ä¨

²õ©ê†́ ó¦Ȩ̀ ¯½¡º® À§„ : Àœº±É¾¨ (cellulose) , ê¾©Î¼¸ (gum), ê¾©¸÷ÉÃÏ¾¡Ä´É 

(pectin) À ñ̄¦¾º¾¹¾ê†̈ È¼Ä©É̈ ¾¡ ©„¤̃ ´½÷©À»ö¾¥Èôú¤Àºš¸È¾ ¦¾º¾¹¾¯½À²©ê† 

 (Fiber) 

À ñ̄ “À¦̃Ä¨”. º¾¹¾À¦̃Ä¨ê†®Òì½ì¾¨À§„: cellulose  ¹ùõ hemicelluloses  ê†²ö®Ãªí À¢í¾, 

¦¾À¹ù‰¾š¦Ȩ̀ ¹ì¾¨¥½«õ¡ì¿ì¼¤ê¾¤ì¿Ä¦ÉÉº¨ Áì½ ¥½ ó̄́ ½¦ò©êò²¾®©óªÒ¡¾À»ñ©¸¼¡¢º¤ 

ì¿Ä¦É. 

º¾¹¾À¦̃Ä¨ê†ì½ì¾¨Ä©É¤È¾¨À§„: gum Áì½  pectin ¥½²ö®Ã¥¿²¸¡ê†º¾¹¾ê† 

À ñ̄À ñ́© ( «‰̧ ©ò ), º¾¹¾¯½À²©À¢í¾Âº© (oatmeal) ¹ùõ À ȭº¡Ï¾¡Áº®À ó̄ (apple 

Skin)  ì÷©°Èº¡¾ È̈º¨¢º¤¡½À²¾½ Áì½ ¡¾ì¿ì¼¤ê¾¤ì¿Ä¦É ©Èñú¤̃ ê¾©Õª¾¥‡¤ 

§ố §ñ®Ä©É§É¾ Áì½ À»ñ©Ã¹Éê¾©Õª¾ê†¦ø¤µøÈÃÀìõº©¥‡¤ì÷©ìö¤. ¦½´¾£ö́ ²½¨¾©  À®ö¾ 

¹¸¾¦½¹½ìñ©º½À´ëò¡¾ê¾¤©û¾º¾¹¾ ¥‡¤®ÒÁ½¿ º¾¹¾®¿ì÷¤¯½À²©À¦̃Ä¨ê† 

®Òì½ì¾¨ À§„: ªíÀ¢í¾À²š́  (added bran) , ¦Ȩ̀ º¾¹¾ê†Á½¿Á È́ À¢í¾Âº©, §óëó̧  

(cereal) Áì½ º¾¹¾¯½À²©«‰̧ , À§…¤¯½¡º®©Ȩ́ ¨º¾¹¾ê†́ óÀ¦̃Ä¨¦ø¤ Áì½ ì½ì¾¨ 

®ñ¥÷À¢í¾À ñ̄º¾¹¾À¦ó´Ã¹É£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾. 

©ñ©¦½óì½©ñ®Õª¾ÃÀìõº©

           ¥¿¸¢º¤ê¾©Õª¾ê†Á¥¡µ¾¨µøÈÃê¾©Á É̄¤ªÈ¾¤Åê†́ óµøÈÃº¾¹¾ê‰̧ ÅÄ¯ ¥½µøÈÃ 

 (glycemic index = GI) 

Á®®²œ«¾¢º¤ “ ©ñ©¦½ó “  ê†́ óÁªÈì½®ÈºµøÈÃê¾©Õª¾ ( plotted on a graph ), Â©¨ 

ê‰̧ Ä¯ ÁìȨ́ ¥½Ã§ÉÀ¸ì¾¯½´¾ 3 §Èöú̧ Â´¤ µøÈÃ¡¾ªò©ª¾´¡¾ È̈º¨  ¢º¤º¾¹¾Ã¡¾À»ñ© 

¡¾êö©ìº¤º¾¹¾ê†®ñ¥÷ê¾©Á É̄¤ 50 ¡ë¾´ šÁ È́¡¾¦ö́ ê¼® (area plotted)  ¹ìñ¤¥¾¡ 

¡¾Ã¹É¥¿¸º¾¹¾ê†́ óìñ¡¦½½£É¾¨£õ¡ñ À§Èñ : ê¾©Õª¾ ¹ùõÀ¢í¾Îö́ ñ̄¤ê†À ñ̄Á°È 

(À¢í¾¥†Á°È). 

¦¾Ã¹É£¸¾´¹¸¾

           ¦¾ê†Ã¹É£¸¾´¹¸¾ ÁªÈ®ÒÁ È́¦¾º¾¹¾À§„:saccharin Á È́«õ¡¿´¾Ã§ÉµÈ¾¤¡¸É¾¤ 

 (Õª¾ê¼´) 

¢¸¾¤ À²̂ºÃ§ÉÁêê¾©Õª¾§¾¨ Áì½ À ñ̄¦…¤ê†¹¾Ä©É¤ú¾¨ Ã§É¦½©¸¡¦½®¾¨ µøÈÃ¡÷È́   
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¢º¤º¾¹¾ Áì½ À£̂º¤©̂´ , ÁªÈ¡ð¥½ ó́¢Ó¹É¾´¥¾¡¦½´¾£ö́ º¾¹¾ Áì½ µ¾ (Food and Drug 

Administration) «É¾Ã§É©öº¾©¥½²¾Ã¹ÉÀ¡ó© ó́¥÷ìñ¤´½À»ñ¤Ã²ö¡ È̈¼¸Ä©É.  

Aspartame (Nutrasweet)  ¯¾¡ö©¸È¾À ñ̄¦¾ê†̄ º©Ä²¡Ȩ̀ ¾ÏÈøÃ¥¿²¸¡¦¾ê† Ã¹É 

£¸¾´¹¸¾ Ã§É¦¿ìñ®£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾, ¦¾š¥½®ñ¥÷ 2 ê¾©Ã¹È̈  :  ¡ö© 

º¾ ó́Â , ¡ö© aspartic  Áì½ phenylalanine, Ã§ûÃ¡¾À»ñ©¢½Îö́  ¹ùõ ¯½¡º®º¾¹¾. 

Sucralose (Splenda)  Áì½ acesulfme potassium (Sunett, Sweetone,Diabeti  

Sweet)  Á È́ 2 ¦½ò©¦¾ê†Ã¹É£¸¾´¹¸¾ê†®ÒÁ È́¦¾º¾¹¾, Á½¿Ã¹ÉÃ§É  Â©¨ 

FDA  ¯º©Ä²¦¿ìñ®Ã§ÉÂ©¨ê‰̧ ÅÄ¯. 

Õ ñ́¯¾ Áì½ Õ ñ́º̂Å

Omega 3 fatty acids  ó̄́ ½ìò́ ¾¦ø¤ê†¦¾´¾©À»ñ©Ã¹ÉÄ¢ ñ́  triglyceride Áì½ Ä¢ ñ́ 

 (Fish oils and other oils) 

VLDL cholesterol  ÃÀìõº©ì÷©ìö¤. Õ ñ́¯¾ ñ̈¤¦¾´¾©ì÷© ¡¾¥ñ®¡÷È́  ¢º¤À ñ́©Àìõº© 

Á©¤Ä©É. 

µ¾ê†Ã§ÉÃ¡¾ …̄ ȫ̧ ²½¨¾©À®ö¾¹¸¾¯½À²© 2 ¥½ ó́¹ì¾¨¡Ȩ̀ ¾Ã§É ºò§÷̈ ìò ¥½¥ñ© 

¦…¤ê†¦¾´¾©Ã§ÉÃ¡¾ …̄ ȫ̧ ê¾©Õª¾¦ø¤ÃÀìõº© 

µøÈÃ 5 ìñ¡¦½½©„¤š: 

           OliferatorŒ Drugs  ¥½ºº¡ìò©Ã¦È̄ ¾¨¯½¦¾©ì¸´¢º¤ sulfonylurea ê†µøÈÃ¥÷ìñ¤ 

µ¾ê†¡½ª÷É¡¾¢ñ® È̈¼ê¾©ºò§÷̈ ìò 

À®ª¾. µ¾¥¿²¸¡ Sulfonylurea ñ̈¤À ñ̄µ¾ê†Ã§ÉÀ¢í¾Ã¡¾ …̄ ȫ̧ ê¾©Õª¾¦ø¤Ã 

Àìõº©. ¥¿²¸¡µ¾ meglitinide analog, repaglinide    D phenylalanine derivative 

Nateglinide  ¦¾´¾©ªò©²ñ¡ñ®¯¾¨¯½¦¾©¢º¤ sulfonylurea Áì½ ¡½ª÷ÉÃ¹É¢ñ® È̈¼¸ 

ê¾©ºò§÷̈ ìò. 

µ¾®ó¡¾Ä (Biquanides ) : µ¾¥¿²¸¡š¥½®Ò£õµ¾ Sulfonulureas , Biquanides   

µ¾¥¿²¸¡ê†¦¿£ñê†¦¾´¾©À»ñ©Ã¹Éê¾©Õª¾ì÷©ìö¤ 

µ¾š¥½®ÒªÉº¤¡¾ºº¡ìò©ªÒÎÉ¾¸¼¡¥÷ìñ¤À®ª¾¢º¤ û́¾´ê†À»ñ©Ã¹Éì÷©°Èºê¾©Õª¾ÃÀìõº©. 

µ¾ Metformin ¥½ºº¡ìò©£̃¤ê¿ºò©µøÈªñ® Áì½ À»ñ©Ã¹ÉÀ¡ó©¡ö© lactic  Àìñ¡Éº¨.  The 

peroxisome 
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           Proliferator activated receptor  ¥½À ñ̄Âª¡½ê¿À¦ó́ ¦É¾¤¥÷ìñ¤Ã¹ÉÀ²†́ ¢œ   µ¾¥¿  

²¸¡ rosiglitazone  Áì½  pioglitazone   ¦Ȩ̀ Ã¹È¨¥½ ó́°ö¯½Â¨©ê†¦¿£ñªÒÂ£¤ 

»È¾¤¡½©ø¡, ¡É¾´§š Áì½ ¥÷ìñ¤Ä¢ ñ́.  

           AlphaŒ glucosidase inhibitors (ªö¸µñ®µ̃¤): £º®£ö̧ µ¾Ï¸©š¥½À ñ̄Âªµñ®µ̃¤À¨̂º 

À ṍº¡ì¿Ä¦ÉÃ¡¾©ø©§ố ê¾©Õª¾, µ¾ Acarbose  Áì½  miglitol  µ¾ 2 ¦½ò©šÀ ñ̄µ¾ê† 

êÈ¾Ïðò̈ ö́ Ã§ÉÀ ñ̄¦¸È¹ì¾¨. 

µ¾ê†́ ó°ö¡½êö®¡½ÀêõºªÒ¡¾©ø©§ố ê¾©Õª¾ 

           Incretin À»ñ©Ã¹ÉÀ¡ó©°ö¯½Â¨© ¹ùõ ¦½Á©¤°öê†̈ ¾¸¾. µ¾ Exenatide ¥½À ñ̄µ¾ 

¥¿²¸¡µ¾ê†¥¿ìº¤Áêê¾© incretin 

µøÈÃÂ£¤¡¾ É̄º¤¡ñ²½¨¾©À®ö¾¹¸¾ (Diabetes prevention program : DPPŒ IV )  ¥½À ñ̄ 

Âªµñ®µ̃¤ê†¥ñ©À¢í¾µøÈÃì½©ñ®Ä©É. 

¯½À²©º̂Å

            µ¾ Pramlinide  Á È́µ¾ê†À¡ó©¥¾¡¡¾¦ñ¤À£¾½¥¾¡ islet amloid polypeptide (IAPP 

or amylin ) ¥½Ã¹Éê¾¤¡Éº¤°ó¸Îñ¤: 

 (Others) 

 ¥½Ã¹ÉÀ¸ì¾¡½À²¾½¹Ȩ́ ¾¤ 

 ì½¤ñ®¡¾¢ñ® È̈¼¢º¤»ðÂ´ glucagon 

 ì÷©°Èº¡¾µ¾¡º¾¹¾ 

           µ¾ pramlinide Ä©Éº½÷̈ ¾© Ã¹ÉÃ§ÉÃ¡¾ …̄ ȫ̧ ²½¨¾©À®ö¾¹¸¾¯½À²© 1 Áì½ 

¯½À²© 2 ê†Ã ---§É µ¾ insulin Ã¡¾ …̄ ȫ̧ . 

ª¾ª½ì¾¤:

 

  µ¾¦¿ìñ®Ã§ÉÃ¡¾ …̄ ȫ̧ ²½¨¾©À®ö¾¹¸¾¯½À²© 2 

§µ̂¾ 

 

 

¢½¾©À ñ́©µ¾ 
 

¯½ìò́ ¾µ¾/ œ́ 
Äì¨½µ¾ºº¡ìò© 

(h) 

SULFONYLUREA 
Tolbutamide (Orinase) 

250 Áì½ 

500mg 

0,5-2g Á®È¤¡ò 2Œ 3 £̃¤. 6-12 

Tolazamide (Tolinase) 100,250,500mg 0.1-1g ¡ò£̃¤©¼¸¹ùõ À«ò¤   24 
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Á®È¤À ñ̄ 2 £̃¤. 

Acetohexamide (Dymelor) 250 Áì½ 

500mg 

0.25-1.5g ¡ò£̃¤©¼¸ 

¹ùõÁ®È¤¡ò 2 £̃¤. 

8-24 

Chropropamide 
(Diabinese) 

100 Áì½ 

250mg 

0.1-0.5g ¡ò£̃¤©¼¸ 24-72 

Glyburide 
(Diabeta,micronase) 

1.25-2.5 Áì½ 

5mg 

1.25-20mg ¡ò£̃¤©¼¸ 

¹ùõÁ®È¤¡ò 2 £̃¤. 

À«ò¤ 24 

(Glynase) 1.5,3,Áì½ 6mg 1.5-18mg ¡ò£̃¤©¼¸ 

¹ùõÁ®È¤¡ò 2 £̃¤. 

À«ò¤ 24 

Glipizide (Glucotrol) 5 Áì½ 10mg 2.5-40mg ¡ò£̃¤©¼¸ 

¹ùõÁ®È¤¡ò 2 £̃¤ À¸ì¾ 

êÉº¤¹Ȩ́ ¾¤. 

6-12 
 
 
 

(Glucotrol XL) 5 Áì½ 10mg À«ò¤ 20-30mg £̃¤©¼¸ 

ªÒ́ œ 

Up to 24 

Gliclazide 80 mg 40-80mgÃ¹É£̃¤©¼¸ 

,160-320mg Á®È¤¹ì¾¨£̃¤. 

 
12 

Glymepiride (Amaryl) 1,2 Áì½ 4 mg 1-4mg Ã¹É£̃¤©¼¸ Up to 24 

MEGLITINIDE ANALOGS 
Repaglinide(Prandin) 

0.5,1 Áì½ 2mg 4mg Á®È¤¡ò 2 £̃¤ ¡ò 

¡Èºº¾¹¾À§í¾,Áì¤ 

15 ¾êó. 

 
3 
 

D-PHENYLALANINE 
Nateglinide(Starlix) 

60 Áì½ 120mg 60 ¹ùõ 120mg ¡ò 2 

£̃¤ªÒ́ œ¡Èºº¾¹¾ 

1.5 

BIGUANIDES 
Metformin(Glucophage) 

500,850 Áì½ 

1000 mg 

1-2.5g ¡ò1 À ñ́©²Éº´ 

º¾¹¾,¡ò 2Œ3 £̃¤/ œ́ 

7-12 

Extended-release 
metformin(GlucophageXR) 

500 mg 500-2000 mg 1£̃¤/ œ́ À«ò¤ 24 
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15, 30 Áì½ 

45mg 

15 -45 mg ªÒ́ œ À«ò¤ 24 

A-GLUCOSIDASE 
INHIBITORS 
Acarbose (Precose) 

50 Áì½ 100mg 75-300mg Á®È¤À ñ̄ 3 £̃¤ 

¡ò²ºÉ́ º¾¹¾ 

 
4 

Miglitol (Glyset) 25, 50 Áì½ 

100mg 

75-300mg  Á®È¤¡ò 3 £̃¤ 

²Éº´º¾¹¾ 

 
4 

INCRETINS 
Exenatide 

5 Áì½ 10 µg 5 ug ¦ñ¡¡Èºº¾¹¾À§í¾ 

Áì½Áì¤ 1 §‰¸Â´¤. 

À²†́ ¢œÀ ñ̄ 10 µg 2 

Àê̂ºªÒ́ œ ¹ùñ¤¥¾¡¦ñ¡ 

É£ö®À©õº. Ã¹ÉÀ¡ñ®»ñ¡¦¾ 

Ä¸ÉÃªøÉÀµñ. 

 
 
 
6 

Sitagliptin 25,50, Áì½ 

100 mg 

100 mg ¡ò£̃¤©¼¸ªÒ́ œ 

«É¾¡ò¦½ò©©¼¸,«É¾¡ò¯½¦ö´ 

¡ñ®µ¾  metformin  ¹ùõ 

thiazolidinedione. ì÷©¯½ìò 

´¾ìö¤ 50mg «É¾£ò©ÄìÈÃ¦È 

creatinine clearance Á È́ 30 

Œ 50 ml/min. Ã¹É 25mg ªÒ́ œ «É¾ 

creatinine clearance Éº¨ 

¡¸È¾ 30. 

 
24 

OTHERS 
Pamlintide 

5 ml vial 

¥½®ñ¥÷µ¾ 0.6 

mg/ml 

¦¿ìñ® …̄ ȫ̧ ©Ȩ́ ¨ insulin ¦½ 

À²¾½£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾ 

¹¸¾¯½À²© 2 Àì†́   60 µg 3 

Œ 120 µg 3 Àê̂ºªÒ́ œ (20 units) 
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«É¾£öÀ¥ñ®®Ò ó́º¾¡¾¯¸©»¾¡ 

Ã¹É 3 Œ7 œ́. Ã¹É¡Èºº¾¹¾. 

¦¿ìñ®£öÀ¥ñ®À®ö¾¹¸¾¯½À²© 

1, Ã¹ÉÀì†́  15 µg 3 Àê̂ºªÒ œ́ (2.5 

units on U 100 insulin 

(syringe) Áì½À²†́ ¢œ   15 µg 

¦ø¤¦÷©®ÒÃ¹É¡¾¨ 60 ug Á®È¤À ñ̄ 

3 Àê̂ºªÒ́ œ . Ã¹Éµ¾ insulin¯½ìò 

´¾ªÔ  50% ¢º¤¡¾ …̄ ȫ̧  

À²̂º¹ùó¡À¸̃ê¾©Õª¾ªÔÃ 

Àìõº©. 

