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ABSTRACT 
 

 Sugar is known as a source of carbohydrate that can generate sweet taste to our food and 

drink. Consumption of sugar has risen across the global including Thailand. Currently, a number of 

studies including experimental, clinical and epidemiological studies has been indicated the relationship 

of sugar or nutritive sweeteners consumption and risk of metabolic diseases. Excessive and usual 

consumption of sugar may associate with the higher energy intake, weight gain and type 2 diabetes. 

However, several food industries have developed the artificial or nonnutritive sweeteners to replace 

sugar and even nutritive sweeteners. It appears to be increasing in the health awareness over time. 

The purpose of artificial sweeteners is alternatives to reduce calories, weight gain and risk of some 

metabolic diseases, whereas some evidence noted that consumption of artificial sweeteners may 

concern about adverse effects. Therefore, more evidence is needed to confirm the acute and chronic 

health effect of consumption of sugar and artificial sweeteners in the future.   
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º·¤ÇÒÁ»ÃÔ·ÑÈ¹� 
 

¹éÓμÒÅ¡ÑºâÃ¤àºÒËÇÒ¹ : Sugar and diabetes 
 

©ÑμÃÀÒ ËÑμ¶â¡ÈÅ*, ¨ÃÙÞÈÃÕ ªÙÈÑ¡´Ôì 
ÀÒ¤ÇÔªÒâÀª¹ÇÔ·ÂÒ ¤³ÐÊÒ¸ÒÃ³ÊØ¢ÈÒÊμÃ� ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å 

 

º·¤Ñ´Â‹Í 
 

 ¹éÓμÒÅ¶×Íà»š¹áËÅ‹§¢Í§ÊÒÃÍÒËÒÃ»ÃÐàÀ·¤ÒÃ �âºäÎàμÃ´·ÕèãËŒÃÊËÇÒ¹¡ÑºÍÒËÒÃáÅÐà¤Ã×èÍ§´×èÁª¹Ô´μ‹Ò§æ 

â´Â¾ºÇ‹Ò¡ÒÃºÃÔâÀ¤¹éÓμÒÅÁÕ¨Ó¹Ç¹à¾ÔèÁ¢Öé¹ã¹ËÅÒÂ»ÃÐà·ÈÃÇÁ¶Ö§»ÃÐà·Èä·Â »̃¨¨ØºÑ¹ÁÕ¡ÒÃÈÖ¡ÉÒ·Ò§ËŒÍ§

»¯ÔºÑμÔ¡ÒÃ ¡ÒÃÈÖ¡ÉÒã¹Á¹ØÉÂ � ÃÇÁ·Ñé§¡ÒÃÈÖ¡ÉÒàªÔ§ÃÐºÒ´ÇÔ·ÂÒªÕéãËŒàËç¹¶Ö§¤ÇÒÁÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§¡ÒÃºÃÔâÀ¤

¹éÓμÒÅ¡Ñº¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´âÃ¤ã¹¡ÅØ‹ÁàÁμÒâºÅÔ¡ ¾ºÇ‹Ò¡ÒÃºÃÔâÀ¤¹éÓμÒÅ·ÕèÁÒ¡à¡Ô¹ä»áÅÐºÃÔâÀ¤à»š¹»ÃÐ¨Ó

ÍÒ¨Ê‹§¼Åμ‹Í¡ÒÃä´ŒÃÑº¾ÅÑ§§Ò¹à¾ÔèÁ¢Öé¹ ¹éÓË¹Ñ¡μÑÇà¾ÔèÁ¢Öé¹ ÃÇÁ·Ñé§¤ÇÒÁàÊÕèÂ§μ‹ÍâÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 à¾ÔèÁ¢Öé¹ 

áμ‹ÍÂ‹Ò§äÃ¡çμÒÁ ÍØμÊÒË¡ÃÃÁÍÒËÒÃä´ŒÁÕ¡ÒÃ¾Ñ²¹ÒÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹·ÕèãªŒá·¹¹éÓμÒÅ áÅÐä´ŒÃÑº¤ÇÒÁ

¹ÔÂÁÍÂ‹Ò§á¾Ã‹ËÅÒÂã¹¡ÅØ‹Á¤¹·Õè Ù́áÅÊØ¢ÀÒ¾ à¹×èÍ§¨Ò¡ÇÑμ¶Ø»ÃÐÊ§¤�¢Í§ÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹¹Õé à¾×èÍãªŒà»š¹·Ò§

àÅ×Í¡ÊÓËÃÑº¡ÒÃÅ´¾ÅÑ§§Ò¹ËÃ×ÍÅ´¤ÇÒÁàÊÕèÂ§¡ÒÃà¡Ô´âÃ¤ã¹¡ÅØ‹ÁàÁμÒâºÅÔ¡ áμ‹ÁÕºÒ§ËÅÑ¡°Ò¹¾ºÍÒ¡ÒÃäÁ‹¾Ö§

»ÃÐÊ§¤ �¢Í§¡ÒÃºÃÔâÀ¤ÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹ ´Ñ§¹Ñé¹¨Ö§μŒÍ§ÁÕ¡ÒÃÈÖ¡ÉÒà¾ÔèÁàμÔÁà¾×èÍÈÖ¡ÉÒ¼Å¢Í§¡ÒÃ        

ÃÑº»ÃÐ·Ò¹¹éÓμÒÅáÅÐÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹μ‹ÍÊØ¢ÀÒ¾·Ñé§ã¹ÃÐÂÐÊÑé¹áÅÐÃÐÂÐÂÒÇã¹Í¹Ò¤μ 

 

¤ÓÊÓ¤ÑÞ : ¹éÓμÒÅ âÃ¤àºÒËÇÒ¹ ÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹ 

*Corresponding author's email: chatrapa.hud@mahidol.ac.th 
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 “¹éÓμÒÅ” μÒÁ¤Ó¨Ó¡Ñ´¤ÇÒÁ¢Í§ÃÒª-

ºÑ³±ÔμÂÊ¶Ò¹ ¾.È. 2542 ¤×Í “ÊÒÃ»ÃÐ¡Íº

¤ÒÃ �âºäÎà´Ãμ»ÃÐàÀ·âÁâ¹á«ç¡¤ÒäÃ �́ (Mono-

saccharide) áÅÐä´á«ç¡¤ÒäÃ �́ (Disaccharides) 

«Öè§ÁÕÃÊËÇÒ¹ â´ÂÁÒ¡ä Œ́¨Ò¡μÒÅ ÁÐ¾ÃŒÒÇáÅÐ

ÍŒÍÂ” áμ‹ã¹ËÅÒÂ»ÃÐà·È·ÑèÇâÅ¡ ÃÇÁ·Ñé§»ÃÐà·È

ä·Â ¹éÓμÒÅ¹Í¡¨Ò¡¨ÐÁÒ¨Ò¡áËÅ‹§ Ñ́§¡Å‹ÒÇáÅŒÇ 

ÂÑ§ÊÒÁÒÃ¶¼ÅÔμä Œ́¨Ò¡áËÅ‹§Í×è¹æ ÍÕ¡ ä Œ́á¡‹ ÃÇ§¼Öé§ 

ËÞŒÒËÇÒ¹ ÃÇÁ·Ñé§ä Œ́¨Ò¡ÊÒÃãËŒ¤ÇÒÁËÇÒ¹ºÒ§

»ÃÐàÀ·«Öè§à¡Ô´¨Ò¡¡ÒÃÊÑ§à¤ÃÒÐË� ¹éÓμÒÅ¹Ñºà»š¹

áËÅ‹§¢Í§¤ÒÃ�âºäÎà´Ãμ·ÕèÁÕ»ÃÔÁÒ³¡ÒÃºÃÔâÀ¤

à¾ÔèÁ¢Öé¹·ÑèÇâÅ¡ ¨Ò¡¡ÒÃÊÓÃÇ¨ã¹»‚ ¾.È. 2556   

¾ºÇ‹Ò ¤¹ä·ÂÁÕ¡ÒÃºÃÔâÀ¤¹éÓμÒÅà©ÅÕèÂÇÑ¹ÅÐ 25 

ªŒÍ¹ªÒμ‹Í¤¹μ‹ÍÇÑ¹ «Öè§à¡Ô¹¡Ç‹Ò¤Óá¹Ð¹Ó·ÕèÊÓ¹Ñ¡

âÀª¹Ò¡ÒÃ ¡ÃÁÍ¹ÒÁÑÂ ¡ÃÐ·ÃÇ§ÊÒ¸ÒÃ³ÊØ¢

¡ÓË¹´äÇŒ ¤×ÍäÁ‹¤ÇÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅà¡Ô¹ ÇÑ¹ÅÐ 

