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=4najÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ë=ÓÈÂ–à›kÿ^=ÒÈ‡=Ÿƒ =ÓÉ_òª^=m_∑ä‡ˇ^
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&_…ÿ^=Ñ›®=‚å-^Ñgƒ=IíÈfàù=Èf`=Ñ›®=Óäπ=I=„_›ÎŸã=Ñÿ_~4›·ÿ^=I

œ_å≈ÿ^=≤åv=!^=ÑgƒË=
ÔÍÜ…kÿ^Ë=ÔÍÜ»˚^=flÈŸƒ=fiå–=I=Ôƒ^áäÿ^Ë=ÔÍÜ»˚^=flÈŸƒ=ÔÎŸ‘I=ÉÈ≈ã=÷Ÿª^=Ô≈‹_r=

ª^=Iú_Íàÿ^ÔÍÉÈ≈åÿ^=ÔÎfà≈ÿ^=Ô’Ÿ›==

=

=

ïÄŸª^=
=Ôã^áÑÿ^=ÁÜ‰=Ω=flÑÄkã^QO==�̂ÖàrFáÈ‘Ö=E==ÔŸÎîÃ=‚‹Wister albino===„âËNMM==±=NM=fl^à»====Ú_|�ƒd=4na|j=Ôã^áÑÿ

==========m^ä|||Î‘3f=fi|||Õÿ^=“|||Íàù=‚|||ƒ=à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â–Ë=Ô|||Îfà≈ÿ^=ÓÈ|||Â—ÿ^=„^Öà|||§^RM==ËNMM==ËNRM=Ÿ‹=fi|||…L‘fi|||…===„âË=‚|||‹

fiå§^L==ÓÑ|å‘¸ÿ=ÓÉ_|òª^=m_∑ä‡ˇ^=Ÿƒ=flÈÍ=K=ß=l|Î�ƒ`›==Ô|ƒÈ=Ñ‰_|êÿ^=========ÒÈ|‡=ÓÈ|Â–Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|ƒ=�̆ Ñ|f=Ú_|ª^

à›kÿ^K=

===d=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=mÉ`=====Î|å‘`=àfÈ|åÿ^=fiÍä|‡d=ø_|ê‡=ÓÉ_|Íâ=≥Ñ==äÎjÈÎ›|åÍÉ ==§=„^Öà|§^=⁄|î‹=Ω›==∆|Î

ÿ^=Ô||·Î≈f=�Ô||‡á_—‹=„^Öà||sŸÿ=Ó_||�≈ª^=m^ä||Î‘3ÿ^Ñ‰_||ê===ÓÉ_||Íäÿ=‚||’Í=%Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=Ô||ÿ_v=Ω=||Ÿƒ`=ÓÉ_||Íäÿ^=l||‡_‘Ë

fiÍä‡ˇ^=^Ü‰=ø_ê‡=ÓÉ_Íâ=Ÿƒ=4naj=Ì`=Ôƒà§^=I===Î|å‘`=àfÈ|åÿ^=fiÍä|‡d=ø_ê‡=öÕ¨^=≤v=ΩÑ==jÈÎ›|åÍÉäÎ ==⁄|î‹=Ω

===à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚‹=Ó_�≈ª^=Ôƒà§^=ÓÉ_Íâ=∆‹=„^Öà§^=K=àÿ_|fËfi»========ƒ`=⁄|¿=Ê|‡`=˘d=fiÍä|‡ˇ^=^Ü|‰=ø_|ê‡=ú_|Õ¨^=‚|‹==|Ÿ

f=Ô‡á_—‹=äÎ‘àj=⁄–afË=�_ÍÈ·≈‹=Ô·Î≈Ñ‰_êÿ^K=

=ÓÉ_Íâ=ÉÈrË=tÛ_k·ÿ^=lwóË`=_›‘=ÔÍÈ·≈‹(P<0.05)====ÓÈ|Â—ÿ^=l|Î�ƒ`=;ÿ^=„^Öà§^=⁄î‹=Ω=äÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡=Ω

§=ÔÎfà≈ÿ^›==m^ä|Î‘3f=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=m^äÎ‘3ÿ^=∆ÎRM=ËNMM=Ÿ‹=fi|…L‘=fi|…===fi|å§^=„âË=‚|‹L====Ô|·Î≈ÿ_f=�Ô|‡á_—‹=flÈ|Í

=fiÍä|‡ˇ^=ø_ê‡=Ÿƒ=ÌÈ·≈‹=4naj=Ì`=Ôƒà§^=ÓÉ_Íäÿ=‚’Í=%Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ôÿ_v=Ω=Ÿƒ`=ÓÉ_Íäÿ^=l‡_‘Ë=Ô�f_òÿ^=I

==|Íâ=∆|‹=„^Öà§^=⁄î‹=Ω=äÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡=öÕ¨`=_›·Îf=========ø_|ê‡=„_|‘Ë=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚|‹=Ó_|�≈ª^=Ô|ƒà§^=ÓÉ_