 
 
 
3 

 

µ¾ºò§÷̈ ìò

 µ¾ºò§÷̈ ìòÀ ñ̄µ¾¦¿ìñ®Ã§É¦½À²¾½®÷¡£öê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 1 Áì½ 

À§„©¼¸¡ñ®²½¨¾©À®ö¾¹¸¾¯½À²© 2°øÉê†́ óê¾©Õª¾¦ø¤ê†®Òªº®¦½Îº¤ªÒ¡¾ …̄ ȫ̧ ©Ȩ́ ¨ 

º¾¹¾ Áì½ µ¾¡òê†À»ñ©Ã¹ÉÕª¾ì÷©°Èº. 

 (Insulin) 

ìñ¡¦½½¡¾ºº¡ìò©¢º¤µ¾

           µ¾ºò§÷̈ ìò ó́ 4 ¯½À²©ê†¹¾Ä©É¤ú¾¨: 

    (Bioavailability characteristics) 

*µ¾ºò§÷̈ ìò¦½ò©ê†ºº¡ìò©Ä¸ (Rapid acting insulin anslog) ¥½ºº¡ìò©Ã 

Äì¨½¦̃«É¾ê¼®Ã¦È regular insulin  ¹ñì¤¥¾¡¦ñ¡¡Éº¤Îñ¤. 

*µ¾ºò§÷̈ ìòê†ºº¡ìò©ÃÄì¨½¦̃ (Short Œacting regular insulin) 

*µ¾ºò§÷¨ìòê†ºº¡ìò©¯¾¡¾ (IntermediateŒ acting neutral Protamine 

Hagedorn: NPH insulin) 

*µ¾ºò§÷̈ ìòê†ºº¡ìò©¨¾¸ ¥½ºº¡ìò©§É¾ (Long acting insulin analongs,with 

slow onset of action) . 
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ª¾ª½ì¾

 

¤:  ¦½ì÷®Â©¨¹ Ó̈¡¾ºº¡ìò©¢º¤µ¾ Insulin   

Insulin 
preparations 

Onset of action Peak action 
 

Effective duration 

Insulin 
lispro,aspart,glulisine 

5-15 min 1-1.5 h 
 

3-4 h 

Human regular 30-60 min 2 h 6-8 h 
Human NPH 2-4 h 6-7 h 10-12 h 
Insulin glargine 1.5 h Flat ~24 h 
Insulin detemir 1h Flat 17 h 

 

ª¾ª½ì¾¤:

 

  µ¾ insulin  ê†¹¾¤È¾¨µøÈÃ¯½Àê©¦½¹½ìñ©º½À´ëò¡ 

Rapid-acting human insulin analogs 
- Insulin lispro (Humalog, Lilly) 
- Insulin aspart (Novolog, Novo Nordisk) 
- Insulin glusisine (Apidra, Sanofi Aventis ) 

Short-acting regular insulin 
- Regular insulin (Lilly, Novo Nordisk) 

Intermediate-acting insulin 
- NPH insulin (Lilly, Novo Nordisk) 

Premixed insulin 
- % NPH % regular 
- 70/30 (Lilly, Novo Nordisk)  
- 50/50 (Lilly) 
- 75% insulin lispro/protamine (NPL) 25% insulin lispro 
- Humalog Mix 75/25 (Lilly) 
- 50% NPL/50% insulin lispro 
- Humalog Mis 50/50 (Lilly) 
- 70% insulin aspart/protamine/30% insulin aspart 
- Novolog Mix 70/30 (Novo Nordisk) 

Long-acting human insulin analogs 
- Insulin glargine (Lantus, Sanofi Aventis) 
- Insulin detemir (Levemir,Novo Nordisk) 
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1) 

º¾¡¾¦öê†À¡ó©¢œ¡½êñ¹ñ¢º¤²½¨¾©À®ö¾¹¸¾ 

ê¾©Õª¾ÃÀìõº©ªÔ

ê¾©Õª¾ÃÀìõº©ªÔÁ È́º¾¡¾¦öê†²ö®¹ì¾¨Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾°øÉ 

ê†̄ … ȫ̧ ©Ȩ́ ¨µ¾ºò§÷̈ ìò. º¾¡¾¢º¤ê¾©Õª¾ÃÀìõº©ªÔšº¾©¥½À¡ó©¡ñ®£öÀ¥ñ®  

°øÉê†¡òµ¾sulfonylurea , ¦½À²¾½£öÀ¥ñ®°øÉ¦ø¤º¾ ÷̈ ¹ìõ £öÀ¥ñ®ê† ó́ÎÉ¾ê†¡¾¢º¤ªñ® ¹ìõ 

Ä¢È¹ìñ¤°ò© ȫ¡¡½ªò ¹ìõ º¾©¥½ …̄ ȫ̧ ©Ȩ́ ¨µ¾ê†ºº¡ìò©§û¾©Ȩ́ ¨¥¿¸ Áì½ ¢½ 

Î¾©¢º¤ ¦ø¤ À§„:    µ¾ chlorpropamide, glyburide. 

 (Hypoglycemia)  

ìñ¡¦½½º¾¡¾ 

           À£̂º¤Ï¾¨ Áì½ º¾¡¾¦½Á©¤¢º¤ê¾©Õª¾ÃÀìõº©ªÔ º¾©¥½À ñ̄ °ö´¾¥¾¡ 

ì½®ö®¯½¦¾©¦ø¡¾¤ (neuroglycopenia)  (ì½®ö®¯½¦¾©¦ø¡¾¤ª¾´ ȫ¡¡½ªò«É¾¢¾©ê¾©Õ 

ª¾¥½À»ñ©Ã¹É́ õ¤ö¤ Áì½ À¦¼¦½ªò) ¦…¤À¹ù‰¾šÁ È́À¹©°öê†À¡ó©´¾¥¾¡¡¾¡½ª÷É¢º¤ 

ì½®ö®¯½¦¾©ºñ©ª½Â ñ́©. 

 (clinical features) 

À£̂º¤Ï¾¨ Áì½ º¾¡¾¦½Á©¤¢º¤ì½®ö®š ¯½¡º®©Ȩ́ ¨£¸¾´§ö¤¥¿ì÷©°Èº(¦½ªò®Ò©ó) 

Neuroglycopenia 

«É¾¥½¦ö́ ê¼®¥½À¹ñÄ©É§ñ©À¥Ã¡¾ô¡£ò©,¡¾À£̂ºÄ¹¸¯½ªò®ñ©¸¼¡¤¾¥½§É¾ìö¤,®¾¤£̃¤ 

º¾©¥½ ó́º¾¡¾¯½¹ì¾©Åê†°ò© ȫ¡¡½ªòªö¤¡ñ¢É¾´¡ñ®£¸¾´¯½²ô©¢º¤ªöÀº¤. º¾¡¾¤ö¤Å, 

À¦¼¦½ªò Áì½ º¾©À«ò¤À¦¼§ó̧ ò©º¾©¥½À¡ó©¢œÄ©ÉÃ£öÀ¥ñ®ê†́ óê¾©Õª¾ÃÀìõº©ªÔ. ÎÉ¾ê† 

¡¾¢º¤ì½®ö®¯½¦¾©¦ø¡¾¤º¾©¥½®Ò³œ¡ñ®£õÀ ñ̄ ȫ¡¡½ªò«É¾¹¾¡®ÒÄ©É»ñ®¡¾ …̄ ȫ̧ Ã¹Éêñ 

À¸ì¾. 

À£̂º¤Ï¾¨ Áì½ º¾¡¾¦½Á©¤¢º¤ì½®ö®®š ¦¾´¾©À ñ̄Ä©Éêñ¤ 2 ì½®ö® adrenergic 

Autonomic hyperactivity 

( ¹ö̧ Ã¥Àª̃Ä¸, ¹ö̧ Ã¥¦„, À¹̂ººº¡, ¯¾¨ ṍ¦„) Áì½ ¯½¦¾©ºñ©ª½Â ñ́© (parasym Œ 

Pathetic ) ( ¥½¯¸©»¾¡ , ¹ó̧ À¢í¾) . ¦Ȩ̀ À¹̂ººº¡̃ ¦Ȩ̀ ¹ì¾¨¥½Á È́º¾¡¾ ¦½ 

À²¾½ê¾¤ì½®ö®¯½¦¾©ºñ©ª½Â ñ́© ê†À»ñ©Ã¹É£öÀ¥ñ® ó́ê¾©Õª¾ÃÀìõº©ªÔ. 
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           º¾¡¾êñ¤Ïö©¢º¤ê¾©Õª¾ªÔ¥½«õ¡Á¡ÉÄ¢Ã¹ÉÄ©ÉÄ¸©Ȩ́ ¨¡¾Ã¹Éê¾©Õª¾êö© 

Áê, À²¾½¸È¾¡¾ºº¡ìò©¢º¤ê¾©ºò§÷̈ ìòš ¥½À ñ̄ºñª½ì¾¨¹ì¾¨, ©„¤̃ Ã£öÀ¥ñ® 

ê†À ñ̄²½¨¾©À®ö¾¹¸¾ £¸¥½ ó́Õª¾¡Éº ¹ùõ ¢½Îö́ ºö́ ªò©Âªª½ìº©À¸ì¾¦¿ìñ®Ã§û 

Ã¡ðì½óê†́ óê¾©Õª¾ÃÀìõº©ªÔ. ¡¾Ã¹É¡¾¦ô¡¦¾Á¡È£öÀ¥ñ®Ã¹ÉÀ¢öû¾Ã¥Ä©ÉÄ¸Ã¡¾Ã¹É 

ê¾©Õª¾Ã¡ðì½óê†ªÉº¤¡¾À²̂ºÁ¡ÉÄ¢º¾¡¾Ã¹É«õ¡ªÉº¤ÁªÈ¡¾Ã¹É¡òÕÏ¾¡¡É¼¤ ¹ùõ ¢½ 

Îö´ ºö́ ¯½ìò́ ¾¹ì¾¨, ¦¾´¾©¡½ª÷ÉÃ¹Éì½©ñ®Õª¾¢œ¦ø¤. 

¡¾ …̄ ȫ̧  

£öÀ¥ñ®ê† ó́º¾¡¾¢º¤ê¾©Õª¾ÃÀìõº©ªÔ ÁªÈ¸È¾ ñ̈¤ ó́¦½ªò Áì½ ¦¾´¾©¡õÄ©É, ¦¾´¾©¡ò 

Áì½ ©̂´ÕÏ¾¡¡É¼¤Ä©É, Õª¾¡Éº ¹ùõ Õª¾¦½ò©º̂Å. 

Ã¡ðì½ó£öÀ¥ñ® ó́¦½ªò 

Â©¨ê‰̧ ÅÄ¯ ¥½®ÒÃ¹Éº¾¹¾ê¾¤¯¾¡Ã£öÀ¥ñ®ê† ṍ¤ö¤ ¹ùõ ®Ò́ ó¦½ªò. Ã¡¾ …̄ ȫ̧ ¥½Ã¹ÉÕ 

¹¸¾ 50% ¯½´¾ 50 ml ( 50% glucose solution) Ã¹ÉÂ©¨Ä¸ 3Œ5 ¾êó ¦ñ¡À¢í¾ 

À¦̃Àìõº©©¿ (intravenous) . Ã¡ðì½óê†®Ò́ ó£ö§Ȩ̀ ¨¦ñ¡µ¾  ê¾©Õª¾À¢í¾ê¾¤À¦̃Àìõº©©¿ 

Ä©ÉÃ¹ÉÀìõº¡Àºö¾£öÃ£º®£ö̧  ¹ùõ ÏøÈÀ²̂ºÀ²̂º¥½¦ñ¡µ¾ glucagon 1mg À¢í¾¡É¾´Àœº 

(intramuscular). 

Ã¡ðì½ó£öÀ¥ñ®®Ò́ ó¦½ªò 

¡ðì½óÀ¦¼¦½ªò

À¦¨¦½ªòÁ È́¡¾ …̄ ȫ̧ ¡½êñ¹ñ À§…¤Àºš¸È¾¡¾ªóì¾£¾ºñ»ó®©Ȩ̀ Ã¦¾À¹©ê†ÁêÉ¥ò¤ 

  (Coma)  

Áì½ ªñ©¦òÃ¥Àì†́ ªí¡¾ …̄ ȫ̧ . ¡¾À¦¼¦½ªòš́ ó¹ì¾¨¦¾À¹© ÁªÈÀ¹©°ö¦Ȩ̀ Ã¹È̈ Á È́ 

´¾¥¾¡²½¨¾©À®ö¾¹¸¾ ¹ùõ º¾©À ñ̄ û̈ºµ¾ …̄ ȫ̧ . ¡¾Á®È¤¯½À²©ª¾´¦¾À¹©¢º¤¡¾ 

À¦¼¦½ªòµøÈÃ²½¨¾©À®ö¾¹¸¾¦¾À¹©º¾©´¾¥¾¡²½¨¾©À®ö¾¹¸¾Â©¨ªö¤ ¹ùõ ¥¾¡¡¾ …̄ ȫ̧  

Ã̃ º¾©ì¸´êñ¤¡¾ªò©ª¾´. 

*À¦¼¦½ªò̈ ûºê¾©Õª¾¦ø¤ÃÀìõº© (Hyperglycemic coma) À¦¼¦½ªò̈ Éºê¾©  

Õª¾¦ø¤ÃÀìõº©º¾©¥½Á È́¡¾¦ö́ êö®¡¾¢¾©  ê¾©ºò 

           §÷̈ ìò»É¾¨Á»¤ÃÀìõº©(diabetic ketoacidosis) ¹ùõ º¾©À ñ̄Àìñ¡Éº¨¹¾ ¯¾(coma) . 

          *À¦¼¦½ªò̈ Éºê¾©Õª¾ÃÀìõº©ªÔ  (Hypoglycemic coma) 
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*¡ö© lactic (Lactic acidosis) Lactic acidosis Ã£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾ 

º¾©¥½À ñ̄¦½À²¾½¦ö́ êö®¡ñ®êö®¡ñ®¡¾¢¾©ê¾©ºö¡§óÀ¥µøÈÃ¥÷ìñ¤ (anoxia) ,§ố  

À§œº, ¹ùõì½®ö®®À¦̃Àìõº©¹ö¸Ã¥ collapses. 

  ´¾©ª½«¾Ã¡¾À§ó©§ø£öÀ¥ñ®ê†À¦¼¦½ªò¥½ªò©ª¾´©„¤ì÷È́ š¹ùõº¾©¥½À«ò¤¢̃¡½ª÷É 

¡¾ …̄ ȫ̧ ¡½êñ¹ñÃ£öÀ¥ñ®À¦¼¦½ªò 

©Ȩ́ ¨À£̂º¤ (Prompt). 

 *À ó̄©À¦̃ê¾¤¹¾¨Ã¥ (Airway) »ñ¡¦¾À¦̃Àìôº©©¿(Intravenous access)  

Áê¤Àºö¾Àìõº©Ä¯¡¸©¯½´¾ 30 ml  À²̂º§º¡¹¾ª¿ì¾Àìõº©, ê¾©À¡õºÁ»È (Electrolyte) , 

ÎÉ¾ê†¡¾¢º¤Ä¢È¹ìñ¤, ªñ® Áì½ ê¾©¿ûª¾ÃÀìõº©. 

*¦‰¤Õ¹¸¾ 50% ¯½´¾  50 ml µÈ¾¤Éº¨ ÁªÈªÉº¤ ó́°ö¡¾¡¸©ê¾©Õª¾ 

ÃÀìõº©ªò©Ä¸É¢É¾¤ª¼¤¢º¤£öÀ¥ñ®. 

*¦ñ¡µ¾ naloxone 0,4mg  1 ¹ìº© Áì½ µ¾ thiamine 100mg À¢í¾ê¾¤À¦̃Àìõº©. 

ª¾ª½ì¾¤

 

: 

¦½ì÷®¹ Ó̈®¾¤¦Ȩ̀ °ö¡¸©ê†°ò© ȫ¡¡½ªò¢º¤£öÀ¥ñ®ê†À¦¼¦½ªòÃ²½¨¾©À®ö¾¹¸¾ 

Õ ñ̄©¦½¸½ ÕÀìõº© 

 
 glucose acetone glucose Bicarbonate Acetone Osmolality 
Hyperglycemia 
Hyperosmolar 
Coma Diabetic 
Ketoacidosis 

 

++¹¾+++ 

 
++++ 

 

¦ø¤ 
 

ªÔ 
 
++++ 

 
+++ 

Hyperglycemic 
Nonketotic 
Coma 

 
 

++¹¾++++ 

 

 

0 ¹ùõ + 

 

¦ø¤ 
ȫ¡¡½ªò ¹ùõ 

Àìñ¡Éº¨ 

ªÔ 

 
0 
 

 
++++ 

Hypoglycemia 
 

0 0 ¹ùõ + ªÔ ȫ¡¡½ªò 0 ȫ¡¡½ªò 

Lactic Acidosis 
 

0 ¹¾ + 0 ¹ùõ + ȫ¡¡½ªò 

ªÔ¹ùõ¦ø¤ 

ªÔ 

 

 

0 ¹¾ + 
ȫ¡¡½ªò 
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Diabetes ketoacidosis  Á È́º¾¡¾¦öê†À¡ó©¢œ¡½êñ¹ñµøÈÃ²½¨¾©À®ö¾¹¸¾º¾©  

Diabetes ketoacidosis 

¥½À ñ̄£̃¤ê¿ºò©¢º¤²½¨¾©À®ö¾¯½À²© 1 ê†®‰¤´½ªò²½¨¾© ñ̈¤®ÒêñÄ©É ,¹õù ®¾¤Àê̂ºº¾© À ñ̄ 

É̈ºê¾©ºò§÷̈ ìòÀ²†́ ¢œÃ£öÀ¥ñ®êê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 1 µ÷øÈÃÄì¨½À²© 1 ¥½ 

À¡ó©À ñ̄Àìœº¨Å¡È¼¸¡ñ®£¸¾´»É¾¨Á»¤ ketoacidosis ®¾¤£̃¤ªÉº¤º½êò®¾¨Ã¹É́ ó¡¾ È̄¼Á¯¤ 

¯½²ô©¯½ªò®ñ©ªöÀº¤Ã¹É©ó. 

£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²©: 2 ¡ðº¾© ó́¡¾¢½¹¨¾¨À ñ̄ ketoacidosis 

Ã¡ðì½óê†́ ó£¸¾´¡ñ¤¸ö¦ø¤À§„: ¡¾§ố À§œº, ¡¾¡½êö® ¹ùõ°È¾ªñ©Ã¹È̈ . 