6-8 ªŒÍ¹ªÒμ‹Í¤¹ ÊÍ´¤ÅŒÍ§¡Ñº¤Óá¹Ð¹Ó¢Í§

Í§¤�¡ÒÃÍ¹ÒÁÑÂâÅ¡ (WHO) ·Õè¡ÓË¹´»ÃÔÁÒ³¡ÒÃ

ãªŒ¹éÓμÒÅáÅÐ¡ÒÃºÃÔâÀ¤äÁ‹à¡Ô¹ÃŒÍÂÅÐ 5 μ‹ÍÇÑ¹ 

ËÃ×ÍäÁ‹ à¡Ô¹ 6 ªŒÍ¹ªÒμ‹ ÍÇÑ¹ ·Ñé§¹Õé ã¹»̃¨¨ØºÑ¹

ÊÒÁÒÃ¶¨Óá¹¡»ÃÐàÀ·¢Í§¹éÓμÒÅä´ŒËÅÒÂ»ÃÐàÀ·

μÒÁÅÑ¡É³Ðâ¤Ã§ÊÃŒÒ§·Ò§à¤ÁÕ áËÅ‹§·ÕèÁÒáÅÐ

¤Ø³ÊÁºÑμÔËÃ×Í»ÃÐâÂª¹�μ‹ÍÊØ¢ÀÒ¾ 

 

â¤Ã§ÊÃŒÒ§·Ò§à¤ÁÕ 

 ÊÒÁÒÃ¶¨Óá¹¡¹éÓμÒÅ ä´Œà»š¹ ¹éÓμÒÅ

âÁàÅ¡ØÅà´ÕèÂÇ (monosaccharide) ä´Œá¡‹ ¡ÅÙâ¤Ê 

(glucose) ¿ÃØ¡âμÊ (fructose) áÅÐ¡ÒáÅ¡âμÊ 

(galactose) ¹éÓμÒÅâÁàÅ¡ØÅ¤Ù‹ (disaccharides) 

ä Œ́á¡‹ «Ùâ¤ÃÊ (sucrose) ËÃ×Í·ÕèÃÙŒ¨Ñ¡¡Ñ¹Ç‹Ò¹éÓμÒÅ

·ÃÒÂ áÅ¡âμÊ (lactose) áÅÐÁÍÅâμÊ (maltose) 

áÅÐ¹éÓμÒÅÊÒÂÊÑé¹ (oligosaccharides)1 Ê‹Ç¹ÊÒÃ

ãËŒ¤ÇÒÁËÇÒ¹¨Ò¡¸ÃÃÁªÒμÔ ËÃ×Í¹éÓμÒÅ·Õèä Œ́¨Ò¡

¸ÃÃÁªÒμÔ (natural sweeteners) ·Õè¾ºÍÂ‹Ò§

á¾Ã‹ËÅÒÂ ä Œ́á¡‹ ¹éÓμÒÅ¨Ò¡ÍŒÍÂ (cane sugar) 

·Ñé§¹éÓμÒÅ·ÃÒÂ¢ÒÇáÅÐ¹éÓμÒÅ·ÃÒÂá´§ ¹éÓμÒÅ

¨Ò¡¼Ñ¡¡Ò´ËÇÒ¹ (beet sugar) ¹éÓμÒÅ¨Ò¡μŒ¹

àÁà» �Å (maple sugar) ¹éÓμÒÅ¨Ò¡»ÒÅ �Á (palm 

sugar) ¹éÓμÒÅ¨Ò¡ËÞŒÒËÇÒ¹ (stevia) ¹éÓ¼Öé§  

(honey bee) áÅÐ¹éÓμÒÅ¢ŒÒÇ (rice syrup)    

