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º·¤Ñ´Â‹Í:
ÇÑµ¶Ø»ÃÐÊ§¤ �: à¾×èÍà»ÃÕÂºà·ÕÂºÍØ³ËÀÙÁÔ¢Í§ÊÒÃ
ÅÐÅÒÂ¤ÒÃ �´ÔâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´ (4:1) ·Õè¼‹Ò¹¤ÍÂÅ�
«Öè§·Ó¨Ò¡ÍÅÙÁÔà¹ÕÂÁ Êàµ¹àÅÊ ÊµÕÅ áÅÐ¾ÕÇÕ«Õ
ÇÑÊ´Ø·ÕèãªŒáÅÐÇÔ̧ Õ¡ÒÃ: ¤Çº¤ØÁÍØ³ËÀÙÁÔËŒÍ§»¯ÔºÑµÔ¡ÒÃ 
ãËŒ¤§·ÕèµÅÍ´àÇÅÒ·Õè 25o« ¤Çº¤ØÁÍØ³ËÀÙÁÔ¢Í§ÊÒÃ
ÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´¡‹Í¹à¢ŒÒ¤ÍÂÅ � 3 ª¹Ô´ 
¤×Í ¤ÍÂÅ�·Õè·Ó¨Ò¡ÍÅÙÁÔà¹ÕÂÁ Êàµ¹àÅÊ ÊµÕÅ áÅÐ¾ÕÇÕ«Õ 
·Õè 26o« áÅÐ 32o« ºÑ¹·Ö¡ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ
¤ÒÃ � Ố âÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´·ÕèÍÍ¡¨Ò¡¤ÍÂÅ �áÅÐ·Õè
»ÅÒÂÊÒÂ ºÑ¹·Ö¡ 3 ¤ÃÑé§ ÇÔà¤ÃÒÐË �µÑÇá»Ã·ÕèÍÑµÃÒ¡ÒÃ 
äËÅ¢Í§ÊÒÃÅÐÅÒÂ 200, 250 áÅÐ 300 «Õ«Õµ‹Í¹Ò·Õ 
áÅÐ¤ÇÒÁÂÒÇ¢Í§ÊÒÂ 200, 300, 400 à«¹µÔàÁµÃ 
·Ó·Ø¡¢Ñé¹µÍ¹«éÓãªŒ¤ÍÂÅ �·Ñé§ 3 ª¹Ô´
¼Å¡ÒÃÈÖ¡ÉÒ: ¤ÍÂÅ�·Õè·Ó¨Ò¡ÍÅÙÁÔà¹ÕÂÁÁÕ»ÃÐÊÔ· Ô̧ÀÒ¾ 
ã¹¡ÒÃÅ´ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´ 

ÁÒ¡·ÕèÊØ´ ÃÍ§Å§ÁÒà»š¹¤ÍÂÅ�·Õè·Ó¨Ò¡Êàµ¹àÅÊ ÊµÕÅ 
áÅÐ¾ÕÇÕ«Õ áÅÐ¾ºÇ‹ÒÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¨ÐÅ´ä´Œ¹ŒÍÂ
Å§¶ŒÒà¾ÔèÁÍÑµÃÒ¡ÒÃäËÅ ¡ÒÃãªŒÊÒÂ·ÕèÁÕ¤ÇÒÁÂÒÇÁÒ¡¢Öé¹ 
ÃÇÁ·Ñé§¡ÒÃµÑé§¤‹ÒÍØ³ËÀÙÁÔ¢Í§ÊÒÃÐÅÒÂ¡‹Í¹à¢ŒÒ¤ÍÂÅ �ÊÙ§ 
ÊÃØ»: ¤ÍÂÅ �ª¹Ô´ÍÅÙÁÔà¹ÕÂÁÁÕ»ÃÐÊÔ·¸ÔÀÒ¾·ÕèÊØ´ã¹¡ÒÃÅ´
ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´àÁ×èÍà¾ÔèÁÍÑµÃÒ
¡ÒÃäËÅáÅÐà¾ÔèÁ¤ÇÒÁÂÒÇ¢Í§ÊÒÂ

¤ÓÊÓ¤ÑÞ: ¤ÍÂÅ �, ¾ÕÇÕ«Õ, ÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁ 
àÅ×Í´, Êàµ¹àÅÊ ÊµÕÅ, ÍÅÙÁÔà¹ÕÂÁ 

ÃÑºµŒ¹©ºÑºÇÑ¹·Õè 14 Ņ̃¹ÇÒ¤Á 2552 ÃÑºÅ§µÕ¾ÔÁ¾�ÇÑ¹·Õè 
6 ÁÕ¹Ò¤Á 2553

Abstract:
Objective: To compare the temperatures of blood 
cardioplegic solution (4:1) fl owing through coils 
made from aluminum, stainless steel and poly-
vinylchloride (PVC) 
Materials and methods: The room temperature 
was controlled at 25oC for all trials, and the 
temperature of the blood cardioplegic solution 
before being introduced into 3 types of coils 
made from aluminum, stainless steel and PVC 
was controlled at two levels, 26oC and 32oC. 
The temperature of the blood cardioplegia was 
recorded three times: at the location where the 
solution passed out of the coil and at the end 
of the tubing. Several variables were tested with 
fl ow rate of solution 200, 250, and 300 cc./
min and lengths of the tubing 200, 300 and 400 
cm. All procedures were repeated with all three 
coil materials.
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Results: The aluminum coil was most effective 
at decreasing the temperature of blood cardio-
plegic solution, followed by stainless steel and 
PVC. The results also demonstrated that the 
temperature of the solution decreased less with 
higher fl ow rate and the longer tubing, and at 
higher beginning temperatures. 
Conclusion: The aluminum coil is most effec-
tive at lowering the temperature of the solution, 
even when increasing the fl ow rate and using 
longer tubing.