²½¨¾© ò̧ê½¨¾

¡¾¢¾©ê¾©ºò§÷̈ ìò¡½êñ¹ñÀ ñ̄À¹©°öÃ¹É́ ó¡¾ì½©ö́ ²½ìñ¤¤¾µÈ¾¤Ä¸ê†À¡ñ®¦½ 

    (Pathogenesis) 

¦ö́ µøÈÃ¡û¾´§š Áì½ ê¾©Ä¢ ñ́, Áì½ ¥½À ñ̄Âª¿Ã¡¾©ø©§ṍ Àºö¾ê¾©º¾ ó́Âº¾§ò©À¢í¾ 

¹¾ªñ®À²̂º¥½ È̄¼À ñ̄ê¾©Õª¾ Áì½ ¡ö©Ä¢ ñ́ À²̂º È̄¼Á¯¤À ñ̄ê¾© ketone. ê¾©ºò§÷̈   

ìòªÔ¥½ ó́°öÂ©¨ªö¤: Glucagon ê†µøÈÃªñ®Ä©É«õ¡¦‰¤À¦ó́ Ã¹É°½ìò© ketone 

À²†́ ¢œÀ§„©¼¸¡ñ®ê¾©Õª¾. £¸¾´»øÉ¦ô¡ªº®»ñ®êñ¤ 2 µÈ¾¤ £õ ¡¾¢¾© ê¾©ºò§÷̈  

ìò¡½êñ¹ñ Áì½ metabolic stress of ketosis, ¥‡¤À»ñ©Ã¹É¥¿¸¢º¤ InsulinŒantagonistic  

»ðÂ´À²†́ ¢œ, À ñ̄¡¾¯½¦¾¡ñì½¹¸È¾¤¡¾°½ìò©ê¾© Õª¾ À²†́ ¢œÀ«ò¤ 500mg/dl 

¹ùõº¾©¹ì¾¨¡¸È¾̃ Áì½ Ketone  ¯½´¾ 8Œ15mmol/L ¹ùõ ¹ì¾¨ ¡Ȩ̀ ¾̃ ¡ñ®¡¾ ¦½¦ö́  

¦¾À¹ù‰¾̃µøÈÃÀìõº©. 

ê¾©Õª¾¦ø¤µøÈÃÀìõº©À ñ̄¦¾À¹© osmotic dieresis µøÈÃÀ¦̃Àìõº©Éº¨ìö¤, ¥…¤À»ñ© 

 Ã¹Éì½®ö® Ïø¸¼Àìõº©ÃÄ¢È¹ìñ¤ì÷©ìö¤ Áì½ À ñ̄°öÀ¦¼¹¾¨Ã¹É hyperosmolarity. «û¾ 

hyperosmolarity »É¾¨Á»¤À«ò¤ >300mosm/kg ¥½Áª½ªÉº¤À«ò¤ì½®ö®¯½¦¾© ¦ø¡¾¤ ¥½À»ñ© 

Ã¹É¡½¸ö¡½¸¾¨ Áì½ À¦¼¦½ªòÄ©É. 

µøÈÃ¦½²¾®©¼¸¡ñ ¡¾¢ñ®«È¾¨¢º¤Ä¢È¹ìñ¤ ¹ùõ ¡¾À°ö¾ È̄¼ê¾© Ä»Â©ëÀ¥Äººº ì÷©°Èº 

(metabolic acidosis) ¥½À»ñ©Ã¹ÉÀ¡ó© ó́¡¾¦½¦ö́ ¢º¤¡ö© ketone BŒhydroxybutyrate, 

Acetoacetate. ¡¾¦½¦ö́ ê¾© ketone À ñ̄¦¾À¹©Ã¹É»¾¡.Àìõº©µøÈÃ¦½²¾®ê†À ñ̄¡ö©©ö 

- 22 -



¾¦¾´¾©À ñ̄ºñª½ì¾¨ªÒ¡½Á¦Àìõº©ê†ºº¡¥¾¡¹ö̧ Ã¥ Áì½ À»ñ©Ã¹É¡½ Á¦Ä³³É¾ÃÀ¦̃ 

Àìõº©ì÷©°Èº. 

          ìñ¡¦½½º¾¡¾ 

          ¡¾À¦¼¦½ªò̈ Éºê¾©Õª¾ªÔÃÀìõº©À¡ó©¢œµÈ¾¤¡½êñ¹ñµøÈÃ²½¨¾©À®ö¾¹¸¾ 

ketoacidosis  ¥½ ó́º¾¡¾¦½Á©¤¡ÈºìȨ̀ ¤ÎÉ¾ Î‡¤ œ́¹ùõ¹ì¾¨¡¸È¾̃, ¡ú¼¸¡ñ®º¾ ¡¾ È̈¼¸ 

¹ì¾¨, ¹ó̧ Õ ¦ö́ êö®¡ñ®º¾¡¾À´̂º¨, ¯¸©»¾¡, Áì½ »¾¡. Ãê†¦÷© £¸¾´£ò©¡ð́ õ¤ö¤ Áì½ 

¡É¾¸À¢í¾Ä¯¦øÈ£¸¾´À¦¼¦½ªò (¦½ìö®). Ã¡¾¡¸©»È¾¤¡¾¨¥½²ö®£öÀ¥ñ®¦½ªò®Ò©ó, ó́º¾ ¡¾ 

¢¾©Õ, ¹¾¨Ã¥Ä¸ Áì½ Àìò¡, ó́¡…ÀÏñ “fruity” ¹¾¨Ã¥ ó́¡…ÀÏñÁ»¤¢º¤ê¾© acetone 

¦…¤À¹ù‰¾š¥½§È¸¨Ã¡¾®‰¤´½ªò. £¸¾´©ñÀìõº©¥½ªÔ ¹ö̧ Ã¥ªóÄ¸ ¥½§š®º¡À«ò¤ ó́º¾¡¾¢¾©  

Õû Áì½ ê¾©À¡õºì÷©°Èº. º¾©¥½²ö®º¾¡¾À¥ñ®êûº¤ Áì½ À¥ñ®À¸ì¾¢‰́ ìö¤ ®¾¤£̃¤¥½ ó́º÷È½ 

²ǿ ªÔ. 

º¾¡¾¦½Á©¤ Áì½ À£̂º¤Ï¾¨ 

           ê¾©Õª¾Ã È̈¼¸ ó́À«ò¤ 4 ®¸¡, ó́ ketone ¦ø¤Ã È̈¼¸, ê¾©Õª¾Áì½ ketone  

°ö¡¸©¸òÀ£¾½ 

¦ø¤ÃÀìõº©, pH µøÈÃÀ¦̃Àìõº©Á©¤ªÔ,ê¾© bicarbonate ì÷©ìö¤(5Œ15 mEg/L)°ö¡¸© À¹ùúö¾ š 

¥½²ö®µ÷øÈÃ²½¨¾©À®ö¾¹¸¾ ketoacidosis. Potassium ÃÀìõº©¥½ ȫ¡¡½ªò, «É¾¹¾¡ê¾© 

potassium ¢¾©ÃµøÈÃ»È¾¤¡¾¨ ¥½À ñ̄°ö´¾¥¾¡ ¡¾À¦¼ Osmotic dieresis, Acidosis 

Áì½  gastrointestinal ¯½´¾ 5Œ10 mEq/kg. Serum Osmolality ¦¾´¾©Áê¡Â©¨ªö¤  ª¾´ 

´¾©ª½«¾¢º¤ Freezing Point Depression ¹ùõ¦¾´¾©£ò©ÄìÈª¾´¥¿¸¢º¤À§ëº´ 

Sodium Chloride Áì½ ê¾©Õª¾ÃÀ§ëº´ (£È¾ê¾¤¦½ìòì½¸òê½¨¾Ã£öê‰̧ Ä¯ ó̄́ ½´¾  

280Œ 300 mosm/kg).                               

              Mos/kg  = 2[Na ] +  

                                                       18 

glucose ( mg/dl ) 

           Urea Nitrogen Creatinin ¥½¢œ¦ø¤ É̈º¢¾©Õ, 90% ¢º¤ ¡ðì½ó(case) serum 

Amylase ¥½¢œ¦ø¤ÃÀìõº©, ©„¤̃ Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾ ketoacidosis , Áì½ 
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serum amylase ¢Éœ¦ø¤ ¥½®ÒÏ¾¨£¸¾´¸È¾  ºñ¡À¦® û́¾´¡½êñ¹ñ , serum lipase ¥½ Ã§É 

§Ȩ̀ ¨®‰¤´½ªò§ñ©À¥¢º¤ºñ¡À¦® û́¾´. 

           

           

¡¾ …̄ ȫ̧  

           «É¾£öÀ¥ñ®¦½ªò®Ò©ó ¹ùõ ¦½ìö® £¸ªò©ª¾´µøÈÃ²¾¡¦Ȩ̀ ¡½êñ¹ñê† ó́º÷̄ ½¡º£ö®«É¸ 

¦¾´¾©º½êò®¾¨Ä©É. ²½¨¾©À®ö¾¹¸¾ ketoacidosis  Á È́Î‡¤²½¨¾©ê†®‰¤´½ªòµøÈÃ²½Á¡ 

¡¾§Ȩ̀ ¨§ó̧ ò©êñêó Áì½ ´¾©ª½¡¾¦÷¡À¦ó 

ð́ì½¦÷́ , ¡¾ …̄ ȫ̧  Á È́Ã¹ÉÕÀ£ñ́  2 L( Isotonic saline 0,9% solution) Ã£öÀ¥ñ®°øÉ 

Ã¹È̈ ²¾¨Ã 2Œ3 §‰̧ Â´¤À²̂º»ñ¡¦¾¯½ìò́ ¾ plasma Áì½ £¸¾´ê†©ñÀìõº©Ã¹É£ö¤ê†,Ã¢½ 

½©¼¸¡ñ¡ð¥½ì÷©£¸¾´À¢̃´¢÷É¢º¤Àìõº©ê†°ò© ȫ¡¡½ªò(hyperosmolar)Ä¸¢œ. Ã¦½²¾® 

Á®®š¥½§Ȩ̀ ¨Ã¹ÉÀìõº©ê†°È¾Ä¢È¹ìñ¤, ¡¾êö©ÁêÕ, ¡¾À¡ñ®»ñ¡¦¾ Áì½ ¡¾¢ñ®«È¾¨¢º¤ 

À¦¼¡ð¥½©ó¢œ. ¹ìñ¤¥¾¡¡¾êö©ÁêÕµÈ¾¤»ó®©Ȩ̀ ÁìȨ́ ¡ð¥½Ã¹Éµ¾ºò§÷̈ ìò (insulin regular) 

0.3 unit ªÒ ¡òÂì¡ë¾´ ¦ó©À¢öû¾ê¾¤À¦̃Àìõº©, «É¾ ph ÃÀìõº© 7.0   ¹õì ºÉ̈ ¡¸È¾ £¸Ã¹Éµ¾ 

Bicarbonate ê¾¤À¦̃Àìõº©. Á È̈êÒ¡½À²¾½Ã£öÀ¥ñ®ê†À¦¼¦½ªò À²̂º É̄º¤¡¾º¾¡¾»¾¡ Áì½ 

À²̂º©ø©¿û¡½À²¾½. £¸Á È̈êÒ̄ ñ©¦½¸½ ÁªÈ«É¾®Ò¥¿À ñ̄¡ð£¸¹ìó¡À¸̃À²¾½¥½À ñ̄ ñ̄©Ä¥¦È¼¤ 

ªÒ¡¾ªò©À§œº.  Ã£öÀ¥ñ®ê†́ ó®ñ¹¾¡È¼¸¡ñ®²½¨¾©¹ö̧ Ã¥ ¹õù ²½¨¾©Ä¢È¹ìñ¤§÷©Â§´,  ²½¨¾© 

¹ö̧ Ã¥À¦̃Àìõº©»É¾¨Á»¤(severe cardiovascular  collapse), Central Venous Catheter or 

a Swan Ganz Catheter  £¸ªò©ª¾´ Á®È¤ ¢̃ ì½©ñ®¢º¤¯½ìò́ ¾Àìõº©ªÔ (hpovolemia) 

Áì½ £¸ªò©ª¾´ ©Ȩ́ ¨À£̂º¤ ¥ñ¡ ê†£ò©ÄìÈÕ (Monitor). 

ê¾©Õª¾¦ø¤ÃÀìõº©,Àìõº© ó́£¸¾´À¢̃´¢÷É°ò© ȫ¡¡½ªò,ÁªÈ®Ò́ ó¡¾¦½¦ö́ ¦¾ ketotic Ã 

»È¾¤¡¾¨

¡¾À¦¼¦½ªò̈ Éºê¾©Õª¾¦ø¤ÃÀìõº©Á È́ìñ¡¦½½ê†»É¾¨Á»¤ É̈º¸È¾  ó́ê¾©Õ 

 (Hyperglycemic, hyperosmolar, nonketotic ) 

ª¾ê†¦ø¤¹ì¾¨,osmolar ¦ø¤ Áì½ ó́º¾¡¾¢¾©Õ ÁªÈ¥½®Ò́ ó¡¾¦½¦ö́ ê¾© ketoticÃ»È¾¤ 

¡¾¨, À¡ó©¿£öÀ¥ñ® Ä¸¡¾¤£ö¹ùõ°øÉ¦ø¤º¾ ÷̈ ê†À ñ̄²½¨¾©À®ö¾¹¸¾ê†®Ò¢œ¡ñ®Insulin, «û¾ 

osmolar  ¦ø¤¡¾¨ 330 mosm/kg ¥½À»ñ©Ã¹É£öÀ¥ñ®À¦¼¦½ªòÄ©É. ¦Ȩ̀ ¹ì¾¨ Á È́ ²½¨¾© Ä¢È 

¹ìñ¤ Áì½ ¹ö̧ Ã¥§÷©Â§´ê†²ö®¹ì¾¨¡Ȩ̀ ¾ÏøÈ. º¡̃ ñ̈¤ ó́²½¨¾©º̂ ê† »ó®©È¸À§„ºñ¡À¦® 
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¯º©, º÷̄ ½ªòÀ¹©À¦̃Àìôº©Ã¦½Ïº¤,²½¨¾©¹ö̧ Ã¥¸¾¨,Ä³ÄÏÉ ¹ùõ °È¾ªñ©¡½êñ¹ñ.¦¸È µ¾ 

ê†Ã§É phenytoin, glucocorticoid,thiazide diuretics   º¾©¥½¦ö´êö®¡ñ® ê¾©Õª¾. 

Ã¡ðì½óê†¢¾©ê¾©ºò§÷̈ ìò ¥½À»ñ©Ã¹É¡¾¿Ã§Éê¾©Õª¾µøÈ¡É¾´§óû,Ä¢ ñ́,  Áì½ 

²½¨¾© ò̧ê½¨¾ 

ªñ®ì÷©ìö¤, ²Éº´©¼¸¡ñš ¡ð¥½À»ñ©Ã¹É glucagon À²†́ ¢œÃÀìõº© Áì½ À²†́ ¡¾°½ìò©ê¾©Õ 

ª¾µøÈÃªñ®. ¦…¤À¹‰ì¾šÀ ñ̄°öÀ»ñ©Ã¹É́ óê¾©Õª¾¦ø¤ÃÀìõº©, ¥‡¤ ó́ê¾©Õª¾Àìñ©ìº© Ä¯ 

ê¾¤ ñ̄©¦½¸½ Áì½ osmolar dieresis ¡ñ®¡¾¦øÀ¦¼Õê†®ñ¤£ñ®. É̈º ñ̈¤ ó́ê¾©ºò §÷¨ ìò 

À¹õìº²¼¤Àìñ¡Éº¨ê†À¡ñ®¦½¦ö́ µøÈÃªÈº´Ä¢ ñ́ Lipolysis  ¢º¤ Adipose ¥‡¤¦¾ ´¾©µñ®µ̃¤ ®Ò 

Ã¹É¢½¹¨¾¨Ä¯À ñ̄ ketosis ÃÀìõº©. Ã¡ðì½óê†ê¾© ºò§÷̈ ìòªÔ: ¯½ìò´¾ glucagon 

¥½¦‰¤À¦ó́ ¡¾°½ìò© ketogenesis Ãªñ®, ¥‡¤À ñ̄¦…¤¥¿¡ñ©²Éº´¡ñ® ¦¾ª̃¤ªí¢º¤ ¡ö©Ä¨ ñ́ 

ºò©¦½ì½¥¾¡»º®º¡ ¥‡¤¥¿¡ñ©ºñ©ª¾ê† ê¾© Ketone À¡ó©¢œ. «É¾£öÀ¥ñ®®Ò¦¾´¾©¡òÄ©É É̈º 

À¡ó©²½¨¾©¡½êñ¹ñ¹ùõ§ÕÀ»œº …̈¤À»ñ©Ã¹É́ ó¡¾¢¾©Õ¹ì¾¨¢œ(ªö̧ µú¾¤: Ä³ÄÏÉ,Ã¹Éµ¾¢ñ® ñ̄© 

¦½¸½). «û¾À§ëº´ Osmolality ó́¹ì¾¨À«ò¤ 320Œ33 mosm/kg Õ¥½À£Èº̂ªö̧ ºº¡¥¾¡ 

neurons ¦½Ïº¤¦‰¤°ö¦½êÉºÃ¹É£¸¾´£ò©®ÒÁ¥È́ Ã¦Áì½ À¦¼¦½ªò. 

 

ê¾©Õª¾¦ø¤ÃÀìõº©,Àìõº©À¢̃´¢÷É ó́ osmolar ¦ø¤ ÁªÈ®Ò́ ó¡¾¦½¦ö́ ¦¾ ketotic Ã 

ìñ¡¦½½º¾¡¾º¾¡¾¦½Á©¤ Áì½ À£̂º¤Ï¾¨ 

Àìõº© º¾©¥½ ó́º¾¡¾¦½Á©¤ìȨ̀ ¤ÎÉ¾À ñ̄ œ́ ¹ùõ À ñ̄º¾êò©©Ȩ́ ¨º¾¡¾À´̂º¨, ñ̄©¦½¸½¹ì¾¨, 

¹ó̧ Õ. ¡¾¡òÕì÷©°Èº,®Ò¹ó̧ Õ, ¡¾©ø©§ố ¢º¤¡½À²¾½ì¿Ä¦É®Ò©ó¥½À¡ó©¿°øÉ¦ø¤º¾ ÷̈ ¹ùõ 

£ö Ȩ̀̄ ¨§ÕÀ»Éõº, ¥½À»ñ©Ã¹û ó́º¾¡¾¢¾©Õ. ¡¾®‰¤´½ªòÄ©É§É¾ Ã ê¾©Õª¾¦ø¤ÃÀìõº©, 

osmolar ¦ø¤, ®Ò¦½¦ö́ ê¾© ketotic ÃÀìõº©Ã£öÀ¥ñ®ê†À¦¼¦½ªò ¥½ ó́£¸¾´»É¾¨Á»¤¡¸È¾²½ 

¨¾©À®ö¾¹¸¾ ketoacidosis. 

