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‚§Ÿ ¢²¨¡¨©ª«¢  ªŸ¥¢  °¢¡§¢§äŸå æç• Œ‚‚ •.‘¨© ¤¢ª«¢ ¤ ¢ ä.
žŸ ¡¢£¤¥¤¢«¤ ¤ ¡§¤§¨©§¤ ¦¤§¢ž¢  ²¨­°­è¤  ¤¡§¤ 

Œ¤§¢ž¢  éŸž¢ä¢­ê žŸ ¡.¦¤§.è¨ž§¨­,ë­¨ìŸ¡¨­ ….‚.—¢í¢­«¢ 

…¢î§¨ ¢ž¢  ï èè¤¥¢²¨¡ Ÿ­ê žŸ ¡.¦¤§.è¨ž§¨­, ë­¨ìŸ¡¨­ 8.Ž.•¢äª«¢ 

žŸ ¡.¦¤§.è¨ž§¨­, ë­¨ìŸ¡¨­ •.•.‚é¢ð¢ ¨ä
‚ñ¢ð¢§¢­ ž¢í¥¢žŸ­ë¨©ª«¨©  †­ò¢ ¤ ëŸ§¢ž¢  °¢¥¢å¡¢­¢ 

‚§Ÿ ¢²¨¡¨©ª«¢  ë¢î§ë¢ ¨©ª«¨© ï ž¢«¢ ¢å¨© æ2012ª.-¤ °¨©å¤¡¤ 10-¤ 

•.14-00-¤  •• Œ‚‚ •.‘¨© ¤¢ª«¢ ¤ ¢ ä. žŸ ¡¢£¤¥¤¢«¤ ¤ ¡§¤§¨©§¨©¥ ¦¨­®¨é
žŸ ¡¢£¤¥¤¢«¤, ¥¨åŸž¨©å¢«¤  žŸ ¡¢¬¢ ¨©ª«¢  ò ì¤í¤¨å¨¦¤¢«¤ 042
¥¢¡ ¢¦¤§¢ž¢  ²¨­°­è¨©¥ (0014,†­ò¢ , ….“ò¢ž¤ 5/1): ‚§Ÿ ¢²¨¡¨©ª«¢ ï

ž¢­Ÿå¤ æ®¢ ¨ª¢ ¢å •. ‘¨© ¤¢ª«¢ ¤ ¢ ä. žŸ ¡¢£¤¥¤¢«¤ ¤ ¡§¤§¨©§¤
¦­¢è¢­¢ ¨©¥ ò http://aab.sci.amž¢«£¨©¥:

“Ÿé¥¢¦¤­  ¢ñ¢£äŸå æ2012 ª. °¨© ¤¡¤ 6 -¤ :

•¢¡ ¢¦¤§¢ž¢  ²¨­°­è¤ ¦¤§¢ £¢­§¨©é¢­

žŸ ¡. ¦¤§¨©ª«¨©  Ÿ­¤ ªŸž ¢®¨©, è¨±Ÿ § •. ˜. •¢«­¢ëŸ§«¢ 

ÄÖÇÛÍÆØØÖÙÚÛÜÆÆÞÚÔÖÙóÍÖÎÛÎÛ ôÛØÖÍÛÎÆÆÞßÖÎÓÈÓØÓÔÖÚÛ¶ÎØÚÆÚÞÚÛáÆÓÐÆÇÆÆ
ÆÇÖÎÆ ÃÞÎãÚãÎÛ³´³ À´

³ÛÞßÎÏà ÙÞÝÓÔÓÍÆÚÖËâ: ÍÓÝÚÓÙáÆÓËÓÈÆßÖØÝÆÐÎÛÞÝ,ÌÙÓ×ÖØØÓÙ»ÛôÛÙãÎÂ´´

·×ÆÜÆÛËâÎÏÖÓÌÌÓÎÖÎÚÏ: ÍÓÝÚÓÙáÆÓË.ÎÛÞÝ,ÌÙÓ×ÖØØÓÙ¼ÛÔÚãÎÄ.».

ÍÓÝÚÓÙáÆÓË.ÎÛÞÝ,ÌÙÓ×ÖØØÓÙ´ÈÛÍóÛÎÓÔ¾.¶.
ÉÖÍÞõÛãÓÙÈÛÎÆôÛÜÆã: ½ÙÖÔÛÎØÝÆàÈÓØÞÍÛÙØÚÔÖÎÎÏàÞÎÆÔÖÙØÆÚÖÚ

öÛ÷ÆÚÛÍÆØØÖÙÚÛÜÆÆØÓØÚÓÆÚØã10-ÈÓ ÆøËã2012 Ô 14-00ß. ÎÛ ôÛØÖÍÛÎÆÆ
ØÌÖÜÆÛËÆôÆÙÓÔÛÎÎÓÈÓØÓÔÖÚÛ042 ÌÓ áÆÓÐÆÇÆÆ,ÇÓËÖÝÞËãÙÎÓàáÆÓËÓÈÆÆÆ×ÆôÆÓËÓÈÆÆ,

ÍÖàØÚÔÞø÷ÖÈÓÔ¶ÎØÚÆÚÞÚÖáÆÓÐÆÇÆÆÆÇÖÎÆÈ.ÃÞÎãÚãÎÛ³´³ À´ (0014,½ÙÖÔÛÎ,ÞË.
Â.ÁÖÔÛÝÛ5/1). ÍÆØØÖÙÚÛÜÆÖàÇÓóÎÓÓôÎÛÝÓÇÆÚâØãÔáÆáËÆÓÚÖÝÖ¶ÎØÚÆÚÞÚÛáÆÓÐÆÇÆÆ
ÆÎÛ ØÛàÚÖhttp:/laab.sci.am.

´ÔÚÓÙÖ×ÖÙÛÚÙÛôÓØËÛÎ6-ÈÓÆøÎã 2012r.
¿ßÖÎÏà ØÖÝÙÖÚÛÙâØÌÖÜÆÛËÆôÆÙÓÔÛÎÎÓÈÓØÓÔÖÚÛ,

ÝÛÎÍÆÍÛÚáÆÓËÓÈÆßÖØÝÆÐÎÛÞÝ,ÍÓÜÖÎÚƒ•Œ‚™€ƒ À. ¸. ´àÙÛÌÖÚãÎ

ŠŸ¥¢«¤ ¢­è¤¢ž¢ ¨©ª«¨© ï. •¢¥¢ ¢ž¢ž¤± ¨©ñ¨©±£¢¬¢ ¨©ª«¢  çå¨©®ä¢®
² è¤­ Ÿ­¤± æ°¢ è¤¡¢ ¨©¥ ç¢­¨­¢ž  ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­¤ ¢ñ¢ð¢±¥¢  ò
í¢­¦¢±¥¢ , ¤ çëŸ¡  ¢ò  ­¢ ± ¨©éŸž±¨é ¤¥¨© ¨èŸì¤±¤§¢«¤  Ÿ­ò¨©«ª Ÿ­¤
¢ñ¢ð ¢«¤  ¥Ÿ²¢ ¤í¥ Ÿ­¤ ë¢­í¢¬¢ ¨©¥ï (BernsÝ.,Horlings Î.Ç., Hennessy
É.Ä., et al., 2007]: ‚ñ¢ ù ¢°¢§¨©ž §Ÿé Ÿ  ¦­¢ä¨©¥ °¢ž¢¨©ñ¨©±£¢«¤ 
¢ž§¤ä¨©ª«¢¥¬ úû§ä¢®  ¨­ èŸé¢¥¤ð¨± Ÿ­¤ ¡ž­¤ ¤ ¦¤ ¨©ü¨­ù¢­ž¨©¥ Ÿ­¤
¨©éé¨©ª«¢¥¬ ž¢§¢­ä¢® °Ÿ§¢í¨§¨©ª«¨©  Ÿ­¤ ¢­è«¨© £ Ÿ­ï (Lesiak
Ý,Koprowska ZalesnaI, et.al.2010;Mansi L.,Thiery-Vuillemin A., Nguyen T.,et.al.,
2010;JaneckaA. WyrebskaA., GachÝ.,et.al.,2012):ƒîä¢® °¤¥ ¢°¢­±Ÿ­¤ å¨©®¥¢  
Ÿ  ¨©ééä¢® û¢¥¢ ¢ž¢ž¤± ¬ûîž¢¦¤§¨©ª«¢  §¢­¬Ÿ­ ¬ ¢¦¢ä¢ñ Ÿ­¨©¥
¤­¢ž¢ ¢±ä¨é °Ÿ§¢í¨§¨©ª«¨©  Ÿ­ï, ¨­¨ £ ª¨©«åŸ  §¢å¤¡ ë¢­í¢¬¢ Ÿå
ç¢­¨­¢ž §­¢ ¡ì¨­¥¢±¤¢«¤ °¤¥£¨©¥ ï ž¢® ¢²§¢® ¢«¤  ¥Ÿ²¢ ¤í¥ Ÿ­ï ò
ú­¦¢ ¤í¥¤  «¨©ª¢ü¨²¢ ¢ž¢«¤  ë­¨±Ÿ¡ Ÿ­¤ äŸ­¢ž¢ ¦¥¢  ° ¢­¢ä¨­
¨©é¤ Ÿ­ï (MassionP.P., W.L. StokoeD., etal., 2002;Monnier Y., et al., 2005;
MaruyamaN., Miyoshi Y.,TaguchiÚ.,et.al.,2007]:

ƒŸ­ž¢«¨©¥¡ ¬ ¢žç¨©ª«¢  ¥¢°¢±¢®¨©ª«¨© ï ¨©ñ¨©±£¢«¤ 
°¤ä¢ è¨©ª«¨©  Ÿ­¤± ¢«å°¤ä¢ è¨©ª«¨©  Ÿ­¤ î¢­£¨©¥ í¬¢éŸ± ¨©¥ æŸ­ž­¨­è
§Ÿéï ¡¤­§-¢ ¨ª¢«¤  •¤ä¢ è¨©ª«¨©  Ÿ­¤± °Ÿ§¨ ò ž¢í¥¨©¥ æï è°¢ ¨©­
¥¢°Ÿ­¤ 18-22%(ÃÛôÆÝãÎÈ.Ý.,2006; Torres-Cintron pM., Ortiz AP.,Perez-Irizarry

et.al., 2010; Berard ½,Bongard v.,Dallongeville J.,Arveiler D., et.al., 2011):
ˆ©ñ©¨©±£¢«¤  °¤ä¢ è¨©ª«¨©  Ÿ­¤ ¨©¡¨©¥ ¢¡¤­¥¢  °¢¥¢î²¢­°¢«¤  ì¨ è¤
¦¤§ ¢ž¢  Ÿ­¤ ž¢ ²¨­¨î¥¢¥¬ £¢é±žŸé¨ä °¤ä¢ è¢±¨©ª«¢  ±¨©±¢ ¤î Ÿ­ï
¥¤ çò 2030ª. ž¢¯Ÿ  30%-¨ä, ¤ çï ¬¢±¢§­ä¨©¥ æí¢­¦¢±¢® Ÿ­ž­ Ÿ­¨©¥
¬ ¢žç¨©ª«¢  ž«¢ £¤ § ¨é¨©ª«¢  ï °¢ ¨©­ ¢¯¨ä [Torres-Cintron M., Ortiz
AP.,Perez-Irizarry et.al., 2010; Berard ½.,Bongard v.,Dallongeville I., Arveiler
D., et.al.,2011]:

•¢«¢¡§¢ ï ò¡ ë¢§ž¢ ¨©¥ æ¢«  Ÿ­ž­ Ÿ­¤ î¢­£¤ , ¨­¨ ±¨©¥ ¬ ¢žç¨©ª«¢ 
¢ñ¨éð¨©ª«¨© ï äŸ­ð¤  §¢¡ ¢¥«¢ž¨©¥ ¬ ¨©ª¢¦­ä¨©¥ æ
 ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­¨ä °¤ä¢ è¢±¨©ª«¢  ¨­¨î¢ž¤ ¢¯¨ä, ¥¢¡ ¢ä¨­¢ëŸ¡ä¨­¢ëŸ¡

1988ª °¢¥Ÿ¥¢§¨©ª«¢¥¬ 1992-2004ªª.  ž¢§äŸå æ ¨­ ¦­¢ ±ä¢® °¤ä¢ è Ÿ­¤ ¢¯
(39%) (ÃÛôÆÝãÎÈ.Ý., 2006): ‚«¡ ¥¤§¨©¥ï ë¢«¥¢ ¢ä¨­ä¢® æ1988ª.-¤ 
Ÿ­ž­¢î¢û¤± °Ÿ§¨ £­¨ ¤ž ¡ª­Ÿ¡¨ä ò ¡¨±¤¢å-§ §Ÿ¡¢ž¢  ¤­¢ä¤¯¢ž¤
ä¢§ª¢­¢±¥¢¥¬, ¤ çëŸ¡  ¢ò ¬¨©û®¢ñ¢«¨©ª«¨©  Ÿ­¤ °¢¡¢ Ÿå¤¨©ª«¢ 
¥¢ž¢­è¢ž¤  ä¢íŸ±¥¢¥¬ (ÃÛôÆÝãÎÈ.Ý.,2006;Torres-CintronÇ.,Ortiz AP.,Perez-
Irizarry J.,et.al.,2010]:

ˆ©ñ¨©±£¢«¤  ¬ð¤ð Ÿ­¤ §¢­¢®¨©¥ï ò í¢­¦¢±¨©¥ï ¬¢­è ¬¢í¥¢ü¨©å
¦¨­®ï ª¢± æ,̈ ­ï ž¢²ä¢® æ¥¤ ž¨é¥¤± ¢«è ¬ð¤ð Ÿ­¤ °¢§ž¨©ª«¨©  Ÿ­¤± ò
ž¢²ä¢® æ¢ñ¢ð ¢«¤  ¨©ñ¨©±£¢«¤  úð¢²¤± /°¢ ¦¨©«±¤±/, ¥«¨©¡ ž¨é¥¤±ê
ú­¦¢ ¤í¥¤ °¢ž¢¨©ñ¨©±£¢«¤  ñŸí¤¡§Ÿ §¢ž¢ ¨©ª«¨© ¤± (ÃËÓÐÆÎÍ.ý., 2004;
ÊÖÙõÚÖàÎ ½.Á.,»ÞõËÆÎØÝÆàH.E.,·ÔßÆÎÎÆÝÓÔÛ̧.»., 2009;McCrea H.J.,De Camilli P.,

2009;McParlandv.,VarsanoG.,Li et.al.,2011):Ž¤­¢ñä¨é ¬¨©û¥¢  ¥Ÿª¨è Ÿ­ïê

3

3ßÛ%-2017
© National Library of Armenia



ä¤­¢¬¨©û¢ž¢ , ¯¢ñ¢¦¢«ª¢«¤ , £¤¥¤¢ªŸ­¢ëŸ§¤ž ò
°¢¯¢² ¬Ÿ­¨©¥ Ÿ  ú­¦¢ ¤í¥¤ ñŸí¤¡§Ÿ §¨©ª«¢   ä¢í¥¢ ï,í¥¢ ï ¤¡ž ž­¨© ±¤¡ž
¢íèŸ±¨©ª«¢  ¢­è«¨© ¢äŸ§¨©ª«¢  ¥Ÿ® ¥¢¡¢¥¬ ¨­¨îä¨©¥ æ ¥Ÿ§¢¡§¢§¤±è­¢ ±

¦¨­®ï ª¢±¤¦¨, í¢­¦¢±¥¢¥¬ (Mehrian-ShaiR,Chen ShiT., etal,2007;Mijatovic
Jungwirth “. Heffeter P.,et.al.,2009;RaimondiØ.,Falasca M.,2012):
Œ­¢ž¢  §ä«¢å Ÿ­¤ °¢¥¢ù¢«  ¬ð¤ð Ÿ­¤ £¢é±žŸé¢«¤ 

¨©éŸž±ä¨©¥ æžŸ ¡¢ª¢é¢ ª Ÿ­¤ ª¢ü¢ ±Ÿå¤¨©ª«¢  ¨©ª«¢ ¬ì¨­¥¢±¤¢ 
Ÿ­žîŸ­§¤ èŸ¡§­¨©ž±¤¢«¨ä, ¦Ÿ Ÿ§¤ž¢ž¢  ü¨üäŸ²¨©ª«¢¥¬, å¤ë¤è¢«¤ 
§¢­¬Ÿ­ ú­¦¢  °¢¥¢ž¢­¦Ÿ­¨©¥ ò ¢­«¢  ¥Ÿð äŸ­¢ž  ¨©±¨©ª¢¥¬, ¤¡ž
 ¢ž¨©ª«¢  ²¢ ¦¢­¨©¥ Ÿ­¨ä (»ÙÛØÆËâÎÆÝÓÔB.A.,  Ÿ­¬ðð¢«¤ Ÿ­¬ÛÝÓÔ¤ ú, «¨©ª¢ü¨²¢«¨©ª¡
A.A., 2003;¼ÛÈáÛõãÎc.C., »ÛôÛÙãÎÂ´. ÁÛÛÝãÎ 2006; þÚÆËâ
SE,ChoongD.Y, etal,2004;Pynes.2004;NaktaR.,Yu 20,HungCag bbellpbell, et Russe6;
Michel Bakovic¾., 2007;RaimondiØ.,FalascaM., 2012] ¢® 2, Óá;
¨­¨î¢ž¤ ž¢ë ž¢ £î¤ð Ÿ­¤ ¥¨­ì¨­ë¤¢ž¢  ä¨ä ‘Ÿ­± ò°°ä¢ä¢® ¢ 
®¢ ­¨©ª«¢  ¢¡§¤¯¢ ¤ ¥¤ðò: ƒîä¢® ü¨ü¨²¨©ª«¨©  Ÿ­ï  ¨©¢ð¤  °Ÿ­ª¤ 
ë¢«¥¢ ¢ä¨­¨©¥ Ÿ  ëå¢í¥¢§¤ž ª¢é¢ ª Ÿ­¤ èŸì¨­¥¢±¤¢«¨ä, , ¤ çð ¢  °Ÿ¡ž¤ 
ž¢ëä¢® æ  «¨©ª¢ü¨²¢ ¢ž¢«¤  ¦¨­®ï ª¢± Ÿ­¤ ²¢ ¦¢­ ¥¢   ¤ ç  ¢ ž¢¡ž¢®°Ÿ§:
ë¢§¯¢ñ¨ä èŸéŸ­¤ ¢­è«¨© ¢äŸ§¨©ª«¨© ï ¦ ¢°¢§Ÿå¤¡ ‚« 
°¢§ž¨©ª«¨©  Ÿ­¤ ¨©¡¨©¥ ¢¡¤­¥¢  °Ÿ§ ¥Ÿž§Ÿé ž¢­ò¨­ä¨©¥ °Ÿ  °Ÿ§¢í¨£¢«¤ Ÿ 
¥¤¢±¨©ª«¨©  Ÿ­¤ °¢ž¢ú£¡¤è¢ §¢«¤  ò °Ÿ§¢í¨§ä¨é
°¢§ž¨©ª«¨©  Ÿ­ï (Mills G.B.Moolenaar W.)...2003;Di Paoloª¢é¢ ªž¢«¨© ¢± ¨éDe ƒªž¢« ¨© 