.=äÎÿ_k’ÿ^=fiÍä‡d›äÎ‘3ÿ^=lÎ�ƒ`=;ÿ^=„^Öà§^=ÔƒÈNRMŸ‹fi…L‘fi…=fiå§^=„âË=‚‹L==⁄|–`=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=flÈÍ

=‚||‹=�_||ÍÈ·≈‹ß›Ñ‰_||êÿ^=Ô||ƒÈ=Kÿ^=fiÍä||‡d=ø_||ê‡=àna||kÍ=%…==€Ë_||·kÿ=Ô||sÎk‡=„^Öà||§^=_||‹â˙f=Ω=äÍÑÎ||å‘Ë4f=„ÈÎn_||jÈŸ

^=ÓÈÂ—ÿ^ÿ¥=Ô‡á_—‹=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈›s=ÔƒÈÑ‰_êÿ^K=

 ٤ 

�_—gù=€È—ÿ^=‚’∑=Â—Ÿÿ=„È’Í=Ñ–=Ê‡`=Ôã^áÑÿ^=tÛ_k·ÿáËÉ=à›kÿ^=ÒÈ‡=ÓÈÂ—ÿË=ÔÎfà≈ÿ^=ÓÈ=====àfÈ|åÿ^=Ï|∑ä‡d=ø_|ê‡=ÓÉ_Íâ=Ω

======„^Öà|§^=_|‹â˙fË=⁄|î‹=Ω=äÎÿ_|k’ÿ^Ë=äÎjÈÎ›|åÍÉ=ÑÎ|å‘`==Ê||‡^=_|›‘=I======ø_|ê‡=|Ÿƒ=4na|j=ÓÈ|Â—ÿ^=ÏƒÈ|·ÿ=‚|’Í=%==fiÍä||‡d

Ÿ§^äÍÑÎå‘Ë4f=„ÈÎn_jÈ=¥=�Ô‡á_—‹›sÿ^=ÔƒÈÑ‰_ê=K=

=

=Ô|‹Ñ—|ª^=

====Ë=ÔÍÉÈ≈||åÿ^=Ô||Îfà≈ÿ^=Ô||’Ÿ›ª^=Ω=fl^ÑÄk||ã˘^=Ô≈Û_||è=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=2||k≈j=;||ÿ^===_‰É^Ñ||ƒd=fik||Í

===========à||›kÿ^=ÒÈ||‡=fl^ÑÄk||ã^=�_||òÍ`=Ô||’Ÿ›ª^=“ù_||·‹=ö||≈f=Ω=«_||è=Ñ||–Ë=Ú_||ª^=Ω=ï||›-^=∞||ÿ^=Ï||Ÿ…f

ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=É^Ñƒd=Ô—Íàù=çÕ·f=ÒÈ·ÿ^=ÓÈÂ–=É^Ñƒˇ=ï›-^=K====à|o‘`=|Ÿƒ=ÓÈ|Â—ÿ^=ÌÈk¢Ë

=‚||‹NMMM=====ïÎ||›wkÿ^=Ô||ÎŸ›ƒ=Ú_||·n`=„È||’kÍ=_||Â›¡≈‹=h||‘à‹(Parliament and Stahl, 

2005)=K=ŒŸkØË==ÓÈ|Â—ÿ^=€Ë_·j=fikÍ=pÎv=ÔÎfà…ÿ^=€ËÑÿ^=‚ƒ=Ô’Ÿ›ª^=Ω=fl_ƒ=⁄’êf=ÓÈÂ—ÿ^=€Ë_·j

Ôwèàª^=4»=K=

========≤s||å‘˚^=‚||‹=Óà||•^=áËÜ||§^=„È||’kj=_‹Ñ||·ƒ=„_||å‡ˇ^=fi||år=Ω=ÌÑ||å‘akÿ^=É_||Ârˇ^=tk||·Í

==========áËÜ|§^=ÁÜ|‰=‚|’∑=_|º=_|Â·‹=ïŸÄk|ÿ^=|Ÿƒ=_|Í˙ÄŸÿ=Ô|Îƒ_ÃÑÿ^=ÓáÑ—ÿ^=ÔÎÿb=‚‹=2‘`=Ôƒàåf

===„È||||||‰É=∆||||||‹=⁄||||||ƒ_Õkÿ^=‚||||||‹=======á^à||||||óˇ^Ë=Ô||||||ÍËÈ·ÿ^=ú_||||||π˚^Ë=_||||||Í˙¶^=ÔÎ||||||ê»`Ë=≤jËà||||||fË