¡¸©»È¾¤¡¾¨¥½²ö®º¾¡¾¢¾©Õ (£¸¾´©ñÀìõº©ªÔ,¡¿´½¥ºÄ¸, ¹ö̧ Ã¥ªóÄ¸,¹ùõ 

º¾© ó́º¾¡¾ shock, ìšÁ¹É¤, °ó̧ Îñ¤¹ú¼¸), £öÀ¥ñ®¥½¤Ȩ́ ¤§ṍ , ¦½ªò®Ò©ó ¹ùõ ¦½ìö®. º¾¡¾¹¾¨ 

Ã¥Á®® Kussmaul ¥½®Ò́ óµøÈÃ¦½²¾® hyperosmolar   ÁªÈ¥½¢½¹¨¾¨À ñ̄ Metabolic 

Acidosis(ªö̧ µÈ¾¤: §ṍ À§œº, ó́º¾¡¾ shock ©Ȩ́ ¨²½¨¾©¹ö̧ Ã¥¸¾¨). 
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           ê¾©Õª¾¥½¢Éœ¦ø¤µÈ¾¤»É¾¨Á»¤ÃÀìõº© ó́¯½ìò´¾À«ò¤ 800Œ 2400mg/dl. ®¾¤¡ðì½ 

ó ¡¾¢¾©Õ¥½®Ò»É¾¨Á»¤, ê¾©À¡õºªÔµøÈÃÀìõº© À²¾½¥½À¦¼Ä¯ê¾¤ Õ ñ̄©¦½¸½À¡õº 

Â§©óºº´¥…¤ì÷©ìö¤ ó̄́ ½´¾ 120 Œ125 mEq/L. ®¾¤Àêõúº ó́¡¾¢¾©ÕÁ»¤À§ëº´Â§ ©óºº´ 

¦¾´¾©À²†´¹ì¾¨¢œÀ«ò¤ 140 mEq/L ¡¾°½ìò© serum Osmolality ó́À«ò¤ 330Œ 440 

mosm/kg ( ȫ¡¡½ªò : 280Œ295 mosm/kg) Ketone ¥½ ó́Àìñ¡Éº¨µøÈÃÀìõº© Áì½ µøÈÃÕ ñ̄© 

¦½¸½ «É¾¹¾¡£öÀ¥ñ®¡ò®ÒÄ©É©ó̈ Éº ó́º¾¡¾À¥ñ® È̄¸¨. Acidosis ¥½®ÒÀ¡ó©µøÈÃ²½¸½  ê¾© Õ 

ª¾¦ø¤ÃÀìõº©, hyperosmolar, ÁªȨ̀ È¾¥½ ó́ lactic acidosis À¡ó©¢œÀìœº¨ÅÀ²¾½ ¸È¾µøÈÃ¦½ 

²¾®š ®ÈðÒ¦¾´¾©®‰¤´½ªòÄ©ÉÄ¸ (ªö̧ µÈ¾¤: §ố À§œº, §÷©Â§´Ä¢È¹ìñ¤¡½êñ¹ñ, 

¡û¾´§š¹ö̧ Ã¥¸¾¨). 

°ö¡¸©¸òÀ£¾½ 

           

¦‰¤Õ, Ã¹Éµ¾Áº¤§÷̈ ìò Áì½ Á»Èê¾©êö©Áê Ã¹É¦ö´ê¼®¡ñ®²½¨¾©, ªÉº¤ì½¸ñ¤Ã¡¾ 

¡¾ …̄ ȫ̧  

 …̄ ȫ̧ ²½¨¾©À®ö¾¹¸¾ ketoacidosis ªÉº¤ªò©ª¾´©Ȩ́ ¨À£̂º¤ monitoring º¾ ¡¾ °ö 

¸òÀ£¾½Àìõº©À²̂º»ñ®¯½¡ñÃ¡¾ …̄ ȫ̧ . 

           ¡¾êö©ÁêÕ¥½À ñ̄¦…¤¦¿£ñÃ¡¾ …̄ ȫ¸ Nonketotic hyperglycemic coma, 

¡¾êö©Áê©Ȩ́ ¨Õ 

¦Ȩ̀ ¹ì¾¨¥½¦‰¤ÕÀ£ñ́  (Isotonic saline) , ¦ú̧ ¹ì¾¨¥½¦‰¤Õ Hypotonic 0.45% Saline 

À²¾½¸È¾£öÀ¥ñ®ê†À ñ̄ Hyperosmolar š»È¾¤¡¾¨¥½À¦¼Õ. ¡¾¦‰¤Õ¥½Ã¹É 4Œ6- ìó© ²¾¨Ã  

8Œ10- §‰̧ Â´¤, ªÉº¤ªò©ª¾´©Ȩ́ ¨À£̂º¤ monitoring, ÄìÈÕÀ¢í¾ŒÕºº¡, ªò©ª¾´Õ È̈¼¸, £¸¾´ 

©ñÀìõº© Áì½ ¡¿´½¥º. £¸Ã¦È Central Venous Pressure ¹ùõ Swan  Ganz catheter 

ª¾´¹ìñ¡À¡´¾©ª½«¾¦¿ìñ®°øÉ¦ø¤º¾ ÷̈ Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©Ä¢È¹ìñ¤ ¹ùõ¹ö̧ Ã¥.¡¾ …̄ ȫ̧  

©Ȩ́ ¨µ¾Áº¤§÷̈ ìò¥½À»ñ©Ã¹É ê¾©Õª¾ÃÀìõº© Áì½ serum osmolality ì÷©ìö¤.ÃÄì ¨½ 

¡¾ …̄ ȫ̧ ¡¾êö©ÁêÕ Isotonic Saline ¥½ªÉº¤Ã¹Éª½ìº©¥ö¡Ȩ̀ ¾£¸¾´©ñÀìõº©¥½©ó¢œ 

Áì½ ó́Õ ñ̄©¦½¸½µÈ¾¤Éº¨ 50 ml/h. «É¾£öÀ¥ñ® ó́¦½ªò©ó¢œ£¸¥½êö©ÁêÕê¾¤¯¾¡. 

Potassium  ¥½ªÔÀìñ¡Éº¨µøÈÃÀìõº©(Hypokalemia) ÁªÈ¡ð£¸¥½Ã¹É  À²¾½»È¾¤ 

¡¾êö©Áê©Ȩ́ ¨ electrolyte 

- 26 -



¡¾¨¥½Ä©ÉÀ¡ñ®»ñ¡¦¾Ä¸ÉÃ¹ÉµøÈÃÀ¡ ȫ¡¡½ªò. £¸¥½Ã¹É Potassium 10 mEq ÃÕ,  

potassium À©ó́ (Initial Serum Potassium) ñ̈¤¥½®Ò¢œÀ ñ̄ ȫ¡¡½ªò  «É¾£öÀ¥ñ® ¹¾¡ ó́º¾¡¾ 

È̈¼¸¹ì¾¨. À¸ì¾ Serum Phosphate ªÈ¿ ì÷© 1 mg/dl Ã¢½½ê†̄ † ȫ̧ ©Ȩ́ ¨µ¾ ºò§÷̈ ìò 

£¸¥½Ã¹É phosphate ê¾¤À¦ñûÀìõº© Ã£öÀ¥ñ®ê†À ñ̄ Ketoacidosis.«É¾£ö À¥ñ® ¹¾¡ ó́ º¾ 

¡¾©ó¢œ ¦¾´¾©¦̂¦¾Ä©É ¡ð£¸¥½ È̄¼´¾À ñ̄Á¸¡ò(Potassium and Phosphate). 

Â©¨ê‰̧ Ä¯, ¡¾Ã¹Éºò§÷̈ ìò²¼¤Àìñ¡Éº¨¡ð¦¾´¾©ì÷©ê¾©Õª¾ÃÀìõº©,Ã£ö 

¡¾ …̄ ȫ̧ ©Ȩ́ ¨µ¾ºò§÷̈ ìò 

À¥ñ® Nonketotic Ä©É©ó¡ú̧ ¾£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾ Ketoacidosis ª¾´£¸¾´À ñ̄¥ò¤ 

ÁìȨ́ ¡¾êö©ÁêÕ²¼¤µÈ¾¤©¼¸¡ð¦¾´¾©À»ñ©Ã¹Éê¾©Õª¾ ì÷©ìö¤¹ì¾¨. Ã¹É Regular 

Insulin 15 units ê¾¤À¦̃Àìõº© Áì½ 15 units ê¾¤¡É¾´ ¥½À»ñ©ê¾©Õª¾ì÷©ìö¤Ä¸.µøÈÃ 

¹ì¾¨¡ðì½ó ²¾¨¹ñì¤ªÒ́ ¾ ®Ò¥¿À ñ̄Ã¹É 10Œ25 units ê÷¡Å 4 §‰¸Â´¤(ºò§÷̈ ìò£¸¥½Ã¹É 

ê¾¤¡É¾´§š ¹ùõ ê¾¤À¦̃Àìõº©¥ö¡¸È¾£öÀ¥ñ®¥½©ó¢œ ÁìȨ́ ¥‡¤¦õ®ªÒ¦ñ¡ê¾¤¡Éº¤Îñ¤: 

Subcutaneous). ®¾¤¡ðì½óê†́ óº¾¡¾»É¾¨Á»¤¡ð£¸¦õ®ªÒÃ¹Éºò§÷̈ ìòê¾¤À¦̃Àìõº© (À§„: 

Ketoacidosis) ÁªÈ£¸ªò©ª¾´µøÈ¹Éº¤³œ³ø§ó®. 

À¦¼¦½ªò̈ Éºê¾©Õª¾ªÔÃÀìõº©

ê¾©Õª¾ªÔÃÀìõº©¦Ȩ̀ ¹ì¾¨¥½Á È́º¾¡¾¦ö¢º¤¡¾ …̄ ȫ̧ ©Ȩ́ ¨ µ¾ºò§÷̈ ìò 

 (Hypoglycemic coma) 

Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾. ÁªÈ¡ð́ ó¹ì¾¨¡ðì½óê†µ¾ºò§÷̈ ìò¦¾´¾© …̄ ȫ̧ Áì½ É̄º¤ 

¡ñ¡ÈºÀ¦¼¦½ªòÄ©É, ÁªÈ¡ð́ ó¦Ȩ̀ ¹ì¾¨ê†À ñ̄¦¾À¹©À¦¼¦½ªò̈ Éº¡¾ …̄ ȫ̧  ©Ȩ́ ¨µ¾ºò§÷̈ ìò 

Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾. Ã¦½²¾®Á®®š £¸Á½¿£öÀ¥ñ®Ã¹É¡òµ¾À ñ́©Áê 

(À§Èñ: Sulfonylurea, Meglitinide, DŒ Phenylalanine Analog) ÁªÈ¡ðì½ó°øÉ¦ø¤º¾ ÷̈ê†²½¨¾© 

Ä¢ú¹ìñ¤¹ìõªñ® ê†¡òµ¾ªö̧ º̂¿º¾©¥½ ó́¡¾ È̄¼Á¯¤ Metabolism ¢º¤µ¾ Sulfonylurea. 

            

           º¾¡¾¦½Á©¤ Áì½ ¡¾ …̄ ȫ̧ ¡½êñ¹ñ¢º¤ê¾©Õª¾ªÔÃÀìõº©Á È́Ä©É¿¦½ 

ÀÎóµøÈÃ®ö©ªíÅÁìȨ́ . 

º¾¡¾¦½Á©¤ Áì½ ¡¾ …̄ ȫ̧  

¡ö©ìñ¡ªò¡ÃÀìõº©

À¸ì¾£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾ ó́º¾¡¾»É¾¨Á»¤¥½²ö®¡ö©µøÈÃÀìõº© Áì½ Anion Gap 

 (Lactic Acidosis) 
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¡¾¨ 15 mEq/L ÁªÈ¥½²ö̧ ²ñÀìñ¡Éº¨¡ñ®¯½ìò́ ¾¢º¤ Keto Acids Ã Plasma, £¸²ò¥¾ì½ 

¾«É¾ÃÀìõº© ó́ Lactate >5 mmol/L, ¥½®ÒÁ È́¦¾À¹©¡ö©ºñº̂µøÈÃÀìõº©À§„ Uremia. 

¡ö©ìñ¡ªò¡ (Lactic Acid) Á È́°½ìò©ª½²ñ¦÷©êÉ¾¨¢º¤ Anaerobic Metabolism  ¢º¤ 

²½¨¾© ò̧ê½¨¾ 

ê¾©Õª¾.   ª¾´ ȫ¡¡½ªòÁ¹Èì¤¡¿Àó©¢º¤ ¡ö© (Acid)  Á È́  À ñ́©Àìõº©Á©¤ (Erythrocyte)  

(Áªú¥½¢¾© enzymes ¦¿ìñ® Aerobic Oxidation), ¡û¾´§šÂ£É¤¡½©ø¡°ò¸Îñ¤ Áì½ ¦½Ïº¤. 

¡ö©ö́  (Lactic Acid) .  ê¾¤À©óªíªðê†¢ö É̈¾¨¢º¤¡ö© Lactic Á È́ªñ® (Áì½¥¾¡Ä¢È¹ìñ¤Àìñ¡ 

Éº¨) ª¾´£¸¾´À¢í¾Ã¥ ¡¾ È̄¼Á¯¤£̃¤ê¿ºò© ¥¾¡ À¡õºÀ£ ó́(Pyruvae) Áì½ ¢̃ ¦÷© êÉ¾¨ ¡ð 

¡ñ®£õÀ ñ̄ê¾©Õª¾ ©Ȩ́ ¨¢½®¸¡¾  ¢º¤ºö¡§óÀ¥. Lactic Acidosis À¡ó© ¥¾¡ ó́¡ö© lactic 

¦½¦ö́ ¦ø¤¹ì¾¨µøÈÃÀìõº© ¦¾´¾©À»ñ©Ã¹É́ ó¡¾°½ìò©¹ù¾¨¢œ (¥½À»ñ© Ã¹É ¥÷ìñ¤¢¾©ºö¡§óÀ¥: 

Tissue Hypoxia), ¢¾©¡¾¢ö û̈¾¨( É̈ºªñ®§÷©Â§´) ¹ìõ À ñ̄êñ¤ 2 µÈ¾¤(¡¾Ïø¸¼Àìõº© 

collapse) . Lactic Acidosis ¥½®Ò¦øÉ²ö®¹ù¾¨µøÈÃ£öÀ¥ñ®ê† ó́º¾¡¾Îñ¡¥¾¡ ²½¨¾©¹ö̧  Ã¥ ¡¿ 

Àì†́ , ²½¨¾©¯º©, ªñ®§÷©Â§´, §ố À§œº ¹ìõ ì¿Ä¦É§÷©Â§´. 

ìñ¡¦½½º¾¡¾ 

           ìñ¡¦½½ªíªð¢º¤ lactic acidosis ¦ñ¨¾ÀªõºÁ È́ ¹¾¨Ã¥Àìò¡ (hyperventila 

º¾¡¾¦½Á©¤ Áì½ À£Èõúº¤Ï¾¨ 

tion) Áì½ ¦½ªò¦ñ®¦ö, º¾©¥½¡É¾¸À«ò¤¦½ªò́ õ¤ö¤ ¹ìõ ¦½ìö® (stupor or coma). À¸ì¾Ã© 

lactic acid À ñ̄ªö̧ ¦¿ìº¤ê†À»ñ©Ã¹É¥÷ìñ¤¢¾©ºö¡§ó ¹ìõ À¦̃Àìõº©Á¸®ìö¤ (collapse) º¾¡¾ ¡ð 

¥½£ö¤êó. ²ö®Éº¨ê†¦÷©ê†®Ò»øÉ¦¾À¹© ¹ìõ À¡ó©¢œÀº¤¢º¤ Lactic Acidosis  (¥½À¡ó©¢œÄ¸²¾¨Ã 

2Œ3 §Èöú¸Â´¤) À§„: ²½¨¾©¹ö̧ Ã¥Œ¯º© ¥½µøÈÃ¦½²¾®£ö¤ê†, ¦½ªò, ¡¾À£̂ºÀÎñ¤¡ð̄ ö¡½ªò. 

           Õª¾ÃÀìõº©º¾©¥½ªÔ, ȫ¡½ªò ¹ìõ̧ È¾¦ø¤, ¥½¢œµøÈ¡ñ®£öÀ¥ñ®ê†À ñ̄²½¨¾© À®ö¾ 

°ö¡¸©¸òÀ£¾½ 

¹¸¾ê† ó́ Lactic Acidosis ÁªÈ¦Ȩ̀ ¹ì¾¨¥½µøÈÃ¢̃¯¾¡¾¤. Bicarbonate  Áì½ pH ¢º¤ 

Àìõº©¥½ªÔÀìñ¡Éº¨, Anion Gap ¥½ ȫ¡¡½ªò 12Œ 15 mEq/L(«É¾£ò©ÄìÈ¥¾¡ Serum 

Bicarbonate Áì½ Chloride ¥¾¡ Serum Sodium). Ketone ¥½®Ò ó́µøÈÃÕÀìõº© ÁªÈ¥½ ó́µØè 

ÃÕ ñ̄©¦½¸½Àìñ¡Éº¨ «É¾£öÀ¥ñ®¹¾¡¡ò®ÒÄ©É©ó. ¦¾À¹©º̂Åº¾©À¡ó©¥¾¡ “Anion Gap” 
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metabolic acidosis À§„: uremia, ²½¨¾©À®ö¾¹¸¾,Alco ---Œholic  Ketoacidosis , Salicylate, 

Methanol, Ethyleneglycol, ¹ìõê¾©À®̂º¢º¤µ¾ paraldehyde. Ã¡ðì½ó lactic acidosis ¥½ 

®Ò́ óê¾©º¾§ö© , ³ö©¦½À³©¦ø¤ÃÀìõº©(Azotemia, Hyperphosphatemia ¡¾®‰¤´½ ªòªÉº¤ 

ºó¤ Ã¦È°ö¡¸©ªö̧ µÈ¾¤¢º¤Àìõº©ê†̄ „ ¹ìõ̧ È¾Á¨¡£¸¾´  À¢̃´¢º¤ Lactate  6 mmol/L 

¹ìõ̧ È¾¦ø¤ ¡Ȩ̀ ¾̃( ȫ¡¡½ªò: 1 mmol/L). 

           ¡¾ …̄ ȫ̧ ¥½¢œª¾´¦¾À¹©, À ó̄©À¦̃ê¾¤¹¾¨Ã¥À²̂ºÃ¹É́ óºö¡§ó²¼¤²ð, «É¾ ó́£¸¾´ 

©ñÀìõº©ªÔªÉº¤Ã¹É¦‰¤Õ Áì½ ¦¾ê†¥½§Ȩ̀ ¨Ã¹É¥÷ìñ¤À¡ñ®ÕÄ¸É.   £¸¥½ ø̄¡Àìõº© Áì½ Ã¹Éµ¾ 

ªÉ¾À§œºÃ£öÀ¥ñ®Îñ¡ê†́ ó Lactic Acidosis.Ã¡ðì½óê† ó́ Alkalinization £¸¥½Ã¹É Sodium 

Bicarbonate ê¾¤À¦̃Àìõº©, pH ¢º¤Àìõº©µøÈ 7,2 £¸»ñ¡¦¾µÈ¾¤»ó®©Ȩ̀ Ã Lactic Acidosis 

ê†»É¾¨Á»¤. ¡¾ìÉ¾¤Ä¢È¹ìñ¤ Â©¨¡¾³º¡Àìõº©(Hemodialysis) º¾©¥½Ä©ÉÀ»ñ©Àìœº¨Å Ã 

¡ðì½óê†¦½¦ö́ ¦¾µ¾ Metformin Áì½ ó́ Lactic Acidosis À¡ó©¢œÃ£öÀ¥ñ®Ä¢È¹ìñ¤§÷©Â§´. 