’Ÿ­ð¤  §¢­¤ Ÿ­¤  ü¨­ù¢­¢­¢ž¢  ¨©ñ¨©±£¢¬¢ ¨©ª«¢  ¢î²¢§¢ £ Ÿ­¤£ Ÿ­]
î­ð¢ ¢ž Ÿ­¨©¥ ¦¤§ ¢ž¢  Ÿ­¤ ¨©î¢è­¨©ª«¢  žŸ §­¨ ¨©¥ Ÿ  å¢ž§¨ ¢«¤  °¤¥£
¨© Ÿ±¨é £¤¥¤¢ªŸ­¢ëŸª¤ž ë­Ÿë¢­¢§ Ÿ­ï: •Ÿé¢¦¨­®¨©ª«¢  ¥Ÿð
°¢§¢¦¨­®ä¨é å¢ž§¨  Ÿ­¤ §¢­¬Ÿ­ ¢®¢ ±«¢å Ÿ­ï úû§ä¢® Ÿ  °¢ž¢ä¤­¨©¡¢«¤ ,
°¢ž¢¬¨­¬¨£¢«¤  ò ±¤§¨§¨£¡¤ž ¢ž§¤ä¨©ª«¢¥¬ (KwonÎ.Ø.,Baek eral,2000,
Miyakawa-NaitoA., Uhlen P.Lal Ç.,Aizman ÿ., et al. 2003;KonaklievaMel. Plotkin
B.J.,2005;JaneckaA. WyrebskaA., GachÝ.,et.al.,2012):

†å Ÿå¨ä äŸ­¨°¤î«¢å¤± §ä«¢å ¢î²¢§¢ £¨©¥ ¥Ÿ­ ž¨é¥¤± ¨©¡¨©¥ ¢¡¤­äŸå æ
ž¢­¬¨£¡¤å¢ž§¨  Ÿ­¤ ¢®¢ ±«¢åï °¢ è¤¡¢±¨é ’‚“-167
¢­è«¨© ¢äŸ§¨©ª«¨© ï ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž: ‚«è ¥¤¢±¨©ª«¨© ï ¥¤ ªŸíªŸ¢ 
†…•-¤ ú­¦¢ ¢ž¢  £¤¥¤¢«¤ ¢¥¬¤ñ ¨©¥ ë­¨ì, ’ “. •¢­¨©ª«¨©ª«¨© ï, ¡¤­ªìíäŸåæ
—¨ç¤ž«¢ ¤ ò ¢ž¢èŸ¥¤ž¨¡ ‚. ‚. ‚äŸ§¤¡«¢ ¤ ž¨é¥¤± (´ÔÖÙÆØãà¢ ¤, ÄÓÝÇÛ

1992).ƒ¢²ž¤ ¨©¥ ž¢§¢­ä¢® °Ÿ§¢í¨§¨©ª«¨©  Ÿ­¤ ¢­è«¨© £ Ÿ­ï7ï ª¨©«å Ÿ Ÿ 
§¢å¤¡ Ÿ ª¢è­Ÿå (Ghazaryan P.A., PanosyanT.R, et.al. 2010), ’ª¨©«å Ÿ ª¨©«å
¥¤¢±¨©ª«¨© ï ž¢­¨é � ¨© Ÿ ¢å ¨­¨î¢ž¤ ¢íèŸ±¨©ª«¨©  ¨­ Ÿ­¬ðð¢«¤ 
¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ ò Ÿ­ž­¨­è¢«¤  ¥¤ð ¨­è Ÿ­¤ (¥Ÿ¡Ÿ ðŸ­ Ÿ­¤)
¦¨­®¨© Ÿ¨©ª«¢  ä­¢:

•Ÿ§¢í¨§¨©ª«¢   ë¢§¢žï ò ² è¤­ Ÿ­ï. •Ÿ§¢í¨§¨©ª«¢   ë¢§¢ž  æ
ü¨­ù¢­¢­¢ž¢  ¡¢­ž¨¥¢-180-¤ í¢­¦¢±¥¢  ¨­¨î žŸ ¡¢£¤¥¤¢ž¢ 
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¥Ÿ²¢ ¤í¥ Ÿ­¤ ¬¢±¢°¢«§¨©¥ï ò žŸ ¡¢ª¢é¢ ª Ÿ­¤ å¤ë¤è¢«¤  ¨©
¡ë¤§¢ž¨©±¢«¤  ¬¢é¢è­¢¥¢¡Ÿ­¤ ü¨²¢ ¢ž¨©ª«¢  ž¢ ¨ ¢ä¨­¨©¥ï:

‚«è  ë¢§¢ž¤ ¤­¢ž¢ ¢±¥¢  °¢¥¢­ ¢ñ¢ð¢è­äŸå Ÿ  °Ÿ§ò«¢å ² è¤­ Ÿ­ï.

1.ˆ©¡¨©¥ ¢¡¤­Ÿå ª¢é¢ ª¢«¤  ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ /� €/ ¨­¢ž¢ž¢  ò
£¢ ¢ž¢ž¢  ž¢í¥¤ §Ÿé¢î¢­ûŸ­ï ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ å«¢­è¤,
ü¢«®¢é¤ ò æ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò
’‚“-167-¤ ú¦§¢¦¨­®¨©¥¤± °Ÿ§¨;

2.Œ ¢°¢§Ÿå ì¨¡ì¨å¤ë¢í¢ ‚î-¤ ¢ž§¤ä¨©ª«¢  ò ì¨¡ì¨å¤ë¤è-ì¨¡ì¨å¤ë¤è¢«¤ 
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤± Ÿ­¤ ü¨ü¨²¨©ª«¨©   Ÿ­ï ¡¢­ž¨¥¢-180-¤
û¢¥¢ ¢ž ò ’‚“-167-¤ ú¦§¢¦¨­®¨©¥¤± °

3. ˆ©¡¨©¥ ¢¡¤­Ÿå ¤¨ ü¨²¢è­¤ç ‚† � -¢í¢«¤  °¢¥¢ž¢­¦¤ ¢ž§¤ä¨©ª«¢ 
ü¨ü¨²¨©ª«¨©  Ÿ­ï ¡¢­ž¨¥¢-180 û¢¥¢ ¢ž ò ’‚“-167-¤ -¤°Ÿ§¨: ú¦§¢¦¨­®¨©¥¤±

‚î²¢§¢ £¤_ ¦¤§¢ž¢   ¨­¨©«ªï ‚ñ¢ð¤  ¢ ¦¢¥ ¨©¡¨©¥ ¢¡¤­äŸå Ÿ 
žŸ ¡¢ª¢é¢ ª Ÿ­¤ å¤ë¤è¢«¤  ò ¡ë¤§¢ž¨©±¢«¤  ¬¢é¢è­¢¥¢¡Ÿ­¤
ü¨ü¨²¨©ª«¨©  Ÿ­¤ ¢ñ¢ ù ¢°¢§ž¨©ª«¨©  Ÿ­ï ¢­«¢  ¥Ÿð ò ¨­¨î
°«¨©¡ä¢®£ Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž: ‘¢±¢°¢«§äŸå Ÿ  ’‚“-167-¤
ª¢é¢ ªž¢«¨© ¢± ¨é °¢§ž¨©ª«¨©  Ÿ­ïê ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤
ü¢«®¢é¤, å«¢­è¤ ¬ð¤ð Ÿ­¤ ò æ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¤ ¢ñ¢ ù¤ 
ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ ¨­¢ž¢ž¢  ò £¢ ¢ž¢ž¢  ž¢í¥¤, è­¢ ±
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤± Ÿ­¤, ì¨¡ì¨å¤ë¢í¢ ‚î-¤, ¤ çëŸ¡  ¢ò
¤¨ ü¨²¢è­¤ç ‚† � ¢í Ÿ­¤ ¢ž§¤ä¨©ª«¢  ž¢­¦¢ä¨­¥¢  ¯¢ ¢ë¢­°¨ä:

‚î²¢§¢ £¤ ¦¨­® ¢ž¢   î¢ ¢ž¨©ª«¨© ï ŽŸ ¡¢ª¢é¢ ª Ÿ­¤
ž¢«¨© ¨©ª«¨© ï äŸ­¢ž¢ ¦ Ÿå¨© ò ²¢ ¦¢­ä¢®  «¨©ª¢ü¨²¢ ¢ž¢«¤ 
¦¨­®ï ª¢± Ÿ­ï ž¢ ¨ ¢ä¨­Ÿå¨©  ë¢§¢ž¨ä ç¢­¨­¢ž  ¨­¢¦¨«¢±¨©ª«¢  ¥¨èŸå¤
ä­¢ ¤­¢ž¢ ¢±äŸå Ÿ  ’‚“-167-¤  ¢²¢žå¤ ¤ž¢ž¢  ü¨­ù¢­ž¥¢ 
žŸ ¡¢£¤¥¤¢ž¢  °Ÿ§¢í¨§¨©ª«¨©  Ÿ­:

•¢¡§¢§ä¢® æ,̈­ °¢ž¢¨©ñ¨©±£¢«¤  ¢ž§¤ä¨©ª«¢¥¬ úû§ä¢® ¥¤¢±¨©ª«¢ 
ú¦§¢¦¨­®¨©¥ï ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ¨©éŸž±ä¨©¥ æ¬ðð¢ª¢é¢ ª Ÿ­¨©¥
ì¨¡ìñ¤ ¨í¤§¤è¢«¤  ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ ¬¢é¢è­¢¥¢¡Ÿ­¤ê
ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ °¤¥ ¢ž¢   Ÿ­ž¢«¢±¨©±¤ç Ÿ­¤, ì¨¡ì¨å¤ë¤è-
ì¨¡ì¨å¤ë¤è¢«¤  °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤ ¨© ‚† � ¢í Ÿ­¤
¢ž§¤ä¨©ª«¢  ¨­¨î¢ž¤  ¨­¥¢ä¨­¥¢¥¬:

“§¢±ä¢® §ä«¢å Ÿ­ï  ¨­ °Ÿñ¢ ž¢­ Ÿ­ Ÿ  ¬¢±¨©¥ ç¢­¨­¢ž
 ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­¤ ¬¨©û¥¢  °¢¥¢å¤­¨©¥ ’‚“-167-ï  Ÿ­¦­¢ääŸå¨© °¢¥¢­:

‚§Ÿ ¢²¨¡¨©ª«¢  ü¨­ù¢­ž¨©¥ï. ‚î²¢§¢ £¤ °¤¥ ¢ž¢  è­¨©«ª Ÿ­ï
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 Ÿ­ž¢«¢±äŸå ò íŸž¨©±äŸåŸ ê

a <<‚­«¨© ¢¬¢ ¨©ª«¢  ò ü¨² Ÿ­¢­ž¢¬¢ ¨©ª«¢  ¢­è¤ ² è¤­ Ÿ­ï>>
²¨­¢¦­¨ä ¥¤ð¢í¦¢«¤  ¦¤§¢¦¨­® ¢ž¢  ž¨ ìŸ­¢ ¡¨©¥, /†­ò¢ -
“§Ÿü¢ ¢žŸ­§, 2010/;
<<ÁÓÔÙÖÇ.ÛØÌÖÝÚÏÙÖÛáÆËÆÚÛÜÆÆ ÔÇÖÍÆÜÆÎÖ>>²¨­¢¦­¨ä ¥¤ð¢í¦¢«¤ 
¦¤§¢¦¨­® ¢ž¢  ž¨ ìŸ­¢ ¡¨©¥,  ä¤­ä¢® Ž¨©­¨­§¢¬¢ ¨©ª«¢  Œ•€
80¢¥«¢ž¤  /†­ò¢ , 2011/:

‚§Ÿ ¢²¨¡¨©ª«¢  ž¢ñ¨©±ä¢®£ ‚§Ÿ ¢²¨¡¨©ª«¨© ï î¢­¢è­ä¢®
æ °¢¥¢ž¢­¦ç¢«¤  §Ÿ£¡§¤ 117æðŸ­¨©¥ò ¬¢éž¢±¢® æ Ÿ­¢®¨©ª«¨© ¤±, ¦­¢ž¢ 
¢ž ¢­ž¤±, °Ÿ§¢í¨§¨©ª«¢   «¨©ª¤ ò ¥Ÿª¨è Ÿ­¤  ž¢­¢¦­¨©ª«¨© ¤±, 3
¦å¨©² Ÿ­¨©¥ î¢­¢è­ä¢® ¢­è«¨© £ Ÿ­¤±, £  ¢­ž¨©¥¤±, Ÿí­¢ž¢±¨©ª«¨©  Ÿ­¤± ò
ú¦§¢¦¨­®ä¢® ¦­¢ž¢ ¨©ª«¢  ±¢ ž¤±: ‚î²¢§¢ £ï å¨©¡¢¬¢ ä¢® æ3
¢é«¨©¡¢ž Ÿ­¨ä ò 13  ž¢­ Ÿ­¨ä: Œ­¢ž¢ ¨©ª«¢  ±¢ žï ¬¢éž¢±¢® æ262
¡ží¬ ¢é¬«¨©­¤±:

•†‡‚•ˆ‡ˆ©Š‹‚ƒ ƒ‹ˆ‰Š†„› †’ •†Šˆ•ƒ†„›

ŽŸ ¡¢£¤¥¤¢ž¢  °Ÿ§¢í¨§¨©ª«¨©  Ÿ­ï ž¢§¢­äŸå Ÿ  ç• ‚ƒ
‚­«¨© ¢¬¢ ¢ž¢  žŸ §­¨ ¤ ë­¨¬åŸ¥¢«¤  žŸ ¡¢£¤¥¤¢«¤ ¦¤§¢ž¢ 
å¢¬¨­¢§¨­¤¢«¨©¥ (éŸž¢ä¢­ê ë­¨ì. ….‚.—¢í¢­«¢ ): ˆ©ñ¨©±£¤¥¨èŸå¢ä¨­¨©¥ï
ž¢§¢­äŸå æ Œ‚‚ ƒ¨©­¬ ú­¦¢ ¢ž¢  £¤¥¤¢«¤ ¤ ¡§¤§¨©§¤ ç¢­¨­¢ž
 ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­¤ å¢¬¨­¢§¨­¤¢«¨©¥ (éŸž¢ä¢­ ž.¦.ª. –.•¨©­¢è«¢ ):

•Ÿ§¢í¨§¨©ª«¨©  Ÿ­¨©¥ ú¦§¢¦¨­®äŸå Ÿ  12022-24¦ í¢ ¦ä¢®¨ä ¨ç ±Ÿé¢«¤ 
¡ë¤§¢ž ¥ž Ÿ­: ˆ©ñ¨©±£¤¥¨èŸå¢ä¨­¨©¥ï ž¢§¢­äŸå æ ¡¢­ž¨¥¢-180 /S-180/
¨©ñ¨©±£¢«¤  î§¢¥¤ ë¢§ä¢¡§¥¢  Ÿé¢ ¢ž¨ä: “¢­ž¨¥¢-180-ï °¢ è¤¡¢ ¨©¥ æ
¤å¤ž¢¬ðð¢«¤  ®¢¦¥¢  ü¨­ù¢­¢­¢ž¢  ¨©ñ¨©±£,̈ ­  ¡§¢±ä¨©¥ æžŸ è¢ ¤ Ÿ­¤
Ÿ ª¢¥¢îž è¤¥Ÿ¤å¬Ÿ í¢ §­¢±Ÿ ¤  Ÿ­¢­ž¥¢¥¬ ï¡§ †.†.…¨é¨¡«¢ ±¤ °¢«§ ¤
¥Ÿª¨è¤ (1957]:•¨­ù¢­¢­¢ž¢  ¡¢­ž¨¥¢-180-¤ ¬ð¤ð Ÿ­ï äŸ­±äŸåŸ  ¨©ñ¨©±£¤
í¢­¦¢±¥¢  14-­èú­ï: ˆ©ñ¨©±£¤ü¨²¢ ±¨©¥ï ¡ž¡äŸå æ èñ ¨­ °¢ è¤¡¢±¨é ¥ž¢ 
¢ í¦¢«¢±¨©¥¤± /ª¥­¢ «¨©ª¤ ú¦ ¨©ª«¢¥¬/, ¢ë¢ Ÿ ª¢¥¢îž¢«¤  ¨©ñ¨©±£ï
¢ñ¢ ù ¢±äŸå æ ò¥¢ ­¢±äŸå: ‚« ¨©°Ÿ§ò 1¥¥ §­¢¥¢¦®¨ä ¨©ñ¨©±£¢«¤ 
°«¨©¡ä¢®£¤ ž§¨­ Ÿ­ï 199 ¥¤ð¢ä¢«­¨©¥ /1¦ °«¨©¡ä¢®£¤  9¥å ¥¤ð¢ä¢«­
°¢îä¢­ž¨ä/  Ÿ­¢­žä¨©¥ Ÿ  ñŸ±¤ë¤Ÿ §-¥ž Ÿ­¤ :

•Ÿ§¢í¨§¨©ª«¨©  Ÿ­¤ °¢¥¢­ ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­ï ¬¢û¢ äŸå Ÿ 
°Ÿ§ò«¢å ²¥¬Ÿ­¤

1. € §¢ž§ žŸ è¢ ¤ Ÿ­ /40 ¥¨©ž/, ¨­¨ £ çŸ  Ÿ ª¢­žäŸå ¨­òæ ¦¨­®¨ ¤
¢íèŸ±¨©ª«¢  ò ë¢°äŸå Ÿ   ¨­¥¢å ë¢«¥¢  Ÿ­¨©¥, ž¢í¥Ÿå¨ä ¡§¨©¦¤ç
²¨©¥¬ï;

2. •¤ä¢ è žŸ è¢ ¤ Ÿ­ /40 ¥¨©ž/, ¨­¨ ± ë¢§ä¢¡§Ÿå Ÿ  S-180î§¢¥ï,
 ­¢ £ çŸ  Ÿ ª¢­žäŸå ¨­òæ ¦¨­®¨ ¤ ¢íèŸ±¨©ª«¢  ò ë¢°äŸå Ÿ   ¨­¥¢å
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ë¢«¥¢  Ÿ­¨©¥ ¥¤ çò ¥¢°ï;
3. ‘¨©ûä¨é žŸ è¢ ¤ Ÿ­ /40 ¥¨©ž/, ¨­¨ ± ë¢§ä¢¡§Ÿå Ÿ  8-180î§¢¥ï,