Key words: aluminum, blood cardioplegic solu-
tion, coil, PVC, stainless steel 

º·¹Ó
 ÃÐËÇ‹Ò§¼‹ÒµÑ´à» �´ËÑÇã¨µŒÍ§·ÓãËŒËÑÇã¨ËÂØ´·Ó§Ò¹
à¾×èÍãËŒËÑÇã¨¹Ôè§ÊÒÁÒÃ¶¼‹ÒµÑ´á¡Œä¢¤ÇÒÁ¼Ô´»¡µÔä´Œ§‹ÒÂ 
¡ÒÃ·ÕèËÑÇã¨ËÂǾ Ê‹§àÅ×Í´ä»àÅÕéÂ§à«ÅÅ�µ‹Ò§æ ¨Ð·ÓãËŒà«ÅÅ�
àËÅ‹Ò¹Õé¢Ò´àÅ×Í´áÅÐÊÙÞàÊÕÂË¹ŒÒ·Õè ¨Ö§µŒÍ§Å´¤ÇÒÁµŒÍ§
¡ÒÃãªŒàÅ×Í´áÅÐÍÍ¡«Ôà¨¹¢Í§à«ÅÅ � Œ́ÇÂ¡ÒÃÅ´ÍØ³ËÀÙÁÔ
·ÑèÇÃ‹Ò§¡ÒÂâ´ÂÅ´ÍØ³ËÀÙÁÔ¢Í§àÅ×Í´·Õèä»àÅÕéÂ§Ã‹Ò§¡ÒÂ 
«Öè§Ê‹§ÍÍ¡¨Ò¡à¤Ã×èÍ§ËÑÇã¨áÅÐ»Í´à·ÕÂÁ Ê‹Ç¹à«ÅÅ�¢Í§
¡ÅŒÒÁà¹×éÍËÑÇã¨¨Ðä Œ́ÃÑºÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ·ÕèÁÕÍØ³ËÀÙÁÔ
µèÓ ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂÁÕÊ‹Ç¹¼ÊÁ¢Í§áÁ¡à¹à«ÕÂÁ
¤ÅÍäÃ �́ â»µÑÊà«ÕÂÁ¤ÅÍäÃ �́ áÅÐâ»Ãà¤¹äÎâ´Ã¤ÅÍäÃ´ �
à»š¹Ê‹Ç¹¼ÊÁËÅÑ¡ ÍÒ¨ÁÕ¡ÒÃàµÔÁÍÑÅºÙÁÔ¹áÅÐàÅ×Í´ à¾×èÍ 
ãËŒ»¡»‡Í§ËÑÇã¨ä´Œ ṌÁÒ¡¢Öé¹ ÊÒÃÅÐÅÒÂ¤ÒÃ �´ÔâÍ¾ÅÕà¨ÕÂ
¶Ù¡»˜ �Á¼‹Ò¹à¢ŒÒ¤ÍÂÅ �«Öè§¨Ø‹ÁÍÂÙ‹ã¹¹éÓàÂç¹¨Ñ´à¾×èÍ·ÓãËŒ
ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂÅ´Å§ä´ŒàÃçÇ áÅÐ¤Çº¤ØÁÍØ³ËÀÙÁÔ
ãËŒ¤§·Õè¨¹¡ÃÐ·Ñè§ãËŒ¤Ãº¨Ó¹Ç¹ Ê‹Ç¹¼ÊÁã¹ÊÒÃÅÐÅÒÂ
áÅÐÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ·ÕèàÂç¹¨Ð·ÓãËŒà«ÅÅ�¢Í§
¡ÅŒÒÁà¹×éÍËÑÇã¨ËÂǾ ·Ó§Ò¹áÅÐ»¡»‡Í§¡ÅŒÒÁà¹×éÍËÑÇã¨
 ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ¼ÊÁàÅ×Í´ ÊÒÁÒÃ¶»¡»‡Í§
à«ÅÅ�¢Í§¡ÅŒÒÁà¹×éÍËÑÇã¨ä Œ́́ Õ¡Ç‹ÒÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ
Ñ́§¡ÒÃÈÖ¡ÉÒ¢Í§ Ferreira áÅÐ¤³Ð1 ä Œ́à¨ÒÐàÅ×Í´¨Ò¡ 

â¤âÃ¹ÒÃÕä«¹ÑÊáÅÐµÑ´ªÔé¹à¹×éÍ¢Í§¡ÅŒÒÁà¹×éÍËÑÇã¨ËŒÍ§Å‹Ò§
«ŒÒÂ¡‹Í¹Ë¹ÕºáÅÐËÅÑ§¨Ò¡¤ÅÒÂ¡ÒÃË¹ÕºËÅÍ´àÅ×Í´-
àÍÍÍÃ �µÒáÅŒÇ 10 ¹Ò·Õ ¾ºÇ‹Ò¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÅÐÅÒÂ¤ÒÃ �-
ỐâÍ¾ÅÕà ṎÂ¼ÊÁàÅ×Í´äÁ‹ÁÕ¡ÒÃ·ÓÅÒÂ¢Í§äÁâµÃ¤Í¹à´ÃÕÂ  

 ¡ÒÃ¼ÊÁÊÒÃÅÐÅÒÂÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¡Ñº

àÅ×Í´¹Ñé¹ àÅ×Í´ã¹ÍØ»¡Ã³ �à¡çº¡Ñ¡àÅ×Í´¨Ð¶Ù¡Å´ÍØ³ËÀÙÁÔ

Œ́ÇÂ¡ÒÃÊÑÁ¼ÑÊ¡Ñº¹éÓàÂç¹·ÕèËÅ‹ÍÍÂÙ‹ÀÒÂ¹Í¡ãËŒä´Œª‹Ç§ 

26-31o« ËÃ×Í 32-35o« áÅŒÇàÅ×Í´¨Ð¶Ù¡»˜�Áä»¼ÊÁ¡Ñº

ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ Œ́ÇÂÊÑ́ Ê‹Ç¹»ÃÔÁÒµÃ 4:12   ËÅÑ§