           II.   

           £öÀ¥ñ®¦Ȩ̀ ¹ì¾¨ê†À ñ̄²½¨¾©À®ö¾¹¸¾ ¥¿¸ªö̧ Àì¡ê†À ñ̄²½¨¾©¥½ È̄¼Ä¯ª¾´ 

Äì¨½¡¾À¡ó©¢º¤²½¨¾©,¥½ ó́¡¾ È̄¼Á¯¤ê¾¤ì½®ö®À¦̃Àìõº©À ñ̄¦Ȩ̀ ¹ì¾¨, ê¾¤À¦̃ 

º¾¡¾¦ö§ÕÀ»œºÃ²½¨¾©À®ö¾¹¸¾ 

¯½¦¾©, °ó̧ Îñ¤ Áì½ Á¡Ȩ́ ª¾ (Lens). 

           ª¾ª½ì¾¤: º¾¡¾¦ö§ÕÀ»œº¢º¤²½¨¾©À®ö¾¹¸¾ 

ª¾ 

*Nonproliferative (background) 

Diabetic Retinopathy 

*Proliferative 

*Subcapsular (snowflake) 

Cataracts 

*Nuclear (senile) 

Ä¢È¹ìñ¤ 

*Diffuse 

Intercapillary Glomerulosclerosis 
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*Nodular 

*Pyelonephritis 

Infection 

*Pyrinephric Abscess 

*Renal Papillary Necrosis 

*Following Dye Studies  ( urograms, arteriograms ) 

Renal Tubular Necrosis 

ì½®ö®¯½¦¾© 

*Distal, Symmetric Sensory Loss 

Peripheral neuropathy 

*Motor Neuropathy 

                Œ Foot Drop, Wrist Drop 

                Œ Mononeuropathy Multiplex (Diabetic Amyotrophy) 

*Cranial Nerves III, IV, VI, VII 

Cranial Neuropathy 

*Postural Hypotension 

Autonomic Neuropathy 

*Resting Tachycardia 

*Loss of sweating 

*Gastrointestinal Neuropathy 

                 Œ Gastroparesis 

                 Œ Diabetic Diarrhea 

Urinary Bladder Atony 

*Impotence (may also be secondary to Pelvic Vascular) 

*Diabetic Dermopathy (shin spots) 

°ó¸Îñ¤ 
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*Necrobiosis Lipoidica Diabeticorum 

*Candidiasis 

*Foot and Leg Ulcers 

                ŒNeurotropic 

                ŒIschemic 

ì½®ö®¹ö̧ Ã¥À¦̃Àìõº© 

²½¨¾©¹ö̧ Ã¥

*Myocardial Infarction 

   ( Heart Disease) 

*Cardiomyopathy 

*Ischemic Ulcers 

Gangrene of the feet 

*Osteomyelitis 

¡½©ø¡ Áì½ ¢

*Diabetic Cheirarthropathy 

Ò (Bone and Joints)  

*Dupuytren’s Contracture 

*Charcot Joint 

*Necrotizing Fasciitis 

Unusual Infections 

*Necrotizing Myositis 

*Mucor Meningitis 

*Emphysematous Cholecystitis 

*Malignant Otitis Externa  

           

           ²½¨¾©À®ö¾¹¸¾À¦̃Àìõº©Á®È¤ºº¡À ñ̄ 2 µÈ¾¤: microvascular and macrovascular 

diseases. 

¡¾Á®È¤¯½À²©ê†¡È¼¸¡ñ®²½¨¾©À®ö¾¹¸¾À¦̃Àìõº© 
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²½¨¾©¢º¤¹ìº©Àìõº©Éº¨ (Vessel), ¹ìº©Àìõº©±¼(Capillary), Áì½ ¹ìº©Àìõº© 

Microvascular Desease 

Á©¤Éº¨ (Arterioles) £õ¥½À»ñ©Ã¹É²ñ¤²õ©¢º¤¹ìº©Àìõº©Î¾¢œ(Membrane). ²½¨¾©¢º¤ 

¹ìº©Àìõº©Éº¨¥½¡ðÃ¹ÉÀ¡ó©®ñ¹¾µøÈ¥ð̄ ½¦¾©ª¾(Retina) ²¾Ã¹ÉÀ ñ̄ Diabetic Retinopathy 

Áì½ ì¸´À«ò¤Ä¢È¹ìñ¤ê† ó́¦¾À¹© É̈ºÀ®ö¾¹¸¾²½¨¾©Ä¢È¹ìñ¤(Diabetic Nephropathy). ²½ 

¨¾©À¦̃Àìõº©Éº¨º¾©¡È¼¸¡ñ®¹ö̧ Ã¥ Áì½ ¹ö̧ Ã¥¥½Ã¹È̈ ²¾Ã¹É¹ö̧ Ã¥§÷©Â§´º¾©¥½º½êò®¾¨ 

Ä©É©Ȩ́ ¨À®ö¾¹¸¾, £öÀ¥ñ®¥½ ó́®ñ¹¾¡È¼¸¡ñ®À¦̃Àìõº©Á©¤ Coronary. 

²½¨¾©¡È¼¸¡ñ®À¦̃Àìõº©Ã¹È¨µøÈÃÀ®ö¾¹¸¾¦¿£ñÁ È́À»ñ©Ã¹É  °½Îñ¤¢º¤À¦̃Àìõº© 

Macrovascular Disease 

Á£®ìö¤ Áì½ Î¾¢œ (Atherosclerosis) ñ®êñ¤¡É¾´§š¹ö̧ Ã¥¸¾¨  (MyocardialŒInfarction), 

º÷̄ ½ªòÀ¹©À¦̃Àìõº©Ã¦½Ïº¤ (Stroke) Áì½ À ñ̄Á°Àœºª¾¨µøÈ»º®º¡(Peripheral 

Gangrene)  Ã£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾. ¦…¤ê†°ò© ȫ¡¡½ªòÃ°½Îñ¤ ¢º¤À¦̃Àìõ©, À ñ́© Àìõº© 

Éº¨ Áì½ ì½®ö®Àìõº©¡É¾´, ¥÷ìñ¤À ñ́©Àìõº©Á©¤, Áì½ ¡¾ È̄¼Á¯¤¢º¤Ä¢ ñ́êñ¤Ïö©šìȨ́  

ÁªÈÀ ñ̄¹ìñ¡«¾ºÉ¾¤ºó¤. ñ̄©Ä¥¦È¼¤ê†²¾Ã¹ÉÀ¡ó©À§„: ¦ø®µ¾ Áì½£¸¾´©ñÀìõº©¦ø¤¥½À ñ̄¦…¤¦¿ 

£ñµøÈÃ²½¨¾©. 

 º¾¡¾¦ö§ÕÀ»œº¦½À²¾½ê¾¤Ã²½¨¾©À®ö¾¹¸¾ 

º¾¡¾¦öê¾¤¦¾¨ª¾ (Ophthalmologic Complications) 

£¸¥½»ó®»Éº É̄º¤¡ñ²½¨¾©¥ð¯½¦¾©ª¾ÃÀ®ö¾¹¸¾ Ã£öÀ¥ñ®À©ñ¡ ¹ìõ Ä¸Î÷È́  °øÉê† 

Diabetic Retinopathy 

À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 1 ¹õì À ñ̄²½¨¾©¹ì¾¨¡Ȩ̀ ¾ 5 ó̄ Áì½ £öÀ¥ñ®êñ¤Ïö©  ê†À ñ̄À®ö¾ 

¹¸¾¯½À²© 2 £¸¥½Ä¯¡¸©ª¾ Áì½ ªò©ª¾´¿§È¼¸§¾¦½À²¾½ª¾. À¸ì¾ ó́£¸¾´©ñ 

Àìõº©¦ø¤Ã£öÀ¥ñ®À®ö¾¹¸¾ £¸Àºö¾Ã¥Ã¦È̄ … ȫ̧ µÈ¾¤ÁêÉ¥ò¤ À²¾½¸È¾£¸¾´©ñÀìõº©¦ø¤¥½À ñ̄ 

ñ̄©Ä¥§÷¡ ø̈ÉÃ¹É Diabetic Retinopathy ¢½¹¨¾¨ªö¸Ä¸.  
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           ó́ 2 ìñ¡¦½½¡È¼¸¡ñ®²½¨¾©À®ö¾¹¸¾¥ð¯½¦¾©ª¾: Nonproliferative Áì½ ProliŒ 

 ²½¨¾© ò̧ê½¨¾ Áì½ ìñ¡¦½½º¾¡¾ 

ferative. 

Nonproliferative

²½¨¾©À®ö¾¹¸¾¥½¡ðÃ¹ÉÀ¡ó©®ñ¹¾Ä¸µøÈÃ¥ð̄ ½¦¾©ª¾²¾¡¦Ȩ̀ ê†»ñ®»ø®²¾®Â©¨¥½ 

  (Background) Retinopathy 

¡¾ È̈̄ Á¯¤ Microaneurysms, ó́¥÷©Àìõº©Ä¹ì (Dot Hemorrhage) Exudates, Áì½ ó́º¾ 

¡¾Ä£È®¸´µøÈ¥ð¯½¦¾©ª¾.µøÈÃ²¾¡¦Ȩ̀  Retina,¥½ ó́¡¾»‰̧ Äì¢º¤ Protein, Ä¢ ñ́, À ñ́© 

Àìõº©Á©¤ ºº¡¥¾¡ À¦̃Àìõº©±¼µøÈ Retina. À¸ì¾ ó́¢½®¸¡¾À¡ó©¢œµØè Macula À§…¤À ñ̄ 

¥÷©¦÷́ ¢º¤¥÷ìñ¤Ã¡¾À®…¤, ¦…¤À¹ì‰¾š¥½¢ñ©¢¸¾¤¡¾À®…¤®ÒÀ¹ñÁ¥û¤, ¥½²ö®¹ì¾¨ µøÈÃ²½¨¾© 

À®ö¾¹¸¾¯½À²© 2. 

Proliferative retinopathy

           ¥½ ó́À¦ñûÀìõº©±¼Ã¹È´À¡ó©¢œ Áì½ ó́ìñ¡¦½½À ñ̄¥÷ìñ¤À¦̃ÅµøÈ¡ñ® Retina Áì½ À¢í¾ 

À«ò¤¹Éº¤ Vitreous. ®ñ¹¾À¹ì‰¾š Á È́¡È¼¸¡ñ®À¦̃Àìõº© Éº¨ªñ,¥…¤À ñ̄¦¾À¹©Ã¹Éºö¡§óì÷© 

°ÈºÃ Retina , ©„¤̃ ¥‡¤À¡ó© ó́¡¾¦É¾¤À¦̃Àìõº©Éº¨¢œ´¾Ã¹È́ . Proliferative 

Retinopathy ¦¾ ´¾©À¡ó©¢œµøÈÃ²½¨¾©À®ö¾¹¸¾êñ¤ 2 ¯½À²©, ÁªÈ¦È¸¹ì¾¨¥½À¡ó©¿¯½ 

À²© 1 ê†À ñ̄´¾Ä©É 7Œ10 ò̄, ¥½ ó́À«ò¤ 25% «É¾À ñ̄¯½´¾ 15 ó̄. ÃÄì¨½ê†¡¼´À ñ̄ 

ProlifeŒrative ¥½ À»ñ©Ã¹ÉÀ¦̃Àìõº©Á©¤Éº¨À¡ó© ó́¥÷©¢¾¸Å(cotton wool spots), ÁªÈ 

  

Äì¨½šê¾¤©É¾¦¾¨ª¾¡ð ñ̈¤ ȫ¡¡½ªò. Proliferative Retinopathy ¥½À ñ̄¦¾À¹©À»ñ©Ã¹É£öª¾ 

®º©. ¹ìñ¤¥¾¡À ñ̄²½¨¾©À®ö¾¹¸¾Ä©É 10 ó̄ ¥½ ó́À«ò¤ 50% ê† ó́®ñ¹¾¡È¼¸¡ñ®¦¾¨ª¾, ó́ 

¹ì¾¨¡¸È¾ 80% «É¾À ñ̄»º© 15 ó̄. 

           £¸¥½ É̄º¤¡ñ²½¨¾© Macula ¹ìõ Proliferative , Panretinal Xenon ©Ȩ́ ¨¡¾Ã§É 

 ¡¾ …̄ ȫ̧  

Á¦¤ laser Photocoagulation ¥½À»ñ©Ã¹É¥÷ìñ¤À¦̃Àìõº©Ä©É»ñ®ºö¡§ó¹ì¾¨¢œ Áì½ À ñ̄¡¾ 

¢ñ©¢¸¾¤®ÒÃ¹É́ ó¡¾¦É¾¤À¦̃Àìõº©Ã¹È́ . ®ö©¸òÄ¥£öû£Ȩ́ ¾¹ì¾¨Å¦½®ñ® Ä©É (Clinical Trial, the 

Diabetic  Retinopathy) µ̃¤µõ¸È¾ ¡¾ …̄ ȫ¸©É¸¨ Photoco Œagulation ¥½Ä©É°ö©óÃ²¾¡ 

¦ú¸ vitreous hemorrhages ¹õì¸È¾ ó́À¦̃Àìõº© À¡ó©¢œÃ¹È́ Ã¡É¡ñ® Optic Disk. ¡¾ …̄ ȫ̧  
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©Ȩ́ ¨ Photocoagulation   ¥½Ä©É»ñ®°ö©ó  «É¾¡¸©²ö®  Proliferative Retinopathy Ä©ÉÄ¸. 

Ã²¸¡À©ñ¡, Ä¸Î÷È́ ¦¾¸ ¥½®Ò°ñ¢½¹¨¾¨Ã Diabetic Retinopathy. ²¸¡À©ñ¡®ÈÒ¥¿À ñ̄¥½´ó 

Á°¡¸©ª¾ ¥ö¡Ȩ̀ ¾¥½ ó́º¾¡¾ÃÄ¸Î÷È´. 

 ªÓ¡½¥ö¡

ªÓ¡½¥ö¡ ó́ 2 ¦½ò© ê†À¡ó©¿ £öÀ¥ñ®²½¨¾©À®ö¾¹¸¾:  subcapsular  Áì½   senile 

   (Cataracts) 

Subcapsular Cataract

 ¥½À ñ̄¦…¤¦¿£ñÀ¡ó©Ã£öÀ¥ñ®À®ö¾¹¸¾¯½À²©¥½À¡ó©¢œÄ¸«É¾¹¾¡ ó́ê¾©Õª¾¦ø¤ 

                                                                          

ÃÀìõº© Áì½ ®Ò¦¾´¾©£¸®£÷´À®ö¾¹¸¾Ä©É.Subcapsular cataract ¥½ ó́ Flocculent ¹õì 

“snowflake ” Áì½ ¥½¢½¹¨¾¨À¢í¾À®œº¤ì÷È´¢º¤À ȭº¡Àìª¾(Lens Capsule).  

Senile cataract 

           ¦½Á©¤À«ò¤¡¾ È̄¼Á¯¤¢º¤Àìª¾Á¢¤¢œ. ÁªÈ¡ðÃ§ÉÀ¸ì¾©ö ê†¥½À¡ó©¿£öÀ¥ñ®À®ö¾ 

¹¸¾ Áªú¡ð£¸ì½¸ñ¤Ã²¸¡Ä¸Î÷È́ ê†£¸®£÷́ Õª¾®ÒÄ©É©ó. 

  

ªÓ¹ó

ªÓ¹óÀ¡ó©¯½´¾ 6% ¢º¤£öê†À ñ̄²½¨¾©À®ö¾¹¸¾. ¦Ȩ̀ ¹ì¾¨¡¾ …̄ ȫ̧ ¥½Ä©É°ö 

  (Glaucoma) 

Ã²½¨¾© Open Œ angle . Closed Œ angle ªÓ¹ó ¥½ ó́°ö´¾¥¾¡ Neovasculari ŒZation 

¢º¤ iris Ã£öÀ¥ñ®À®ö¾¹¸¾, Áªú®Ò¦øÉ²ö® º¡¥¾¡Ä¯©ø©Àºö¾ªÓ¡½¥ö¡ºº¡, ¥½ÀìÈ¤Ã¹É́ óÀ¦̃ 

Àìõº©Ã¹È́ À¡ó©¢œ ¥½¡ðÃ¹ÉÀ¡ó© ÷́́ ¢º¤ iris Áì½ º÷©ªñ¡¾Ä¹ì¸¼. 

º¾¡¾¦öê¾¤Ä¢È¹ìñ¤   (Renal Complication) 

À®ö¾¹¸¾ŒÄ¢È¹ìñ¤  (Diabetic Nephropathy) 

           ¯½´¾ 4000 ¡ðì½óê†µøÈÃ¢̃¦÷©êÉ¾¨¢º¤²¨¾©Ä¢È¹ñì¤, ²½¨¾©À®ö¾¹¸¾ŒÄ¢È¹ìñ¤µøÈ 

²½¨¾© ò̧ê½¨¾ Áì½ ìñ¡¦½½º¾¡¾ 

¡¾¡¸©¦÷¢½²¾®¯½¥¿ ó̄¢º¤£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾. Ã̃1/3 Á È́Ä©É̄ … ȫ̧  ²½¨¾©Ä¢È 

¹ñì¤§÷©Â§´. £öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾¯½À²© 1 «É¾¹¾¡®ÒÄ©É»ñ®µ¾ºò§÷̈ ìò Áì½ £÷́  

ê¾©Õª¾ÃÀìõº©®ÒÄ©É ¥½ ó́ 30 Œ40% À ñ̄²½¨¾©Ä¢È¹ìñ¤, ÁªÉ¹ùñ¤¥¾¡ 20 ó̄À®ö¾¹¸¾ ¯½ 

À²© 2 ¥½ ó́²¼¤ 15Œ20% ê†¢½¹¨¾¨À ñ̄²½¨¾©Ä¢È¹ìñ¤. ¦…¤À¹ì‰¾š¥½ ®Ò́ ó£¿«¾´«É¾£¸®£÷́  
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ê¾©Õª¾Ä©Éª½ìº©À«ò¤£¸¾´©ñÀìõº©¦ø¤¡ð¦¾´¾©ì÷©°Èº²½¨¾©Ä¢È¹ìñ¤Äì¨½¢̃¦÷©êû¾¨

¢º¤²½¨¾©À®ö¾¹¸¾êñ¤ 2 ¯½À²©Ãº¾¾£ö©. 