 ­¢ £ ¡§¢±Ÿå Ÿ  ’‚“-167-¤  Ÿ­¢­ž¨©¥:
’‚“-167-ï ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤   Ÿ­¢­žäŸå æ0.2%-ngå¨©®¨©«ª¤

§Ÿ¡£¨ä: …­Ÿë¢­¢§¤  Ÿ­¨­¨ä¢« ¢«¤   Ÿ­¢­ž¨©¥ï ž¢§¢­äŸå æ
°Ÿ§¢í¨§¨©ª«¢  Ÿ­ž­¨­è ú­ä¢ ¤± ¡ž¡¢®, 6 ú­ ¢ ï è¥Ÿðê ú­¢ž¢  1 ¢ ¦¢¥ 0.2
¥¦/ž¦ žŸ è¢ ¨© í¢ ¦ä¢®¤ °¢îä¨ä:

ŽŸ ¡¢£¤¥¤¢ž¢  °Ÿ§¢í¨§¨©ª«¨©  Ÿ­¤ °¢¥¢­ žŸ è¢ ¤ Ÿ­ï ŸªŸ­¢«¤ 
 ¢­ž¨í¨ä èŸž¢ë¤§¢±äŸå Ÿ , ¢ë¢ äŸ­±äŸåŸ  ¨©¡¨©¥ ¢¡¤­ä¨é °«¨©¡ä¢®£ Ÿ­ï:
•Ÿ§¢í¨§¨©ª«¨©  Ÿ­¨©¥ ú¦§¢¦¨­®äŸå Ÿ  å«¢­è¤, ü¢«®¢é¤ °«¨©¡ä¢®£ Ÿ­¤
¥¤ž­¨¡¨¥¢«¤  ì­¢ž±¤¢ Ÿ­ï ò ¢­«¢  æ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­ï, ¨­¨ £
¡§¢±äŸå Ÿ  è¤ìŸ­Ÿ ±¤¢å ±Ÿ §­¤ì¨©í¥¢  Ÿé¢ ¢ž¨ä:

� €-Ÿ­¤ ¢ñ¢ ù¤  ì­¢ž±¤¢ Ÿ­¤ ¬¢û¢ ¨©¥ï ž¢§¢­äŸå æ � §¢å¤
 ­¬¢îŸ­§¢«¤  £­¨¥¢§¨¦­¢ì¤¢«¤ Ÿé¢ ¢ž¨ä (þÚÛËâ� .,1965]….‚.—¢í¢­«¢ ¤
ùò¢ü¨²¨©ª«¢¥¬ (»ÛôÛÙãÎ ÕËÓãÎ Í.Ô., 1982] ˜“ 5/40 ¥ž (“å¨ä¢ž¤¢)
¢è¡¨­¬Ÿ §¤ ä­¢: ƒîä¢® ¢è¡¨­¬Ÿ §ï ë¢­¨© ¢ž¨©¥ æ 13%-ng ¦¤ë¡, ¨­ï ª¨©«å æ
§¢å¤¡ ª¤ªŸé¤ ä­¢ ¡§¢ ¢å ¢¥¨©­ ¬¢­¢ž îî­Ÿ­§: ‚ °­¢ûŸî§¨©ª«¢  èŸë£¨©¥
 ¥¨©î Ÿ­¤ ž¨é£¤  ¨­ëŸ¡ ¡§¨©¦¤ç ž¢ªŸ±äŸå æ°¢¥¢ë¢§¢¡²¢   «¨©ª¤ 2%-ng
£å¨­¨ì¨­¥¢«¤  å¨©®¨©«ª:� ¤ ì­¢ž±¤¢ Ÿ­¤ ¬¢û¢ ¥¢  °¢¥¢­ ú¦§¢¦¨­®äŸå æ
£å¨­¨ì¨­¥:¥Ÿª¢ ¨å:¢¥¨ ¤¢ž (45:35:10ï¡§ ®¢ä¢å¤) å¨©®¤ç Ÿ­¤°¢¥¢ž¢­¦ï:
‘¢û¢ ¥¢  û¢¥¢ ¢žï ¥¤ð¤  °¢îä¨ä ž¢í¥Ÿå æ 60­¨ëŸ: Š¤ªŸé¤ ä­¢
¢è¡¨­¬Ÿ §¤ ç¨­¢±¨©¥¤± °Ÿ§¨ � €-Ÿ­ï °¢«§ ¢¬Ÿ­äŸå Ÿ  «¨è¤ ¦¨å¨­î¤ Ÿ­¨ä:
•¢¯¢² � €-Ÿ­¤ ¤èŸ §¤ì¤ž¢±¤¢  ¢ ±ž¢±äŸå æ äž¢ Ÿ­¤ � (¡§¨©¦¤ç Ÿ­¤)
ú¦ ¨©ª«¢¥¬, ¤ çëŸ¡  ¢ò Rf -  Ÿ­¤ ¥¤ð¨±¨ä: €èŸ §¤ì¤ž¢±¨©¥¤± °Ÿ§¨
¡¤å¤ž¢¦Ÿå¤ � €-Ÿ­ ë¢­¨© ¢ž¨é °¢¥¢ë¢§¢¡²¢  ¥¢¡Ÿ­¨©¥ ¨­¨îäŸå æ
å¤ë¤è¢«¤  ì¨¡ì¨­ï “äŸ§¢î ¤ ¥Ÿª¨è¨ä [ÁÔÖÚÛõÖÔÔ.Æ.,1973]: � € £¢ ¢žï
¢­§¢°¢«§Ÿå Ÿ £ §¨ž¨¡ Ÿ­¨ä ò 1¦ °«¨©¡ä¢®£¨©¥å¤ë¤è¢«¤  ì¨¡ì¨­¤ £¢ ¢ž¨ä:

� ˜-Ÿ­¤ ¢ñ¢ ù¤  ì­¢ž±¤¢ Ÿ­¤ ¬¢û¢ ¨©¥ï ž¢§¢­äŸå æ � §¢å¤
 ­¬¢îŸ­§¢«¤  £­¨¥¢§¨¦­¢ì¤¢«¤ Ÿé¢ ¢ž¨ä (1965] ….‚.—¢í¢­«¢ ¤
ùò¢ü¨²¨©ª«¢¥¬ (1982] ˜“ 5/40 ¥ž (“å¨ä¢ž¤¢) ¢è¡¨­¬Ÿ §¤ ä­¢:
‚ °­¢ûŸî§¨©ª«¢  èŸë£¨©¥  ¥¨©î Ÿ­¤ ž¨é£¤ , ¨­ëŸ¡ ¡§¨©¦¤ç ž¢ªŸ±äŸå æ
°¢¥¢ë¢§¢¡²¢   «¨©ª¤ 2%-ng £å¨­¨ì¨­¥¢«¤  å¨©®¨©«ª:� ¨¡ì¨å¤ë¤è¢«¤ 
ì­¢ž±¤¢ Ÿ­¤ ¬¢û¢ ¥¢  °¢¥¢­ ú¦§¢¦¨­®äŸå æ £å¨­¨ì¨­¥:¥Ÿª¢ ¨å:ð¨©­
(65:25:4 ï¡§ ®¢ä¢å¤) å¨©®¤ç Ÿ­¤°¢¥¢ž¢­¦ï: ‘¢û¢ ¥¢  û¢¥¢ ¢žï ¥¤ð¤ 
°¢îä¨ä ž¢í¥Ÿå æ 60­¨ëŸ: Š¤ªŸé¤ ä­¢ ¢è¡¨­¬Ÿ §¤ ç¨­¢±¨©¥¤± °Ÿ§¨ � ˜-Ÿ­ï
°¢«§ ¢¬Ÿ­äŸå Ÿ  «¨è¤ ¦¨å¨­î¤ Ÿ­¨ä: •¢¯¢² � ˜-Ÿ­¤ ¤èŸ §¤ì¤ž¢±¤¢ 
¢ ±ž¢±äŸå æäž¢ Ÿ­¤ (¡§¨©¦¤ç Ÿ­¤) ú¦ ¨©ª«¢¥¬, ¤ çëŸ¡  ¢ò Rf-  Ÿ­¤ ¥¤ð¨±¨ä:

€èŸ §¤ì¤ž¢±¨©¥¤± °Ÿ§¨ ¡¤å¤ž¢¦Ÿå¤ � ˜-Ÿ­ ë¢­¨© ¢ž¨é °¢¥¢ë¢§¢¡²¢ 
¥¢¡Ÿ­¨©¥ ¨­¨îäŸå æå¤ë¤è¢«¤  ì¨¡ì¨­ï “äŸ§¢î ¤ ¥Ÿª¨è¨ä [1973]:‚« ¨©°Ÿ§ò
“ � -46 ¡ëŸž§­¨ì¨§¨¥Ÿ§­¤ ú¦ ¨©ª«¢¥¬ 815 ¥ ¢å¤£¤ Ÿ­ž¢­¨©ª«¢  §¢ž ¨­¨îäŸå
æ � ˜ £¢ ¢žï, ¨­  æå ¢­§¢°¢«§Ÿå Ÿ £ §¨ž¨¡ Ÿ­¨ä ò 1¦ °«¨©¡ä¢®£¨©¥å¤ë¤è¢«¤ 
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ì¨¡ì¨­¤ £¢ ¢ž¨ä:
� ˜‚2-¤ ¢ž§¤ä¨©ª«¨© ï ¨­¨îäŸå � ¡ëŸž§­¢ì¨§¨¥Ÿ§­¤ž Ÿé¢ ¢ž¨ä ï¡§

Grassl ¾., Moellering-¤ (Grassl ¾., Moellering Î., 1969] ….‚.—¢í¢­«¢ ¤
ùò¢ü¨²¨©ª«¢¥¬ U� -46 ¡ëŸž§­¨ì¨§¨¥Ÿ§­¤ ä­¢ 578 ¥ ¢å¤£¤ Ÿ­ž¢­¨©ª«¨© ¨©¥:
� Ÿ­¥Ÿ §¤ ¢ž§¤ä¨©ª«¢  ¨­¨î¥¢  û¢¥¢ ¢ž ¨­ëŸ¡ ¡¨©¬¡§­¢§ ú¦§¢¦¨­®äŸå æ
ì¨¡ì¨å¤ë¤è Ÿ­¤ ž¢«¨©  £¢ ¢ž¨©ª«¨© ï, ¥¢¡ ¢ä¨­¢ëŸ¡ ùä¤ èŸé ¨©±¤±
¢ ð¢§¢® è¤ë¢å¥¤§¨¤åì¨¡ì¢§¤è¤å²¨å¤ å¨©®¨©«ªï:€ ž¨©¬¢±¤¨  ²¢ñ ¨©­èï
(Ù³ 9.5) ¨© Ÿ­ °Ÿ§ò«¢å ¬¢é¢è­¨©«ª¨© ï. 0.1 • ¦å¤±¤å-¦å¤±¤ ¢«¤  å¨©®¨©«ª,1•
MgC12-¤å¨©®¨©«ª,CaC121% å¨©®¨©«ª,ž­Ÿí¨å ž¢­¥¤­ ¤ è¤ž¢§¨­: 2.7 ¥å ¤ è¨©ž±¤¨ 
²¢ñ ¨©­è¤  ¢äŸå¢±äŸå æ0.1¥åè¤ë¢å¥¤§¨¤åì¨¡ì¢§¤è¤ å¨©®¨©«ªò 0.1¥å
1% §­¤ë¡¤ ¤ å¨©®¨©«ª: ‚­è«¨© £ Ÿ­ï ¢­§¢°¢«§äŸå Ÿ  ë¢«¥¢ ¢ž¢ 
¥¤¢ä¨­ Ÿ­¨ä (žå¢ ¨©¥ï 578 100):

‚† � -¢í¢«¤ ¢ž§¤ä¨©ª«¢  ¨­¨î¨©¥ï ž¢§¢­äŸå æ � ¤¡žŸ ò “¨©¬¢ñ¨¨©«¤
¥¨è¤ì¤ž¢±ä¢® ¥Ÿª¨è¨ä [ÁÖÇÖÎßÞÝ¼.Í., þÝËãÙØÝÛãË.ã,ýÙßÖÎÝÓÓ.Ô.,1981),̈ ­ï
°¤¥ ä¢® æ‚† � -¢í¢«¤  ñŸ¢ž±¤¢«¤ ï ª¢±£¨©¥ ¢ ú­¦¢ ¢ž¢  ì¨¡ì¨­¤ ¢¯¤
¦­¢ ±¥¢  ä­¢: Na/K-‚† � ¢í¤ ¤ ž¨©¬¢±¤¨  ¥¤ð¢ä¢«­ï ¬¢±¤ ¢ °­¢ûŸî§
ž¢§¤¨  Ÿ­¤± ë¢­¨© ¢ž¨©¥ æ­0.1¥¥¨å ¨©¢¬¢«¤ : –Ÿ¢ž±¤¢  ¡ž¡ä¨©¥ æ ¥¨©î¤ 
¢äŸå¢± Ÿå¨ä ‚† � -¤ ¢ °­¢ûŸî§ ž¨ ±Ÿ §­¢±¤¢«¤ å¨©®¨©«ª (ª¢­¥
ë¢§­¢¡§¢®) ò ž¢ ¦ Ÿ±ä¨©¥ Ÿñ£å¨­£¢±¢²¢ªªä¤ 5%-ng å¨©®¨©«ª¨ä:Na/K-
‚† � ¢í¤ ¢ž§¤ä¨©ª«¢  ¨­¨î¨©¥ï ¨­¨îäŸå æï è°¢ ¨©­ ò Mg-‚† � ¢í¢«¤ 
¢ž§¤ä¨©ª«¢  §¢­¬Ÿ­¨©ª«¢¥¬: � Ÿ­¥Ÿ §¤ ¢ž§¤ä¨©ª«¨© ï ¢­§¢°¢«§äŸå æ 1¥¦
¢ ú­¦¢ ¢ž¢  ì¨¡ì¨­/1¥ž¦ ¡ë¤§¢ž¨©±¤ ¥¤¢ä¨­ Ÿ­¨ä: ÿë§¤ž¢ž¢ 
²§¨©ª«¨© ï ¨­¨îäŸå æ U� -46 ¡ëŸž§­¢ì¨§¨¥Ÿ§­¨äê 815 ¥ ¢å¤£¤ Ÿ­ž¢­¨©ª«¨©¥
§¢ž:

“§¢±ä¢® §ä«¢å Ÿ­¤ ä¤¯¢ž¢¦­¢ž¢  ¥î¢ž¨©¥ Ÿ­ï ž¢§¢­äŸå Ÿ  � ¤îŸ­-
“§«¨©èŸ §¤ Ÿé¢ ¢ž¨ä °¢ä¢¡§¤¨©ª«¢  ç¢ü¢ ¤î¤ ¨­¨î¥¢¥¬:

•†‡‚•ˆ‡ˆ‰Š‹‚ƒ ‚„•‹ˆ‰ƒ”ƒ†„ ˆ‰ ”ƒƒ‚„Žˆ‰•›
“¢­ž¨¥¢«¤ ¢²§¢® ¨©ª«¢  ª¢é¢ ª¢«¤  ¢¡ëŸž§ Ÿ­¤ ¬¢±¢°¢«§¥¢  ò

¬¨©ª¢ ¨å¤è Ÿ­¤ ¢®¢ ±«¢åê ’‚“-167-¤ ¢­è«¨© ¢äŸ§¨©ª«¢  ¦ ¢°¢§¥¢ 
 ë¢§¢ž¨ä ¡¢­ž¨¥¢-180 ¨©ñ¨©±£¢«¤ ¥¨èŸå¤ä­¢ ¨©¡¨©¥ ¢¡¤­äŸå Ÿ  äŸ­ð¤ ¤¡
°¢ž¢¨©ñ¨©±£¢«¤  ò ª¢é¢ ªž¢«¨© ¢± ¨é °¢§ž¨©ª«¨©  Ÿ­ï: •¢îä¤ ¢ñ Ÿå¨ä
žŸ ¡¢ª¢é¢ ª Ÿ­¤ ¢²§¢°¢­¥¢  èŸ­ï  ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­¤ í¢­¦¢±¥¢ 
¥Ÿ²¢ ¤í¥ Ÿ­¨©¥ ¥Ÿ­ ž¨é¥¤± ¨©¡¨©¥ ¢¡¤­äŸå æ ’‚“-167-¤ ¢íèŸ±¨©ª«¨© ï
ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤, ü¢«®¢é¤ ò æ­¤ª­¨±¤§ Ÿ­¤
¢ñ¢ ù¤  ì¨¡ì¨å¤ë¤è Ÿ­¤ ¨­¢ž¢ž¢  ò £¢ ¢ž¢ž¢  §Ÿé¢î¢­ûŸ­¤,
ì¨¡ì¨å¤ë¢í¢ ‚î-¤, ¤ çëŸ¡  ¢ò ¤¨ ü¨²¢è­¤ç ‚† � ¢í Ÿ­¤ ¢ž§¤ä¨©ª«¢ 
§Ÿé¢î¢­ûŸ­¤ ä­¢:

ŠŸò ¥¨åŸž¨©å¢žŸ ¡¢¬¢ ¢ž¢  ò ¦Ÿ Ÿ§¤ž¢ž¢  °Ÿ§¢í¨§¨©ª«¨©  Ÿ­ï
äž¢«¨©¥ Ÿ , ¨­ ç¢­¨­¢ž  ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­ï °¢¥¢­ä¨©¥ Ÿ  °¤¥ ¢ž¢ ¨©¥
¦Ÿ ¨¥¢«¤  ¢²§¢°¢­¨©¥ Ÿ­, è­¢ ± ®¢¦¥¢  ¥Ÿ²¢ ¤í¥ Ÿ­ï ò äŸ­ð¤  Ÿ­¤
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ž¢ëï ¬ð¤ð Ÿ­¤ ì¨© ž±¤¨ ¢å ²¢ ¦¢­¨©¥ Ÿ­¤ °Ÿ§ ¥ ¨©¥ æäŸ­ð ¢ž¢ ¢ëŸ¡
çå¨©¡¢¬¢ ä¢® (L¡ S., etal., 2006;Garlich J.R.,De P.,Dey N., etal,2008;Falasca
M., SelvaggiF., BuusR.,Sulpizios.,Edling CE.,2011):‘¨å¨­ ¨©ñ¨©±£ Ÿ­¤ û¢¥¢ ¢ž
°¢«§ ¢¬Ÿ­ä¨©¥ Ÿ  ¦Ÿ Ÿ§¤ž ¢ë¢­¢§¤ ž¢ñ¨©±ä¢®£¤ ò/ž¢¥ ¬ðð¢«¤ 
ë­¨å¤ìŸ­¢±¤¢«¤  ¥¢¡ ¢ž±¨é ¦Ÿ Ÿ­¤ ì¨© ž±¤¨ ¢å ¢ž§¤ä¨©ª«¢  ¨­¨î¢ž¤
²¢ ¦¢­¨©¥ Ÿ­: •¢­è¨© ò žŸ è¢ ¤ Ÿ­¤ ¦Ÿ ¨¥¤ äŸ­®¢ ¨©¥ï ° ¢­¢ä¨­¨©ª«¨© 
§äŸ± ¤èŸ §¤ì¤ž¢± Ÿå ¬¢í¥¢ª¤ä ¦Ÿ Ÿ­, ¨­¨ ± ¥¨©§¢±¤¢ Ÿ­ï °¢ ¦¨©±¢«¤ 
èŸ­ Ÿ  ²¢é¨©¥  ¨­¥¢å ¬ðð¤±£¢é±žŸé¢«¤ ¤ ü¨²¢žŸ­ë¥¢  ¦¨­®ï ª¢± Ÿ­¨©¥:
“¢ž¢«  ¥¤ ç ú­¡ å¤¨ä¤  ¬¢±¢°¢«§ä¢® çŸ  ¢«  ¦¨­®¨  Ÿ­ï, ¨­¨ £ ¢ñ¢ð¢± ¨©¥
Ÿ   ¥¢  ¥¨©§¢±¤¢ Ÿ­ (Kingsbury S.R.,Gout I.T.,2003;Maffucci T.,Cooke F.T.,Foster
F.M.,et.al.,2005;Kangs.,Denley ´., VanhaesebroeckÔ.,Vogt À.»., 2006;Maira s.M.,
StaufferF.,Brueggen J.,et al.,2008;Markman Ô.,Atzori F.,Pe 'rez-Garci'a J.,Tabernero
J.,Baselga J.,2010]:

� ¢­¨­¢ž ¬ð¤ð Ÿ­¤ žå¨  Ÿ­¤ ¢ñ¢ð¢±¨©¥ï ò ž¨©§¢ž¨©¥ï ž¢ëä¢® æ ¢ò
¢ë¨ë§¨í¤ ®­¢¦­¤ °Ÿ§: ”¢é±žŸé¢«¤  ¬ð¤ð Ÿ­¤ ¢¯¤ ²ª¢ ¤ç Ÿ­¤
î¢­¨© ¢ž¢ž¢  ¢ž§¤ä¢±¨©¥ï ¬Ÿ­¨©¥ æ §­¢ ¡ì¨­¥¢±ä¢® ¬ð¤ð Ÿ­¤
ìŸ ¨§¤ë¤ž ü¨ü¨²¨©ª«¨©  Ÿ­¤, äŸ­ð¤  Ÿ­ï ùŸ­£ Ÿ  ¬Ÿ­¨©¥ë­¨å¤ìŸ­¢§¤ä ¢¯¤
¦Ÿ­¨© ¢ž¨©ª«¨©  ò ž¨­± ¨©¥ Ÿ  è¤ìŸ­Ÿ ±¥¢  ¨© ¢ž¨©ª«¨© ï: �  ¨­°¤ä ¢«è
°¢§ž¢ ¤î Ÿ­¤ £¢é±žŸé¢«¤  ¬ð¤ð Ÿ­ï ùŸñ£Ÿ  ¬Ÿ­¨©¥ ¢ñ¢äŸå¨©ª«¨© ê  ¨­¥¢å
¬ð¤ð Ÿ­¤  ž¢§¥¢¥¬ ¥¤¢ ¥¢  ë¢«¥¢  Ÿ­¨©¥ ¢¯Ÿå¨© ò ¦¨«¢§òŸå¨© °¢¥¢­ (Kang
S., SeoS.S.,ChangH.J., etal.,2008; MaroneR.,Cmiljanovicv.,GieseÔ.,Wymann M.P.,

2008]: •¢§ž¢ î¢ž¢  æ, ¨­ ¬ð¤ð Ÿ­¤ ¢ë¨ë§¨í¤  Ÿ ª¢­žäŸå¨©
¢ ž¢­¨é¨©©ª«¨© ï, °¢ è¤¡¢ ¨©¥ æ ¥¤î¢­£ ¢²§¢¬¢ ¨©ª«¨©  Ÿ­¤ /¢¨©§ñ¤¥¨© 
°¤ä¢ è¨©ª«¨©  Ÿ­, ä¤­¨©¡¢«¤  ¤ ìŸž±¤¢ Ÿ­ ò ¢«å / ¢²§¢® ¢«¤ 
¥Ÿ²¢ ¤í¥ Ÿ­¤ ²ª¢ ¤ç ¦¨­®¨  (Gassama-Diagné., YuW., ter BeestÇ.,et.al.,2007;
CainR.J.,Ridley A.J.,2009;Bunney T.D.,Katan¾., 2010]:

‘ð¤ð Ÿ­¤ ç¢­¨­¢ž §­¢ ¡ì¨­¥¢±¤¢«¨©¥ ò ¢ë¨ë§¨í¤ ®­¢¦­Ÿ­¤
²¢ ¦¢­¨©¥ Ÿ­¨©¥ ¢ñ¢ð ¢°Ÿ­ª §Ÿé æ§­ä¨©¥  ¢ò ª¢é¢ ª¢«¤  å¤ë¤è Ÿ­¤ :
� ¨¡ì¨¤ ¨í¤§¤è¢«¤  |� €/ ò ¡ì¤ ¦¨¥¤Ÿå¤ ¢«¤  ±¤žåŸ­¨©¥  Ÿ­¦­¢ää¢®
å¤ë¤è Ÿ­¤ ¢íè¢ î¢ ¢«¤  ì¨© ž±¤¢«¤ ²¢ ¦¢­¨©¥ Ÿ­ï è¤§¢­žä¨©¥ Ÿ  ¨­ëŸ¡
ž¢­ò¨­ Ÿ­ò¨©«ªê¬ ¨©ª¢¦­¢ž¢  ¢ñ¢ ù ¢°¢§ž¨©ª«¨© : •¢¡ ¢ä¨­¢ëŸ¡, ¥¤
î¢­£ ¢î²¢§¢ £ Ÿ­¨©¥  îä¨©¥ Ÿ   ¨­¥¢å ò ç¢­¨­¢ž ¬ð¤ð Ÿ­¤ å¤ë¤è¢«¤ 
ž¢í¥¤ §¢­¬Ÿ­¨©ª«¨©  Ÿ­ï (´ÝØÖÎÓÔÛÓ.Î.,2004;Gray A., OlssonÎ., Batty I, et.al.,
2003;HollestelleA., ElstrodtF.,NagelJ.H., etal.,2007;Wu Î., FengW.,ChenJ.,Chan
L.N.,et.al.,2007]:

‚²§¢¬¢ ¨­Ÿ  ùò¢ü¨²ä¢® ¬ð¤ð Ÿ­¤  °¢§¨©ž å¤ë¤è Ÿ­¤ ¥¨è¤ì¤ž¢±¤¢ ,
 Ÿ­¢ñ«¢å è­¢ ± ¦Ÿ­ú£¡¤è¢±¨©¥ï ò ì¨¡ì¨å¤ë¢í¢«¤  °¤è­¨å¤íï, ž¢­¨é Ÿ  ¡­Ÿå
žŸ ¡¢ž¢ ¨­Ÿ  ž¢­ò¨­ ¬ðð¢«¤  ë­¨±Ÿ¡ Ÿ­¤ ²¢ ¦¢­¨©¥ Ÿ­ï, ¢«è ªä¨©¥
¦Ÿ Ÿ§¤ž ¦¨­®ï ª¢± Ÿ­ï ò ¢ë¨ë§¨íï (ÀÛàÐËÆÎÎ.Ú.,ÀÛàÐËÆÎ́.³., 2002;ÂÓÌÓÔ
¸.Á., 2004;RayG.,BetraS.,ShuklaN.K. et al.,2000;Kangs.,BaderA.G.,Vogt P.K.,2005;
Hughes-FulfordM., etal.,2006; Wuw.s.,2006;Lemmon M.A., 2008;Zhao L.,Vogt À.».,
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2008]:
‚«¡ë¤¡¨ä, ž¢­ò¨­¨©¥ Ÿ  å¤ë¤è¢«¤  ¬¢é¢è­¢¥¢¡Ÿ­¤, ¥¢¡ ¢ä¨­¢ëŸ¡

¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦Ÿ­¤ ¢ž§¤ä ¥¢¡ ¢ž±¨©ª«¨©  ¨© Ÿ±¨é å¤ë¤è Ÿ­¤ èŸ­¤
¨©¡¨©¥ ¢¡¤­¨©ª«¨©  Ÿ­ï ë­¨å¤ìŸ­¢±¤¢«¤ ò ¢ë¨ë§¨í¤ ž¢­¦¢ä¨­¥¢ 
¥Ÿ²¢ ¤í¥ Ÿ­¨©¥, ¨­ï ž¢­¨é æ  ë¢¡§Ÿå  ¨­ °¢ž¢¨©ñ¨©±£¢«¤ 
ë­Ÿë¢­¢§ Ÿ­¤ ¡ž­¤ ¤ ¦¤ ò £¤¥¤¨ªŸ­¢ë¤¢«¤ ¢­è«¨© £ ¬¢­Ÿå¢ä¥¢ ï:

•¤ð¬ðð¢«¤  ü¨²¢íèŸ±¨©ª«¨©  Ÿ­¤ ¥Ÿ²¢ ¤í¥ Ÿ­¤, ¢íè¢ î¢ ¢«¤ 
°¢¥¢ž¢­¦Ÿ­¤ ²¢ ¦¢­¨©¥ Ÿ­¤  ¨©ééä¢® °Ÿ§¢í¨§¨©ª«¨©  Ÿ­ï ¥¤î§ æåŸéŸåŸ 
¬ûîž¢¦¤§¨©ª«¢  ò žŸ ¡¢¬¢ ¢ž¢  ¨å¨­§¤ ¦¤§ ¢ž¢  Ÿ­¤ ¨©î¢è­¨©ª«¢ 
žŸ §­¨ ¨©¥:

’Ÿ­ð¤  §¢¡ ¢¥«¢ž Ÿ­¨©¥ ¢ž§¤ä¨­Ÿ  £  ¢­žä¨©¥ æ ì¨¡ì¨¤ ¨í¤§¤è¢«¤ 
/� €/ ¥Ÿ¡Ÿ ðŸ­ Ÿ­¤ èŸ­ï ¢íè¢ î¢ ¤ ü¨²¢ ±¥¢  ¦¨­®ï ª¢± Ÿ­¨©¥ £¢é±žŸé¤
û¢¥¢ ¢ž: ‚ñ¨éð ò ¨©ñ¨©±£¢«¤  ¬ð¤ð Ÿ­¤ °¢ž¢¢ë¨ë§¨í  ¢ë¢°ñä¨éê � €-
¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ ž¢­¦¢ä¨­¥¢   ¨©­¬ ¥Ÿ²¢ ¤í¥ Ÿ­¤
¨©¡¨©¥ ¢¡¤­¨©¥ï ž¢­ò¨­  î¢ ¢ž¨©ª«¨©  ¨© ¤ £¢é±žŸé¤ ¥¨åŸž¨©å¢«¤ °¤¥£Ÿ­¤
ë¢­í¢¬¢ ¥¢  ¦¨­®¨©¥ [ÁËÓØÛÙâ³.³., 1993;ÉÖÙÖØÓÔB.Ê.,»ÛáÛÝ́.Ê., ÉÓËÓÚÓÔØÝÆà
¶.¼., 2002;ÁÓØØÓL.,2001;Cully ¾., You ³., LevineA.J.,Mak T.W., 2006;Eichhorn P.J.,
Gili M., Scaltriti M., et al.,2008]:

ƒŸ­ž¢«¨©¥¡ ž¢­ò¨­ä¨©¥ æ ì¨¡ì¨¤ ¨í¤§¤è¢«¤  ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤
°¤¥ ¢ž¢  úé¢ž Ÿ­¤± ¥Ÿž¤ê ì¨¡ì¨¤ ¨í¤§¤è-3-ž¤ ¢í¢«¤  ž¢¡ž¢è¤
¦¨­®¨© Ÿ¨©ª«¢  ²¢ ¦¢­¥¢  èŸ­ï ¬ ¨©«ª¨ä §¢­¬Ÿ­ ¨©ñ¨©±£ Ÿ­¤ í¢­¦¢±¥¢ 
¦¨­®¨©¥ (—¢í¢­«¢  ….‚., ‚äŸ§¤¡«¢  � .†., 2011;þÛÚØÝÛãÉ.´., »ÙÛØÆËâÎÆÝÓÔ
¾.´., ÂÛÔËÆßÖÎÝÓÓ.É.,2007;·ÙËÓÔØÝÛã¶.´., ÄÓÌÓÙÝÓÔÛ¸.Ã., � ÖÓ×ÛÎÓÔÛ³.´., 2009;
BaderA.G.,Kang‡.,ZhaoL.,Vogt P.K.,2005;Engelman J.A., Chen L.,Tan X., etal.,2008;
Aksamitiene½.,KholodenkoB.N.,Kolch W., et.al.,2010]:

†å Ÿå¨ä äŸ­¨°¤î«¢å¤± ò °¢îä¤ ¢ñ Ÿå¨ä žŸ ¡¢ª¢é¢ ª Ÿ­­¤ ž¢­ò¨­ èŸ­ï
¢ñ¨éð ¬ð¤ð Ÿ­ï £¢é±žŸé¢«¤ ¤ ü¨²¢žŸ­ë¥¢  ë­¨±Ÿ¡ Ÿ­¨©¥ ¥Ÿ­ ž¨é¥¤±
¨©¡¨©¥ ¢¡¤­äŸå Ÿ  ì¨¡ìñ¤ ¨í¤§¤è¢«¤  ±¤žå¤ °¤¥ ¢ž¢  ¬¢é¢è­¢¥¢¡Ÿ­¤
§Ÿé¢î¢­ûŸ­ï ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢ 
 Ÿ­£¨:

•Ÿ­ ž¨é¥¤± ¡§¢±ä¢® §ä«¢å Ÿ­¤ °¢¥¢ù¢«  ü¨­ù¢­¢­¢ž¢  ¡¢­ž¨¥¢ 
¨©¡¨©¥ ¢¡¤­ä¢® ¬¨å¨­ °«¨©¡ä¢®£ Ÿ­¨©¥ ò æ­¤ª­¨±¤§ Ÿ­­¤ ª¢é¢ ª Ÿ­¨©¥
¬ ¨©ª¢¦­ä¨©¥ æ ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ ¢ñ¢ ù¤  ì­¢ž±¤¢ Ÿ­¤ £¢ ¢ž¢ž¢  ò
¨­¢ž¢ž¢  í¦¢å¤ §Ÿé¢î¢­ûŸ­¨ä ( ž.1-3]: ‚«è ë¢«¥¢  Ÿ­¨©¥  ž¢§ä¨©¥ æ
æ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª¢«¤  §­¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ ò
è¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ °¢­¢¬Ÿ­¢ž¢  ë¢­¨© ¢ž¨©ª«¢  ä¤¯¢ž¢¦­¨­Ÿ 
°¢ä¢¡§¤ (p<0,01)  ä¢í¨©¥ ò ¥¨ ¨ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ ¥¢ž¢­è¢ž¤ ¢¯¤
¥¤§¨©¥:

•¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ è¤§ä¨©¥ æ
ª¢é¢ ª¢«¤  §­¤ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ °¢­¢¬Ÿ­¢ž¢  ë¢­¨© ¢ž¨©ª«¢ 
ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤  ä¢í¨©¥ ò è¤ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ í¦¢å¤ (p<0,01)

10

¢äŸå¢±¨©¥: ‚«è ë¢«¥¢  Ÿ­¨©¥ žŸ è¢ ¤ Ÿ­¤ ü¢«®¢é¨©¥  ž¢§äŸå æ
§­¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ ¥¢ž¢­è¢ž¤ ä¤¯¢ž¢¦­¨­Ÿ  í¦¢å¤ ¢¯, ¨­ï äž¢«¨©¥ æ
¤¥¨©  °¢¥¢ž¢­¦¤ ¢ž§¤ä¢±¥¢  ¥¢¡¤ : ‚«¡ ë¢«¥¢  Ÿ­¨©¥,
¥¨ ¨ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ ¥¢ž¢­è¢ž¤  ä¢í¥¢  ì¨ ¤ ä­¢  ž¢§ä¨©¥ æ ¢ò
è¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ ¥¢ž¢­è¢ž¤ í¦¢å¤ (p<0,01)¬¢­ù­¢±¨©¥:

50
40
30

20
10
Ó

‡� € • � € • � €
ÿ¢ñ¨éð Š¡¢­ž¨¥¢-180 ÿ¬¨©û¨©¥

ƒž¢­ 1. � €-¤ °¤¥ ¢ž¢  ì­¢ž±¤¢ Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï æ­¤ª­¨±¤§ Ÿ­¤
ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨

•Ÿ§¢í¨§ä¨é ¥¤¢±¨©ª«¢   Ÿ­¢­ž¨©¥¤± °Ÿ§¨ ¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥
 ž¢§ä¨©¥ æ  îä¢® ±¨©±¢ ¤î Ÿ­¤ ¨­¨î¢ž¤ê ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤ (p<0.01)
 ¨­¥¢ä¨­¨©¥: € ç äŸ­¢¬Ÿ­ä¨©¥ æ ¥¨ ¨ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ , ¢ë¢ è­¢ ±
¥¢ž¢­è¢žï æ­¤ª­¨±¤§ Ÿ­¤ ò ü¢«®¢é¤ ¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ¥ ¨©¥ æ
¢ ü¨ü¨²: •¢§ž¢ î¢ž¢  æ, ¨­ §­¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤ ò
è¤ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ ¥¢ž¢­è¢žï °Ÿë¢§¨±¤§ Ÿ­¨©¥ °¢¥¢­«¢ å­¤ä
 ¨­¥¢ä¨­ä¨©¥ æ,̈­  ¢ ž¢¡ž¢® äž¢«¨©¥ æ¡¢­ž¨¥¢«¤ û¢¥¢ ¢ž °Ÿ§¢í¨§ä¨é
¥¤¢±¨©ª«¢  ¢­è«¨© ¢äŸ§¨©ª«¢  ¥¢¡¤ :