à»š¹μŒ¹ â´Â¹éÓμÒÅàËÅ‹Ò¹ÕéÁÕ·Ñé§ÃÙ»áºº¼§ ¢Í§á¢ç§

áÅÐ¢Í§àËÅÇ ÊÒÁÒÃ¶Â‹ÍÂ ´Ù´«ÖÁáÅÐãËŒ¾ÅÑ§§Ò¹

á¡‹Ã‹Ò§¡ÒÂ Â¡àÇŒ¹ËÞŒÒËÇÒ¹ ÃÇÁ·Ñé§ÂÑ§Ê‹§¼Åμ‹Í

ÊØ¢ÀÒ¾·Ñé§ã¹ÃÐÂÐÊÑé¹áÅÐÃÐÂÐÂÒÇ 

 ÊÒÃãËŒ¤ÇÒÁËÇÒ¹ÊÑ§à¤ÃÒÐË�ËÃ×ÍÊÒÃ·´á·¹ 

¹éÓμÒÅ (artif icial sweeteners or sugar 

substitutes) ÁÕËÅÒ¡ËÅÒÂª¹Ô´ã¹»̃¨¨ØºÑ¹ áμ‹      

ÁÕ à¾ÕÂ§ 5 ª¹Ô´·Õè·Ò§Í§¤�¡ÒÃÍÒËÒÃáÅÐÂÒ     

áË‹§ÊËÃÑ°ÍàÁÃÔ¡Ò (US FDA) Í¹ØÞÒμãËŒãªŒ     

ã¹ÍØμÊÒË¡ÃÃÁÍÒËÒÃáÅÐà¤Ã×è Í§´×è Á ä Œ́á¡‹ 

áÍÊ»ÒÃ �á·Á (aspartame) ÍÐ«Õ«ÑÅà¿Á-à¤ 

(acesulfame-K) ¹ÕâÍá·Á (neotame) «Ù¤ÃÒâÅÊ 

(sucralose) áÅÐá«¤¤ÒÃÔ¹ (saccharin) ¶Ö§áÁŒÇ‹Ò

ÊÒÃ·´á·¹¹éÓμÒÅ¹Õé¨ÐäÁ‹ãËŒ¾ÅÑ§§Ò¹ËÃ×ÍãËŒ¾ÅÑ§§Ò¹ 

¹ŒÍÂÁÒ¡àÁ×èÍà·ÕÂº¡Ñº¹éÓμÒÅ·ÃÒÂ áμ‹ÁÕ¤ÇÒÁËÇÒ¹

·ÕèÁÒ¡¡Ç‹Ò¹éÓμÒÅ·ÃÒÂËÅÒÂà·‹Ò ÍÕ¡·Ñé§ÂÑ§Ê‹§¼Åμ‹Í

ÊØ¢ÀÒ¾·Ñé§ã¹ÃÐÂÐÊÑé¹áÅÐÃÐÂÐÂÒÇ1, 2 ¹Í¡¨Ò¡¹Õé

¹éÓμÒÅ·Õèà¡Ô´¨Ò¡¡ÒÃÊÑ§à¤ÃÒÐË�¨Ò¡¹éÓμÒÅâÁàÅ¡ØÅ

à´ÕèÂÇáÅÐ¹éÓμÒÅâÁàÅ¡ØÅ¤Ù‹ «Öè§ÁÕ¤Ø³ÊÁºÑμÔáμ¡μ‹Ò§

¨Ò¡¹éÓμÒÅμŒ¹¡Óà¹Ô´ â´ÂÃÙŒ¨Ñ¡ã¹¹ÒÁ “¹éÓμÒÅ  

áÍÅ¡ÍÎÍÃ � (sugar alcohol)” ä Œ́á¡‹ «ÍÃ�ºÔ·ÍÅ 

(sorbitol) áÁ¹¹Ô·ÍÅ (mannitol) áÅÐä«ÅÔ·ÍÅ 

(xylitol) à»š¹μŒ¹ ¹éÓμÒÅàËÅ‹Ò¹Õé ÁÑ¡¨ÐÍÂÙ‹ã¹ÃÙ»áºº

¼§ ÁÕ¤‹Ò´Ñª¹Õ¹éÓμÒÅáÅÐ¾ÅÑ§§Ò¹¹ŒÍÂ¡Ç‹Ò¹éÓμÒÅ

·ÃÒÂ ÃÇÁ·Ñé§ÂÑ§äÁ‹·ÓãËŒà¡Ô´¿˜¹¼Ø ¨Ö§¹ÔÂÁ¹ÓÁÒãªŒ

ã¹¡ÒÃ¼ÅÔμËÁÒ¡½ÃÑè§ËÃ×ÍÅÙ¡ÍÁ  



29

http://www.Nutritionthailand.or.th 

 วารสารโภชนาการ ป�ท่ี 50 ฉบับท่ี 2 เดือนกรกฎาคม - ธันวาคม  2558 

à¾ÔèÁ¢Öé¹ ¹Í¡¨Ò¡¹Õé ÂÑ§¾ºÇ‹Ò ÁÕ¡ÒÃÊÃŒÒ§¡Ã´ÂÙÃÔ¡

à¾ÔèÁ¢Öé¹ «Öè§àË¹ÕèÂÇ¹Óμ‹Í¡ÒÃà¡Ô´ÀÒÇÐ¡ÒÃÍÑ¡àÊº

áÅÐ¡ÒÃà¡Ô´ÀÒÇÐÍÍ¡«Ôà´ªÑ¹ã¹à«ÅÅ �μÑºÍ‹Í¹ÍÕ¡ Œ́ÇÂ 

ÍÒ¨¡Å‹ÒÇä Œ́Ç‹Ò »̃¨¨ÑÂ Ñ́§¡Å‹ÒÇÊ‹§¼Åμ‹Í¡ÒÃà¾ÔèÁ

¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´âÃ¤àºÒËÇÒ¹ ¢³Ð·Õè¡ÒÃÈÖ¡ÉÒ

¢Í§ Bjornstad áÅÐ¤³Ð4 ÂÑ§¾º¤ÇÒÁÊÑÁ¾Ñ¹¸ �

¢Í§¹éÓμÒÅ¿ÃØ¡âμÊ áÅÐ¡Ã´ÂÙÃÔ¡μ‹ Í¡ÒÃà¾ÔèÁ    

¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃ¾Ñ²¹Ò¢Í§ÀÒÇÐá·Ã¡«ŒÍ¹¢Í§   

âÃ¤àºÒËÇÒ¹ â´Âà©¾ÒÐ diabetic nephropathy 

ËÃ×ÍâÃ¤äμ¨Ò¡àºÒËÇÒ¹ 

 de Matos Feijó áÅÐ¤³Ð5 à»ÃÕÂºà·ÕÂº

¼Å¢Í§á«¤¤ÒÃÔ¹ áÍÊ»ÒÃ �á·ÁáÅÐ«Ùâ¤ÃÊμ‹Í

¹éÓË¹Ñ¡μÑÇ ÃÇÁ·Ñé§¡ÒÃºÃÔâÀ¤ÍÒËÒÃã¹ Wistar rat 

à¾È¼ÙŒ¨Ó¹Ç¹ 29 μÑÇ ÃÐÂÐàÇÅÒ 12 ÊÑ»´ÒË� ¾ºÇ‹Ò 

¡ÒÃàμÔÁá«¤¤ÒÅÔ¹ËÃ×ÍáÍÊ»ÒÃ �á·Áã¹âÂà¡ÔÃ�μ    

Ê‹§¼Åμ‹Í¡ÒÃà¾ÔèÁ¢Öé¹¢Í§¹éÓË¹Ñ¡μÑÇà»ÃÕÂºà·ÕÂº¡Ñº

«Ùâ¤ÃÊ áμ‹ÍÂ‹Ò§äÃ¡çμÒÁ¾ÅÑ§§Ò¹¢Í§ÍÒËÒÃ·ÕèÃÑº

»ÃÐ·Ò¹äÁ‹áμ¡μ‹Ò§¡Ñ¹ ÍÒ¨¡Å‹ÒÇä Œ́Ç‹Ò¹éÓË¹Ñ¡μÑÇ   

·Õèà¾ÔèÁ¢Öé¹ à¡Ô´¨Ò¡¡ÒÃÅ´Å§¢Í§¾ÅÑ§§Ò¹·ÕèãªŒä» 

(energy expenditure) «Öè§¹éÓË¹Ñ¡μÑÇ¢Í§ Wistar 

rat ·Õèà¾ÔèÁ¢Öé¹ËÅÑ§ä Œ́ÃÑºá«¤¤ÒÅÔ¹äÁ‹ÊÑÁ¾Ñ¹¸ �¡ÑºÀÒÇÐ

×́éÍμ‹ÍÍÔ¹«ÙÅÔ¹ËÃ×Í¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§ÎÍÃ�âÁ¹àÅ»

μÔ¹ (leptin) ¡ÑºÎÍÃ�âÁ¹¾ÕÇÒÂÇÒÂ (PYY)6 ÍÂ‹Ò§äÃ

¡çμÒÁã¹»‚ 2011 Al-Saleh áÅÐ¤³7 ÈÖ¡ÉÒ¼Å¢Í§

«Ù¤ÃÒâÅÊ áÍÊ»ÒÃ �á·Á áÅÐá«¤¤ÒÃÔ¹ μ‹Í¡ÒÃà¾ÔèÁ

¡ÒÃËÅÑè§ÍÔ¹«ÙÅÔ¹¢Í§ Islet ¢Í§Ë¹Ù â´Â¾ºÇ‹Ò   

ÊÒÃãËŒ¤ÇÒÁËÇÒ¹ÊÑ§à¤ÃÒÐË�ÍÒ¨Ê‹§¼Åμ‹Í¡ÒÃËÅÑè§

ÍÔ¹«ÙÅÔ¹¼‹Ò¹·Ò§μ‹ÍÁÃÑºÃÊËÇÒ¹ (sweet taste 

receptor) áÅÐá«¤¤ÒÅÔ¹ÍÒ¨¨ÐÊ‹§¼Åμ‹Í¡ÒÃËÅÑè§

ÍÔ¹«ÙÅÔ¹¢Í§à«ÅÅ �Í×è¹ ÃÇÁ·Ñé§ÊÒÃãËŒ¤ÇÒÁËÇÒ¹

ÊÑ§à¤ÃÒÐË�¹Õé ÂÑ§Ê‹§¼Åμ‹Í¡ÒÃà¾ÔèÁ¡ÒÃÊÃŒÒ§Í¹ØÁÙÅ

ÍÔÊÃÐ ÍÕ¡ Œ́ÇÂ 

»ÃÐâÂª¹ �·Ò§´ŒÒ¹ÊØ¢ÀÒ¾ 

 ¹éÓμÒÅ¿˜§¡�ªÑ¹ (functional sugars) ·Õè¾º

ä Œ́ã¹»̃¨¨ØºÑ¹ ä Œ́á¡‹ äÍâ«ÁÍÅ·ÙâÅÊ (isomaltulose) 