           À®ö¾¹¸¾ŒÄ¢È¹ìñ¤Áì¡Àì†´¥½ ó́ê¾©Â¯ëÀªºòÃ ñ̄©¦½¸½(Proteinuria ), ¥½Ï¾¨ 

À«ò¤ÎÉ¾ê†¡¾«È¾¨Àê¢º¤Ä¢È¹ìñ¤ì÷©°Èº, ¡ðÃ¹ÉÀ¡ó© ó́ urea Áì½ Creatine °ò© ȫ¡ ¡½ªò¦½ 

¦ö́ ÃÀìõº©. ÀœºÀ¨̂ºÀ¦̃Àìõº©Éº¨¥½Î¾¢œ Áì½ À»ñ©Ã¹É́ ó GlomeruloŒsclerosis Ä¢È¹ìñ¤ 

¡ð¥½§÷©Â§´. Diffuse Glomerulosclerosis ¥½ ó́¹ì¾¨¡¸È¾ nodular Intercapillary 

Glomerulosclerosis, êñ¤ 2 ¦½ò©š¥½À»ñ©Ã¹É́ óÂ¯ëÀªºòºº¡ê¾¤Õ ñ̄©¦½¸½¹ì¾¨. 

 Microalbuminuria

           À¡ñ® ñ̄©¦½¸½ 24 §È‰̧ Â´¤, ¡ðì½óš¥½À ñ̄¡¾¹ ÷̈É¤¨¾¡Ã¹É£öÀ¥ñ®, ÁªÈ¥½»øÉÄ©ÉÀ«ò¤¡¾ 

¢ñ®«È¾¨¢º¤ Albumin Áì½ ñ̄©Ä¥ªÈ¾¤Å ¡È¼¸¡ñ®¡¾§ö¤ªö̧ ȫ¡¡½ªò, Â¯ëÀªºòê†́ ¾¥¾¡º¾¹¾ 

Áì½ ¡¾ºº¡¡¿ìñ¤¡¾¨  ¥½À»ñ©Ã¹ÉÀ²†́ ¡¾¢ñ®«È¾¨¯½ìò́ ¾¢º¤ Albumin. ©„¤̃ À¸ì¾¡¾ 

À¡ñ®  ñ̄©¦½¸½ªº¡¾¤£õ ¹ìõ AlbuminŒCreatinine ratio ÁªÈÀ§í¾Å¥÷©¡½ªÉ÷Ã¡¾À¡ñ® ñ̄© 

¦½¸½¥½À ñ̄ÎÉ¾²ðÃ¥. ª¾´ ȫ¡¡½ªòÁìȨ́ ¥½¢ñ®ºº¡´¾¯½´¾ 15 ug/min ª½ìº©£õ¢º¤¡¾ 

À¡ñ® ñ̄©¦½¸½. «É¾¦ø¤¡È¸¾ 20 ug/min ¦½Á©¤¸È¾°ò© ȫ¡¡½ªò Microalbuminuria. «É¾ ó́ Albumin 

¢ñ®ºº¡´¾¹ì¾¨¡¸È¾ 30 ug/min ¦½Á©¤¸È¾Ä¢È¹ìñ¤§÷©Â§´. 

 :   

           Microalbuminuria ¢œ¦ø¤¥½£¼¤£øÈÄ¯¡ñ®£¸¾´©ñÀìõº©¦ø¤ Áì½ º¾©º½êò®¾¨Ä©Ȩ́ È¾ 

À ñ̄¹¼ñ¤¥‡¤ ó́Â¯ëÀªºòÃ ñ̄©¦½¸½¹ì¾¨Ã£öÀ¥ñ®À®ö¾¹¸¾ º¾©¦ö́ êö®¦ø¤¢œÃ¡¾À¦¼§ó 

¸ò© É̈ºì½®ö®À¦̃Àìõº©¹ö̧ Ã¥ Â©¨®Ò́ óÄ¢È¹ìñ¤§÷©Â§´. £¸»ñ®¯½ê¾º¾¹¾ê†́ óÂ¯ëÀªºò 

ªÔ (0.8 g/kg/ œ́), Ã¹Éµ¾ …̄ ȫ̧ £¸¾´©ñÀìõº©¦ø¤¥½Ä©Éì÷©°Èº Microalbuminuria  Áì½ 

Ã¹Éµ¾ ACE Iúnhibitors Áì½ Angio Œtensin II Receptor Blocker À²̂º¥½ì÷©°úº 

Microalbuminuria Ã£öÀ¥ñ®À®ö¾¹¸¾, Â©¨ê†®ÒÀ ñ̄£¸¾´©ñÀìõº©¦ø¤. Microalbuminuria 

¥½Ä¯£¼¤£øÈ¡ñ®£¸¾´©ñÀìõº© norturnal systolic  “ Normotensive” ¦ø¤Àìñ¡Éº¨ Áì½ 

¡¾Ã¹Éµ¾ …̄ ȫ̧ £¸¾´©ñÀìõº©¦ø¤¥½§¸È̈ Á¡É®ÒÃ¹É ó́£¸¾´©ñÀìõº©¦ø¤ÃÀ¸ì¾ºìñ®. Ã¦½ 

²¾®Á®®š¥½§Ȩ̀ ¨ì÷©£¸¾´©ñÀìõº©µøÈÀ¦̃Àìõº©Á©¤, ACE inhibitor   ¡ð¥½§È¸¨¡ð¥½§Ȩ̀ ¨ì÷© 

microalbuminuria Ã “ Normotensive” Ã£öÀ¥ñ®À®ö¾¹¸¾. À«ò¤µÈ¾¤Ã©¡ðª¾´ ¡ð«õÀ ñ̄¦…¤ê† 
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§Ȩ̀ ¨ì÷© Microalbuminuria À§…¤À§º̂¸È¾À ñ̄Á¸ê¾¤¦½À²¾½ê†§Ȩ̀ ¨¨½À¦̃Àìõº©±¼¢º¤ 

Glomerular  ©Ȩ́ ¨À¹©¸È¾£¸¾´©ñÃ¡¾¡„ªº¤¢º¤ Glomerular ì÷©ìö¤. 

²½¨¾©À®ö¾¹¸¾ŒÄ¢È¹ìñ¤À²†́ ¢Éœ

           Ï¾¨£¸¾´ Ȩ̀¾ ó́Â¯ëÀªºòÃ ñ̄©¦½¸½¹ì¾¨¢œ,À§…¤¿©Ȩ́ ¨ Nephrotic Syndrome 

 (Progressive Diabetic Nephropathy) 

ê†́ ó Albumin ªÔÃÀìõº© (Hypoalbuminemia ) , ó́º¾¡¾®¸´,LDL cholesterol Áì½ 

Azotemia ¢œ¦ø¤ÃÀìõº©. «É¾ ó́Ä¢È¹ìñ¤§÷©Â§´À²†´¢œ ¥½²ö®Õª¾µøÈÃ ñ̄© 

¦½¸½¹ì¾¨. 

           £¸¾´©ñÀìõº©¥½¦ø¤¢œ, À¦̃Àìõº© Coronary Áì½ À¦̃Àìõº©Ã¦½Ïº¤Á£®ìö¤ Áì½ 

Á¢¤ªö̧ Ä¸¢œ (Atherosclerosis) , ºó¡©É¾‡¤ ²½¨¾©À®ö¾¹¸¾Œ Ä¢È¹ñì¤¥½¢½¹¨¾¨ªö̧ Ä¸ 

¢œ¡È¼¸¡ñ®£¸¾´©ñÀìõº©¦ø¤, Â¯ëÀªºòÃ ñ̄©¦½¸½,¹ìõ̧ È¾Àì†́ À ñ̄Ä¢È¹ìñ¤§÷©Â§´, ¡¾£÷́  

Õª¾ÃÀìõº©®ÒÄ©É°ö. Ã¡ðì½šê†Ã¹Éµ¾ªÉ¾ £¸¾´©ñÀìõº©¦ø¤ ACE Inhibitors, Áì½ 

ì÷©°Èºê¾©§šÃº¾¹¾(Â¯ëÀªºò) Á½¿ 0.8 g/kg/ š́. £öÀ¥ñ®²½¨¾©À®ö¾¹¸¾ŒÄ¢È¹ìñ¤ 

£¸ªò©ª¾´¡¾ …̄ ȫ̧ ¿§È¼¸§¾¦½À²¾½²½¨¾©Ä¢È¹ìñ¤. 

           ¡¾ìÉ¾¤Ä¢È¹ìñ¤Â©¨¡¾³º¡Àìõº©¥½Ä©É°öÃÄ¢È¹ìñ¤§÷©Â§´, ²½¨¾©À®ö¾¹¸¾ Œ 

¡¾ …̄ ȫ̧  

Ä¢È¹ìñ¤ À²¾½¸È¾Ã²½¨¾©À¹ì‰¾š ¥½¡ðÀ¡ó©Ã¹ÉÀ ñ̄²½¨¾©µøÈÃÀ¦̃Àìõº©Ã¹È¨ Áì½ À ñ̄¦¾  

À¹©Ã¹É£öÀ¦¼§ó̧ ò© É̈ºº÷̄ ½ªòÀ¹©À¦̃Àìõº©Ã¦½Ïº¤ Áì½ ¹ö̧ Ã¥¸¾¨. Á½¿À»ñ© 

Peritoneal Dialysis ¥½À ñ̄¸òêóê†¦½©¸¡¦½®¾¨ Áì½ ó́º¾¡¾¦öÉº¨. ¡¾ È̄¼«È¾¨Ä¢È 

¹ìñ¤, ¥½¢œ¡ñ®°øÉ®ðìò¥¾¡¸È¾ ó́¦÷¢½²¾®Á¢¤Á»¤ À§„: À ñ̄²½¨¾©¹ö̧ Ã¥À¦̃Àìõº©, ¡¾ …̄ ȫ̧  

Á®®š¥½À ñ̄ê¾¤Àìõº¡ê†©ó. 

º¾¡¾¦öê¾¤ì½®ö®¯½¦¾© (Neurologic Complications) 

¯½¦¾©»º®º¡ (Peripheral) Áì½ Autonomic Neuropathy  Á È́  2  ¦½ò©šê†À ñ̄ 

( Diabetic Neuropathy)  

¹ì¾¨µøÈÃ²½¨¾©À®ö¾¹¸¾êñ¤ 2 ¯½À²©, À¡õº® 50% £öÀ¥ñ®À®ö¾¹¸¾¯½À²© 2   ê†À ñ̄²½ 

¨¾©š. ²½¨¾©¸òê½¨¾¢º¤ 2 ì½®ö®¯½¦¾©š º½êò®¾¨Ä¸É®Ò§ñ©À§,º¾©¥½À ñ̄ É̈ºÀ¦̃ ¯½ 

¦¾©ÎÉ¾ºÈºÀ²¼¡½êñ¹ñ Áì½ ¡¾û́ §šìó®(Amyotrophy), º¾©¥½À«ò¤ ó́¡¾º÷©ªñÀ¦̃¯½ 
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¦¾©»º®º¡. ¦Ȩ̀ ¹ì¾¨¥½À ñ̄ Symmetric Sensory ,and Motor Peripheral 

Neuropathies , Autonomic Neuropathy ²Éº´êñ¤ ó́º¾¡¾¦öê¾¤ Metabolic.  

Peripheral neuropathy 

¦Ȩ̀ ¹ì¾¨¥½À ñ̄Á®® ²½¨¾©À®ö¾¹¸¾À¦̃¯½¦¾©»º®º¡ (Diabetic Peripheral 

Distal Symmetric Polyneuropathy 

Neuropathy) ê†À¦¼ÎÉ¾ê†¡¾µøÈÃ stocking glove pattern  ¥öÀ«ò¤  Axonal NeuroŒpathic. 

¯½¦¾©¦Èñ¤¡¾ Áì½ ¯½¦¾©£¸¾´»øÉ¦ô¡ (motor and sensory nerve) ¥½©¿Àó§É¾µøÈÃ¯½ 

¦¾©»º®º¡, Áì½ º¾©¢¾©¡¾¡½ª÷¡(¹ö©ªö¸) µøÈÃ¢Óªó(ankle). 

¯½¦¾©£¸¾´»øÉ¦ô¡¥½À¡ó©¢œ¢É¾¤©¼¸¡Èº ªÒ́ ¾¥‡¤À¡ó©¢œêñ¤¦º¤¢É¾¤, £øÈ¡ñ, Áì½¦ö́   

êö®¡ñ®¡¾»ñ®»øû§É¾¥¾¡¡¾¦„¦½Àêõº Áì½ º÷½²ǿ . «É¾À¡ó© ó́º¾¡¾À¥ñ®¥½À»ñ©Ã¹É²ö® 

£¸¾´¹ ÷̈É¤¨¾¡ Éº¨,»É¾¨Á»¤¢œ¡ñ®º¾¡¾¦½Á©¤. ¡¾¢¾©£¸¾´»øÉ¦ô¡¥½À ñ̄ Äì¨½¢̃¦÷© 

êÉ¾¨ê†̄ Éº¤¡ñ£öÀ¥ñ®¥¾¡¡¾À¥ñ®¯¸©. ¡¾ªñ©ì½®ö®¯½¦¾©£¸®£÷́ ¡É¾´§šÉº¨ªóµÈøì½ 

¹Ȩ̀ ¾¤ş̌ ªóÄ©É°ö Áì½ Àºö¾Ä¢ ñ́Ä¯»º¤ÁêµøÈ©É¾Àêò¤¢º¤¡½©ø¡ªó. ¡¾ È̄¼Á¯¤²Éº´¡ñ 

ì½¹¸È¾¤¡½©ø¡ Áì½ ÀœºÀ œ̈º¡È¼¸²ñ (Connective Tissue) ¥½ È̄¼Á¯¤§ó̧ ½¡öÄ¡¢º¤ªó 

(Biomechanics), À²…´£¸¾´©ñµøÈ²œªó. ¡¾»¸´¡ñ¢º¤¡¾¯¸©ì÷©ìö¤, £¸¾´©ñê†°ò© ȫ¡ 

¡½ªò¦ø¤µøÈªó, Áì½ ¡ö©©ñ§ÕÅ (À§„: ¡¾ È̈¾¤) ¦¾´¾©¿Ä¯¦øÈ¡½©ø¡ ‰̄¤ÃÏÈ Áì½ À»ñ©Ã¹ÉÀ ñ̄ 

®¾©Á°µøÈÃ®Èºê†́ ó£¸¾´©ñ¦ø¤À§„: µøÈÀêò¤¹ö̧  ¢º¤¡½©ø¡ªó (Metatarsal Heads). ²½¨¾© 

¢º¤À¦̃¯½¦¾©»º®º¡¡ðÀ¡ó©¢½¹¨¾¨À ñ̄²½¨¾© Charcot’s arthropathy, ¦…¤º̂ê†²¾Ã¹É 

¡ðÀ¡ó©¦½²¾®Á®®šÁ È́ Autonomic Neuropathy Áì½ ¡¾¡½êö®. ²½¨¾© Charcot’s µøÈªó 

ê†À ñ̄¡½êñ¹ñ¥½ ó́º¾¡¾À¥ñ®®¸´, «É¾®ÒÄ©É»ñ®¡¾ …̄ ȫ̧ ¥½¡¾¨À ñ̄“Rock bottom” °ò© ȫ¡ 

¡½ªò Áì½ À ñ̄®¾©Á°§Èº¤Ä³³É¾Àì†́ ó́¡¾ È̄¼Á¯¤¢º¤¢ÓªÒÀ§†¤À£̂º¥¾¡®ÈºÀ¡‰¾ (joint 

subluxation) Áì½ ÀœºÀ œ̈º®ðìòÀ¸»º®¢ÓªÒ¹ Ó̈À¢í¾ (periarticular fracture). «É¾ ó́¡¾°ò© ȫ¡ 

¡½ªò À²†́ ¢œ¥½À ñ̄ Frank Osteoclastic «õ¡ê¿ì¾¨¥½À»ñ©Ã¹É¡¾À£̂ºÀÎñ¤®Ò¦½©¸¡ µøÈÀ£…¤ 

¡¾¤ªó. 

À ñ̄ÎÉ¾À¦¼©¾¨ ê†®Ò́ ó̧ òêó¡¾ …̄ ȫ̧ ê†À ñ̄¥÷©¦÷´¡È¼¸¡ñ®²½¨¾©À¦̃¯½¦¾©ê†́ ó ®¾© 
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Á°µøÈªó. Ã¦½²¾®ê†́ ó¡¾§ṍ À§œºªÉº¤ …̄ ȫ̧ ©Ȩ́ ¨¡¾ªñ©Àìñ́ ÀœºÀ œ̈º Áì½Ã¹Éµ¾ªÉ¾À§œº, 

¡¾ …̄ ȫ̧ ¥½Ã§ÉÀ¸ì¾ 8Œ10 º¾êò©. Ã¡ðì½óê†Á°£öÀ¥ñ®¾À§ö¾ £¸¥½Ã§É º½÷²ñ¡¾ 

Á¢¤ªö̧ ¢º¤À ñ́©Àìõº©Éº¨ê¾Ã¦È®ÈºÁ°(Regranex), ó́ºó¡¸óê†Î‡¤ Ã¡¾ ȫ̧ Á°Á È́¡¾ 

Ã§Éºñ»º¤ªó(footwear) ¥½§Ȩ̀ ¨ É̄º¤¡ñ®ÒÃ¹ÉÀ¡ó©Á°ÃÏÈÄ©É. §È¾¤ªñ©À¡ó®¥½Ä©É§Ȩ̀ ¨ºº¡Á®® 

À¡ó®Ã¹É¦½À²¾½£öÀ¥ñ®ê†́ ó¡¾°ò© ȫ¡¡½ªò¢º¤ªó. £öÀ¥ñ®ê†́ ó£¸¾´°ò© ȫ¡¡½ªòµøúªó Áì½ 

À¦¼£¸¾´»øÉ¦ô¡£¸ªò©ª¾´¡¾ …̄ ȫ̧ ¿êÈ¾Ïð§È¼¸§¾¦½À²¾½©É¾ªó. À²…¥½Ã¹É£¸¾´ 

Á½¿ê¾¤©É¾¦÷¡¢½¦ô¡¦¾¡È¼¸¡ñ®ºñ»º¤ªó, Áì½ £öÀ¥ñ®ê†À¦¼£¸¾´»øÉ¦ô¡µøÈªó£¸Àºö¾ 

Ã¥Ã¦È¦ñ¤À¡©¡È¼¸¡ñ®ªóÂªÀº¤ê÷¡Å œ́ Ã®Èºê†́ ó¥÷©Á©¤, ó́ª÷È́ Â²¤¢œ, »¼Àì† ¹ìõ »¼ìº¡. 