50

40

30

20

10

‡� € • � € • � €

ÿ¢ñ¨éð 2 ¡¢­ž¨¥¢-180 6 ¬¨©û¨©¥

ƒž¢­ 2.� €-¤ °¤¥ ¢ž¢  ì­¢ž±¤¢ Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï °Ÿë¢§¨±¤§ Ÿ­¤
ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨
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ˆ©¡¨©¥ ¢¡¤­ä¢® ±¨©±¢ ¤î Ÿ­¤ ¬¢±¢­ù¢ž ¢­ûŸ£ Ÿ­¤ äŸ­å¨©®¨©ª«¨© ï±¨©«±
æ§¢å¤¡, ¨­ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤
æ­¤ª­¨±¤§ Ÿ­¨©¥, °Ÿë¢§¨±¤§ Ÿ­¨©¥ ò ü¢«®¢é¨©¥ §Ÿé¤ Ÿ  ¨© Ÿ ¨©¥
ì¨¡ì¨¤ ¨í¤§¤è¢«¤  ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ ±¨©±¢ ¤î Ÿ­¤ ¢äŸå¤ ²¨­ï
ü¨ü¨²¨©ª«¨©  Ÿ­: ‚«¡ëŸ¡, è¤§ä¨©¥ æ ª¢é¢ ª¢«¤  §­¤- ò
è¤ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ ¬¢±¢­ù¢ž £¢ ¢ž¨©ª«¢  ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤
¢äŸå¢±¨©¥, ¨­ï  îä¢® ë¢«¥¢  Ÿ­¨©¥ äž¢«¨©¥ æì¨¡ì¨¤ ¨í¤§¤è¢«¤  ±¤žå¤
¢ž§¤ä¢±¥¢  ¥¢¡¤ : •¢ °¤¥ ¢ž¢ ¨©¥ ¬ ¨­¨î æ£¢é±žŸé¢«¤  ¬ð¤ð Ÿ­¤ , Ÿ­¬
è­¢ £ ž¨­± ¨©¥ Ÿ  ¤­Ÿ ± ë¢î§ë¢ ¢ž¢  ¥Ÿ²¢ ¤í¥ Ÿ­ï ú¦§¢¦¨­®Ÿå¨©
¨© ¢ž¨©ª«¨© ï, ¤ çï ¬Ÿ­¨©¥ æ ¢ë¨ë§¨í¤ ¢­¦Ÿå¢ž¥¢ ï:

40
35
30
25 -
20
15 -
10 -
5 -
0 4

‡� € • � € • � €

ÿ¢ñ¨éð ¨©¡¢­ž¨¥¢-180 ÿ¬¨©û¨©¥

ƒž¢­ 3. � €-¤ °¤¥ ¢ž¢  ì­¢ž±¤¢ Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï ü¢«®¢é¤
¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167-¤ ¢íèŸ±¨©ª«¢ 

 Ÿ­£¨
•Ÿ­ ž¨é¥¤± ¡§¢±ä¢® ¢­è«¨© £ Ÿ­¤ ¢ñ¢äŸå. ²¨­ï äŸ­å¨©®¨©ª«¢   ë¢§¢

ž¨ä ¢ °­¢ûŸî§¨©ª«¨©  ¢ñ¢ð¢±¢ä ž¢§¢­Ÿå,  ¢ò ì¨¡ìñ¤ ¨í¤§¤è Ÿ­¤
ž¢­ò¨­¢¦¨©«   Ÿ­ž¢«¢±¨©±¤ç Ÿ­¤ °¢­¢¬Ÿ­¢ž±¨©ª«¨©  Ÿ­¤ ¦¨­®¢ž¤± Ÿ­¤
°¢îä¢­ž: ‚«è ±¨©±¢ ¤î Ÿ­¤ ò ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ ¢ñ¢ ù¤  ì­¢ž±¤¢ Ÿ­¤
¬¢±¢­ù¢ž ±¨©±¢ ¤î Ÿ­¤ ë¢­¨© ¢ž¨©ª«¢  ü¨ü¨²¨©ª«¨©  Ÿ­¤ °¢¥¢è­¨©¥ï
¢ñ¢äŸå ¤ ì¨­¥¢§¤ä æžŸ ¡¢ª¢é¢ ª Ÿ­¤ ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ ä¤¯¢žï
¦ ¢°¢§Ÿå¨© °¢¥¢­ (¢é.1-3]: “§¢±ä¢® §ä«¢å Ÿ­¤ °¢¥¢ù¢« , ¡¢­ž¨¥¢-180-¤
û¢¥¢ ¢ž ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ æ­¤ª­¨±¤§ Ÿ­¨©¥ è¤§ä¨©¥ æ
§­¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ I è¤ì¨¡ì¨¤ ¨í¤§¤è Ÿ­ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž±¤
 ä¢í¨©¥, ¥¤ çèŸñ  îä¢® ë¢«¥¢  Ÿ­¨©¥ í¦¢å¤¨­Ÿ  ¢¯¨©¥ Ÿ 
§­¤ì¨¡ì¨ ¤ ¨í¤§¤è Ÿ­/¥¨ ¨ì¨¡ì¨ ¤ ¨í¤§¤è Ÿ­ ò è¤ì¨¡ìñ¤ ¨

í¤§¤è Ÿ­/¥ñ ¨ì¨¡ìñ¤ ¨í¤§¤ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤± Ÿ­¤
¢­ûŸ£ Ÿ­ï:

•Ÿ­ ž¨é¥¤± ž¢§¢­ä¢® °Ÿ§¢¦¢ °Ÿ§¢í¨§¨©ª«¨©  Ÿ­¤ ¢­è«¨© £ Ÿ­ï ±¨©«±
Ÿ  §¢å¤¡, ¨­ 4-¬¨©ª¢ ¨å¤è Ÿ­¤ ¢®¢ ±«¢åê ’‚“-167-¤  Ÿ­¢­ž¨©¥¤± °Ÿ§¨
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æ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ è¤§ä¨©¥ æ̈©¡¨©¥ ¢¡¤­ä¢® ¬¨å¨­ ±¨©±¢ ¤î Ÿ­¤
°¢¥¢­«¢ å­¤ä  ¨­¥¢ä¨­¨©¥:

‚é«¨©¡¢ž 1
� ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¤ � €-¤ ¬¢±¢­ù¢ž £¢ ¢ž Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï
¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢   Ÿ­£¨ (¥¦
¢ ú­¦. P/¦ ª¢­¥ °«¨©¡ä¢®£¨©¥)

™¨©±¢ ¤î “§¨©¦¤ç “¢­ž¨¥¢-180 ‘¨©û¨©¥ Pi Àô
(n=10)

‡� € 54,5 +11,0 108,2+15,3 66,2+10,4 <0.01 0,05 >0,05

• � € 42,8+10,5 111,5+14,5 58,4+9,4 <0.001 <0.01 >0,05

• � € 66,5+13,4 74,2+12,8 68,7+10,0 <0.05 >0,05 >0,5
ƒî¨©¥ Ÿ­ ¡¢­ž¨¥¢-180-¤ §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¡§¨©¦¤ç¤ °Ÿ§

Pa-¡¢­ž¨¥¢ -180-¤ §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¬¨©û¥¢  °
--¬¨©û¥¢  §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¡§¨©¦¤ç¤ °Ÿ§

‚é«¨©¡¢ž 2
•Ÿë¢§¨±¤§ Ÿ­¤ ª¢é¢ ª¢«¤  � €-¤ £¢ ¢ž¢ž¢  ò ¨­¢ž¢ž¢  §Ÿé¢î¢­ûŸ­ï

¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢   Ÿ­£¨ (¥¦
¢ ú­¦. P/4 ª¢­¥ °«¨©¡ä¢®£¨©¥)

™¨©±¢ ¤î “§¨©¦¤ç “¢­ž¨¥¢-180 ‘¨©û¨©¥ Àô
(n=10)

‡� € 69,7+17,1 111,2+19,33 76,3+15,4 <0.01 <0.05 >0,05

• � € 61,7+14,4 122,0+20,8 88,0+10,5 <0.001 <0.05 <0.05

• � € 86,5+17,4 99,6+19,9 92,7+13,1 <0.05 >0,05 >0,05
ƒî¨©¥ Ÿ­ P;-- ¡¢­ž¨¥¢-180-¤ §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¡§¨©¦¤ç¤ °Ÿ§

P2-¡¢­ž¨¥¢ -180-¤ §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¬¨©û¥¢  °Ÿ§
- ¬¨©û¥¢  §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¡§¨©¦¤ç¤ °Ÿ§

‚é«¨©¡¢ž 3
•¢«®¢é¤ ¬ð¤ð Ÿ­¤ ª¢é¢ ª¢«¤  � €-¤ ¬¢±¢­ù¢ž £¢ ¢ž Ÿ­¤

ü¨ü¨²¨©ª«¨©  Ÿ­ï ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167 ¥¤¢±¨©ª«¢ 
¢íèŸ±¨©ª«¢   Ÿ­£¨ (¥¦ ¢ ú­¦. P/¦ª¢­¥ °«¨©¡ä¢®£¨©¥)

™¨©±¢ ¤î “§¨©¦¤ç “¢­ž¨¥¢-180 ‘¨©û¨©¥ Pi
(n=10)

‡� € 72,2+12,0 122,2+16,3 88,4+12,5 <0.001 <0,001 >0,05
• � € 58,8+11,4 111,2+10,7 62,1+11,5 <0.001 <0.01 >0,05

• � € 73,4t16,4 62,2+14,4 62,7+13,2 <0.05 >0,5 >0,05
ƒî¨©¥ Ÿ­ PI- ¡¢­ž¨¥¢-180-¤ §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¡§¨©¦¤ç¤ °Ÿ§

Pç-¡¢­ž¨¥¢ -180-¤ §ä«¢å Ÿ °¢¥Ÿ¥¢§¨©ª«¨© ï ¬¨©û¥¢  °Ÿ§
--¬¨©û¥¢  §ä«¢å Ÿ­¤ °¢¥Ÿ¥¢§¨©ª«¨© ï ¡§¨©¦¤ç¤ °Ÿ§

ƒîä¢® °¢­¢¬Ÿ­¢ž±¨©ª«¨©  Ÿ­¤ ¦¨­®¢ž¤± Ÿ­ï  ž¢§Ÿå¤ ü¨ü¨²¨©ª«¨©  Ÿ­
Ÿ  ž­¨©¥  ¢ò ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤ ò ü¢«®¢é¤
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¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ( ž.4-6]:

2
1.5

1

0.5

Ó

‡� €/• � € ‡� €/• � € • � €/• � €

Ó¡§¨©¦¤ç a ¡¢­ž¨¥¢ -180 ÿ¬¨©û¨©¥

ƒž¢­ 4. Š¢é¢ ª¢«¤  � €-¤ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤
ü¨ü¨²¨©ª«¨©  Ÿ­ï ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ æ­¤ª­¨±¤§¢«¤ 
ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180 û¢¥¢ ¢ž ò ’‚“-167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨ (¥ž¦
/¦¢­¥ °«¨©¡ä¢®£¨©¥)

1.4
1.2

1
0.8
0.6
0.4
0.2

Ó

‡� €/• � € ‡� €/• � € • � €/• � €

ÿ¡§¨©¦¤ç � ¡¢­ž¨¥¢ -180 ‚‘¨©û¨©¥

ƒž¢­ 5. Š¢é¢ ª¢«¤  � ‰-¤ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤
ü¨ü¨²¨©ª«¨©  Ÿ­ï ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¨©¥
ª¢é¢ ª Ÿ­¤ ¡¢­ž¨¥¢-180 û¢¥¢ ¢ž ò ’‚“-167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨ (¥ž¦ P/¦
ª¢­¥ °«¨©¡ä¢®£¨©¥)

“¢­ž¨¥¢-180-¤ ë¢«¢¥¢  Ÿ­¨©¥ ¤ çëŸ¡ °Ÿë¢§¨±¤§ Ÿ­¤, ¢« ëŸ¡ æå
ü¢«®¢é¤ ¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤  ä¢í¨©¥ æ
§­¤ì¨©¥¨² è¤§¤è Ÿ­°¤ì¨©ì¨ ¦¨­®¢ž±¤ ¢­ûŸ£ï, ò ž§­¨©ž
¢¯¨©¥ æ §­¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ/¥¨ ¨ì¨ ì¨¤ ¨í¤§¤è Ÿ­ ¢­ûŸ£ï: € ç
äŸ­¢¬Ÿ­ä¨©¥ æ è¤ì¨¡ìñ¤ ¨í¤§¤è Ÿ­/¥¨ ¨ì¨ ìñ¤ ¨í¤§¤è Ÿ­ ¦¨­®¢ž±¤
¥Ÿ®¨©ª«¢ ï, ¢ë¢ ¥Ÿ­ ü¨­ùŸ­¤ ë¢«¥¢  Ÿ­¨©¥ °Ÿë¢§¨±¤§ Ÿ­¨©¥ ¢« 
ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤  ä¢í¨©¥ æ,¤¡ž ü¢«®¢é¨©¥ê ž§­¨©ž (¥¨§ 2 ¢ ¦¢¥)
¢¯¨©¥: ’‚“-167 ¥¤¢±¨©ª«¢   Ÿ­¨­¨ä¢« ¢«¤   Ÿ­¢­ž¨©¥ï ü¨­ù¢­¢­¢ž¢ 
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I

žŸ è¢ ¤ Ÿ ­¤  °Ÿ§¢í¨§ä¨é °«¨©¡ä¢®£ Ÿ­¨©¥ ¬Ÿ­¨©¥ æì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤
äŸ­¨°¤î«¢å °¢­¢¬Ÿ­¢ž±¨©ª«¨©  Ÿ­¤ ¦¨­®¢ž¤± Ÿ­¤ ¢­ûŸ£ Ÿ­¤ ¨­¨î¢ž¤
 ¨­¥¢ä¨­¥¢ :

2.5
2

1.5

1

0.5

‡� €/• � € ‡� €/• � € • � €/• � €

ÿ¡§¨©¦¤ç ˆ¡¢­ž¨¥¢ -180 ÿ¬¨©û¨©¥

ƒž¢­ 6.Š¢é¢ ª¢«¤  � €-¤ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤
ü¨ü¨²¨ ©ª«¨©  Ÿ­ï ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ ü¢«®¢é¤ ¬ð¤ð Ÿ­¤

ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180 û¢¥¢ ¢ž ò ’‚“-167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨ (¥ž¦ P
/¦ ¢­¥ °«¨©¡ä¢®£¨©¥)

‚«¡ë¤¡¨ä, ¡§¢±ä¢® §ä«¢å Ÿ­ï °¢ä¢¡§¤ ¢ë¢±¨©«± Ÿ  °¢ è¤¡¢ ¨©¥
¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ì¨¡ì¨¤ ¨í¤§¤è¢«¤  ±¤žå¤, °Ÿ§ò¢¬¢­  ¢ò
ì¨¡ì¨¤ ¨í¤§¤è¢«¤  - ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ í¦¢å¤ ²¢ ¦¢­¨©¥ Ÿ­¤
¥¢¡¤ : ‚ ž¢¡ž¢®, ¢«è ²¢ ¦¢­¨©¥ Ÿ­¤ ¢­è«¨© £¨©¥ ž¢­¨é Ÿ  ²¢ ¦¢­äŸå
žŸ ¡¢ª¢é¢ ª Ÿ­¤ ì¨©ž±¤¨ ¢å ¢ž§¤ä¨©ª«¨© ï ¢ë¢°¨ä¨é ë­¨±Ÿ¡ Ÿ­ï, ¨­  ¤­

°Ÿ­ª¤  í¦¢å¤ ¢íèŸ±¨©ª«¨©  ž¨© Ÿ ¢ ë¢î§ë¢ ¢ž¢  ¥Ÿ²¢ ¤í¥ Ÿ­¤
¢ž§¤ä¢±¥¢ ï ò ç¢­¨­¢ž  ¨­¢¦¨«¢±¨©ª«¨©  Ÿ­¤ í¢­¦ ä­¢:

•Ÿ§¢í¨§¨©ª«¨©  Ÿ­¤ °¢ð¨­è ü¨©å¨©¥ ²¢ ¦¢­ä¢®  «¨©ª¢ü¨²¢ ¢ž¢«¤ 
¨©é¤ Ÿ­¤ ž¢­¦¢ä¨­¥¢   ë¢§¢ž¨ä ú¦§¢¦¨­®äŸå æ’‚“-167 ¥¤¢±¨©ª«¨© ï: ‚«è
ë¢«¥¢  Ÿ­¨©¥ è¤§ä¨©¥ æ ¨©¡¨©¥ ¢¡¤­ä¢® ¬¨å¨­ ±¨©±¢ ¤î Ÿ­¤ê
ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ £¢ ¢ž¢ž¢  ò ¨­¢ž¢ž¢  ž¢í¥¤, è­¢ ±
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤± Ÿ­¤ ¢­ûŸ£ Ÿ­¤ ¨­¨î¢ž¤  ¨­¥¢ä¨­¨©¥:
’Ÿ­¨°¤î«¢å¤± °Ÿ§ò¨©¥ æ,¨­ °Ÿ§¢í¨§ä¨é ¥¤¢±¨©ª«¨© ï ¢­§¢°¢«§ä¢®
è­¢ž¢  ¢íèŸ±¨©ª«¨©  ¨© ¤  Ÿ­¬ðð¢«¤  ü¨²¢íèŸ±¨©ª«¨©  Ÿ­¤, ¢íè¢ î¢ ¢«¤ 
°¢¥¢ž¢­¦Ÿ­¤, °¢ä¢ ¢¬¢­  ¢ò ë­¨å¤ìŸ­¢±¤¢«¤ ò ¢ë¨ë§¨í¤ ë­¨±Ÿ¡ Ÿ­¤
ä­¢:

•¢«§ ¤ æ, ¨­ ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­¤  ä¢í¨©¥ï ë¢«¥¢ ¢ä¨­ä¢® æ
°¤¥ ¢ž¢ ¨©¥  ­¢ ± žŸ ¡¢¡¤ ªŸí¤ ë­¨±Ÿ¡ Ÿ­¤ ¯ î¥¢¥¬ ò ì¨¡ì¨å¤ë¢í¢ ‚î-¤
¢ž§¤ä¢±¥¢¥¬: ‚­è«¨© £¨©¥ ¢ñ¢ð¢ ¨©¥ Ÿ  ±¤§¨§¨£¡¤ž ò ¥Ÿ¥¬­¢ ¨å¤§¤ž
å¤í¨ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­: • ¢­¢ä¨­ Ÿ   ¢ò ¥¤ðì­¢ž±¤¨  §Ÿé¢î¢­ûŸ­
ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­ ì¨¡ì¢§¤è¤å¡Ÿ­¤  Ÿ­ - ì¨¡ì¢§¤è¤åæª¢ ¨å¢¥¤  Ÿ­
¡²Ÿ¥¢«¨ä (öÆÎßÖÎÝÓÔ.Ì.,2001;¾ÛÎØÝÆÐÔ.Î.,2007;Ito ¾., Tchoua“., Okamoto¾.,
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Tojo ³., 2002;JiangJ., etal.,2002;öÆÎßÖÎÝÓÔ.Ì.,¼ÓËÈÛßÖÔÛË.Ì., 2003;JhawerÇ.,
Goel‡.,Wilson A.J.,et al.,2008;Li H., ZhaoZh., Wei G.,et.al.,2010]:• ¢­¢ä¨­ æ  ¢ò
¢«è ¦¨­®¨  Ÿ­¤ ¥¤¢û¢¥¢ ¢ž ¢íèŸ±¨©ª«¨© ï:

“§¢±ä¢® §ä«¢å Ÿ­¤ °¢¥¢ù¢«  [ ž.7] ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤
æ­¤ª­¨±¤§ Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž  ž¢§ä¨©¥ æì¨¡ì¨å¤ë¢í¢ ‚î-¤
¢ž§¤ä¨©ª«¢  ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤ (p<0.01)¬¢­ù­¢±¨©¥: •Ÿë¢§¨±¤§ Ÿ­¤
ò ü¢«®¢é¤ ¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ò¡ ¢­ù¢ ¢¦­ä¨©¥ æ¨©¡¨©¥ ¢¡¤­ä¢®
ìŸ­¥Ÿ §¤ ¢ž§¤ä¢±¨©¥ °¢¥¢ë¢§¢¡²¢ ¨­Ÿ  1.7ò 1.6¢ ¦¢¥ (p<0.01):

80
70
60
50
40
30
20
10

� ­¤ª­¨±¤§ Ÿ­ •Ÿë¢§¨±¤§ Ÿ­ •¢«®¢é

•¢ñ¨éð 2 ¢­¢ñ¨¥¢-180 ÿ¬¨©û¨©¥

ƒž¢­ 7. � ˜‚2-¤ ¢ž§¤ä¨©ª«¢  ü¨ü¨²¨©ª«¨©  Ÿ­ï ü¨­ù¢­¢­¢ž¢ 
žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤, æ­¤ª­¨±¤§ Ÿ­¤ ¨© ü¢«®¢é¤ ¬ð¤ð Ÿ­¤

ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-167 -¤  Ÿ­¢­ž¨©¥¤± °Ÿ§¨

•¢§ž¢ î¢ž¢  æ,̈­ ’‚“-167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢   Ÿ­£¨  ž¢§ä¨©¥ æ
ì¨¡ì¢å¤ë¢í¢ ‚î-¤ ¢ž§¤ä¨©ª«¢  ¨­¨î¢ž¤  ¨­¥¢ä¨­¨©¥, ¤ çëŸ¡
ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ æ­¤ª­¨±¤§ Ÿ­¨©¥, ¢« ëŸ¡ æå
°Ÿë¢§¨±¤§ Ÿ­¨©¥ ò ü¢«®¢é¨©¥: ‚«è ìŸ­¥Ÿ §¤ ¦¨­®¨© Ÿ¨©ª«¢ 
¤ §Ÿ ¡¤ä¢±¨©¥ï äž¢«¨©¥ æ ¢«  ¥¢¡¤ , ¨­ ¡¢­ž¨¥¢«¤ í¢­¦¢±¥¢ 
ë¢«¥¢  Ÿ­¨©¥ §Ÿé¤ æ̈© Ÿ ¨©¥  Ÿ­¬ðð¢«¤  ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦Ÿ­¤
¢ž§¤ä¢±¨©¥ ò ª¢é¢ ª¢«¤  ì¨¡ì¨å¤ë¤è Ÿ­¤ äŸ­¢è¢¡¢ä¨­¨©ª«¨© : ’Ÿ­ð¤ 
ü¢¡§ï ž¢­¨é æ°¢¡§¢§Ÿå ì¨¡ì¨å¤è¤è(ì¨¡ì¨å¤ë¤è¢«¤  ž¢­ò¨­¢¦¨©« 
°¢­¢¬Ÿ­¢ž±¨©ª«¨©  Ÿ­¤ ¦¨­®¢ž¤± Ÿ­¤ ¨©¡¨©¥ ¢¡¤­¨©ª«¢¥¬:

ŽŸ ¡¢ª¢é¢ ª Ÿ­¤ ž¢ñ¨©±ä¢®£¢ì¨© ž±¤¨ ¢å ¢¥¬¨éð¢ž¢ ¨©ª«¢ 
¦ ¢°¢§¥¢   ë¢§¢ž¨ä ¥Ÿ­ ž¨é¥¤± ¨©¡¨©¥ ¢¡¤­äŸå Ÿ   ¢ò ª¢é¢ ª¢«¤ 
ì¨¡ì¨å¤ë¤è Ÿ­¤ °¤¥ ¢ž¢  ì­¢ž±¤¢ Ÿ­¤ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤
ü¨ü¨²¨©ª«¨©  Ÿ­¤ ¢ñ¢ ù ¢°¢§ž¨©ª«¨©  Ÿ­ï ¡¢­ž¨¥¢ 180-¤û¢¥¢ ¢ž ò
’‚“-167 ¥¤¢±¨©ª«¢  ú¦§¢¦¨­®¨©¥¤± °Ÿ§¨ ( ž.8-10]: Ž¢¡ž¢® çž¢, ¨­
ª¢é¢ ª¢«¤  ì¨¡ì¨å¤ë¤è Ÿ­¤ ¨­¢ž¢ž¢  ò £¢ ¢ž¢ž¢  ž¢í¥¤ §Ÿé¢î¢­ûŸ­ï
¤­Ÿ ± ¢­§¢±¨å¨©¥  Ÿ  ¦§ ¨©¥ ì¨¡ì¨å¤è¤èì¨¡ì¨å¤ë¤è¢«¤  °¢­¢¬Ÿ­¢ž
±¨©ª«¨©  Ÿ­¤ ä­¢:

16

20

15

10

5

˜ � š/ � š � š/ � Š �� /� š

� ¢ñ¨éð ˆ¡¢­ž¨¥¢-180 Ô¬¨©û¨©¥

ƒž¢­ 8. � ˜/ � ˜ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï
ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ æ­¤ª­¨±¤§ Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò
’‚“-167 -¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨

30
25
20
15
10

5
Ó

˜ � š/ � š � š/ � Š �� /� š

� ¢ñ¨éð ‚¡¢­ž¨¥¢-180 ÿ¬¨©û¨©¥

ƒž¢­ 9. � ˜/ � ˜ °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï
ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò

’‚“-167 -¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨

•­¢ å¢ä¢¦¨©«  ¢ë¢±¨©«±  Ÿ  ¥Ÿ­ ž¨é¥¤± ¡§¢±ä¢® §ä«¢å Ÿ­ï, ¨­¨ ±
°¢¥¢ù¢«  ¢²§¢¬¢ ¨©ª«¢  û¢¥¢ ¢ž ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤
æ­¤ª­¨±¤§ Ÿ­¨©¥ è¤§ä¨©¥ � å¤í¨ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­ (ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž±¤ ž§­¨©ž ¢¯, ¨­ï äž¢«¨©¥ æ¡¢­ž¨¥¢-180-¤
û¢¥¢ ¢ž ì¨¡ì¨å¤ë¤è Ÿ­¤ £¢«£¢«¥¢  ¦¨­®ï ª¢± Ÿ­¤ í¦¢å¤ ¤ §Ÿ ¡¤ä¢±¥¢ 
¥¢¡¤ : •¤¢û¢¥¢ ¢ž æ­¤ª­¨±¤§ Ÿ­¨©¥ ¥¨§ 16¢ ¦¢¥  ä¢í¨©¥ æì¨¡ì¢§¤è-
¦å¤±Ÿ­¤è Ÿ­¤ žŸ ¡¢¡¤ ªŸí¤ ë­¨±Ÿ¡ Ÿ­¤ ä¤¯¢žï ¬ ¨©ª¢¦­¨é
ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­:ì¨¡ì¢§ ªª¨© °¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤±ï: ‚«è
¦¨­®¢ž±¤  ä¢í¨©¥ï äž¢«¨©¥ æ ì¨¡ì¨¦å¤±Ÿ­¤è Ÿ­¤ žŸ ¡¢¡¤ ªŸí¤
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¦¨­®ï ª¢± Ÿ­¤ ï ž¯¥¢  ò žŸ ¡¢ª¢é¢ ª Ÿ­¤
²¢ ¦¢­¥¢  ¥¢¡¤ : ’Ÿ­ð¤ ¡ °¤¥¢ ¢ä¨ªä¨©¥ æ ¥¤ž­æ¥¢®¨©±¤ž¨©ª«¢ 
ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­ ¦¨­®¢ž±¤ ü¨ü¨²¨©ª«¢¥¬ ì¨©ì¢ž¢ îåªŸª¢ ¨å¢¥¤ò Ÿ­ I
§Ÿé¢î¢­ûŸ­ï ¨­¨î¢ž¤¨­Ÿ   ¨­¥¢ä¨­ä¨©¥ Ÿ •¢ ž¢ î¢ž¢ ä¢ î¢ž æ,̈ ­ ¢«è
ú¦§¢¦¨­®¨©¥¤± °Ÿ§¨: ¥¤¢±¨©ª«¢ 

14
12
10
8
6
4
2

˜ � š/ � š � š/ � Š �� /� š

ÿ¢ñ¨éð 2 ¡¢­ž¨¥¢-180 2 ¬¨©û¨©¥

ƒž¢­ 10.� L/� L °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤ ü¨ü¨²¨©ª«¨© 
ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ ü¢«®¢é¨©¥ ¡¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ò ’‚“-

167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨

•Ÿ­ ü¨­ù¤ ë¢«¥¢  Ÿ­¨©¥ žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤ ò
¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥  îä¢® ú­¤ ¢ç¢ü¨©ª«¨©  Ÿ­ï ¢ž¢®¨©¥
ë¢°ë¢ ä¨©¥ Ÿ , ¥¤ çèŸñ ì¨¡ì¢§¤è¤å¢å¤  Ÿ­°Ÿ¡ì¢§¤è è¤¥¤ ž¢ª¨©¥
°¢­¢¬Ÿ­¨©ª«¨©  ¦¨­®¢ž¤±ï °Ÿë¢§¨±¤§ Ÿ­¨©¥  ¨­¢¦¨«¢±¨©ª«¢  í¢­¦¢±¥¢ ª¢ 
¦¨­®ï ª¢±¤ ë¢«¥¢  Ÿ­¨©¥ ¢¯¨©¥ æ¥¨§ 25 ¢ ¦¢¥: •¢ ¢ ž¢¡ž¢® äž¢«¨©¥ æ
¢²§¢¬¢ ¨©ª«¢  ¥Ÿð¦¨­®ï ª¢± å«¢­è¤ ¢ñ¢äŸå ¢ž§¤ä  Ÿ­¦­¢ä¥¢  ¥¢¡¤ :

’‚“-167-¤ ú¦§¢¦¨­®¨©¥ï ¬Ÿ­¨©¥ æ
°¢­¢¬Ÿ­¢ž±¨©ª«¨©  ¦¨­®¢ž±¤

ìä¢ìŸ±¥¢ , ì¨¡ì¢§¤è¤åæª¢ ¨å¢¥¤  Ÿ­ (ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­ ò
ì¨¡ì¢§¤è¤å²¨å¤  Ÿ­:ì¨¡ì¢§ ªª¨©
¦¨­®¢ž¤± Ÿ­¤ ¨­¨î¢ž¤  ¨­¥¢ä¨­¥¢ : °¢­¢¬Ÿ­¢ž±¨©ª«¨©  Ÿ­¤

‚«¡ë¤¡¨ä, ¡§¢±ä¢® ¢­è«¨© £ Ÿ­ï äž¢«¨©¥ Ÿ ,
¬ ¨©ª¢¦­ä¨©¥ æ ¨©¡¨©¥ ¢¡¤­ä¢® ¨­ ¡¢­ž¨¥¢-180
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤± Ÿ­¤ íä¢å¤ §Ÿé¢î¢­ûŸ­¨äì¢î¢­ûŸ­¤ä-ì¨¡ ¨©å¤ë¤ð¢«¤ò
¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦Ÿ­  ¢ž§¤ä¢± ¨é ì¨¡ì¨å¤ûŸ­¨ä¢  ìŸ­ðŸ «¤ 
¢ž§¤ä¢±¥¢¥¬: ‚î ìŸ­¥Ÿ §¤

“¢­ž¨¥¢-180-¤ û¢¥¢ ¢ž ’‚“-167-¤ ¢íèŸ±¨©ª«¢¥¬
 «¨©ª¢ü¨²¢ ¢ž¢«¤  ë­¨±Ÿ¡ Ÿ­¤, ¥¢¡ ¢ä¨­¢ëŸ¡ žŸ ¡¢ª¢é¢ ª Ÿ­¤ª¢é¢ ª Ÿ­¤

ü¢¯¢ž ,ü¢¯¢§ï, ¢ ž¢¡ž¢®¢ ž¢¡ž¢® ±¨©±¢ ¤î Ÿ­¤ ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤  ¨­¥¢ä¨­¥¢ 
¢«è ¥¤¢±¨©ª«¢  ª¢é¢ ªž¢«¨© ¢± ¨é °¢§ž¨©ª«¨©  Ÿ­¤
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è­¡ò¨­¥¢  ¢ë¢±¨©«± æ °¢ è¤¡¢ ¨©¥:

•¢¥¢ ¢ž¢ž¤± ¦­¢ž¢ ¨©ª«¢  [ÁÛÛÝãÎË.Ø.,ÂÖÌÛÎãÎ A.A., »ÛôÛÙãÎ
¼ÛÎÆÖËãÎc.0.,¼ÛÈáÛõãÎØ.Ø.,2004;CrambeitG.,Hasler“., BeggahA., et.al.,2000;
ChenJ...ContrerasR.G.,Wang R.,Fernandezs.v.,et.al.,2006;Haucke V.,Di PaoloG.,
2007;GhazaryanP.A.,PanosyanT.R, et.al., 2010]§ä«¢å Ÿ­¤ °¢¥¢ù¢«  å¤ë¤è-
å¤ë¤è¢«¤  °¢­¢¬Ÿ­¢ž±¨©ª«¨©  Ÿ­¤ ü¨ü¨²¨©ª«¨©  Ÿ­ï žŸ ¡¢ª¢é¢ ª Ÿ­¨©¥
¢ ž¢¡ž¢®, ¤­Ÿ ± °Ÿ­ª¤  ¬Ÿ­¨©¥ Ÿ  ¤¨ ü¨²¢è­¤ç °¢¥¢ž¢­¦Ÿ­¤ê ‚† � -¢í Ÿ­¤
¦¨­®¨© Ÿ¨©ª«¢  ²¢ ¦¢­¨©¥ Ÿ­¤, ¨­¨ £ ž¢­¨é Ÿ  ¨­¨î¤ç èŸ­ ¨© Ÿ ¢å
°¤ä¢ è¨©ª«¨©  Ÿ­¤ í¢­¦¢±¥ ¢²§¢® ¢«¤  ¥Ÿ²¢ ¤í¥ Ÿ­¨©¥: •«¨©¡ä¢®£¢«¤ 
¬ð¤ð Ÿ­¤ ¥Ÿž ì¨© ž±¤ñ ¢å ä¤¯¢ž¤± ¥«¨©¡¤  ¢ ±¨©¥ï, ž¢¥ §¢­¬Ÿ­ ¦¨­®¨  Ÿ­¤
¢íèŸ±¨©ª«¢¥¬ ¢ñ¢ð¢±¨é ü¨ü¨²¨©ª«¨©  Ÿ­ï ž¢­¦¢ä¨­ä¨©¥ Ÿ   «¨©ªŸ­¤ ò
¤¨  Ÿ­¤ ª¢ü¢ ±Ÿå¤¨©ª«¢  ª¢é¢ ª¢«¤  ¥Ÿ²¢ ¤í¥ Ÿ­¨ä:

‚ž§¤ä §­¢ ¡ë¨­§ï ¤­Ÿ ¤±  Ÿ­ž¢«¢± ¨©¥ ììŸ­¥Ÿ §¢§¤ä ¨­ï

ë¢«¥¢ ¢ä¨­¨©¥ æ ª¢é¢ ªž¢²«¢å ìŸ­¥Ÿ § Ÿ­¤ê ‚† � -¢í¢ Ÿ­¤
¢î²¢§¢ £¨ä: •¢«§ ¤ æ,̈ ­  «¨©ªŸ­¤ ü¨²¢è­¥¢  -ª¢é¢ ª¢«¤  ¥Ÿ²¢ ¤í¥ï
ë¢°¢ ð¨©¥ ææ Ÿ­¦Ÿ§¤ž ®¢²¡Ÿ­: › è ¨­¨©¥ ¬ðð¨©¥° ¢­¢ä¨­ ææ Ÿ­¦¤¢«¤
ü¨²¢ ¢ž¥¢  2 §¢­¬Ÿ­¢ž: •Ÿžï ¢ ¥¤ð¢ž¢ ¨­Ÿ  ž¢ëä¢® æî ç¢ñ¨©ª«¢  ò
ì¨¡ì¨­¤å¢±¥¢  °Ÿ§, ¥«¨©¡èŸë£¨©¥ê¬ð¤ðï äŸ­± ¨©¥ æ¢ °­¢ûŸî§ æ Ÿ­¦¤¢ 
‚† � -¤ °¤è­¨å¤§¤ž ¯Ÿé£¨©¥¤±, ¨­§Ÿé ¦å²¢ä¨­ èŸ­ï ë¢§ž¢ ¨©¥ æNa/K-
‚† � ¢í¢«¤ : �  ¨­°¤ä å¤ë¤è¢«¤  Ÿ­žîŸ­§¨©¥ è­¢ ¢¡¤¥Ÿ§­¤ž è¢¡¢ä¨­¨©ª«¢ ,
K+ ¤¨  Ÿ­ï ë¨§Ÿ ±¨©¥ Ÿ  è­¢ ¢ž§¤ä¨©ª«¨© ï ª¢é¢ ª¤ ¢­§¢£¤  ¥¢žŸ­Ÿ¡¤ ,
¤¡ž Na+¤ñ  Ÿ­ïê  Ÿ­£¤  (Inge L.)., RajasekaranS.A., YoshimotoK., etal., 2008;
RajasekaranS.A.,Huynh Th.P.,Wolle D.G.,et.al.,2010):