ÍÔ¹ÙÅÔ¹ (inulin) áÅÐ¹éÓàª×èÍÁ Yacon (Yacon 

syrup) à»š¹μŒ¹ â´Â¹éÓμÒÅàËÅ‹Ò¹Õé ¹Í¡¨Ò¡ºÒ§μÑÇ 

¨ÐãËŒ¾ÅÑ§§Ò¹¹ŒÍÂ¡Ç‹Ò¹éÓμÒÅ·ÃÒÂáÅŒÇ ÂÑ§ÁÕ

¤Ø³ÊÁºÑμÔ à»š¹¾ÃÕäºâÍμÔ¡ (prebiotic) «Öè§à»š¹

ÍÒËÒÃ·Õèª‹ÇÂãËŒáº¤·ÕàÃÕÂÊØ¢ÀÒ¾ (probiotic) ã¹

Ã‹Ò§¡ÒÂà¨ÃÔÞàμÔºâμä Œ́ ṌÍÕ¡ Œ́ÇÂ1  

 ¹Í¡¨Ò¡¤Ø³ÊÁºÑμÔ·Ò§¡ÒÂÀÒ¾·Õèáμ¡μ‹Ò§¡Ñ¹

áÅŒÇ ¹éÓμÒÅáμ‹ÅÐª¹Ô´ÂÑ§ÁÕ¼Åμ‹ÍÊØ¢ÀÒ¾·Ñé§ã¹ÃÐÂÐ

ÊÑé¹áÅÐÃÐÂÐÂÒÇáμ¡μ‹Ò§¡Ñ¹´ŒÇÂ Ñ́§¹Ñé¹μÑé§áμ‹Í´Õμ

¨¹¶Ö§»̃¨¨ØºÑ¹ ¨Ö§ÁÕ¡ÒÃÈÖ¡ÉÒ¤Ø³ÊÁºÑμÔ¢Í§¹éÓμÒÅ

áμ‹ÅÐª¹Ô´¡Ñ¹ÍÂ‹Ò§á¾Ã‹ËÅÒÂ áÅÐã¹ËÅÒÂÃÙ»áºº

¡ÒÃÈÖ¡ÉÒ ·Ñé§¡ÒÃÈÖ¡ÉÒàªÔ§ËŒÍ§»¯ÔºÑμÔ¡ÒÃáÅÐÊÑμÇ�

·´ÅÍ§ ¡ÒÃÈÖ¡ÉÒã¹Á¹ØÉÂ� (clinical study)   

áÅÐ¡ÒÃÈÖ¡ÉÒ·Ò§ÃÐºÒ´ÇÔ·ÂÒ (epidemiological 

study) â´Âà©¾ÒÐÍÂ‹Ò§ÂÔè§¡ÒÃÈÖ¡ÉÒà¡ÕèÂÇ¡Ñº¤ÇÒÁ

ÊÑÁ¾Ñ¹¸�¢Í§¹éÓμÒÅª¹Ô´μ‹Ò§æ μ‹Í¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃ

à¡Ô´âÃ¤äÁ‹μÔ´μ‹ÍàÃ×éÍÃÑ§ ä Œ́á¡‹ âÃ¤ÍŒÇ¹ âÃ¤ÍŒÇ¹

Å§¾Ø§ áÅÐâÃ¤àºÒËÇÒ¹ 

 

¡ÒÃÈÖ¡ÉÒ·Ò§ËŒÍ§»¯ÔºÑμ Ô¡ÒÃáÅÐÊÑμÇ�·´ÅÍ§ 

 Roncal-Jimenez áÅÐ¤³Ð3 ÈÖ¡ÉÒ¼Å  

¢Í§¡ÒÃãËŒÍÒËÒÃ·Õè»ÃÐ¡Íº Œ́ÇÂ«Ùâ¤ÃÊÃŒÍÂÅÐ 40 

(ÃŒÍÂÅÐ 20 ¢Í§¿ÃØ¡âμÊ) μ‹Í¡ÒÃàË¹ÕèÂÇ¹Ó¡ÒÃà¡Ô´

ÀÒÇ¡ÒÃ³ �¼Ô´»¡μÔ¢Í§ÀÒÇÐàÁμÒºÍÅÔ¡ (Metabolic 

syndrome) ã¹Ë¹Ùà¾È¼ÙŒ à»š¹ÃÐÂÐàÇÅÒ 4 à´×Í¹ 

¾ºÇ‹ÒËÅÑ§¨Ò¡Ë¹Ùà¾È¼ÙŒ·Õèä Œ́ÃÑºÍÒËÒÃ·ÕèÁÕ«Ùâ¤ÃÊ

ÃŒÍÂÅÐ 40 à¡Ô´ÀÒÇÐàÁμÒºÍÅÔ¡à¾ÔèÁ¢Öé¹ ÃÇÁ¡Ñº

¡ÒÃà¾ÔèÁ¡ÒÃ·Ó§Ò¹¢Í§ GLUT-5 áÅÐ¡ÒÃ·Ó§Ò¹

¢Í§ Fructokinase áÅÐà¡Ô´ÀÒÇÐ Fatty liver 
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¡ÒÃÈÖ¡ÉÒ·Ò§¤ÅÔ¹Ô¡ 

 ¨Ò¡¡ÒÃÈÖ¡ÉÒ¢Í§ Hawkins áÅÐ¤³Ð8 ã¹

»‚ 2002 ÈÖ¡ÉÒ¼Å¢Í§»¯Ô¡ÔÃÔÂÒ¢Í§¹éÓμÒÅ¿ÃØ¡âμÊ 

μ‹Í¡ÒÃÂÑ§ÂÑé§¡ÒÃÊÃŒÒ§¡ÅÙâ¤Ê àÁ×èÍÁÕÀÒÇÐ¹éÓμÒÅ  

ã¹àÅ×Í´ÊÙ§ã¹¼ÙŒ·Õèà»š¹¨Ó¹Ç¹ 10 ¤¹ áÅÐäÁ‹à»š¹    

àºÒËÇÒ¹¨Ó¹Ç¹ 7 ¤¹ â´Âáº‹§ÍÍ¡à»š¹ 3 ¡ÅØ‹Á¤×Í 

äÁ‹ä Œ́ÃÑº¿ÃØ¡âμÊ ä Œ́ÃÑº¿ÃØ¡âμÊ 0.6 Á¡/¡¡. ¹Ò·Õ 

(low F) áÅÐä Œ́ÃÑº¿ÃØ¡âμÊ 1.8 Á¡/¡¡. ¹Ò·Õ 

(high F) ¾ºÇ‹Ò¼ÙŒ·Õèà»š¹àºÒËÇÒ¹ª¹Ô´·Õè 2 ·Õèä Œ́ÃÑº  

¿ÃØ¡âμÊ 1.8 áÅÐ 0.6 Á¡/¡¡. ¹Ò·Õ ÁÕ¡ÒÃÅ´Å§

ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ·Ò§Ê¶ÔμÔ (p < 0.01) ¢Í§¡ÒÃ  

ÊÃŒÒ§¡ÅÙâ¤Êã¹Ã‹Ò§¡ÒÂ (endogenous glucose 

production) à·ÕÂº¡Ñº¡ÅØ‹Á·Õè äÁ‹ä Œ́ÃÑº¿ÃØ¡âμÊ    

â´ÂÅ´Å§ÃŒÍÂÅÐ 33 áÅÐ 27 μÒÁÅÓ´Ñº áμ‹äÁ‹¾º

¡ÒÃà»ÅÕèÂ¹á»Å§ Ñ́§¡Å‹ÒÇã¹¼ÙŒ·ÕèäÁ‹à»š¹àºÒËÇÒ¹   

«Öè§ÊÍ´¤ÅŒÍ§¡Ñº¡ÒÃÈÖ¡ÉÒ¢Í§ Black áÅÐ¤³Ð9 

ÈÖ¡ÉÒ¼Å¢Í§ÍÒËÒÃ·ÕèÁÕ»ÃÔÁÒ³¹éÓμÒÅ«Ùâ¤ÃÊÊÙ§ 

(high-sucrose diet) áÅÐμèÓ (low-sucrose diet) 

â´Â¤Ô´à»š¹ÃŒÍÂÅÐ 25 áÅÐ 10 ¢Í§»ÃÔÁÒ³¾ÅÑ§§Ò¹

·Ñé§ËÁ´μÒÁÅÓ´Ñº ã¹¡ÅØ‹ÁÍÒÊÒÊÁÑ¤ÃÊØ¢ÀÒ¾´Õ  

à»š¹¡ÒÃÈÖ¡ÉÒáºº randomized crossover 

design ¾ºÇ‹Ò¡ÒÃÊÃŒÒ§¡ÅÙâ¤ÊÀÒÂã¹Ã‹Ò§¡ÒÂäÁ‹

áμ¡μ‹Ò§ËÅÑ§ä Œ́ÃÑºÍÒËÒÃ·Ñé§ÊÍ§ª¹Ô´ ÃÇÁ·Ñé§ÂÑ§äÁ‹ÁÕ

¼Åμ‹Í¡ÒÃμÍºÊ¹Í§μ‹ÍÍÔ¹«ÙÅÔ¹ ÃÐ Ñ́º¹éÓμÒÅã¹

àÅ×Í´ã¹ÍÒÊÒÊÁÑ¤ÃÊØ¢ÀÒ¾´Õ·ÕèäÁ‹à»š¹âÃ¤àºÒËÇÒ¹  

 ¡ÒÃÈÖ¡ÉÒ¢Í§ Melanson áÅÐ¤³Ð10 »‚ 

2007 ÈÖ¡ÉÒ¼Å¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹à¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓ

àª×èÍÁ¢ŒÒÇâ¾´ª¹Ô´¿ÃØ¡âμÊÊÙ§ high fructose corn 

syrup (HFCS; ÃŒÍÂÅÐ 55 ¢Í§¹éÓμÒÅ¿ÃØ¡âμÊ) 

ËÃ×Í«Ùâ¤ÃÊ (ÃŒÍÂÅÐ 50 ¢Í§¹éÓμÒÅ¿ÃØ¡âμÊ)    

ÃÇÁ¡ÑºÁ×éÍÍÒËÒÃμ‹ÍÃÐ´Ñº¹éÓμÒÅã¹àÅ×Í´ ÎÍÃ�âÁ¹

ÍÔ¹«ÙÅÔ¹ (insulin) àÅ»μÔ¹ (leptin) áÅÐà¡ÃÅÔ¹ 

(ghrelin) ÃÇÁ·Ñé§¤ÇÒÁÍÂÒ¡ÍÒËÒÃã¹à¾ÈËÞÔ§

¹éÓË¹Ñ¡μÑÇ»¡μÔ ¨Ó¹Ç¹ 30 ¤¹ áºº single-site, 

randomized, prospective, double-blind trial 

äÁ‹¾º¤ÇÒÁáμ¡μ‹Ò§ÃÐËÇ‹Ò§à¤Ã×èÍ§´×èÁ·Ñé§ÊÍ§¡ÅØ‹Á  

μ‹ÍÃÐ´Ñº¹éÓμÒÅã¹àÅ×Í´ËÅÑ§Í´ÍÒËÒÃ (fasting 

plasma glucose) ÍÔ¹«ÙÅÔ¹ àÅ»μÔ¹áÅÐà¡ÃÅÔ¹ 

ÃÇÁ·Ñé§¾ÅÑ§§Ò¹¢Í§ÍÒËÒÃã¹Á×éÍ¶Ñ´ä» (p > 0.05) 

áμ‹¾º¤ÇÒÁáμ¡μ‹Ò§ã¹¤ÇÒÁÍÂÒ¡ÍÒËÒÃ ¾ºÇ‹Ò

¡ÅØ‹Á·ÕèÃÑº»ÃÐ·Ò¹à¤Ã×èÍ§´×èÁ¹éÓμÒÅ«Ùâ¤ÃÊÁÕ¤ÇÒÁ

ÍÂÒ¡ÍÒËÒÃÁÒ¡¡Ç‹Ò¡ÅØ‹Á HFCS 

 ¢³Ð·Õè Lê áÅÐ¤³Ð11 ÈÖ¡ÉÒ¼Å¢Í§¹éÓμÒÅ 

¿ÃØ¡âμÊμ‹Í intrahepatocellular lipids (IHCLs) 

áÅÐ¡ÒÃμÍºÊ¹Í§μ‹ÍÍÔ¹«ÙÅÔ¹ã¹¡ÅØ‹Á¤¹ÊØ¢ÀÒ¾´Õ·ÕèÁÕ

»ÃÐÇÑμÔ¤ÃÍº¤ÃÑÇà»š¹âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ¨Ó¹Ç¹ 

24 ¤¹ ¡ÒÃÈÖ¡ÉÒáºº crossover design ¾ºÇ‹Ò 

ÃÐ´Ñº IHCLs áÅÐ VLDL-triacylglycerols 

à¾ÔèÁ¢Öé¹ÃŒÍÂÅÐ 79 áÅÐ 110 μÒÁÅÓ´Ñº ã¹¡ÅØ‹Á·Õè

ÃÑº»ÃÐ·Ò¹¹éÓμÒÅ¿ÃØ¡âμÊà»ÃÕÂºà·ÕÂº¡Ñº¡ÅØ‹Á

¤Çº¤ØÁ (p < 0.05) ã¹·Ò§¡ÅÑº¡Ñ¹¡ÒÃμÍºÊ¹Í§μ‹Í

ÍÔ¹«ÙÅÔ¹¢Í§¡ÅØ‹Á·ÕèÃÑº»ÃÐ·Ò¹¹éÓμÒÅ¿ÃØ¡âμÊÅ´Å§

ÃŒÍÂÅÐ 27 ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ ¹Í¡¨Ò¡¹Õé¡ÒÃÈÖ¡ÉÒ

¢Í§ Jameel áÅÐ¤³Ð12 »‚ 2014 ¾ºÇ‹ÒËÅÑ§   

ÃÑº»ÃÐ·Ò¹¹éÓμÒÅ¿ÃØ¡âμÊ 50 ¡ÃÑÁà»š¹ÃÐÂÐàÇÅÒ 

2 ÊÑ»´ÒË� ÃÐ´Ñº total cholesterol, LDL-

cholesterol áÅÐ HDL-cholesterol ÃÇÁ·Ñé§ÃÐ Ñ́º 

CRP à¾ÔèÁ¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ àÁ×è Í à·ÕÂº¡Ñº 

¡ÒÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅ¡ÅÙâ¤Ê ÍÒ¨¡Å‹ÒÇä Œ́Ç‹Ò 

¡ÒÃÃÑº»ÃÐ·Ò¹ÍÒËÒÃËÃ×Íà¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅ    

¿ÃØ¡âμÊÊÙ§Ê‹§¼Åμ‹Í¡ÒÃà¾ÔèÁ¢Öé¹¢Í§ ectopic lipid 

deposition ã¹μÑº ÃÐ Ñ́º¤ÍàÅÊàμÍÃÍÅã¹àÅ×Í´áÅÐ

ÃÐ´ÑºμÑÇªÕéÇÑ´¡ÒÃÍÑ¡àÊº áμ‹¡ÅÑºÅ´¡ÒÃμÍºÊ¹Í§

μ‹ÍÍÔ¹«ÙÅÔ¹ 

 ¹Í¡¨Ò¡¹Õé ¡ÒÃÈÖ¡ÉÒ¼Å¡ÒÃÃÑº»ÃÐ·Ò¹ÊÒÃ

·´á·¹¹éÓμÒÅ¢Í§ Anton áÅÐ¤³Ð13 »‚ 2010 
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à»ÃÕÂºà·ÕÂº¼Å¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹ÊÒÃÊ¡Ñ´¨Ò¡  

ãºËÞŒÒËÇÒ¹ áÍÊ»ÒÃ �á·Á áÅÐ«Ùâ¤ÃÊ ¡‹Í¹

ÍÒËÒÃÁ×éÍ¡ÅÒ§ÇÑ¹áÅÐÁ×éÍàÂç¹μ‹Í¡ÒÃÃÑº»ÃÐ·Ò¹

ÍÒËÒÃã¹Á×éÍ¶Ñ´ä» ¤ÇÒÁàμçÁÍÔèÁ ÃÇÁ·Ñé§ÃÐ´Ñº

¹éÓμÒÅã¹àÅ×Í´áÅÐÍÔ¹«ÙÅÔ¹ÀÒÂËÅÑ§ÃÑº»ÃÐ·Ò¹

ÍÒËÒÃã¹¡ÅØ‹ÁÍÒÊÒÊÁÑ¤Ã¹éÓË¹Ñ¡μÑÇ»¡μÔáÅÐÍŒÇ¹ 

¨Ó¹Ç¹ 19 áÅÐ 12 ¤¹ μÒÁÅÓ´Ñº ¾ºÇ‹Ò¡ÅØ‹Á   

·Õèä Œ́ÃÑºÊÒÃÊ¡Ñ´¨Ò¡ãºËÞŒÒËÇÒ¹¡‹Í¹Á×éÍÍÒËÒÃ    

ÁÕÃÐ Ñ́º¹éÓμÒÅÀÒÂËÅÑ§ÃÑº»ÃÐ·Ò¹ÍÒËÒÃ¹ŒÍÂ¡Ç‹Ò

«Ùâ¤ÃÊ (p < 0.01) ÃÇÁ·Ñé§ÃÐ Ñ́ºÍÔ¹«ÙÅÔ¹ÀÒÂËÅÑ§  

ÃÑº»ÃÐ·Ò¹ÍÒËÒÃÅ´Å§à·ÕÂº¡Ñº¡ÅØ‹Á«Ùâ¤ÃÊáÅÐ

áÍÊ»ÒÃ �á·Á (p < 0.01) áμ‹¡ÒÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅ

áÅÐÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹·Ñé§ 3 ÍÂ‹Ò§äÁ‹¾º¤ÇÒÁ

áμ¡μ‹Ò§à¡ÕèÂÇ¡ÑºÃÐ´Ñº¤ÇÒÁËÔÇáÅÐ¤ÇÒÁàμçÁÍÔèÁ 

¡ÒÃÈÖ¡ÉÒ¢Í§ Steinert áÅÐ¤³Ð14 ÈÖ¡ÉÒ¡ÒÃËÅÑè§

¢Í§ gastrointestinal satiety peptides μ‹Í¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ �¡Ñº¡ÒÃÃÑºÃÙŒ¢Í§¤ÇÒÁÍÂÒ¡ÍÒËÒÃ ã¹¡ÅØ‹Á

μÑÇÍÂ‹Ò§ÊØ¢ÀÒ¾´Õ¨Ó¹Ç¹ 12 ¤¹ ÈÖ¡ÉÒáºº 

placebo-controlled, double-blind, crossover 

trial ¾ºÇ‹Ò ÀÒÂËÅÑ§ÃÑº»ÃÐ·Ò¹áÍÊ»ÒÃ �á·Á    

ÍÐ«Õ«ÑÅà¿Á-à¤áÅÐ«Ù¤ÃÒâÅÊ äÁ‹ÁÕ¼Åμ‹Í¡ÒÃËÅÑè§   

¨ÕáÍÅ¾Õ 1 (GLP-1), ¾ÕÇÒÂÇÒÂ (PYY) áÅÐà¡ÃÅÔ¹ 

(gherlin) ¢³Ð·ÕèÀÒÂËÅÑ§ÃÑº»ÃÐ·Ò¹¡ÅÙâ¤Ê¨Ð

¡ÃÐμØŒ¹¨ÕáÍÅ¾Õ 1 (GLP-1), ¾ÕÇÒÂÇÒÂáÅÐà¡ÃÅÔ¹ 

(gherlin) ÃÇÁ·Ñé§à¾ÔèÁÃÐ´Ñº¤ÇÒÁàμçÁÍÔèÁáÅÐ¤ÇÒÁ

ÍÔèÁ ¹Í¡¨Ò¡¹ÕéÀÒÂËÅÑ§ÃÑº»ÃÐ·Ò¹ÊÒÃ·´á·¹

¤ÇÒÁËÇÒ¹à»ÃÕÂºà·ÕÂº¡Ñº«Ù â¤ÃÊã¹ÍÒËÒÃ    

áÅÐà¤Ã×èÍ§´×èÁà»š¹ÃÐÂÐàÇÅÒ 10 ÊÑ»´ÒË� ¾ºÇ‹Ò

ÍÒÊÒÊÁÑ¤Ã·ÕèÃÑº»ÃÐ·Ò¹«Ùâ¤ÃÊÁÕ¹éÓË¹Ñ¡μÑÇà¾ÔèÁ¢Öé¹ 

áμ‹¡ÅØ‹Á·Õèä Œ́ÃÑºÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹¹éÓË¹Ñ¡μÑÇ

Å´Å§ ÃÇÁ·Ñé§¡ÅØ‹Á«Ùâ¤ÃÊÁÕÃÐ´Ñº¤ÇÒÁÍÔèÁÅ´Å§ 

¤ÇÒÁÍÂÒ¡ÍÒËÒÃà¾ÔèÁ¢Öé¹«Öè§ÊÍ´¤ÅŒÍ§¡ÑºÃÑº»ÃÐ·Ò¹ 

ÍÒËÒÃà¾ÔèÁ¢Öé¹»ÃÐÁÒ³ 700 á¤ÅÍÃÕ15 

 

¡ÒÃÈÖ¡ÉÒ·Ò§ÃÐºÒ´ÇÔ·ÂÒ 

 Janket áÅÐ¤³Ð16 ÈÖ¡ÉÒ¡ÒÃºÃÔâÀ¤ª¹Ô´

áÅÐ»ÃÔÁÒ³¢Í§¹éÓμÒÅμ‹Í¤ÇÒÁÊÑÁ¾Ñ¹¸�¢Í§¤ÇÒÁ

àÊÕèÂ§ã¹¡ÒÃ¾Ñ²¹Òà»š¹âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 à»š¹

¡ÒÃÈÖ¡ÉÒáºº large cohort ã¹¼ÙŒËÞÔ§ÇÑÂËÅÑ§ËÁ´

»ÃÐ¨Óà´×Í¹ÊØ¢ÀÒ¾´Õ ¨Ó¹Ç¹ 39,345 ¤¹ ËÅÑ§

¨Ò¡μÔ´μÒÁ 6 »‚ ¾ºÍØºÑμÔ¡ÒÃ³ �¢Í§âÃ¤àºÒËÇÒ¹

ª¹Ô´·Õè 2 ¨Ó¹Ç¹ 918 ÃÒÂ ¢³Ð·Õèà·ÕÂº¡Ñº 

lowest quintile ¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅ ¡ÅØ‹Á·Õè

ÃÑº»ÃÐ·Ò¹¹éÓμÒÅã¹ÃÐ´Ñº highest quintile ÁÕ¤‹Ò

¤ÇÒÁàÊÕèÂ§ÊÑÁ¾Ñ·¸ � (relative risks) áÅÐª‹Ç§¤ÇÒÁ

àª×èÍÁÑè¹·ÕèÃŒÍÂÅÐ 95 (confidence intervals) 

ÊÓËÃÑº¹éÓμÒÅ«Ùâ¤ÃÊ 0.84 (0.67-1.04) ¹éÓμÒÅ   

¿ÃØ¡âμÊ 0.96 (0.78-1.19) ¹éÓμÒÅ¡ÅÙâ¤Ê 1.04 

(0.85-1.28) áÅÐ¹éÓμÒÅáÅ¡âμÊ 0.99 (0.80-

1.22) â´Â Schulze áÅÐ¤³Ð17 ÈÖ¡ÉÒ¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§¡ÒÃºÃÔâÀ¤à¤Ã×èÍ§ ×́èÁ·ÕèÁÕ¹éÓμÒÅ 

(sugar-sweetened beverages) ¡Ñº¡ÒÃ

à»ÅÕèÂ¹á»Å§¢Í§¹éÓË¹Ñ¡μÑÇáÅÐ¤ÇÒÁàÊÕèÂ§μ‹Í¡ÒÃ

à¡Ô´âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 áºº prospective 

cohort analyses μÑé§áμ‹»‚ 1991 ¨¹¶Ö§ 1999   

ã¹¼ÙŒËÞÔ§¨Ó¹Ç¹ 51,603 ¤¹ ËÅÑ§¨Ò¡μÔ´μÒÁ 8 »‚ 

¾ºÇ‹Ò¼ÙŒËÞÔ§·ÕèÃÑº»ÃÐ·Ò¹à¤Ã×èÍ§ ×́èÁ·ÕèÁÕ¹éÓμÒÅ  

ÍÂ‹Ò§¹ŒÍÂ 1 ¤ÃÑé§μ‹ÍÇÑ¹ ÁÕ¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´âÃ¤