¡¾Áª½ªÉº¤²¼¤À¦ñû¯½¦¾©©¼¸ ¹ìõ ¸È¾À¦̃¯½¦¾©ê†»÷Á»¤  (mononeuropathyŒ  

Isolated peripheral neuropathy 

multiplex) ¥½ ó́ìñ¡¦½½º¾¡¾À¡ó©¢œêñêó ªÒ́ ¾²¾¨¹ìñ¤¡ð¥½³œ£õ ¹ìõ êñ¤Ïö©¢º¤ÎÉ¾ê† 

¡¾. ²½¨¾©ì½®ö®¯½¦¾©¥½À»ñ©Ã¹ÉÀ¦̃Àìõº©ªó®¹õùÀ»ñ©Ã¹ÉÀ¦¼¹¾¨, À¦̃¯½¦¾©ÎÉ¾ Áì½ ¡½ 

Â²¡  ¥½«õ¡Áª½ªÉº¤¹ì¾¨¡¸È¾ÏøÈ Áì½À¦̃¯½¦¾©¦„¤¡¾ê†́ óº¿¾©¹ì¾¨¡Ȩ̀ ¾ÏøÈ(motor) ¥½ 

°ò© ȫ¡¡½ªò. £öÀ¥ñ®ê†́ óÀ¦̃¯½¦¾©ÎÉ¾«õ¡Áª½ªÉº¤¥½À»ñ©Ã¹ÉÎñ¤ª¾ªö¡(Diplopia). ¡¾¡¸© 

¡¾¥½²ö®º¾¡¾ê†¦½Á©¤Ã¹ÉÀ¹ñ£õ: À¦̃¯½¦¾© III, IV, VI ¥½ººÈìö¤ (weakness) Áì½ È́¾ 

ª¾«õ¡ê¿ì¾¨. ÎÉ¾ê†¡¾êñ¤Ïö© ¥½©ó¡ñ®£õ²¾¨Ã 6Œ12 º¾êò©. Diabetic Amyotropic  ¥½ 

À¡ó©º¾¡¾À¥ñ®êñêóê†ªí¢¾, ¯½´¾ 2 ¹¾3 œ́¹ùõ 1 º¾êò©¢º¤º¾¡¾À¥ñ®, £öÀ¥ñ®¡ð¥½ ó́¡É¾´ 

§šºÈºÁ»¤ìö¤ Áì½ ¡É¾´§š¡ö¡¢¾(Quadriceps) ¥½¹È¼¸µ¾ (wasting) ¡É¾´§šºÈºÁ»¤ 

Àê‰¾Ã© …̈¤À»ñ©Ã¹É́ óº¾¡¾À¥ñ®À²†́ ¢œ. ¡¾ …̄ ȫ¸¥½Ã¹Éµ¾Á¡É̄ ¸© Áì½ À²†́ ¡¾£¸®£÷́  

À®ö¾¹¸¾, º¾¡¾À¹öúì¾š¥½Á¡È̈ ¾¸À«ò¤ 6Œ18 À©õº. 

º¾¡¾À¥ñ®Á»¤Ã²½¨¾©À®ö¾¹¸¾À¦̃¯½¦¾©

                   Ã²¾¸½Á²É¥öÀ«ò¤ ó́º¾¡¾¯¸©Á¦® ¯¸©»Éº (burning) Ãªº¡¾¤£õ 

¥½Ã¹Éµ¾ Amitriptyline  25Œ75 mg ¡Èºº ¥½À ñ̄¢ÓÁ½¿Ã£öÀ¥ñ®ê†À ñ̄À®ö¾¹¸¾ 

À¦̃¯½¦¾©. º¾¡¾¥½©ó¢œ²¾¨Ã 48Œ72 §‰¸Â´¤, ¡¾ªº®»ñ®¥½Ä©É°öÄ¸Ã¡¾Ã§Éµ¾ 

ªÉ¾ì½®ö®¯½ ¦¾©²¾¨Ã 2Œ3 º¾êò© (Antidepressant). £öÀ¥ñ®Ã§Éµ¾ Amytriptyline 

Á¡ÉÀ¥ñ®Ãªº¡¾¤ £õ «É¾ê¼®Ã¦Èµ¾ºìñ®¦½ò©º̂Å µ¾š¥½Ä©É°ö©ó¡Ȩ̀ ¾. «û¾Ã§É»º© 5 œ́  

 (Painfull Diabetic Neuropathy)  
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º¾¡¾®Ò©ó¢œ, ®Ò £¸¦õ®ªÒ¡¾ …̄ ȫ̧ . º¾©¥½Ã¹É nortriptyline 25Œ150 mg  ¹ù õ    Dtricyclic 

¦ö´êö® phenothiazine or fluphenazine , gabapentin 9001800 mg ªÒ œ́ ¥½Ä©É°ö©óÃ 

¡¾ …̄ ȫ̧  º¾¡¾À¥ñ®ì½®ö®¯½¦¾©Á»¤, ó́®ö©£í£û̧ ¾¹ì¾¨¦½®ñ®Ä©É¦½Á©¤Ä¸É. Duloxetine, 

serotonin, norepinephrine reuptake inhibitor  ¦½´¾£ö́ º¾¹¾ Áì½ µ¾¢º¤¦½¹½ìñ© 

º½À´ëò¡¾Ä©É º½÷̈ ¾©Ã¹ÉÃ§Éµ¾¥¿²¸¡šÀ¢í¾Ã¡¾ …̄ ȫ̧ º¾¡¾ À¥ñ®Á»¤Ã²½¨¾©À®ö¾ 

¹¸¾À¦̃¯½¦¾©.  

           ²½¨¾©À®ö¾¹¸¾À¦̃¯½¦¾©ê†́ ó»ø®»È¾¤¥È¼°º´ ¥½ ó́º¾¡¾ìñ¡¦½½À ñ̄êñ¤¦º¤À®œº¤ 

¢º¤ì½®ö®¯½¦¾©»º®º¡ ¦ö́ êö®¡ñ®ÕÎñ¡ì÷© (À«ò¤ 60% ¢º¤ÕÎñ¡»È¾¤¡¾¨) Áì½ ¥½ 

À¥ñ®Á»¤µøÈ²¾¡¦Ȩ̀ ì÷È́  Á¢ ¢¾ ṍ Áì½ »È¾¤¡¾¨. ¡¾ …̄ ȫ̧ ¥½Ã¹Éµ¾ºò§÷̈ ìò Áì½  µ¾ 

Á¡É̄ ¸©. ¡¾£¾©£½À ¦ú̧ ¹ì¾¨Á È́©ó¢œ £öÀ¥ñ®¦¾´¾©³œ£õÕÎñ¡ Áì½ »ñ¡¦¾º¾¡¾ 

À¥ñ®©ó¢œ²¾¨Ã 1 ó̄ 

²½¨¾©ì½®ö®¯½¦¾©ºò©¦½ì½

  ²½¨¾©ì½®ö®¯½¦¾©µøÈÃì½®ö®¯½¦¾©ºò©¦½ì½ ¦Ȩ̀ Ã¹È̈ £öÀ¥ñ®  ¥½À ñ̄²½¨¾©À®ö¾ 

 (Autonomic Neuropathy ) 

¹¸¾©ö Áì½ ó́®ñ¹¾¹÷É¨¤¨¾¡ ê†Áª½ªÉº¤À«ò¤ÎÉ¾ê†¡¾ÀœºÀ œ̈º¢º¤¹ù¾¨²¾¡¦Ȩ̀ .ì½®ö®¯½ 

¦¾©ºò©¦½ì½ ¦¾´¾©À»ñ©Ã¹É£¸¾´©ñÀìõº©ì÷©À¸ì¾ È̄¼êÈ¾, ¹ö̧ Ã¥ªóÄ¸ÃÀ¸ì¾²ñ¡°Èº, ¡½ 

À²¾½º¾¹¾ºÈºÀ²¼ (gastroparesis) ®¾¤£̃¤¥½ ó́«º¡êÉº¤Ãªº¡¾¤£õ, ¥½«È¾¨¨¾¡,¹÷É̈ ¤ 

¨¾¡Ã¡¾À»ñ©Ã¹É²ö¡ È̈¼¸À ‰̄¾¹Ȩ́ ¾¤ Áì½ £¸¾´ªÉº¤¡¾ê¾¤À²©ì÷©ìö¤.   

               ¦½ ñ́©ª½²¾®ê¾¤À²©ì÷©°Èº

À̂º¤´¾¥¾¡²½¨¾©ê¾¤ì½®ö®¯½¦¾© ê†À¡ó©¥¾¡¥ò©Ã¥ ó́¡¾ È̄¼Á¯¤ À§…¤À¡ó©¢œ 

  (Erictile dysfunction)  

²¾¨¹ùñ¤ ®¾¤Àê̂ºº¾©À¡ó©À ñ̄Äì¨½(¦½ ñ́©ª½²¾®ê¾¤À²©ì÷©°Èº À¡ó©¢œ  ¦½À²¾½¡ðì½ó) 

©Ȩ́ ¨À¹©Ã©¡ðª¾´ £¸¾´ªÉº¤¡¾ê¾¤À²©ì÷©°Èº¥½À¡ó©¢œ¿²½¨¾©À®ö¾¹¸¾Àìœº¨Å. 

Õ ñ̄©¦½¸½¥½Ä¹ìºº¡Àìœº¨Å®Ò¦¾´¾©¡̃Ä¸ûÄ©É ¦¾´¾©À ñ̄ É̈º ²½¨¾©ì½®ö®¯½¦¾© 

êÉº¤Éº¨ (Pelvic Neuropathy).  

¡¾ …̄ ȫ̧ ¦½ ñ́©ª½²¾®ê¾¤À²©ì÷©°Èº¥½ªÉº¤ ó́µ¾, ¡öÄ¡ Áì½ êÈ¾Ïð°È¾ªñ©. ®ö© 

 £í£Ȩ́ ¾¹ì¾¨Å®ö© (clinical trials) Ä©É¿¦½ÀÎóµ¾: sildenafil (viagra), vardenafil (levitra), 

tadalafil (cialis) ¥½Ä©É»ñ®°ö©óÃ¡¾¡½ª÷Éê¾¤À²©. µ¾ sildenafil 1 À ñ́© ó́ 50 mg ¡ò¡Èº 
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ÎÉ¾»Ȩ̀ ´À²©¯½´¾ 1 §‰̧ Â´¤, µ¾¥½ºº¡ìó©¦ø¤¦÷©¯½´¾ 1 §úö̧ Â´¤À£…¤¹¾ 2 §‰̧ Â´¤ Áì½ 

¥½µøÈ,©ö¯½´¾ 4 §‰̧ Â´¤. £öÀ¥ñ®À®ö¾¹¸¾ê†́ ó£¸¾´ªÉº¤¡¾ê¾¤À²©ì÷© °ÈºÃ§Éµ¾š¥½ 

Ä©É°öÀ«ò¤ 50Œ60% . ÁªÈ¡ð́ ó¥¿¸Éº¨ê†²¾Ã¹É ó́ º¾¡¾À¥ñ®¹ö̧ , ÎÉ¾Á©¤, ‡̈¤êÉº¤ Áì½ 

À®…¤®ÒÀ¹ñ»÷È¤©ó. 

¡½À²¾½º¾¹¾ºÈºÀ²¼

           ¦Ȩ̀ ¹ì¾¨¥½À¡ó©¿£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾¯½À²© 1 °øÉê†́ ó¡¾ È̄¼Á¯¤ ¯½ìò́ ¾ 

(Gastroparesis) 

ê¾©Õª¾¹ùñ¤º¾¹¾. º¾¡¾¦½Á©¤ê¾¤ì½®ö®¡½À²¾½Œì¿Ä¦É: ¯¸©»¾¡, »¾¡, ÁÎÉ¡½ 

À²¾½( É̈º¡É¾´Àœº¡½À²¾½ºÈºÁº)šÁ È́º¾¡¾¢º¤¡¾Ä¹ì¡ñ®(reflux) ¹ùõ  ¡õ¨¾¡ (²ö̧  

²ñÀ«ò¤¹ìº©¡õº¾¹¾), «È¾¨¨¾¡ ¹ùõ «º¡êÉº¤¥½À ñ̄ªº¡¾¤£õ(²ö̧ ²ñÀ«ò¤ì¿Ä¦ÉÉº¨ Áì½  

ì¿Ä¦ÉÃ¹È̈ ), Áì½ ¡̃º¾¥ö́ ®ÒµøÈ (²ö̧ ²ñÀ«ò¤ÎÉ¾ê†¡¾¢º¤¦¾¨ ÷̈É́ »øê½¸¾).ÎÉ¾ê†¡¾¢º¤«ö¤ 

Õ®ó¥½ ó́¡¾ È̄¼Á¯¤ Áì½ ó́¡ÉºÎş̌ . 

¡¾ …̄ ȫ̧ Á È́ ó́£¸¾´¹ ÷̈É¤¨¾¡ªÉº¤Ä©É²ö®Â©¨ªö¤¡ñ®§È¼¸§¾¦½À²¾½ÁªÈì½µÈ¾¤ê†́ ó£¸¾´°ò©

ȫ¡¡½ªò. 

£öÀ¥ñ®¥¿¸Î‡¤º¾©ªÉº¤¡¾MineralocorticoidÀ§„:FludrocorŒtisone acetate 

Orthostatic hypotension 

 (0.1Œ0.2 mg)  2 Àê̂ºªÒ œ́, Metroclopramide   º¾©¥½§Ȩ̀ ¨Ã¡¾ …̄ ȫ̧ À®ö¾¹¸¾¡½À²¾½ 

º¾¹¾ºÈºÀ²¼ÃÄì¨½¦̃. Dopamine   ¥½À ñ̄¦¾ê†ªÉ¾ªÒ¦ø¡¾¤,µ¾¹É¾´»¾¡ 

(antiemetic) ¥½ ó́°öÀ§„©¼¸¡ñ®¦¾¡½ª÷É (cholinergic)  ê†¥½§È¸¨Ã¹É©ó¢œ Ã¡½À²¾½º¾ 

¹¾ê†¹É¸¾¤À ‰̄¾ (gastric emptying) ¥½Ã¹Éµ¾ Metoclopramide 10Œ20 mg ¦ñ¡À¢í¾À¦̃ ¹ùõ 

¡ò¦½ò©À ñ̄Õ 20 mg ¡Èºº¾¹¾. µ¾ Erythromycin, Bethanechol¡ð¿´¾Ã§ÉÃ¡¾ …̄ 

ȫ̧ ¡É¾´§š¡½À²¾½º¾¹¾ºÈºÀ²¼ ( Ã§ÉÄ©É°ö©ó¡ñ®¡É¾´§š²ö¡ È̈¼¸ºÈºÀ²¼) À²¾½ ó́°ö¡½ª÷É 

ªÒì½®ö®¯½¦¾©. 

²½¨¾©À®ö¾¹¸¾«º¡êÉº¤

²½¨¾©š¥½»÷Á»¤¢œ«É¾ ó́À§œº¥÷ìò§óÀ¡ó©¢œ¹ì¾¨µøÈÃì¿Ä¦ÉÉº¨, Ã¡ðì½óš£¸ 

  ( Diabetic Diarrhea) 

Ã¹Éµ¾ªÉ¾À§œº, «É¾º¾¡¾®Ò©ó¢œ£¸¥½Ã¹Éµ¾ªÉ¾«º¡êÉº¤À§„: Diphenoxylate with 

atropine or Loperamide. Clonidine ó́ì¾¨¤¾Ã¡¾¿´¾Ã§ÉÃ²½¨¾©À®ö¾¹¸¾ê†«º¡ 
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êÉº¤ ÁªÈ¥½À»ñ©Ã¹É́ ó£¸¾´©ñÀìõº©ªÔ, ¦¸È¹ì¾¨£öÀ¥ñ®¥½ ó́£¸¾´©ñÀìõº©ªÔµøÈÁìȨ́ , ©„¤̃ 

£¸¥½Ã§ÉµÈ¾¤ì½ ñ́©ì½¸ñ¤ Áì½ ó́À¢©¥¿¡ñ©. BetaŒlactulose ¥½¿´¾Ã§ÉÃ¡¾ …̄ ȫ̧ º¾ 

¡¾êÉº¤°ø¡, Bethanechol ¥½Ã§ÉÃ¦½²¾®ê†À ñ̄ Emptying Ã¡û¾´§š²ö¡ È̈¼¸ºÈºÀ²¼. 

º¾¡¾¦öê¾¤ì½®ö®¹ö̧ Ã¥À¦̃Àìõº©  (Cardiovascular Complications)  

²½¨¾©¹ö̧ Ã¥

           Microangiopathy  À ñ̄¦…¤ÃÏÈê†»øÉ¥ñ¡ ¥½²ö¸²ñ¡È¼¸¡ñ®¹ö̧ Ã¥  ¦¾´¾©À»ñ©Ã¹ÉÀìõº©º„¤ 

À¡ó©²¾¸½°ò© ȫ¡¡½ªò¢º¤¡É¾´§š¹ö̧ Ã¥¥½²ö®Ã£öÀ¥ñ®ê†À ñ̄²½¨¾©À®ö¾¹¸¾Â©¨ê†®ÒÀ£ó̈  

  (Heart diseases) 

À ñ̄²½¨¾©À¦̃Àìõº© coronary. ¦Ȩ̀ ¹ì¾¨¥½²ö®¹ö̧ Ã¥§÷©Â§´Ã£öÀ¥ñ®ê† ó́®ñ¹¾¡È¼¸¡ñ® 

coronary atherosclerosis (À¦̃Àìõº©Á¢¤,ªó®). ¡É¾´§š ¹ö̧ Ã¥¸¾¨¥½²ö® 2Œ5 Àê̂ºÃ£öÀ¥ñ® 

À®ö¾¹¸¾«É¾ê¼®Ã¦Èº¾ ÷̈ Áì½   ¦¾À¹©¡¾ª¾¨Ã£öÀ¥ñ®¯½À²© 2. ²½¨¾©À®ö¾¹¸¾¯½À²© 

1 ¥½ ó̄́ ñ©Ä¥¦È¼¤  ê†¥½À ñ̄²½¨¾©ì½®ö®À¦̃Àìõº©¹ö̧ Ã¥¹ì¾¨¡Ȩ̀ ¾À®ö¾¹¸¾¯½À²© 2.¡¾ 

¢¾©¡¾ É̄º¤¡ñ¡É¾´§š¹ö̧ Ã¥ª¾¨¦Ȩ̀ ¹ì¾¨¥½À¡ó©¢œ¿°øÉ ò̈¤¡¿ìñ¤À¡ó©ìø¡,ÁªÈ®Ò́ ó¹ùñ¡«¾¹ùõÀ

¹©°öµ̃¤µõ¥½Á¥É¤¡È¼¸¡ñ®¡É¾´§š¹ö̧ Ã¥ª¾¨ (Myocardial infarction)ê†À¡ó©¢œÃ£öÀ¥ñ®À®ö¾ 

¹¸¾, ¦Ȩ̀ ¹ù¾¨¥½ ó́º¾¡¾»Ȩ̀ ´¡ñ®Ä¢ ñ́ÃÀìõº©¦ø¤, £¸¾´°ò© ȫ¡¡½ªò¢º¤ À ñ́©Àìõº©Éº¨, 

ñ̄©Ã¥¡¾¡É¾´¢º¤Àìõº©, £¸¾´©ñÀìõº©¦ø¤, ó̄́ ½ªò¡òìò̈ ¾¡ñ®£¸¾´©ñ(oxidative stress) 