‚†ì-¤ °¤è­¨å¤íï ž¢§¢­ä¨©¥ ¢«  û¢¥¢ ¢ž, Ÿ­¬ ª¢é¢ ª¤  Ÿ­£¤  ¥¢¡¨©¥
§Ÿé¢ž¢«ä¢® ìŸ­¥Ÿ §¤ ¢ž§¤ä žŸ §­¨ ï í¬¢éä¢® æNa+,¤¡ž ¢­§¢£¤ ï - »+
¤¨  Ÿ­¨ä: •¢¥¢ž¢­¦ï ¢ ± ¨©¥ æ¨ç ¢ž§¤ä ä¤¯¢ž¤, è­¢ ±  ¨­
äŸ­¢è¢¡¢ä¨­¥¢  °Ÿ§ò¢ £¨ä: ‡­¢ ¡ë¨­§¢«¤  °¢¥¢ž¢­¦¤  ¨­¥¢å
¢î²¢§¢ £¤ ò å¤ë¤è-¡ë¤§¢ž¨©±¢«¤  ü¨²¢íèŸ±¨©ª«¨©  Ÿ­¤ ¢ë¢°¨ä¥¢ 
¢ °­¢ûŸî§ ë¢«¥¢  æ å¤ë¨ë­¨§Ÿ¤è¢«¤  ª¢é¢ ª¤ ž¢ñ¨©±ä¢®£¢«¤ 
¢¥¬¨éð¢ž¢ ¨©ª«¢  ¢ë¢°¨ä¨©¥ï [Xie z.,Askari ´., 2002;2003;XÆK.Y.,2005;XÆ

Y.,Sengupta‡.,Singhs.,SteinmetzR.,2006):™¨©«±æ§­ä¢® [ÁÛÛÝãÎË.Ø.,ÂÖÌÛÎãÎ
A.A., »ÛôÛÙãÎ ¼ÛÎÆÖËãÎc.0.,¼ÛÈáÛõãÎØ.Ø.,2004), ¨­ ¢²§¢¬¢ ¢ž¢ 
ë­¨±Ÿ¡ Ÿ­¤ (åŸ«ž¨í Ÿ­¤) û¢¥¢ ¢ž ª¢é¢ ª¢«¤  � š- Ÿ­¤ ò � €- Ÿ­¤
ë¢­¨© ¢ž¨©ª«¢  ü¨ü¨²¨©ª«¨©  Ÿ­ï ž¢ëä¢® Ÿ  Na/K-‚† � ¢í¤ ¢ž§¤ä¨©ª«¢ 
§Ÿé¢î¢­ûŸ­¤ °Ÿ§: ’Ÿ­ð¤  Ÿ­¤¡ ¦¨­®¨© Ÿ¨©ª«¨© ï ï ž¯ä¨©¥ æ � €- Ÿ­¤
¬¢±¢ž¢«¨©ª«¢  èŸë£¨©¥:

•Ÿ­ ž¨é¥¤± ¡§¢±ä¢® §ä«¢å Ÿ­¤ °¢¥¢ù¢«  ¡¢­ž¨¥¢-180-ï ¬ ¨©ª¢¦­ä¨©¥ æ
‚† � -¢í¢«¤  °¢¥¢ž¢­¦ï ¦¨­®¨© Ÿ¨©ª«¢  í¦¢å¤ ²¢ ¦¢­¨©¥ Ÿ­¨ä ( ž.11-13]:
‚«¡ëŸ¡, ú­¤ ¢ž, ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ æ­¤ª­¨±¤§¢«¤ 
ª¢é¢ ªòŸ­¨©¥ ¢²§¢¬¢ ¨©ª«¢  û¢¥¢ ¢ž è¤§ä¨©¥ æNa/K ò Mg-‚† � ¢í Ÿ­¤
¦¨­®¨© Ÿ¨©ª«¢  �  î¨©¥, ¤ ç  ¤­ °Ÿ­ª¤  ¬Ÿ­¨©¥ æï è°¢ ¨©­ ‚† � ¢í¢«¤ 
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¢ž§¤ä¨©ª«¢   ä¢í¥¢ :

¦¨­®¨© Ÿ¨©ª«¢  ¢ž§¤ä¢±¥¢ ï:
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“¢ñ¨éð Æ¡¢­ž¨¥¢-180 @¬¨©û¨©¥

ƒž¢­ Ÿ­ ‚† � ¢í Ÿ­¤ ¢ž§¤ä¨©ª«¢  ü¨ü¨²¨©ª«¨©  Ÿ­ï
žŸ è¢ ¤ Ÿ­¤ ü¨­ù¥¢ ¢ž¢  ò

167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢   Ÿ­£¨ ’‚•-
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Na/K-‚† � ¢í Me-‚† � ¢í › è°¢ ¨©­ ‚† � ¢í Ÿ­

a ¢ñ¨éð ¡¢­ž¨¥¢-180 ÿ¬ ¨©û¨©¥

ƒž¢­ 12.‚† � ¢í Ÿ­¤ ¢ž§¤ä¨©ª«¢ 
žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¨©¢­¥Ÿ­¨©¥ ¡¢­žŸ¥¢-(80-¤ û¢¡¢­ž¨¥¢-¤8­-¤ ò

’‚“-167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢   Ÿ­£¨ û¢¥¢ ¢ž

ƒ¥¢ ¢§¤ë ú­¤ ¢ç¢ü¨©ª«¨©  ¦­¢ ±äŸå æ
ü¢«®¢é¨©¥ ¡¢­ž¨¥¢-180-ï ¬Ÿ­¨©¥ æ‚ƒ™¢í¢«¤   ¢ò  îä¢® žŸ è¢ ¤ Ÿ­¤
±¨©±¢ ¤î Ÿ­¤æ,  ä¢í¥¢ : “¢ž¢«  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¢±¤§ Ÿ­¨©¥í¢¥¢±¤§ Ÿ­ ¢ž§¤ä¨©ª«¢ 

¢«å€ çëŸ¡çëŸ¡¨©¥ æMg-‚† � ¢í¤ ¢ž§¤ä¢±¥¢  ò Na/K-‚ƒ � ¢í¤ ¯ î¥¢  ¥¤§¨©¥:¤§¨©žŸ­ï
ë¢«¥¢  Ÿ­¤ °¢«§-¤‚«§ò¤ ¡¢­ž¨¥¢«¤ û¢¥¢ ¢ž §Ÿé¤ æ¨© Ÿ ¨©¥ ¢ ¢æ­¨¬

¦Ÿ­ú£¡¤è¢±¥¢  ¦¨­®ï ª¢± Ÿ­¤®ï ª¢±  Ÿ­¤ ïŸ¡ Ÿ­¤: ¦å¤ž¨å¤í¤ ¢ž§¤ä¢±¨©¥ ò å¤ë¤è¢«¤ 

å¤ë¤è¢«¤  ¦Ÿ­ú£¡¤è Ÿ­¤  ä¢í¨©¥ïï ï ¯«¨©­: ‚¥Ÿ ¤ ¡¤ ªŸíï ¤ §Ÿ ¡¤ä¢±¨©¥ï ò
å«¢­è¨©¥  ë¢¡§¨©¥ Ÿ  Mg-‚† � -¢í Ÿ­¤
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Na/Ý-‚† � ¢í Mg-‚† � ¢í › è°¢ ¨©­
‚† � ¢í Ÿ­

ÿ ¢ñ¨éð ¨©¡¢­ž¨¥¢-180 ÿ¬¨©û¨©¥

ƒž¢­ 13. ‚† � ¢í Ÿ­¤ ¢ž§¤ä¨©ª«¢  ü¨ü¨²¨©ª«¨©  Ÿ­ï
žŸ è¢ ¤ Ÿ­¤ ü¢«®¢é¤ ¬ð¤ð Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ¡¢­ž¨¥¢-18-¤8ú-¤­ û¢¥¢ ¢ž¢ û¢¥¢ ¢ž ò
’‚“-167 ¥¤¢±¨©ª«¢  ¢íèŸ±¨©ª«¢   Ÿ­£¨

•Ÿ­ §ä«¢å Ÿ­¤ °¢¥¢ù¢«  ¢­ù¢ ¢¦­ä¢® Mg-‚† � -¢í¤ ¢ž§¤ä¢±¥¢ 
¥¤§¨©¥ï ¥¤¢«  °Ÿë¢§¨±¤§ Ÿ­¨©¥ ª¨©«å æ §¢å¤¡ Ÿí­¢ž¢± Ÿå¨©,
£¢é±žŸé¢«¤  ¦¨­®ï ª¢±¨©¥ ¢ñ¢ð¤  °Ÿ­ª¤  ¢ñ¢äŸå  Ÿ­¦­¢ä¢® æå«¢­èï: ¨­

’‚“-167-¤ ú¦§¢¦¨­®¨©¥¤± °Ÿ§¨ è¤§ä¨©¥ æå¤ë¤è¢«¤  Ÿ­žîŸ­§¤ °¤¥ ¢ž¢ 
ì­¢ž±¤¢ Ÿ­¤ ì¨¡ì¨å¤ë¤è,ì¨¡ì¨å¤ë¤è¢«¤  °¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤,
žŸ ¡¢ª¢é¢ ª Ÿ­¤ ž¢­ò¨­¢¦¨©«  å¤ë¤è¢«¤  ¬¢é¢è­¢¥¢¡Ÿ­¤  ¨­¥¢ä¨­¨©¥:
”¢ ¤ ¨­ ¢«è ì¨¡ì¨å¤ë¤è Ÿ­ï °¢¥¢­ä¨©¥ Ÿ  ‚† � -¢í¢«¤  ¢ž§¤ä¨©ª«¢ 
æìŸž§¨­ Ÿ­, ¢­è«¨© £¨©¥ ’‚“-167-¤ ¢íèŸ±¨©ª«¢   Ÿ­£¨ è¤§ä¨©¥ æ‚† �
¢í Ÿ­¤ ¦¨­®¨© Ÿ¨©ª«¢  ¨­¨î¢ž¤ ž¢ ¨ ¢ä¨­¨©¥:

› è°¢ ­¢± Ÿå¨ä äŸ­¨°¤î«¢åï, ž¢­Ÿå¤ æŸí­¢ž¢± Ÿå, ¨­ ¡¢­ž¨¥¢
¬ ¨©ª¢¦­ä¨©¥ æ ì¨¡ì¨å¤ë¤è Ÿ­¤ ü¨²¢ ¢ž¨©ª«¢ , ª¢é¢ ª Ÿ­¤ Ÿ­¤
ª¢ü¢ ±Ÿå¤¨©ª«¢ , ò è­¢ °Ÿ§ ¥Ÿž§Ÿé ¤ñ ü¨²¢è­¤ç °¢¥¢ž¢­¦Ÿ­¤, ¢«è ªä¨©¥
 ¢§­¤¨©¥¢ž¢  ë¨¥ë¤ ¦¨­®¨© Ÿ¨©ª«¢  í¦¢å¤ ²¢ ¦¢­¨©¥ Ÿ­¨ä:

æ ’¢ ¦¢67 ¥¤¢±¨©ª«¢  ú¦§¢¦¨­®¨©¥ï ¡¢­ž¨¥¢ - 180-¤û¢¥¢ ¢ž ¨©éŸž±ä¨©¥
²¢ í¢­ä¢®  «¨©ª¢ü¨²¢ ¢ž¢«¤  ¨©é¤ Ÿ­¤ ¨­¨î¢ž¤  ¨­¥¢ä¨­¥¢¥¬:

•Ÿ§ò¢¬¢­, ž¢­Ÿå¤ æŸí­¢ž¢± Ÿå, ¨­ °Ÿ§¢í¨§ä¨é ¥¤¢±¨©ª«¨© ï
æ¨­¨î¢ž¤ °¢ž¢¨©ñ¨©±£¢«¤  ò ª¢é¢ ªž¢«¨© ¢± ¨é ¬ ª©ª¢¦­ä¨©¥
è­¡ ¨­ä¨©¥ æ¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­ªŸ­¤, Ÿ­ž­¨­è¢«¤ ¢«¤ ¤ ¥Ÿ©ªŸ ð¥¬, Ÿ­¬ï

¥¤¢û¢¥¢ ¢ž žŸ ¡¢ª¢é¢ ª Ÿ­¤ ž¢­ò¨­¢¦¨©«  å¤ë¤è¢«¤  ò ëŸ¡Ÿ ðŸ­ Ÿ­¤
¬¢é¢è­¢¥¢¡Ÿ­¤ ¦¨­®¨© Ÿ¨©ª«¢  ž¢ ¨ ¢ä¨­¥¢¥¬: •Ÿ­ ¡ë¤§ ¢ž¨©±¢«¤ 
§ä«¢å Ÿ­ï å¢«  °Ÿñ¢ ž¢ Ÿ­ Ÿ  ¬¢±¨©¥ ¨©ñ¨©±£¢¬¢ ¨©ª«¢  ¬¨©û¥¤± ¡§¢±ä¢®
¥¢¡ ¢ä¨­¢ëŸ¡ £¤¥¤¢ªŸ­¢ë¤¢«¤ °¢¥¢å¤­¨©¥ ’¨©ª«¢  ¬¨©¬¨©û¥¢  ¨å¨­®¨©¥,
°¢¥¢­: ú¦§¢¦¨­®¥¢ 

21

© National Library of Armenia



Â´³·Áº³ Ä½À¾¶³½ À·Ã½ÀÄ·É³´

†•„‚•‚ƒŒˆ©•ƒ†„
1. “¢­ž¨¥¢-180-ï ü¨­ù¢­¢­¢ž¢  žŸ è¢ ¤ Ÿ­¤ °Ÿë¢§¨±¤§ Ÿ­¤, ü¢«®¢é¤ ò

¢­«¢  æ­¤ª­¨±¤§ Ÿ­¤ ª¢é¢ ª Ÿ­¨©¥ ¬ ¨©ª¢¦­ä¨©¥ æì¨¡ì¨¤ ¨í¤§¤è¢«¤ 
¢íè¢ î¢ ¢«¤  °¢¥¢ž¢­¦¤ °¤¥ ¢ž¢  ¬¢é¢è­¢¥¢¡Ÿ­¤ ¥¨ ¨-, è¤- ò
§­¤ì¨¡ì¨¤ ¨í¤§¤è Ÿ­¤ ¨­¢ž¢ž¢  ¨© £¢ ¢ž¢ž¢  ž¢í¥¤ ò è­¢ ±
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ¦¨­®¢ž¤± Ÿ­¤ §Ÿé¢î¢­ûŸ­¨ä

2. •¤ä¢ è¨©ª«¢  í¢¦¢±¨©¥ï ¬Ÿ­¨©¥ æž¢­ò¨­¢¦¨©«  ì¨¡ì¨å¤ë¤è]¨¡ì¨å¤ë¤è¢«¤ 
°¢­¢¬Ÿ­¢ž±¨©ª«¢  ±¨©±¢ ¤î Ÿ­¤ ä¤¯¢ž¢¦­¨­Ÿ  °¢ä¢¡§¤ ü¨ü¨²¨©ª«¨©  Ÿ­¤:

3. •¨­ù¢­¢­¢ž¢  ¡¢­ž¨¥¢-180-ï ¨©éŸž±ä¨©¥æì¨¡ì¨å¤ë¢í¢ ‚î-¤ ¦¨­®¨© Ÿ¨©ª«¢ 
¢ž§¤ä¢±¥¢¥¬:

4. “¢­ž¨¥¢-180-ï ¬ ¨©ª¢¦­­ä¨©¥ æ‚† � ¢í¢¤  °¢¥¢ž¢­¦¤ê ¥¢¡ ¢ä¨­¢ëŸ¡ Na/K-,

Mg-‚† � ¢í¢«¤  ¢ž§¤ä¨©ª«¢  í¦¢å¤ ü¨ü¨²¨©ª«¨©  Ÿ­¨ä:
5. ’‚“-167 ¥¤¢±¨©ª«¢  ú¦§¢¦¨­®¨©¥¤± °Ÿ§¨ è¤§ä¨©¥ æ.

¢/ ª¢é¢ ª¢«¤  ì¨¡ì¨å¤ë¤è Ÿ­¤ ¢ñ¢ ù¤  ¬¢é¢è­¢¥¢¡Ÿ­¤ ë¢­¨© ¢ž¨©ª«¢ 
 ¨­¥¢ä¨­¨©¥,

¬/ì¨¡ì¨å¤ë¢í¢ ‚î-¤ ¢ž§¤ä¨©ª«¢  ¨­¨î¢ž¤  ¨­¥¢ä¨­¨©¥,
¦/‚† � -¢í¢«¤  °¢¥¢ž¢­¦¤ ¢ž§¤ä¨©ª«¢  ž¢ ¨ ¢ä¨­¨©¥:
“§¢±ä¢® §ä«¢å Ÿ­ï äž¢«¨©¥ Ÿ  ’‚“-167 ¥¤¢±¨©ª«¢  ¨­¨î¢ž¤ °¢ž¢¨©ñ¨©±£¢«¤ ,
°¢ž¢ú£¡¤è¢ §¢«¤  ò ª¢é¢ ª¢ž¢«¨© ¢± ¨é °¢§ž¨©ª«¨©  Ÿ­¤ ¥¢¡¤ :

‚§Ÿ ¢²¨¡¨©ª«¢  ªŸ¥¢«¨ä °­¢§¢­¢žä¢® ¢î²¢§¢ £ Ÿ­¤ ±¢ ž

I. GhazaryanP.A., PanosyanT.R.,GhochkyanT.V.,Harutunyan V.S.,GhazaryanA.P. Exchange
of membranephospholipid metabolism and ion-transport enzymatic systems activity at
sarcoma-180and after using VAS-167. INnternational Conference *Actual Issuesof
HaematologyandTrancsfusiology",Yerevan-Stepanakert,Blood,1(10),2010, p.24.
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at sarcoma180. IICoÔÙÖÇ.ÛØÌÖÝÚÏÙÖÛáÆËÆÚÛÜÆÆ Ô ÇÖÍÆÜÆÎÖ.¾ÛÚÖÙÆÛËÏÇÖóÍÞÎÛÙ.
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334.
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À½Ê¿¸ºµ¶º ¾½Ä´Ã·¸¶ö¾´ ¸¶Â¶¼³ÑÅ ¶ Ã½¸»·ÉÑÅ
»·¾Â·³½³Ä·É Ã¶·¾½¾ÃÀ´³ Â·¼ ¼½ÒÁÄÉ¶½¾ ÎÓÔÓÈÓ

ÂÀ·Ä¶É··Â¿Å·¸½É·Ê· Á·½¼¶³½³¶º BAC-167ÂÀ¶
Õ»ÁÂ½À¶¾½³Ä´¸¹³·Ò Á´À»·¾½

À½öý¾½

»ËøßÖÔÏÖØËÓÔÛ:ØÛÙÝÓÇÛ-180,ÌÙÖÌÛÙÛÚBAC-167,ÇÖÇáÙÛÎÎÏÖÇÓÎÓ-,
ÍÆ×ÓØ×Ó-Æ ÚÙÆ×ÓØ×ÓÆÎÓôÆÚÆÍÏ,×ÓØ×ÓËÆÌÆÍ-×ÓØ×ÓËÆÚÆÍÎÏÖØÓÓÚÎÓõÖÎÆã,
×ÓØ×ÓËÆÌÛôÛ ´2,ÆÓÎÚÙÛÎØÌÓÙÚÎÏÖ´Ä � ÛôÏ, Na/K-AÄ� ÛôÛ,Mg-´Ä � ÛôÛ.