àºÒËÇÒ¹à¾ÔèÁ¢Öé¹ÃŒÍÂÅÐ 83 à·ÕÂº¡Ñº¤¹·ÕèÃÑº

»ÃÐ·Ò¹¹ŒÍÂ¡Ç‹Ò 1 ¤ÃÑé§μ‹Íà´×Í¹ (RR = 1.83, 

95% CIs = 1.42-1.83; p < 0.001) ÃÇÁ·Ñé§¡ÒÃ ×́èÁ

à¤Ã×èÍ§ ×́èÁ·ÕèÁÕ¹éÓμÒÅÊÙ§ã¹»ÃÔÁÒ³ÁÒ¡ÂÑ§ÁÕ¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ �â´ÂμÃ§¡Ñº¡ÒÃà¾ÔèÁ¢Öé¹¢Í§¹éÓË¹Ñ¡μÑÇ Œ́ÇÂ 

¹Í¡¨Ò¡¹Õé ã¹»‚ 2005 Schulze áÅÐ¤³Ð18 

ÈÖ¡ÉÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§ÃÙ»áºº¡ÒÃÃÑº»ÃÐ·Ò¹ 

ÍÒËÒÃμ‹ Í´Ñª¹ÕªÕéÇÑ´¡ÒÃÍÑ¡àÊºáÅÐÍØºÑμÔ ¡ÒÃ³ �    

âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ¾ºÇ‹Ò ¡ÒÃÃÑº»ÃÐ·Ò¹
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ÍÒËÒÃ·ÕèÁÕ¹éÓμÒÅ¢Ñ´ÊÕ à¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅ áÅÐ

à¹×éÍÊÑμÇ�á»ÃÃÙ»ã¹»ÃÔÁÒ³ÊÙ§ áμ‹ ×́èÁäÇ¹� ¡Òá¿ 

áÅÐÍÒËÒÃ»ÃÐàÀ·¼Ñ¡ã¹»ÃÔÁÒ³¹ŒÍÂÁÕ¤ÇÒÁ

ÊÑÁ¾Ñ¹¸�¡Ñº¡ÒÃà¾ÔèÁ¤ÇÒÁàÊÕè Â§ã¹¡ÒÃà¡Ô´âÃ¤     

àºÒËÇÒ¹ª¹Ô´·Õè 2 

 Montonen áÅÐ¤³Ð19 áÊ´§¶Ö§¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ �¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅ»ÃÐàÀ·μ‹Ò§æ 

μ‹ÍÍØºÑμÔ¡ÒÃ³ �¡ÒÃà¡Ô´âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ÈÖ¡ÉÒ

áºº cohort ¨Ó¹Ç¹ 4,304 ¤¹·Ñé§à¾ÈªÒÂáÅÐ

à¾ÈËÞÔ§·ÕèäÁ‹à»š¹âÃ¤àºÒËÇÒ¹ ËÅÑ§¨Ò¡μÔ´μÒÁà»š¹

ÃÐÂÐàÇÅÒ 12 »‚ ¾ºÇ‹ÒÍØºÑμÔ¡ÒÃ³ �âÃ¤àºÒËÇÒ¹

ª¹Ô´·Õè 2 ¨Ó¹Ç¹ 177 ¤¹ ¡ÒÃÃÑº»ÃÐ·Ò¹

¹éÓμÒÅ¿ÃØ¡âμÊáÅÐ¡ÅÙâ¤Ê ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ �¡Ñº  

ÍØºÑμÔ¡ÒÃ³ �âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ 

áμ‹ äÁ‹¾º¤ÇÒÁÊÑÁ¾Ñ¹¸ �¡Ñº¡ÒÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅ

«Ùâ¤ÃÊ ¹éÓμÒÅáÅ¡âμÊáÅÐ¹éÓμÒÅÁÍÅâμÊ ËÅÑ§

¨Ò¡¹Ñé¹ Bazzano áÅÐ¤³Ð20 ÈÖ¡ÉÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ �

¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹¼Ñ¡ ¼ÅäÁŒáÅÐ¹éÓ¼ÅäÁŒ¡Ñº¡ÒÃ

¾Ñ²¹Òà»š¹âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ã¹¡ÅØ‹ÁμÑÇÍÂ‹Ò§

¾ÂÒºÒÅà¾ÈËÞÔ§¨Ó¹Ç¹ 71,346 ¤¹ â´ÂμÔ´μÒÁ

à»š¹ÃÐÂÐàÇÅÒ 18 »‚ ¾º¼ÙŒ·Õèà»š¹àºÒËÇÒ¹ª¹Ô´·Õè 2 

¨Ó¹Ç¹ 4,529 ¤¹ ¢³Ð·Õè Odegaard áÅÐ¤³Ð21 

ÈÖ¡ÉÒ¼Å¤ÇÒÁÊÑÁ¾Ñ¹¸ �¢Í§¡ÒÃ ×́èÁ¹éÓÍÑ´ÅÁáÅÐ   

¹éÓ¼ÅäÁŒμ‹Í¤ÇÒÁàÊÕèÂ§¢Í§ÍØºÑμÔ¡ÒÃ³ �âÃ¤àºÒËÇÒ¹

ª¹Ô´·Õè 2 áºº prospective cohort study ã¹

¡ÅØ‹ÁμÑÇÍÂ‹Ò§ ¨Ó¹Ç¹ 43,580 ¤¹ ÍÒÂØ 45-74 »‚ 

·ÕèäÁ‹ÁÕ»ÃÐÇÑμÔà»š¹âÃ¤àºÒËÇÒ¹áÅÐâÃ¤àÃ×éÍÃÑ§Í×è¹æ 

¾ºÇ‹Ò 2,273 ¤¹ ÁÕ¡ÒÃ¾Ñ²¹Òà»š¹âÃ¤àºÒËÇÒ¹

ª¹Ô´·Õè 2 ÃÐËÇ‹Ò§¡ÒÃμÔ´μÒÁ â´ÂÃŒÍÂÅÐ 42     

¾º¤ÇÒÁàÊÕèÂ§à¾ÔèÁ¢Öé¹àÁ×èÍ´×èÁ¹éÓÍÑ´ÅÁÁÒ¡¡Ç‹Ò 2 

Ê‹Ç¹μ‹ÍÊÑ»´ÒË� áμ‹ÃŒÍÂÅÐ 29 ¾º¤ÇÒÁàÊÕèÂ§

à¾ÔèÁ¢Öé¹àÁ×èÍ´×èÁ¹éÓ¼ÅäÁŒÁÒ¡¡Ç‹Ò 2 Ê‹Ç¹μ‹ÍÊÑ»´ÒË� 

Ñ́§¹Ñé¹ ÍÒ¨¡Å‹ÒÇä Œ́Ç‹Ò¤ÇÒÁ¶Õèã¹¡ÒÃ ×́èÁ¹éÓÍÑ´ÅÁáÅÐ

¹éÓ¼ÅäÁŒÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ �¡Ñº¡ÒÃà¾ÔèÁ¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃ

à¡Ô´âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 

 Ê‹Ç¹¡ÒÃÈÖ¡ÉÒã¹ËÞÔ§μÑé§¤ÃÃÀ�¢Í§ Chen 

áÅÐ¤³Ð22 «Öè§à»š¹¡ÒÃÈÖ¡ÉÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§

¡ÒÃ ×́èÁà¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅÊÙ§à»š¹»ÃÐ¨Ó¡‹Í¹¡ÒÃ 