¨Ò¡¹Ñé¹Ê‹Ç¹¼ÊÁ¹Õé¨Ð¼‹Ò¹à¢ŒÒ¤ÍÂÅ �à¾×èÍÅ´ÍØ³ËÀÙÁÔãËŒµèÓ

Å§ÍÕ¡¤ÃÑé§ãËŒä Œ́ÍØ³ËÀÙÁÔ·Õè»¡»‡Í§à«ÅÅ �ä Œ́ÁÒ¡

 ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ·Õè¨Ð»¡»‡Í§ 

à«ÅÅ �¢Í§¡ÅŒÒÁà¹×éÍËÑÇã¨ à«ÅÅ �ÊÁÍ§áÅÐà«ÅÅ �µ‹Ò§æ ª‹Ç§

·Õè́ Õ·ÕèÊǾ ¤ÇÃ¨Ðà»š¹à·‹ÒäÃ¹Ñé¹ ÂÑ§ÁÕ¡ÒÃÈÖ¡ÉÒÍÂ‹Ò§µ‹Íà¹×èÍ§ 

àª‹¹ ¡ÒÃÈÖ¡ÉÒ¢Í§ Martin áÅÐ¤³Ð3 ¾ºÇ‹ÒÍØ³ËÀÙÁÔ 

¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ·ÕèÊÙ§ÁÒ¡¡Ç‹Ò 35o« ¨Ðà¾ÔèÁ 

ÍÑ¹µÃÒÂµ‹Íà«ÅÅ �ÊÁÍ§ã¹ÃÐËÇ‹Ò§ËÑÇã¨ËÂØ´·Ó§Ò¹

¡ÒÃÈÖ¡ÉÒ¢Í§ Hayashida áÅÐ¤³Ð4 ãªŒÊÒÃÅÐÅÒÂ

¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ·ÕèÍØ³ËÀÙÁÔ 9o« 29o« áÅÐ 37o« áÅŒÇÇÑ´

ÍØ³ËÀÙÁÔà©ÅÕèÂºÃÔàÇ³¡ÅŒÒÁà¹×éÍËÑÇã¨ä´Œ  18.7o+0.6o«

29.2o+0.2o« áÅÐ 34.7o+0.2o« µÒÁÅÓ Ñ́º áÅÐ¾ºÇ‹Ò

¼ÙŒ»†ÇÂ·Õèä´ŒÃÑºÊÒÃÅÐÅÒÂ·ÕèÁÕÍØ³ËÀÙÁÔ 29o« à¡Ố ÍØºÑµÔ¡ÒÃ³�

¡ÒÃÊÙÞàÊÕÂàÅ×Í´áÅÐ¡ÒÃàµŒ¹¼Ô´»¡µÔ¢Í§ËÑÇã¨ËŒÍ§Å‹Ò§

¹ŒÍÂ¡Ç‹Ò¡ÅØ‹ÁÍ×è¹ áµ‹¡ÒÃÈÖ¡ÉÒ¢Í§ Pacini áÅÐ¤³Ð5 

¾ºÇ‹ÒÊÒÃÅÐÅÒÂ¤ÒÃ �́ ÔâÍ¾ÅÕà¨ÕÂ·ÕèÍØ³ËÀÙÁÔ 26o« ÊÒÁÒÃ¶

»¡»‡Í§ÊÁÍ§ÃÐËÇ‹Ò§¼‹ÒµÑ´ËÅÍ´àÅ×Í´àÍÍÍÃ�µÒ Ê‹Ç¹

¡ÒÃÈÖ¡ÉÒ¢Í§ Shibano áÅÐ¤³Ð6 ¾ºÇ‹ÒÍØ³ËÀÙÁÔ 29-

35o« ÊÒÁÒÃ¶ÂÑºÂÑé§ÀÒÇÐ¢Ò´àÅ×Í´¢Í§à«ÅÅ �ÊÁÍ§¢Í§

Ë¹Ù ÍØ³ËÀÙÁÔ¢Í§¡ÅŒÒÁà¹×éÍËÑÇã¨¤ÇÃ¨Ðà»š¹à·‹ÒäÃ¹Ñé¹¨Ö§

ÂÑ§äÁ‹ÊÒÁÒÃ¶ÊÃØ»ä´Œ ÃÇÁ·Ñé§¡ÒÃÇÑ´ÍØ³ËÀÙÁÔºÃÔàÇ³

¡ÅŒÒÁà¹×éÍËÑÇã¨·Óä´ŒÂÒ¡ ´Ñ§¹Ñé¹¼ÙŒ»¯ÔºÑµÔ§Ò¹¨Ö§ãªŒ¡ÒÃ

¤Çº¤ØÁÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂËÅÑ§¨Ò¡

¼‹Ò¹ÍÍ¡¨Ò¡¤ÍÂÅ �ËÃ×Í¡‹Í¹à¢ŒÒÊÙ‹¡ÅŒÒÁà¹×éÍËÑÇã¨ 

 ¡ÒÃãËŒÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´ÁÑ¡¨ÐãËŒ

ã¹ÍÑµÃÒàÃçÇ»ÃÐÁÒ³ 200 «Õ«Õµ‹Í¹Ò·Õ ËÒ¡¨Óà»š¹µŒÍ§

à¾ÔèÁ»ÃÔÁÒµÃÊÒÃÅÐÅÒÂÁÒ¡¡Ç‹Ò»¡µÔ ¨ÐµŒÍ§à¾ÔèÁÍÑµÃÒ
àÃçÇ´ŒÇÂàª‹¹¡Ñ¹à¾×èÍãËŒ¡ÅŒÒÁà¹×éÍËÑÇã¨ä´ŒÃÑºÊÒÃÅÐÅÒÂä´Œ
¤Ãº¨Ó¹Ç¹áÅÐËÂØ´·Ó§Ò¹ã¹àÇÅÒ·ÕèàËÁÒÐÊÁ 