·ÍÎÓà ÆôÎÖÙÖõÖÎÎÏÐ ôÛÍÛßØÓÔÙÖÇÖÎÎÓàÓÎÝÓËÓÈÆÆãÔËãÖÚØãÞÚÓßÎÖÎÆÖ
ÇÖÐÛÎÆôÇÓÔÌÛÚÓÈÖÎÖôÛôËÓÝÛßÖØÚÔÖÎÎÏÐÎÓÔÓÓáÙÛôÓÔÛÎÆàÆÆÐÓØËÓóÎÖÎÆà,a
ÚÛÝóÖÙÛôÙÛáÓÚÝÛáÓËÖÖ� ××ÖÝÚÆÔÎÏÐÇÖÚÓÍÓÔÚÖÙÛÌÆÆ.·ØÓáÓÖÇÖØÚÓ
ôÛÎÆÇÛøÚØÝÙÆÎÆÎÈÆÝËÆÎÆßÖØÝÆÖÆØÌÏÚÛÎÆãÎÓÔÏÐ ÌÙÓÚÆÔÓÓÌÞÐÓËÖÔÏÐ
ÌÙÖÌÛÙÛÚÓÔ.

Ô ÌÓØËÖÍÎÆÖ ÈÓÍÏ ÔÎÆÇÛÎÆÖÆØØËÖÍÓÔÛÚÖËÖàÌÙÆÔËÖßÖÎÓÝ
ÌÙÓÚÆÔÓÌÞÐÓËÖÔÏÇØÔÓàØÚÔÛÇÌÙÓÆôÔÓÍÎÏÐÎÛØÏ÷ÖÎÎÏÐ ÆÎÖÎÛØÏ÷ÖÎÎÏÐ
ËÛÝÚÓÎÓÔ.ÀÛôËÆßÎÏÖÌÙÖÍØÚÛÔÆÚÖËÆ� ÚÓÈÓÙãÍÛÔÎÛØÚÓã÷ÖÖÔÙÖÇãÔÇÖÍÆÜÆÎÖ
ÆôÔÖØÚÎÏÝÛÝ ÌÙÓÚÆÔÓÓÌÞÐÓËÖÔÏÖ,ÌÙÓÚÆÔÓÔÆÙÞØÎÏÖÌÙÖÌÛÙÛÚÏ. ÀÛÎÖÖ
ÌÙÓÔÖÍÖÎÏÇÆ ÎÛÇÆ ÆØØËÖÍÓÔÛÎÆãÇÆÍÓÝÛôÛÎÓ, ßÚÓ ÌÙÓÆôÔÓÍÎÓÖ
ÝÛÙáÓÝØÆËÛÝÚÓÎÓÔ ÌÙÖÌÛÙÛÚ BAC-167 ÓáËÛÍÛÖÚÓÌÙÖÍÖËÖÎÎÏÇÆ
ÌÙÓÚÆÔÓÓÌÞÐÓËÖÔÏÇÆ,ÆÇÇÞÎÓÇÓÍÞËÆÙÞø÷ÆÇÆÆ ÇÖÇáÙÛÎÓØÚÛáÆËÆ
ôÆÙÞø÷ÆÇÆØÔÓàØÚÔÛÇÆ.

µÖËâø ÎÛØÚÓã÷ÖÈÓÆØØËÖÍÓÔÛÎÆãØËÞóÆËÓÔÏãÔËÖÎÆÖÎÖÝÓÚÓÙÏÐ
áÆÓÐÆÇÆßÖØÝÆÐÇÖÐÛÎÆôÇÓÔÙÛôÔÆÚÆã� ÝØÌÖÙÆÇÖÎÚÛËâÎÆàØÛÙÝÓÇÏ -180 Æ
ÝÓÙÙÖÝÜÆãÎÛÙÞõÖÎÎÏÐ ÇÖÚÛáÓËÆßÖØÝÆÐÌÙÓÜÖØØÓÔ,ÔßÛØÚÎÓØÚÆÙÖÈÞËãÜÆÆ
ÇÖÚÛáÓËÆôÇÛ ËÆÌÆÍÎÏÐÆáÖËÝÓÔÏÐÝÓÇÌÓÎÖÎÚÓÔáÆÓÇÖÇáÙÛÎ.

Ô� ÚÓàØÔãôÆÎÛÇÆÆôÞßÖÎÏÆôÇÖÎÖÎÆãÝÛßÖØÚÔÖÎÎÓÈÓÆÝÓËÆßÖØÚÔÖÎÎÓÈÓ
ØÓØÚÛÔÛÇÖÇáÙÛÎÎÏÐÇÓÎÓ-,ÍÆ×ÓØ×Ó-ÆÚÙÆ×ÓØ×ÓÆÎÓôÆÚÆÍÓÔ,ÝÓ� ××ÆÜÆÖÎÚÓÔ
ØÓÓÚÎÓõÖÎÆàÔÛóÎÖàõÆÐ ÝËÛØØÓÔ×ÓØ×ÛÚÆÍÓÔ-ÈËÆÜÖÙÆÍÓÔ,ØÓØÚÓãÎÆÖ
ÎÛßÛËâÎÏÐ � ÚÛÌÓÔÆÐÙÛØ÷ÖÌËÖÎÆã(ÛÝÚÆÔÎÓØÚâ×ÓØ×ÓËÆÌÛôÏAz), a ÚÛÝóÖ
ÍÖãÚÖËâÎÓØÚâÆÓÎÚÙÛÎØÌÓÙÚÎÏÐ×ÖÙÇÖÎÚÎÏÐØÆØÚÖÇ(Na/K ÆMg-´Ä � Ûô)Ô
ÇÖÇáÙÛÎÛÐÝËÖÚÓÝÚÝÛÎÆÌÖßÖÎÆ,ØÖËÖôÖÎÝÆÆ� ÙÆÚÙÓÜÆÚÓÔÝÙÓÔÆÌÙÆ
� ÝØÌÖÙÆÇÖÎÚÛËâÎÓàØÛÙÝÓÇÖ-180.¼Ëã ÔÓØØÚÛÎÓÔËÖÎÆãÎÛÙÞõÖÎÎÏÐ
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ÇÖÚÛáÓËÆßÖØÝÆÐÌÙÓÜÖØØÓÔÆÙÖÈÞËãÜÆÆÍÖãÚÖËâÎÓØÚÆÇÖÇáÙÛÎÓØÔãôÛÎÎÏÐ
×ÖÙÇÖÎÚÎÏÐ ØÆØÚÖÇÎÛÇÆ áÏËÆ ÌÙÖÍÌÙÆÎãÚÏ ÜÖËÖÎÛÌÙÛÔËÖÎÎÏÖ
áÆÓÐÆÇÆßÖØÝÆÖÆØØËÖÍÓÔÛÎÆãÌÙÖÍÝËÆÎÆßÖØÝÆÐÆØÌÏÚÛÎÆàÌÙÖÌÛÙÛÚÛBAC-
167.

ÁÓÈËÛØÎÓÌÓËÞßÖÎÎÏÇ ÎÛÇÆÍÛÎÎÏÇ ØÛÙÝÓÇÛ-180ÔÇÖÇáÙÛÎÛÐÝËÖÚÓÝ
ÚÝÛÎÆÌÖßÖÎÆ,ØÖËÖôÖÎÝÆÆ� ÙÆÚÙÓÜÆÚÓÔÝÙÓÔÆ� ÝØÌÖÙÆÇÖÎÚÛËâÎÏÐóÆÔÓÚÎÏÐ
ÐÛÙÛÝÚÖÙÆôÞÖÚØãÆôÇÖÎÖÎÆÖÇÝÛßÖØÚÔÖÎÎÓÈÓÆ ÝÓËÆßÖØÚÔÖÎÎÓÈÓØÓØÚÛÔÛ
ÓØÎÓÔÎÏÐÝÓÇÌÓÎÖÎÚÓÔ×ÓØ×ÓÆÎÓôÆÚÆÍÎÓàØÆÈÎÛËâÎÓàØÆØÚÖÇÏ:ÇÓÎÓ-,ÍÆ- Æ
ÚÙÆ×ÓØ×ÓÆÎÓôÆÚÆÍÓÔ,a ÚÛÝóÖÝÓ� ××ÆÜÆÖÎÚÓÔÆÐØÓÓÚÎÓõÖÎÆà.ÂÙÆ� ÚÓÇ
ÎÛáËøÍÛÖÚØãÙÖôÝÓÖ,ØÚÛÚÆØÚÆßÖØÝÆÍÓØÚÓÔÖÙÎÓÖ(p<0,01) ÌÓÔÏõÖÎÆÖ
ÛáØÓËøÚÎÓÈÓØÓÍÖÙóÛÎÆãÝÛÝÚÙÆ×ÓØ×ÓÆÎÓôÆÚÆÍÓÔ,ÚÛÝÆÍÆ×ÓØ×ÓÆÎÓôÆÚÆÍÓÔ
ÔÇÖÇáÙÛÎÎÏÐØÚÙÞÝÚÞÙÛÐÝËÖÚÓÝÚÝÛÎÆÌÖßÖÎÆ,ØÖËÖôÖÎÝÆÆ� ÙÆÚÙÓÜÆÚÓÔ
ÝÙÓÔÆ.¶ôÇÖÎÖÎÆÖÞÙÓÔÎã ÇÓÎÓ×ÓØ×ÓÆÎÓôÆÚÆÍÓÔÇÖÎÖÖÔÏÙÛóÖÎÏ Æ
ÎÖÓÍÎÓôÎÛßÎÏ. ³ÛÆáÓËÖÖØÞ÷ÖØÚÔÖÎÎÏÇãÔËãøÚØãÆôÇÖÎÖÎÆãÝÓ� ××ÆÜÆÖÎÚÓÔ
ØÓÓÚÎÓõÖÎÆã ÚÙÆ×ÓÓ×ÓÆÎÓÆÚÆÍÏÇÓÎÓ×ÓÎÎÓ Æ

ÍÆ×ÓØ×ÓÆÎÓôÚÆÍÏÈÓÓ×ÓÆÎÓôÆÔÇÖÇáÙÛÎÛÐÝËÖÚÓÝÆôÞßÖÎÎÏÐ
ÚÝÛÎÖà.́ÎÛËÓÈÆßÎÛãÝÛÙÚÆÎÛÎÛáËøÍÛÖÚØãÔÓÚÎÓõÖÎÆÆÔÛóÎÖàõÆÐÝËÛØØÓÔ
ÇÖÇáÙÛÎÎÏÐ ×ÓØ×ÓËÆÌÆÍÓÔ,Ô ßÛØÚÎÓØÚÆØÓÓÚÎÓõÖÎÆã:×ÓØ×ÛÚÆÍÆË
ÐÓËÆÎÏ/×ÓØ×ÛÚÆÍÎÏÖÝÆØËÓÚÛ,ÞÝÛôÏÔÛø÷ÖÈÓÓá ÞØÆËÖÎÆÆÌÙÓÜÖØØÓÔ
ÍÖÈÙÛÍÛÜÆÆ×ÓØ×ÛÚÆÍÓÔ-ÈËÆÜÖÙÆÍÓÔÔÞØËÓÔÆãÐÆôÞßÖÎÎÓàÌÛÚÓËÓÈÆÆ.

ÕÝØÌÖÙÆÇÖÎÚÛËâÎÛãØÛÙÝÓÇÛ-180ØÓÌÙÓÔÓóÍÛÖÚØãÚÛÝóÖÛÝÚÆÔÛÜÆÖà

ÍÖãÚÖËâÎÓØÚÆ×ÓØ×ÓËÆÌÛôÏAz. � ÚÆÐÞØËÓÔÆãÐôÛÙÖÈÖØÚÙÆÙÓÔÛÎÓÎÛÙÞõÖÎÆÖ
ÇÖÇáÙÛÎÓÚÙÛØÌÓÙÚÎÏÐÌÙÓÜÖØØÓÔ,ßÚÓÌÙÓãÔËãÖÚØãØÞ÷ÖØÚÔÖÎÎÏÇÆôÇÖÎÖÎÆÖÇ
(p<0,01)ÛÝÚÆÔÎÓØÚÆNa/K- ÆMg-´Ä � Ûô.

ÔÙÖôÞËâÚÛÚÖÌÙÓÔÖÍÖÎÎÏÐ ÎÛÇÆÆØØËÖÍÓÔÛÎÆàÍÓÝÛôÛÎÓ,ßÚÓÌÙÆÇÖÎÖÎÆÖ
ÌÙÖÌÛÙÛÚÛBAC-167 ÌÙÆ ØÛÙÝÓÇÖ-180ØÓÌÙÓÔÓóÍÛÖÚØãÓÌÙÖÍÖËÖÎÎÓà
ÎÓÙÇÛËÆôÛÜÆÖàÔÛóÎÖàõÆÐÝÓÇÌÓÎÖÎÚÓÔ×ÓØ×ÓÆÎÓôÆÚÆÍÎÓàØÆÈÎÛËâÎÓà
ØÆØÚÖÇÏ:ÓØÎÓÔÎÏÐ ÌÙÖÍØÚÛÔÆÚÖËÖà×ÓØ×ÓÆÎÓôÆÚÆÍÓÔ,ÝÓ� ××ÆÜÆÖÎÚÓÔ
×ÓØ×ÓËÆÌÆÍ-×ÓØ×ÓËÆÌÆÍÎÏÐØÓÓÚÎÓõÖÎÆàÆ ÛÝÚÆÔÎÓØÚÆÆôÞßÖÎÎÏÐ
ÆÓÎÚÙÛÎØÌÓÙÚÎÏÐ×ÖÙÇÖÎÚÎÏÐØÆØÚÖÇ.

ÂÓËÞßÖÎÎÏÖ ÍÛÎÎÏÖ ÓÚÝÙÏÔÛøÚÎÓÔÏÖ ÌÖÙØÌÖÝÚÆÔÏÍËã ÔÝËøßÖÎÆã
ÌÙÖÌÛÙÛÚÛ BAC-167 Ô ÝÓÇÌËÖÝØÎÞø ÚÖÙÛÌÆø ôËÓÝÛßÖØÚÔÖÎÎÏÐ
ÎÓÔÓÓáÙÛôÓÔÛÎÆà.
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REGULATION OF BIOMEMBRANESLIPID AND PROTEIN

COMPONENTSMETABOLISM UNDER THE INFLUENCEOF
ANTINEOPLASTIO COMPOSITIONBAC-167AT EXPRIMENTAL

SARCOMA

Summary

Key words: sarcoma-180,preparationBAC-167,membraneÚÓÌÓ-,di- and
triphosphoionositides, phospholipid-phospholipid ratio, phospholipase Az,
ionotransport ATPase,Na/K-ATPase,Mg-ATPase

One of the unsettledproblemsof oncologytoday is the specificationof the

mechanismsof pathogenesisof malignant tumorsand their complicationsaswell as
the developmentof more efficient methodsof their therapy.A highly important
placebelongsto screeningandclinical trialsof new antineoplasticpreparations.

In the recent years, researchershave attached special attention to the
antineoplasticpropertiesof derivativesof saturatedandunsaturatedlactons.Various
representativesof this raw todayareknown in medicineasantineoplastic,antiviral
drugs.By our previousstudy,we havedemonstratedthat acarboxylactonderivative
BAC-167possessesadefinite antineoplastic,immunomodulating andmembrane
stabilizingproperties.

In the presentstudy, we aimed to revealsomebiochemical mechanismsof
developmentof experimentalsarcoma-180andcorrectionof metabolicprocesses,in
particular regulationof biomembranes*lipid andprotein componentsmetabolism.
For this purpose, we studied the quantitative and qualitative composition of
membrane mono-, diphospho- and triphosphoionositides, ratios of the most
important classesof phosphatide-glycerides,the stateof the initial stagesof their

splitting (phospholipaseAz activity), aswell as the activity of ionotransport
enzymaticsystems(Na/K- andMg-ATPases)in the cell membranesof liver, spleen
tissuesandblood erythrocytesatexperimentalsarcoma-180.For restorationof the
disturbed metabolic processesand regulation of membrane-bound enzymatic
systemsfunction, we conductedpurposefulbiochemicalstudiesof preclinical trials
ofBAC-167preparation.

According to the obtaineddata,sarcoma-180in the cellmembranesof liver and

spleentissuesandblooderythrocytesof experimentalanimals is characterizedby
alterationof the qualitativeandquantitative compositionof main componentsof
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5 ˆ2

phosphoionositidessignalsystem:mono-, diphospho-and triphosphoionositides,as
well asof their ratios.Moreover,we observedalsoan acute,statisticallysignificant
(p<0.01)increasein the absolutecontent of triphosphoionositides aswell as
diphosphoionositidesin membranestructuresof the tissuecellsof liver, spleenand
blood erythrocytes.The changesobservedin the levelof monophosphoionositides
were lessexpressedand ambiguous.The most essentialwere the changesin

and diphosphoionositides
/monophosphoionositidesratios in the cell membranesof the studiedtissues.A
similar picture wasobservedconcerningthe most important classesof membrane

phospholipids,in particular the ratios phosphatidyl cholines/phosphatideacids,
testifying to enhancementof degradationprocessesof phosphatide-glyceridesin
conditionsof thestudiedpathology.

Experimentalsarcoma-180isaccompaniedalsoby activation of phospholipase
A2 activity. In theseconditions adisturbanceof membrane-transportprocesseswas
registered,manifestedby amarked change(p<o,01)of Na/K- ÆMg-ATPase
activity.

The resultsof our researchhavedemonstratedthat the applicationof BAC-167
preparationin sarcoma-180resultsin adefinite normalizationof themost important
componentsof phosphoionositidesignalingsystem;the main representativesof
phosphoionositides,phospholipid-phospholipidratiosand the activity of the studied
ionotransportenzymaticsystem.

The obtaineddataopennew prospectsfor application ofBAC-167preparation
in the complextreatmentof malignanttumors.
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