μÑé§¤ÃÃÀ�μ‹Í¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃâÃ¤àºÒËÇÒ¹¢³Ð   

μÑé§¤ÃÃÀ� ÈÖ¡ÉÒáºº prospective study ã¹     

¼ÙŒËÞÔ§ÍàÁÃÔ¡Ñ¹¨Ó¹Ç¹ 13,475 ¤¹ ¨Ò¡¡ÒÃμÔ´μÒÁ

à»š¹ÃÐÂÐàÇÅÒ 10 »‚ ¾º¤¹·ÕèÁÕÍØºÑμÔ¡ÒÃ³ �à»š¹âÃ¤

àºÒËÇÒ¹¢³ÐμÑé§¤ÃÃÀ� ¨Ó¹Ç¹ 860 ¤¹ ÃÇÁ·Ñé§

¡ÒÃ ×́èÁà¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ �àªÔ§ºÇ¡

¡Ñº¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà»š¹àºÒËÇÒ¹¢³ÐμÑé§¤ÃÃÀ� 

¢³Ð·Õè¡ÒÃ ×́èÁ 5 Ê‹Ç¹μ‹ÍÊÑ»´ÒË� à¾ÔèÁ¤ÇÒÁàÊÕèÂ§ 

ã¹¡ÒÃà»š¹àºÒËÇÒ¹¢³ÐμÑé §¤ÃÃÀ�ÃŒÍÂÅÐ 22 

(relative risk 1.22, 95% Cis 1.01-1.47) à·ÕÂº

¡Ñº¡ÒÃ ×́èÁ 1 Ê‹Ç¹μ‹ÍÊÑ»´ÒË�  

 ¡ÒÃÈÖ¡ÉÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ �¢Í§¡ÒÃ´×èÁà¤Ã×èÍ§´×èÁ 

·ÕèÁÕ¹éÓμÒÅ¡ÑºÊÒÃãËŒ¤ÇÒÁËÇÒ¹ÊÑ§à¤ÃÒÐË � μ‹ Í 

ÍØºÑμÔ ¡ÒÃ³ �âÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ã¹ÃÙ»áºº 

prospective cohort study ¢Í§ de Koning 

áÅÐ¤³Ð23 ¾ºÇ‹Ò ¡ÅØ‹ÁμÑÇÍÂ‹Ò§à¾ÈªÒÂ¨Ó¹Ç¹ 

40,389 ¤¹ ÁÕÍØºÑμÔ¡ÒÃ³ �âÃ¤àºÒËÇÒ¹¨Ó¹Ç¹ 

2,680 ¤¹ ËÅÑ§μÔ´μÒÁ 20 »‚ ¢³Ð·Õè¡ÒÃ ×́èÁ 

à¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅ«Ùâ¤ÃÊ¡ÅØ‹Á·Õè´×èÁã¹ top quartile 

(4.5 ¤ÃÑé§μ‹ÍÊÑ»´ÒË� ¶Ö§ 7.5 ¤ÃÑé§μ‹ÍÊÑ»´ÒË�) à·ÕÂº

¡Ñº bottom quartile ÁÕ¤‹Ò hazard ratio (HR) 

1.25 (95% CIs = 1.11-1.39; p < 0.01) Ê‹Ç¹¡ÒÃ

×́èÁà¤Ã×èÍ§´×èÁ·ÕèÁÕÊÒÃãËŒ¤ÇÒÁËÇÒ¹ÊÑ§à¤ÃÒÐË �ÁÕ   

¤ÇÒÁÊÑÁ¾Ñ¹¸�¡ÑºâÃ¤àºÒËÇÒ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ  

(HR = 1.91; 95% CIs = 1.72-2.11; p < 0.01) 

ÊÍ´¤ÅŒÍ§¡Ñº¡ÒÃÈÖ¡ÉÒ The InterAct consortium24 

»‚ 2013 ¾ºÇ‹Ò¡ÒÃ´×èÁ¹éÓÍÑ´ÅÁ·ÕèÁÕ¹éÓμÒÅáÅÐÊÒÃ

·´á·¹¤ÇÒÁËÇÒ¹ÇÑ¹ÅÐ 336 ¡ÃÑÁ ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ � 
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¡Ñº¡ÒÃà¾ÔèÁ¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´âÃ¤àºÒËÇÒ¹ª¹Ô´  

·Õè 2 â´Â¾º HR = 1.22 (95% CIs = 1.09-1.38) 

áÅÐ 1.52 (95% CIs = 1.26-1.83) μÒÁÅÓ´Ñº 

¹Í¡¨Ò¡¹Õé ¡ÒÃ ×́èÁà¤Ã×èÍ§ ×́èÁ·ÕèÁÕ¹éÓμÒÅÂÑ§Ê‹§¼Å

â´ÂμÃ§¡Ñº¤ÇÒÁÊÑÁ¾Ñ¹¸ � μ‹ Í¡ÒÃ à¾Ôè Á¢Öé ¹¢Í§   

¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÍÔ¹«ÙÅÔ¹áÅÐàÅ»μÔ¹ ÃÇÁ·Ñé§à¾ÔèÁ

¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´ÀÒÇÐ´×éÍμ‹ÍÍÔ¹«ÙÅÔ¹ (insulin 

resistance) ·Ñé§ã¹à¾ÈªÒÂáÅÐà¾ÈËÞÔ§25 

 ¢³Ð·Õè systematic review áÅÐ meta-

analysis ¢Í§ Imamura áÅÐ¤³Ð26 ÈÖ¡ÉÒáºº 

prospective à¡ÕèÂÇ¡Ñº¤ÇÒÁÊÑÁ¾Ñ¹¸ �¢Í§¡ÒÃ´×èÁ

à¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅ à¤Ã×èÍ§´×èÁ·ÕèÁÕÊÒÃ·´á·¹¤ÇÒÁ

ËÇÒ¹áÅÐ¹éÓ¼ÅäÁŒμ‹ÍâÃ¤àºÒËÇÒ¹ª¹Ô´·Õè 2 ¾ºÇ‹Ò 

¡ÒÃ ×́èÁà¤Ã×èÍ§´×èÁ·ÕèÁÕ¹éÓμÒÅ à¤Ã×èÍ§´×èÁ·ÕèÁÕÊÒÃ

·´á·¹¤ÇÒÁËÇÒ¹áÅÐ¹éÓ¼ÅäÁŒ ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸�  

μ‹Í¡ÒÃà¾ÔèÁ¤ÇÒÁàÊÕèÂ§ã¹¡ÒÃà¡Ô´ÍØºÑμÔ¡ÒÃ³ � âÃ¤  

àºÒËÇÒ¹ª¹Ô´·Õè 2 ÃŒÍÂÅÐ 18 (95% CI ÃŒÍÂÅÐ 

9 - 28) ÃŒÍÂÅÐ 25 (95% CI ÃŒÍÂÅÐ 18 - 33) 

áÅÐÃŒÍÂÅÐ 5 (95% CI ÃŒÍÂÅÐ 1 - 11) μ‹Í       

1 Ê‹Ç¹μ‹ÍÊÑ»´ÒË� μÒÁÅÓ´Ñº 

 Ñ́ §¹Ñé¹ ¡ÒÃÃÑº»ÃÐ·Ò¹¹éÓμÒÅËÃ×Í´×èÁ 

à¤Ã×èÍ§ ×́èÁ·ÕèÁÕ¹éÓμÒÅà»š¹»ÃÐ¨Ó ÍÒ¨ÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ �̧ 

ã¹¡ÒÃà¾ÔèÁ¤ÇÒÁàÊÕèÂ§μ‹Í¡ÒÃà¡Ô´ÍØºÑμÔ¡ÒÃ³ �âÃ¤  

àºÒËÇÒ¹ª¹Ô´·Õè 2 ã¹¢³Ð·Õè¡ÒÃ´×èÁà¤Ã×èÍ§´×èÁ·ÕèÁÕ

ÊÒÃ·´á·¹¤ÇÒÁËÇÒ¹ ËÃ×ÍÊÒÃãËŒ¤ÇÒÁËÇÒ¹

ÊÑ§à¤ÃÒÐË � ÃÇÁ·Ñé§¹éÓ¼ÅäÁŒÍÒ¨¨Ðà¾ÔèÁ¤ÇÒÁàÊÕèÂ§

à¡ÕèÂÇ¡ÑºÍØºÑμÔ¡ÒÃ³ �âÃ¤àºÒËÇÒ¹ ÍÂ‹Ò§äÃ¡çμÒÁÂÑ§

μŒÍ§ÁÕ¡ÒÃÈÖ¡ÉÒà¾ÔèÁàμÔÁ¶Ö§¼Å¢Í§¡ÒÃÃÑº»ÃÐ·Ò¹ 

¹éÓμÒÅáÅÐÊÒÃãËŒ¤ÇÒÁËÇÒ¹ª¹Ô´μ‹Ò§æ à¾ÔèÁ¢Öé¹ÍÕ¡
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