 ÍØ»¡Ã³ �·Õèà»š¹¢´ËÃ×Í¤ÍÂÅ �à»š¹ÍØ»¡Ã³ �·Õèª‹ÇÂÅ´
ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ ã¹ËŒÍ§¼‹ÒµÑ´ÁÑ¡ãªŒ¤ÍÂÅ �·Õè·Ó
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¨Ò¡ÍÅÙÁÔà¹ÕÂÁ Êàµ¹àÅÊ ÊµÕÅáÅÐâ¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ � 
ÇÑÊ Ǿ·Ñé§ 3 ª¹Ô´ÁÕ¤‹Ò¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹µ‹Ò§¡Ñ¹ ·ÕèÍØ³ËÀÙÁÔ 
25o« ¤‹Ò¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹¢Í§ÍÅÙÁÔà¹ÕÂÁà·‹Ò¡Ñº 250 
ÇÑµµ�µ‹ÍàÁµÃà¤ÅÇÔ¹ ¤‹Ò¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹¢Í§ Êàµ¹àÅÊ 
ÊµÕÅ à·‹Ò¡Ñº 16 ÇÑµµ�µ‹ÍàÁµÃà¤ÅÇÔ¹ áÅÐâ¾ÅÕäÇ¹ÔÅ
¤ÅÍäÃ´ �à·‹Ò¡Ñº 0.19 ÇÑµµ�µ‹ÍàÁµÃà¤ÅÇÔ¹ ÇÑÊ Ǿ·ÕèÁÕ¤‹Ò
¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹·ÕèÊÙ§¨Ð¶‹ÒÂâÍ¹ÍØ³ËÀÙÁÔä Œ́́ Õ ¹Í¡¨Ò¡¹Õé
ÇÑÊ Ǿª¹Ô´â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ �¡‹ÍãËŒà¡Ô´¼Å¡ÃÐ·ºµ‹Í
ÊÔè§áÇ´ÅŒÍÁ Ê‹Ç¹ÍÅÙÁÔà¹ÕÂÁáÅÐÊàµ¹àÅÊ ÊµÕÅ ÊÒÁÒÃ¶
¹Ó¡ÅÑºÁÒãªŒãËÁ‹ã¹ÍØµÊÒË¡ÃÃÁÍ×è¹æ ¡ÒÃÈÖ¡ÉÒ¹Õé¨Ö§
µŒÍ§¡ÒÃà»ÃÕÂºà·ÕÂºÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕ-
à¨ÕÂ¼ÊÁàÅ×Í´ «Öè§¼‹Ò¹ÍÍ¡¨Ò¡¤ÍÂÅ �·Õè·Ó¨Ò¡ÍÅÙÁÔà¹ÕÂÁ 
Êàµ¹àÅÊ ÊµÕÅ áÅÐâ¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ � à¾×èÍà»š¹¢ŒÍÁÙÅ
»ÃÐ¡Íºã¹¡ÒÃàÅ×Í¡ãªŒ¤ÍÂÅ �

ÇÑÊ´ØáÅÐÇÔ¸Õ¡ÒÃ
 ¡ÒÃÈÖ¡ÉÒ¹Õéä´ŒÃÑº¡ÒÃÃÑºÃÍ§¨Ò¡¤³Ð¡ÃÃÁ¡ÒÃ
¨ÃÔÂ¸ÃÃÁ¡ÒÃÇÔ̈ ÑÂã¹Á¹ØÉÂ� ÁËÒÇÔ·ÂÒÅÑÂ¹àÃÈÇÃ (äÁ‹à¡ÕèÂÇ¢ŒÍ§
¡ÑºÁ¹ØÉÂ�) ´Óà¹Ô¹¡ÒÃ·´ÅÍ§áÅÐà¡çº¢ŒÍÁÙÅã¹ËŒÍ§ 
»¯ÔºÑµÔ¡ÒÃ â´ÂãªŒÍØ»¡Ã³ �áÅÐÊ‹Ç¹¼ÊÁ¢Í§ÊÒÃÅÐÅÒÂ 
àª‹¹à ṌÂÇ¡ÑºÊ¶Ò¹¡ÒÃ³�¨ÃÔ§ÃÐËÇ‹Ò§¼‹ÒµÑ´à» �´ËÑÇã¨ ªØ´
ÍØ»¡Ã³�·ÕèãªŒä Œ́ÃÑº¤ÇÒÁÍ¹Øà¤ÃÒÐË�̈ Ò¡ºÃÔÉÑ·àÍḉ ÇÒÃ�́ Ê�-
äÅ¿Šä«àÍç¹«� »ÃÐà·Èä·Â ËŒÍ§¼‹ÒµÑ´âÃ§¾ÂÒºÒÅµÓÃÇ¨

áÅÐâÃ§¾ÂÒºÒÅÃÒÁÒ¸Ôº´Õ 
  ¤×ÍÊÒÃÅÐÅÒÂÍÐà«·µÒ 1,000 «Õ«Õ 
à«¹µ�â·ÁÑÊ 20 «Õ«Õ (»ÃÐ¡Íº´ŒÇÂáÁ¡à¹à«ÕÂÁ¤ÅÍäÃ´ � 
3.25 ¡ÃÑÁ â»µÑÊà«ÕÂÁ¤ÅÍäÃ´ � 1.19 ¡ÃÑÁ áÅÐâ»Ãà¤¹- 
äÎâ´Ã¤ÅÍäÃ´ � 272.8 ÁÔÅÅÔ¡ÃÑÁ) àÎ»ÒÃÔ¹áÅÐàÁç´àÅ×Í´ 
á´§à¢ŒÁ¢Œ¹·ÕèËÁ´ÍÒÂØ¡ÒÃãªŒ§Ò¹áÅŒÇ áµ‹ÂÑ§äÁ‹¾º¡ÒÃ 
áµ¡¢Í§àÁç´àÅ×Í´á´§    

  ¤×Í à¤Ã×èÍ§ËÑÇã¨áÅÐ»Í´à·ÕÂÁ ÍØ»¡Ã³� 

à¡çº¡Ñ¡àÅ×Í´ (venous reservoir) (ÃÙ»·Õè 1) ªǾ ãËŒÊÒÃ
ÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ ÃØ‹¹·ÕºÕá¤º 01 ÊÒÂÊÓËÃÑºãËŒÊÒÃ
ÅÐÅÒÂ¤ÒÃ �´ÔâÍ¾ÅÕà¨ÕÂ ÃØ‹¹·ÕàÍ¤Ñ· 06 ¤ÇÒÁÂÒÇ 200, 
300 áÅÐ 400 à«¹µÔàÁµÃ ¤ÍÂÅ �·Õè·Ó¨Ò¡ÍÅÙÁÔà¹ÕÂÁ 
Êàµ¹àÅÊ ÊµÕÅáÅÐâ¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ � ª¹Ô´ÅÐ 3 ÍÑ¹