Áì½ ¡¾ºñ¡À¦®.¦½´¾£ö́ ²½¨¾©À®ö¾¹¸¾  ¦½¹½ìñ©º½À´ëò¡¾ (ADA) Á½¿:£¸¥½Ã¹É 

£¸¾´©ñÀìõº©ªÔ¡¸È¾ 130/80 mmHg, Ã¹Éµ¾ªÉ¾£¸¾´©ñÀìõº©¦ø¤ Áì½ µ¾ªÉ¾Ä¢ ñ́¦ø¤ 

À²̂º É̄º¤¡ñ¹ö̧ Ã¥¸¾¨¡½êñ¹ñ.£öÀ¥ñ®À®ö¾¹¸¾¯½À²© 2 °øÉê†́ ó®ñ¹¾¡È¼¸¡ñ®²½¨¾©¹ö̧ Ã¥ 

À¦̃Àìõº©¹ùõ Microangi Opathy £¸¥½Ä©É»ñ®¡¾ …̄ ȫ̧ ©Ȩ́ ¨ ACE inhibitor, 

ó́¹ì¾¨®ö©¸òÄ¥ ê†ªÉº¤¡¾Ã¹ÉÀ¹©°öÃ£öÀ¥ñ®À®ö¾¹¸¾¯½À²© 2  °øÉêúó®Ò́ ó®ñ¹¾¡È¼¸¡ñ®²½ 

¨¾©¹ö̧ Ã¥À¦̃Àìõº© ¹ùõ®Ò́ ó MicroalbumineÃÕ ñ̄©¦½¸½Á È́Ä©É°ö¯½Â¨©¥¾¡¡¾Ã¹Éµ¾ 

ACE Inhibitor . Ã¹É µ¾ Asperin 85Œ325 mg ªÒ́ œ¥½ ó́°ö©óªÒÀ ñ́©Àìõº©Éº¨Áì½ì÷©°Èº ñ̄©Ä¥ 

¦È¼¤ÃÀ®ö¾¹¸¾ atherothrombosis Â©¨®ÒÀ²…́ ñ̄©Ä¥¦È¼¤ê¾¤Á¡É¸ª¾ ¹ùõ ó́Àìõº©Ä¹ìê¾¤¡½ 

À²¾½ì¿Ä¦É. «É¾µ¾ Asperin  ¯½ìò́ ¾ªÔÃ£öÀ¥ñ®À®ö¾¹¸¾ °øÉÃ¹È̈ ê†́ ó®ñ¹¾¡È¼¸¡ñ®²½¨¾© 

À¦̃Àìõº©Ã¹ È̈ (Macrovascular diseases) ¥½À²†́ ñ̄©Ä¥¦È¼¤¡ú¼¸¡ñ®À¦̃Àìõº©¹ö̧ Ã¥Ã£ö 

À¥ñ®°øÉ¦ø¤º¾ ÷̈ê†À ñ̄²½¨¾©´¾©ö >30 ó̄. ªö¤¡ñ¢É¾´ ¹É¾´Ã§Éµ¾ Asperin …̄ ȫ̧ £öÀ¥ñ®ê†́ óº¾ 
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÷̈ < 20 ó̄ ( À²¾½¥½À¡ó© ñ̄©Ä¥¦È¼¤À ñ̄ Rey’s syndrome), Á²Éµ¾ Aperin, À»ñ©Ã¹É́ óÀìõº©Ä¹ì 

(Ã¡ðì½ó¡òµ¾ªÉ¾Àìõº©¡É¾´), Àìõº©Ä¹ìÃ¡½À²¾½º¾¹¾ ¹ùõ À ñ̄²½¨¾©ªñ®.¡¾¦ô¡¦¾ 

¡È¼¸¡ñ®¡¾ …̄ ȫ̧ ª¾ ( Early Treatment Diabetic Retinopathy Study= ETDRS ¦½Á©¤ 

Ã¹ÉÀ¹ñ¸È¾ Asperin ®Ò́ ó°öªÒ Proliferative reinoppathy, Áì½ ®Ò́ ó¦½«òªò¦½Á©¤Ã¹É»øÉ¡È¼¸¡ñ® 

Àìõº©Ä¹ìÃ²œª¾. 

²½¨¾©¡È¼¸¡ñ®À¦̃Àìõº©»º®º¡

           ²¾¸½°½Îñ¤À¦̃Àìõº©Á©¤Á£®ìö¤ Áì½ Á¢¤ªö̧ ¢œ (Atherosclerosis)   Á È́¢½ 

¹¨¾¨¹ì¾¨¢œÃÀ¦̃Àìõº©Á©¤Ã¹È̈ , ®¾¤Àê̂ºÁ°È¥½¥¾¨ À»ñ©Ã¹É́ ó®¾¤À¢©¦ø¤¢œÁÈº¥‡¤ 

À»ñ©Ã¹É¡¾Ïø¸¼Àìõº©¸÷É¸¾¨ªö̧ µÈ¾¤: µøÈÀ¦̃Àìõº© Aorta ê†Á¨¡À ñ̄¦º¤¦¾¨ Áì½ À¦̃ 

Àìõº©Ã¹È¨º̂Å. º¾¡¾ê†¦½Á©¤¥½Á¥É¤¢º¤²½¨¾©À¦̃Àìõº©»º®º¡¥½ì¸´êñ¤¡¾¢¾© 

Àìõº©Ä¯¹ìÒìÉ¼¤²¾¡¦Ȩ̀ ì÷È́ ( ṍŒªó),®Ò́ ó¡¿ìñ¤(£¸¾´ªÉº¤¡¾ê¾¤À²©ì÷©°Èº) À¥ñ®¥÷¡Ãì¿ 

Ä¦ÉºÉ¨ (Intestinal Angina). 

 (Peripheral Vascular Diseases) 

           ºñ©ª¾¡¾À¡ó©®¾©Á°ÀÎ‰¾À¯̂º¨ (gangrene) µøÈªóÃ£öÀ¥ñ®À®ö¾¹¸¾  ¥½ ó́ 30 Àê̂º 

«É¾ê¼®Ã¦È¡ñ®º¾ ÷̈, ñ̄©Ä¥¡¾¢½¹¨¾¨ªö̧ ¥½¢œ¡ñ®¦½²¾®¢º¤  ²½¨¾©À¦̃Àìõº©»º®º¡, 

º¾©¥½Á È́À¦̃Àìõº©Éº¨ ¹õì º¾©¥½Á È́²½¨¾©  À¦̃¯½¦¾©»º®º¡ê†¦øÀ¦¼£¸¾´»Øé 

¦ô¡À¥ñ® Áì½ ºñ¡À¦®ÀœºÀ œ̈º¯½¦¾© (NeurogenicŒInflammatory) Áì½ ó́¡¾ªò©À§œº. Ã 

2/3 ¢º¤£öÀ¥ñ®ê†À ñ̄Á°¢¾©Àìõº©´¾ ¹ÒììÉ¼¤ (Ischemic gangrene) ®Ò¦¾´¾©¥ñ®¡¿´½¥º 

µøÈ¹ìñ¤ªóÄ©É,  ¦ú̧ Àê†ùõº  1/3 ¢º¤£öÀ¥ñ®ê†¦¾´¾©¥ñ®¡¿´½¥ºÄ©É¥½ì÷©°Èº¡¾Ïø¸¼ 

Àìõº© Â©¨ªö¤¥¾¡¢º¤À¦̃Àìõº©Ã¹È̈  Áì½ ¦¾´¾©À»ñ© Doppler ultrasound Ä©É. ¡¾ É̄º¤ 

¡ñ®¾©Á°µøÈªóÀ ñ̄¦…¤ê†¥¿À ñ̄¹ì¾¨. ¦…¤ê†À»ñ©Ã¹ÉÁ»¤©ñÀìõº©ì÷©°ÈºµøÈÀ¦ÉûÀìõº© »º® 

º¡ ó́: ¡¾¦ø®µ¾ Áì½ µ¾ Propanolol £¸¹ìó¡À¸̃. £¸¥¿¡ñ© ñ̄©Ã¥¦È¼¤À§„: £¸¾´©ñ 

Àìõº©¦ø¤ (Hypertension essential), Ä¢ ñ́¦ø¤ÃÀ¦̃Àìõº©. «û¾£öÀ¥ñ®À®ö¾¹¸¾ ó́®¾©Á°µøÈ 

ªó£¸¥½Ä©É»ñ®¡¾ …̄ ȫ̧ »ó®©Ȩ̀ . ®¾¤¡ðì½ó¥½À ñ̄¡¾©ó¦¿ìñ®£öÀ¥ñ®Ã¡¾°È¾ªñ©À¦̃ 

Àìõº©Á©¤ (Endarterectomy) Áì½ À»ñ©ê¾¤ìñ© (Bypass). 

 

 

- 42 -



°ó¸Îñ¤ È̄¼Á¯¤     

À®ö¾¹¸¾°ó̧ Îñ¤ ¥½ ó́ìñ¡¦½½¹È¼¸ ó́¥÷©¦óÕª¾ºÈº (brown) µøÈ°ó̧ Îñ¤, ¦Ȩ̀ ¹ì¾¨ 

(Skin change) 

¥½²ö®µøÈÎÉ¾Á¢È¤ (Shin spot). Glycosylation ¢º¤ÀœºÀ œ̈ºÂ¯ëÀªºò¥½À²†´¢œ¹ìõ̧ È¾À ñ̄²½ 

¨¾©À¦̃Àìõº© (vasculopathy) . £öÀ¥ñ®ê†£¸®£÷́ À®ö¾¹¸¾®ÒÄ©É©ó Áì½ ó́Ä¢ ñ́ Triglyceride 

ÃÀìõº©¦ø¤¥½À¡ó© ó́¥÷©Ä¢ ñ́¦óÀ¹ìõº¤ (xanthomas) Â¢œê†°ó̧ Îñ¤. º¾¡¾¦öê¾¤°ò̧ Îñ¤ 

Necrobiosis lipoidica diabeticorum ó́Éº¨ê†¦÷©. ¦Ȩ̀ ¹ì¾¨¥½À¡ó©µøÈÎÉ¾Á¢È¤ Áì½ 

ìñ¡¦½½¢º¤°ò̧ Îñ¤¥½®¾¤À¹ñÀ¦̃Àìõº©ê‰̧ ÅÄ¯. 

º¾¡¾¦öê¾¤¡½©ø¡Áì½¢ÓªÒ

º¾¡¾¦ö¢º¤¡½©ø¡ Áì½ ¢ÓªÒÂ©¨êÈ‰̧ Ä¯¥½À¡ó©¡ñ®£öÀ¥ñ®À ñ̄²½¨¾©À®ö¾¹¸¾´ 

 (Bone and Joint complication) 

©ö À̂º¤¥¾¡°ö¢º¤ Metabolic  Áì½ Vascular. 

À®ö¾¹¸¾Ã£öÎ÷È́

À ñ̄º¾¡¾ê†À¡ó©¢œ§ÕÀ»œºê†À»ñ©Ã¹É ṍÁ¢¤, ªÒ́ ¾½ÁÎÉªò©, °ó̧ Îñ¤¥½¹¨¾®µøÈ®Èº¢ÓªÒ 

  (Juvenile Diabetic “Cheiroarthropathy”)  

¥½À»ñ©Ã¹É¡¾À£ÈõúºÀÎñ¤¢º¤ºí¤ ṍ®Ò¦½©¸¡. ¦Ȩ̀ ¹ì¾¨¥½À¡ó©¢œ¹ìñ¤À ñ̄²½¨¾©À®ö¾¹¸¾ 

¯½À²© 1 Ä©É 5Œ6 ó̄, À§º̂¸È¾º¾©¥½À ñ̄ É̈º Glycosylation ¢º¤Â¯ëÀªºóÂ¡ì¾À¥ 

(collagen) Áì½ ®¾¤Àê̂ºº¾©Á È́Â¯ëÀªºò¢º¤ÀœºÀ œ̈º¡È¼¸²ñ ( Connective tissue) . 

Dupuytren’s contracture

±È¾ ṍ¥½ ó́ÎÈ¸¨Î¾,¡‰¤¢œ£É¾¨£õ ṍ²ò¡¾, ÁªÈ¥½®ÒÁ È́ìñ¡¦½½¦½À²¾½  ¢º¤²½¨¾© 

  ( ṍş̌ ¾¤¤ð¢œ) 

À®ö¾¹¸¾, ÁªÈ«É¾²ö®Ã£öÀ¥ñ®À®ö¾¹¸¾¦½Á©¤¸È¾ ó́ Ischemic necrosis  Áì½ Á È́º¾¡¾ 

¦ö¥¾¡ÀœºÀ œ̈º¡È¼¸²ñÃ²½¨¾©À®ö¾¹¸¾ Microangiopathy. 

                

Bone Demineralization ¥½ ó́ì¾¨¤¾À¡ó©¢œ¹ì¾¨Ã£öÀ¥ñ®À®ö¾¹¸¾, £¸¾´Î¾ 

Bone Demineralization 

ÁÎÉ¢º¤¡½©ø¡ê†Áê¡©Ȩ́ ¨À£̂º¤¸ñ©Áê¡¡½©ø¡µøÈÎÉ¾Á¢¥½ì÷© ȫ¡¡½ªò 10Œ20% «É¾¦ö́ ê¼® 

Ã¦È£öÀ¥ñ®À®ö¾¹¸¾ê†̧ ñ©Áê¡¡½©ø¡. ²½¨¾©À®ö¾¹¸¾¥½®Ò́ óº¾¡¾¦¿£ñê¾¤¡½©ø¡®¾¤¦ö́  

êö® À²¾½¸È¾¥½®ÒÀ²†́ À»ñ©Ã¹ÉÂ£¤¡½©ø¡¹ñ¡. 

¢ÓªÒ°ò© ȫ¡¡½ªò

¡¾ºñ¡À¦®¢º¤«ö¤ (Bursitis) µøÈ²¾¡¦Ȩ̀ ¡½©ø¡¡ö¡Á¢ Áì½¡½©ø¡¡½Â²¡,¦Ȩ̀ ¹ì¾¨ 

  (Joint  Abnormalities) 
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 ¥½¦ñ¤À¡©À¹ñ À ñ̄¿£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾, ¯½©ö¤¢Ò (Gout) ¥½À ñ̄¹ì¾¨¿£öÀ¥ñ®À®ö¾ 

¹¸¾¯½À²©ª÷É̈ . 

§ô´À§œº

«É¾¥½¦ö́ ê¼®§ố À§œº É̈ºÀ§œºì¾¥½ ñ́¡À¡ó©¿£öÀ¥ñ®²½¨¾©À®ö¾¹¸¾¹ì¾¨¡Ȩ̀ ¾ £ö 

  (Infection) 

À¥ñ®ê†®ÒÀ ñ̄²½¨¾©À®ö¾¹¸¾, §ố À§œº É̈ºÀ§œºì¾¥½À¡ó©Á°Á©¤ Áì½ ®¸´µøÈ¡Éº¤ö́ , ¡ö¡Á¢ 

Áì½ µøÈ¤È¾´ ṍ. ®¾¤Àê̂º¡ðº¾©À»ñ©Ã¹É§Èº¤£º©ºñ¡À¦®§ÕÀ»œºÃ°øÉ̈ ò¤ê†®Ò¦¾´¾©£¸®£÷´À®ö¾ 

¹¸¾ Áì½ ó́Õª¾ºº¡ê¾¤Õ ñ̄©¦½¸½¹ì¾¨, ¥½À ñ̄¦¾À¹©À»ñ©Ã¹É́ óº¾¡¾£ñ. £¸Ã¹É 

µ¾ªÉ¾À§œºì¾ê¾ (Miconazole, clotrimazole) À²̂º …̄ ȫ̧ ºñ¡À¦®§Èº¤£º©,ÁªÈÕª¾ºº¡ 

ê¾¤Õ ñ̄©¦½¸½¥½®ÈÒì÷©°Èº. ¡¾§ố À§ˆºê†»É¾¨Á»¤®Ò¦øÉÀ¡ó©¿£öÀ¥ñ®À®ö¾¹¸¾À§Èñ: 

Emphysematous Cholecystitis , Mucomycosis, Malig Œnant Otitis Externa Áì½ 

Necrotizing Papillitis. ²½¨¾© Atherosclerosis Áì½ À¦̃Àìõº©»º®º¡¥½²ö®¹ì¾¨Ã£ö 

À¥ñ®²½¨¾©À®ö¾¹¸¾ À̂º¤¥¾¡¢¾©¡¾¹ìÒìÉ¼¤¢º¤Àìõº© Áì½ ó́¡¾§ố À§œºê†»É¾¨Á»¤Ã 

²¾¡¦Ȩ̀ ì÷È́ Á¢, ¢¾ ¢º¤£öÀ¥ñ®. 
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- 45 -



 
References 

1) Akerstrom  G  et al B: Timing and extent of surgery in symptomatic and 
asymptomatic neuroendocrine tumors of the pancreas in MEN  
1. Langenbecks Arch Sung 2002;386:558.[PMID:11914931] 

2) Anlauf   M  et al:  Persistent hyperinsulinemic hypoglycemia in 15 adults with 
diffuse nesidioblastosis: diagnostic criteria, incidence, and characterization of 
betaŒcell changes. Am  J  Surg Pathol 2005;29;524.[PMID:15767809] 

3) Assalia  A , Gagner  M: Laparoscopic pancreatic surgery for islet cell tumors 
of the pancreas. World J Surg  2004;28:1239. [PMID:15517485] 

4) De Herder WW , Lamverts SW: Somatostatin and somatostatin analogues: 
diagnostic and therapeutic uses. Curr Opin Oncol  2002;14:53. 
[PMID:11790981] 

5) Doherty GM: Multiple endocrine neoplasia type 1 J Sung  Oncol  2005;89:143. 
[PMID: 15719382] 

6) Fernandez-Cruz L et al: Laparoscopic surgery in patients with sporadic and 
multiple insulinomas associated with multiple endocrine neoplasia type 1. J 
Gastrointest Surg 2005;9:381. [PMID: 15749601] 

7) McLean AM, Fairclough PD: Endoscopic ultrasound in the localization of 
pancreatic islet cell tumours. Best Pract Res Clin Endocrinol Metab 
2005;19:177. [PMID: 15763694] 

8) Norton JA et al: Does the use of routine duodenotomy (DOUDX) affect rate of 
cure, development of liver metastases, or survival in patients with Zollinger-
Ellison syndrome. Ann Surg 2004;239:617. [PMID: 15082965] 

9) Norton JA, Jensen  RT: Resolved and unresolved controversies in the 
surgical management of patients with Zollinger- Ellison syndrome. Ann Surg 
2004;240:757. [PMID: 15492556] 

10) Starke A et al: Malignant metastatic insulinoma-postoperative treatment and 
follow-up. World J Surg 2005. [PMID: 15880279] 

11) Warner RR: Enteroendocrine tumors other than carcinoid: a review  of 
clinically significant advances. Gastroenterology   2005;128:1668. [PMID: 
15887158]  

 


	00.pdf
	01 SUMMERY OF ENDOCRINOLOGY.pdf
	02 References.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