(ÃÙ»·Õè 1) à¤Ã×èÍ§µỐ µÒÁÍØ³ËÀÙÁÔâ¤ÅÔ¹ ÃØ‹¹ ºÕ¾Õ 88 à¹ç¡«� 
à·ÍÃ �âÁÁÔàµÍÃ �áººÅÓ»ÃÍ· (à·ÕÂºÍØ³ËÀÙÁÔä´ŒµÃ§¡Ñº
à¤Ã×èÍ§µÔ´µÒÁÍØ³ËÀÙÁÔâ¤ÅÔ¹) áÅÐ¡ÃÐµÔ¡¹éÓá¢ç§
  
 1. ¤Çº¤ØÁÍØ³ËÀÙÁÔËŒÍ§»¯ÔºÑµÔ¡ÒÃãËŒ¤§·ÕèµÅÍ´
àÇÅÒ·Õè 25o«  
 2. »ÃÑºÍØ³ËÀÙÁÔ¢Í§àÅ×Í´ã¹ÍØ»¡Ã³�à¡çº¡Ñ¡àÅ×Í´ãËŒ
¤§·Õèã¹ 2 ª‹Ç§ ·Õè 26o« áÅÐ 32o« ÇÑ´ÍØ³ËÀÙÁÔ´ŒÇÂ
ÍØ»¡Ã³�µÃÇ¨ÇÑ´ÍØ³ËÀÙÁÔ¢Í§à¤Ã×èÍ§Á×ÍµÔ´µÒÁÍØ³ËÀÙÁÔ 
 3. »̃�ÁàÅ×Í´ä»¼ÊÁ¡ÑºÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ 
Œ́ÇÂÊÑ´Ê‹Ç¹ 4:1 ¤Çº¤ØÁÎÕÁÒâµ¤ÃÔ·ãËŒä Œ́ÃŒÍÂÅÐ 25

 4. »Å‹ÍÂÊÒÃÅÐÅÒÂà¢ŒÒ¤ÍÂÅ �«Öè§¨Ø‹ÁÍÂÙ‹ã¹¡ÃÐµÔ¡
¹éÓá¢ç§ (¤Çº¤ØÁÍØ³ËÀÙÁÔãËŒä Œ́ 0o«) 
 5. ºÑ¹·Ö¡ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ 3 ¨Ø´ ¤×Í ¡‹Í¹
à¢ŒÒ¤ÍÂÅ � ÍÍ¡¨Ò¡¤ÍÂÅ � áÅÐ»ÅÒÂÊØ´¢Í§ÊÒÂ (¨Ø´ÅÐ 
3 ¤ÃÑé§ à¾×èÍËÒ¤‹Òà©ÅÕèÂ)
 6. »ÃÑºÍÑµÃÒ¡ÒÃäËÅ¢Í§ÊÒÃÅÐÅÒÂ 3 ¤‹Ò ¤×Í 200, 
250 áÅÐ 300 «Õ«Õµ‹Í¹Ò·Õ áÅÐ»ÃÑº¤ÇÒÁÂÒÇ¢Í§ÊÒÂ 
3 ¤‹Ò ¤×Í 200, 300, 400 à«¹µÔàÁµÃ 
 7. ÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ´ŒÇÂÊ¶ÔµÔ Kruskal-Wallis test 
à¹×èÍ§¨Ò¡¢ŒÍÁÙÅ¡ÃÐ¨ÒÂáººäÁ‹ãª‹â¤Œ§»¡µÔ
 ·Ó¡ÒÃ·´ÅÍ§«éÓ´ŒÇÂ¤ÍÂÅ �ª¹Ô´Í×è¹ àÁ×èÍÊÔé¹ÊØ´¡ÒÃ
·´ÅÍ§áÅŒÇ¨Ð·ÓÅÒÂàª×éÍÊÒÃÅÐÅÒÂ´ŒÇÂ¡ÒÃÍºäÍ¹éÓ

ÀÒÂãµŒ¤ÇÒÁ´Ñ¹

¼Å¡ÒÃÈÖ¡ÉÒ
 àÁ×èÍ·ÓãËŒÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¡‹Í¹à¢ŒÒ¤ÍÂÅ �à·‹Ò¡Ñ¹
áÅŒÇãËŒÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´äËÅ¼‹Ò¹

¤ÍÂÅ�́ ŒÇÂÍÑµÃÒ¡ÒÃäËÅà·‹Ò¡Ñ¹ ¾ºÇ‹Ò¤ÍÂÅ�ª¹Ố ÍÅÙÁÔà¹ÕÂÁ
Å´ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ·ÕèÍØ³ËÀÙÁÔ¡‹Í¹à¢ŒÒ¤ÍÂÅ�·Õè 26o« 
ä Œ́ÃŒÍÂÅÐ 87.47 áÅÐ·Õè 32o« ä Œ́ÃŒÍÂÅÐ 87.93 «Öè§Å´ 

ä´ŒÁÒ¡¡Ç‹Ò¤ÍÂÅ �ª¹Ố Êáµ¹àÅÊ ÊµÕÅáÅÐâ¾ÅÕäÇ¹ÔÅ¤ÅÍ- 
äÃ´ �ÍÂ‹Ò§ÁÕ¹ÑÂÊÓ¤ÑÞ (µÒÃÒ§·Õè 1)
 àÁ×èÍãËŒÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´äËÅ¼‹Ò¹ 
¤ÍÂÅ � Œ́ÇÂÍÑµÃÒ¡ÒÃäËÅ·ÕèàÃçÇ¢Öé¹ ¾ºÇ‹ÒÊÒÃÅÐÅÒÂ·ÕèÍÍ¡ 
¨Ò¡¤ÍÂÅ �ª¹Ô´ÍÅÙÁÕà¹ÕÂÁÁÕÍØ³ËÀÙÁÔµèÓ¡Ç‹Ò·ÕèÍÍ¡¨Ò¡ 
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ÊØÇÃÃ³Ò ¶ÒÇÃÃØ‹§âÃ¨¹ �ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ�´ÔâÍ¾ÅÕà¨ÕÂáÅÐ¤ÍÂÅ�

µÒÃÒ§·Õè  1 áÊ´§¤‹ÒÃŒÍÂÅÐ¢Í§¡ÒÃà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´·ÕèÍÍ¡¨Ò¡¤ÍÂÅ�            
  3 ª¹Ô´ ·ÕèÍÑµÃÒ¡ÒÃäËÅ 200 «Õ«Õµ‹Í¹Ò·Õ áÅÐ¤ÇÒÁÂÒÇÊÒÂ 200 à«¹µÔàÁµÃ 

 ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ  (26o«) ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ (32o«) 

ª¹Ô´¢Í§¤ÍÂÅ �     ¡‹Í¹à¢ŒÒ¤ÍÂÅ�   ÍÍ¡¨Ò¡¤ÍÂÅ �  ¡ÒÃà»ÅÕèÂ¹á»Å§ ¡‹Í¹à¢ŒÒ¤ÍÂÅ�   Í¡¨Ò¡¤ÍÂÅ �  ¡ÒÃà»ÅÕèÂ¹á»Å§             
                 (median+IQR)  (median+IQR)    (ÃŒÍÂÅÐ)     (median+IQR) (median+IQR)    (ÃŒÍÂÅÐ)  

ÍÅÙÁÔà¹ÕÂÁ          26.08+0.16     3.27+0.38        87.47   31.21+0.18 3.77+0.40  87.93
Êàµ¹àÅÊ ÊµÕÅ      25.99+0.05 7.20+0.30        72.30   31.05+0.10   7.43+0.32 76.06

â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ �    26.03+0.12  12.63+0.40      51.47   31.94+0.09 16.70+1.00 47.71

       

ÃÙ»·Õè 1 áÊ´§ª¹Ô´¢Í§¤ÍÂÅ �áÅÐÍØ»¡Ã³�·ÕèãªŒã¹§Ò¹ÇÔ¨ÑÂ
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¤ÍÂÅ �ª¹Ô´Í×è¹ã¹·Ø¡æ ÍÑµÃÒ¡ÒÃäËÅ (ÃÙ»·Õè 2)
 àÁ×èÍãËŒÊÒÃÅÐÅÒÂ¤ÒÃ �́ ÔâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´¼‹Ò¹¤ÍÂÅ�
áÅÐÊÒÂ·ÕèÁÕ¤ÇÒÁÂÒÇÁÒ¡¢Öé¹ ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ·Õè
»ÅÒÂÊÒÂÁÕá¹Çâ¹ŒÁÊÙ§¢Öé¹ÁÒ¡¡Ç‹Ò¡ÒÃãªŒÊÒÂ·ÕèÊÑé¹ (ÃÙ»·Õè 3)

ÇÔ¨ÒÃ³ �
 ¡ÒÃÈÖ¡ÉÒ¹Õé¾ºÇ‹Ò¤ÍÂÅ �ª¹Ô´·Õè·Ó¨Ò¡ÍÅÙÁÔà¹ÕÂÁª‹ÇÂ
Å´ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´ä Œ́
Ṍ·ÕèÊØ´ ÃÍ§Å§ÁÒ¤×Í¤ÍÂÅ �ª¹Ô´·Õè·Ó¨Ò¡Êàµ¹àÅÊ ÊµÕÅ 

*P-value <0.05 à»ÃÕÂºà·ÕÂºã¹¤ÍÂÅ �µ‹Ò§ª¹Ô´¡Ñ¹·ÕèÍÑµÃÒàÃçÇ 200 «Õ«Õµ‹Í¹Ò·Õ
 P-value <0.05 à»ÃÕÂºà·ÕÂºã¹¤ÍÂÅ �µ‹Ò§ª¹Ô´¡Ñ¹·ÕèÍÑµÃÒàÃçÇ 250 «Õ«Õµ‹Í¹Ò·Õ
 P-value <0.05 à»ÃÕÂºà·ÕÂºã¹¤ÍÂÅ �µ‹Ò§ª¹Ô´¡Ñ¹·ÕèÍÑµÃÒàÃçÇ 300 «Õ«Õµ‹Í¹Ò·Õ

ÃÙ»·Õè 2 áÊ´§¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ¼ÊÁàÅ×Í´·ÕèÍÍ¡¨Ò¡¤ÍÂÅ� 3 ª¹Ố  ·ÕèÍÑµÃÒ
 ¡ÒÃäËÅ¢Í§ÊÒÃÅÐÅÒÂ 3 ¤‹Ò ÊÒÂÂÒÇ¤§·Õè 200 à«¹µÔàÁµÃ ÇÔà¤ÃÒÐË �´ŒÇÂÊ¶ÔµÔ Kruskal-Wallis â´Â 
 ÃÙ» ¡ ÍØ³ËÀÙÁÔ¡‹Í¹à¢ŒÒ¤ÍÂÅ �à·‹Ò¡Ñº 26o« áÅÐÃÙ» ¢ ÍØ³ËÀÙÁÔ¡‹Í¹à¢ŒÒ¤ÍÂÅ �à·‹Ò¡Ñº 32o«
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ÊØÇÃÃ³Ò ¶ÒÇÃÃØ‹§âÃ¨¹ �ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ�´ÔâÍ¾ÅÕà¨ÕÂáÅÐ¤ÍÂÅ�

ÃÙ»·Õè 3 áÊ´§¤‹Òà©ÅÕèÂÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´·Õè»ÅÒÂÊÒÂàÁ×èÍãªŒ¤ÍÂÅ � 3 ª¹Ô´ãªŒ¤ÇÒÁÂÒÇ¢Í§
 ÊÒÂ 3 ¤‹Ò ÍÑµÃÒ¡ÒÃäËÅ¢Í§ÊÒÃÅÐÅÒÂ¤§·Õè 200 «Õ«Õµ‹Í¹Ò·Õ â´Â ÃÙ» ¡ ÍØ³ËÀÙÁÔ¡‹Í¹à¢ŒÒ¤ÍÂÅ �à·‹Ò¡Ñº 
 26o« áÅÐÃÙ» ¢ ÍØ³ËÀÙÁÔ¡‹Í¹à¢ŒÒ¤ÍÂÅ �à·‹Ò¡Ñº 32o«
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áÅÐâ¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ � à¹×èÍ§¨Ò¡ÍÑµÃÒ¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹
á»Ã¼Ñ¹µÒÁ¤‹Ò¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹7 áÅÐÍÅÙÁÕà¹ÕÂÁÁÕ¤‹Ò
¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹ÊÙ§·ÕèÊØ´ Ö̈§Å´ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ
ä´ŒÁÒ¡·ÕèÊØ´ â´Â¤ÍÂÅ �·Õè¨Ø‹Áã¹¹éÓá¢ç§¶‹ÒÂà·ÍØ³ËÀÙÁÔÊÙ‹
ÊÒÃÅÐÅÒÂ ã¹¢³Ðà´ÕÂÇ¡Ñ¹ÊÒÃÅÐÅÒÂà»š¹µÑÇ¡ÅÒ§¾Ò
¤ÇÒÁÃŒÍ¹¨Ò¡ Ø̈´·ÕèÍØ³ËÀÙÁÔÊÙ§¡Ç‹ÒÁÒ¶‹ÒÂâÍ¹¤ÇÒÁÃŒÍ¹
·Õè¤ÍÂÅ �«Öè§ÍØ³ËÀÙÁÔµèÓ¡Ç‹Ò áÁŒÇ‹ÒÍÑµÃÒàÃçÇ¢Í§¡ÒÃäËÅ
ÁÕ¼Åµ‹Í¡ÒÃ¾Ò¤ÇÒÁÃŒÍ¹7 áµ‹ÊÒÃÅÐÅÒÂ¶Ù¡¤Çº¤ØÁÍÑµÃÒ
àÃçÇ Œ́ÇÂ»̃�Á ÍÑµÃÒàÃçÇã¹¡ÒÃÊÑÁ¼ÑÊ¡Ñº¤ÍÂÅ�̈ Ö§¤§·Õè Ñ́§¹Ñé¹
ÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂËÅÑ§¶‹ÒÂâÍ¹¤ÇÒÁÃŒÍ¹áÅŒÇ¨Ö§¢Öé¹¡Ñº
ª¹Ố ¢Í§ÇÑÊ Ǿ ÊÍ´¤ÅŒÍ§¡Ñº¼Å¡ÒÃÈÖ¡ÉÒ¹Õé«Öè§¾ºÇ‹Ò¤ÍÂÅ�
ª¹Ố ÍÅÙÁÕà¹ÕÂÁÅ´ÍØ³ËÀÙÁÔä Œ́ÁÒ¡·ÕèÊǾ ã¹·Ø¡ÍÑµÃÒ¡ÒÃäËÅ
¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ¼ÊÁàÅ×Í´ ¹Í¡¨Ò¡¹Õé¤ÍÂÅ�
·Ø¡ª¹Ô´ÁÕá¹Çâ¹ŒÁÇ‹Ò¨Ðª‹ÇÂÅ´ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ
ä´Œ¹ŒÍÂÅ§ËÒ¡ÊÒÃÅÐÅÒÂ¼‹Ò¹¤ÍÂÅ� Œ́ÇÂÍÑµÃÒ¡ÒÃäËÅ
ÁÒ¡¢Öé¹ à¹×èÍ§¨Ò¡»˜�Á¤Çº¤ØÁÍÑµÃÒ¡ÒÃäËÅãËŒ¤§·Õè¡ÒÃ
¶‹ÒÂà·¤ÇÒÁÃŒÍ¹ Ö̈§¢Öé¹¡Ñº¡ÒÃ¹Ó¤ÇÒÁÃŒÍ¹¢Í§¼ÔÇÇÑÊ Ǿ 
ËÒ¡ÊÒÃÅÐÅÒÂäËÅ¼‹Ò¹¤ÍÂÅ �ªŒÒæ ÊÒÃÅÐÅÒÂ¨ÐÊÑÁ¼ÑÊ
¡Ñº¼ÔÇ¢Í§ÇÑÊ Ǿ¹Ò¹ÁÒ¡¢Öé¹ Ö̈§à¡Ô´¡ÒÃ¶‹ÒÂà·¤ÇÒÁÃŒÍ¹
ä´ŒÁÒ¡¢Öé¹ ã¹ÃÐËÇ‹Ò§¼‹ÒµÑ́ â´Â·ÑèÇä»ÁÑ¡¨ÐãËŒÊÒÃÅÐÅÒÂ
·ÕèÍÑµÃÒ¡ÒÃäËÅ 200 «Õ«Õµ‹Í¹Ò·Õ áµ‹ã¹¼ÙŒ·ÕèÁÕ¡ÅŒÒÁà¹×éÍ
ËÑÇã¨Ë¹ÒµÑÇµŒÍ§à¾ÔèÁ»ÃÔÁÒµÃ¢Í§ÊÒÃÅÐÅÒÂ Ö̈§¨Óà»š¹
µŒÍ§à¾ÔèÁÍÑµÃÒàÃçÇ¢Í§ÊÒÃÅÐÅÒÂà¾×èÍãËŒËÑÇã¨ËÂØ´·Ó§Ò¹
ä´Œ·Ñ¹ã¹ª‹Ç§àÇÅÒ·ÕèµŒÍ§¡ÒÃ ã¹¡Ã³Õ¹ÕéÍÒ¨µŒÍ§ãªŒ¡ÒÃÅ´

ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ�́ ÔâÍ¾ÅÕà ṎÂ¼ÊÁàÅ×Í´¡‹Í¹à¢ŒÒ
¤ÍÂÅ �à¾×èÍª‹ÇÂãËŒÍØ³ËÀÙÁÔÊÒÃÅÐÅÒÂ·ÕèÍÍ¡¨Ò¡¤ÍÂÅ �
Å´Å§ä´ŒÁÒ¡¢Öé¹ à¹×èÍ§¨Ò¡¼Å¡ÒÃÈÖ¡ÉÒ¹Õé¾ºÇ‹ÒÍØ³ËÀÙÁÔ
ÊÒÃÅÐÅÒÂ¤ÒÃ � ỐâÍ¾ÅÕà¨ÕÂ¼ÊÁàÅ×Í´¡‹Í¹à¢ŒÒ¤ÍÂÅ �·ÕèÊÙ§
¡Ç‹Ò·ÓãËŒÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂËÅÑ§ÍÍ¡¨Ò¡¤ÍÂÅ�ÊÙ§¢Öé¹ 
 ¤ÇÒÁÂÒÇ¢Í§¤ÍÂÊ �·ÕèãªŒ¹ÓÊÒÃÅÐÅÒÂ¤ÒÃ �́ ÔâÍ¾ÅÕà¨ÕÂ
¼ÊÁàÅ×Í´ËÅÑ§ÍÍ¡¨Ò¡¤ÍÂÅ �áÅŒÇ ÁÕ¼Åµ‹ÍÍØ³ËÀÙÁÔ¢Í§

ÊÒÃÅÐÅÒÂ¡‹Í¹à¢ŒÒÊÙ‹¼ÙŒ»†ÇÂ â´Â¾ºÇ‹ÒËÒ¡ãªŒÊÒÂ·ÕèÊÑé¹
ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ·Õè»ÅÒÂÊÒÂ¨ÐµèÓ¡Ç‹ÒàÁ×èÍãªŒ 
ÊÒÂ·ÕèÂÒÇ à¹×èÍ§¨Ò¡ÍØ³ËÀÙÁÔà»ÅÕèÂ¹á»Å§µÒÁÃÐÂÐ·Ò§
ËÃ×Í¤ÇÒÁÂÒÇ7 »˜¨¨ØºÑ¹¼ÙŒ»¯ÔºÑµÔ§Ò¹ã¹ËŒÍ§¼‹ÒµÑ´¨Ð
¾ÂÒÂÒÁÅ´¤ÇÒÁÂÒÇ¢Í§ÊÒÂµ‹Ò§æ ·Õè¹ÓàÅ×Í´áÅÐÊÒÃ

ÅÐÅÒÂà¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂ¼ÙŒ»†ÇÂà¾×èÍÅ´ÀÒÇÐá·Ã¡«ŒÍ¹µ‹Ò§æ 
áµ‹àµÕÂ§¼‹ÒµÑ´¢Í§âÃ§¾ÂÒºÒÅºÒ§áË‹§ÍÂÙ‹Ë‹Ò§¨Ò¡
à¤Ã×èÍ§ËÑÇã¨áÅÐ»Í´à·ÕÂÁÁÒ¡¨¹µŒÍ§à¾ÔèÁ¤ÇÒÁÂÒÇ¢Í§
ÊÒÂ ¹Í¡¨Ò¡¹ÕéÂÑ§¾ºÇ‹Ò¤ÍÂÅ �ª¹Ô´â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ �
ÁÕ¾×é¹·Õè·ÕèµÑé§©Ò¡¡Ñº¡ÒÃäËÅ¹ŒÍÂ·ÕèÊØ´ Ö̈§¹Ó¤ÇÒÁÃŒÍ¹ä Œ́
¹ŒÍÂ·ÕèÊØ´7 â´ÂÁÕÃÑÈÁÕÀÒÂã¹áÅÐÀÒÂ¹Í¡·‹Í¢Í§¤ÍÂÅ �
¹ŒÍÂ·ÕèÊØ´¤×Í 2 áÅÐ 2.5 ÁÔÅÅÔàÁµÃ Ê‹Ç¹¤ÍÂÅ �ÍÅÙÁÔà¹ÕÂÁ 
ÁÕÃÑÈÁÕÀÒÂã¹áÅÐÀÒÂ¹Í¡à·‹Ò¡Ñº 2.5 áÅÐ 3.5 
ÁÔÅÅÔàÁµÃ áÅÐ¤ÍÂÅ �ª¹Ô´Êàµ¹àÅÊ ÊµÕÅ 2.65 áÅÐ 
3.15 ÁÔÅÅÔàÁµÃ ÃÇÁ·Ñé§¤ÍÂÅ �ª¹Ô´â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ �ÁÕ
¤ÇÒÁÂÒÇ 4.8 àÁµÃ «Öè§ÂÒÇÁÒ¡¡Ç‹Ò¤ÍÂÅ�ª¹Ố ÍÅÙÁÔà¹ÕÂÁ
áÅÐÊàµ¹àÅÊ ÊµÕÅ «Öè§ÂÒÇà¾ÕÂ§ 3 àÁµÃ ́ Ñ§¹Ñé¹ÍÑµÃÒ¡ÒÃ
¹Ó¤ÇÒÁÃŒÍ¹¢Í§¤ÍÂÅ �ª¹Ố â¾ÅÕäÇ¹ÔÅ¤ÅÍäÃ´ �̈ Ö§´ŒÍÂ¡Ç‹Ò
ª¹Ô´Í×è¹ ¡ÒÃÈÖ¡ÉÒ¹ÕéÁÕàÅ×Í´äÁ‹à¾ÕÂ§¾Í¨Ö§äÁ‹ÊÒÁÒÃ¶
·´ÅÍ§«éÓËÅÒÂ¤ÃÑé§ ¼ÙŒÇÔ¨ÑÂãªŒàÅ×Í´à¾ÃÒÐµŒÍ§¡ÒÃ¨ÓÅÍ§
Ê¶Ò¹¡ÒÃ³�̈ ÃÔ§ÃÐËÇ‹Ò§¼‹ÒµÑ́  ¹Í¡¨Ò¡¹Õé¤ÇÒÁË¹×´¢Í§ 
àÅ×Í´ÁÕ¼Åµ‹Í¡ÒÃ¡ÃÐ¨ÒÂ¤ÇÒÁÃŒÍ¹ Ö̈§äÁ‹ÊÒÁÒÃ¶ãªŒÊÒÃ
ÅÐÅÒÂÍ×è¹·´á·¹

ÊÃØ»
 ¡ÒÃÅ´ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂ¤ÒÃ �´ÔâÍ¾ÅÕà ṎÂ
¼ÊÁàÅ×Í´¢Öé¹¡ÑºÇÑÊ´Ø·ÕèãªŒ·Ó¤ÍÂÅ � ÍØ³ËÀÙÁÔÊÒÃ
ÅÐÅÒÂ¡‹Í¹à¢ŒÒ¤ÍÂÅ � ÍÑµÃÒàÃçÇ¢Í§ÊÒÃÐÅÒÂ·Õè¼‹Ò¹
à¢ŒÒ¤ÍÂÅ �áÅÐ¤ÇÒÁÂÒÇ¢Í§ÊÒÂ¤ÍÂÅ�ª¹Ô´·Õè·Ó¨Ò¡
ÍÅÙÁÕà¹ÕÂÁÊÒÁÒÃ¶Å´ÍØ³ËÀÙÁÔ¢Í§ÊÒÃÅÐÅÒÂä Œ́´Õ
·ÕèÊØ´ 
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