=_|Âf(Schoneich, 1999, Yossi et al., 2001, Lee et al., 2004, Panagiotis et al., 

2007)=K==„_ùà|åÿ^=Ë`=Ô|ÕŸkÄª^=hŸ—ÿ^=ú^à‹`=_Â·‹=ú^à‹˚^=‚‹=ÑÍÑ≈ÿ^=qËÑv=Ïÿ_kÿ_fË=I==‚|‹Ë

==È||‡`=||—gj=p||Îv=ÓÑ||å‘˚^=m^É_||ò‹=Ô||Î›‰`=Ïja||j=_||·‰^=Ô||ÿ_≈Õÿ^=≤s||å‘˚^=« Reactive  

Oxygen Species (ROS) ===ÓÑ|å‘˚^=m^É_|ò‹ËF======Ô|Î∑ä‡ˇ^=ÓÑ|å‘˚^=m^É_|ò‹=_Â·›|ó=‚|‹

=ÿ^=fiÍä|‡dË=äÎÿ_k’ÿ^=fiÍä‡dË=äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈåÿ^=fiÍä‡d=⁄›êjË…==äÍÑÎ|å‘Ë4f=„ÈÎn_|jÈŸ=E

===fiÎŸ||åÿ^=fi||å§_f=„^ä||jd=Ô||ÿ_v=Ω(Agarwal et al., 2005)==̊ ^=«^È||‡`=u_||k‡d=É^ä||ÍË≤s||å‘=

Ñ|||å‘˚^=m^É_|||ò‹=«_|||ÃÉ=Œ≈|||ó=Ñ|||·ƒ=Ô|||ÿ_≈Õÿ^Ó==≤s|||å‘˚^=«^È|||‡˚=öÛ_|||Õÿ^=u_|||k‡ˇ^=Ñ|||·ƒ=Ë`

==ßË=≤rËáÑ||Î7^=ÑÎ||å‘`=”È||ÃË=ÑÎ||å‘˚^=”È||Ã=⁄›||êj=;||ÿ^=Ô||ÿ_≈Õÿ^›=⁄Î||å‘ËáÑÎ7^=m_||ƒÈ

=ÓáÜÿ^=ÔÍÉ_v`K (Schoneich, 1999, Yossi et al., 2001, Panagiotis et al., 2007)=

=ª^=m_||ã^áÑÿ^=Ô||Ÿ—ÿ=�̂à||¡‡Ë====É_||Ârˇ^=||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=m^4na||j=‚||ƒ=ÓáÈ||ê·

==≥d=lÃÑ|‰Ë=Ôã^áÑÿ^=ÁÜ‰=ÔÎ›‰`=maê‡=Ñ—Ã=flÑÿ^=Ω=ÌÑå‘akÿ^=====m^ä|Î‘àj=Ô|n˙n=4na|j=Ô|ã^áÉ

========||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=Ô||ÕŸk©===ÓÑ||å‘¸ÿ=ÓÉ_||òª^=m_||∑ä‡ˇ^=F=fiÍä||‡d

äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈåÿ^==Ë=fiÍä‡däÎÿ_k’ÿ^==ËäÍÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡dEK=

=

=

=
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 ٤ 

�_—gù=€È—ÿ^=‚’∑=Â—Ÿÿ=„È’Í=Ñ–=Ê‡`=Ôã^áÑÿ^=tÛ_k·ÿáËÉ=à›kÿ^=ÒÈ‡=ÓÈÂ—ÿË=ÔÎfà≈ÿ^=ÓÈ=====àfÈ|åÿ^=Ï|∑ä‡d=ø_|ê‡=ÓÉ_Íâ=Ω

======„^Öà|§^=_|‹â˙fË=⁄|î‹=Ω=äÎÿ_|k’ÿ^Ë=äÎjÈÎ›|åÍÉ=ÑÎ|å‘`==Ê||‡^=_|›‘=I======ø_|ê‡=|Ÿƒ=4na|j=ÓÈ|Â—ÿ^=ÏƒÈ|·ÿ=‚|’Í=%==fiÍä||‡d

Ÿ§^äÍÑÎå‘Ë4f=„ÈÎn_jÈ=¥=�Ô‡á_—‹›sÿ^=ÔƒÈÑ‰_ê=K=

=

=Ô|‹Ñ—|ª^=

====Ë=ÔÍÉÈ≈||åÿ^=Ô||Îfà≈ÿ^=Ô||’Ÿ›ª^=Ω=fl^ÑÄk||ã˘^=Ô≈Û_||è=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=2||k≈j=;||ÿ^===_‰É^Ñ||ƒd=fik||Í

===========à||›kÿ^=ÒÈ||‡=fl^ÑÄk||ã^=�_||òÍ`=Ô||’Ÿ›ª^=“ù_||·‹=ö||≈f=Ω=«_||è=Ñ||–Ë=Ú_||ª^=Ω=ï||›-^=∞||ÿ^=Ï||Ÿ…f

ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=É^Ñƒd=Ô—Íàù=çÕ·f=ÒÈ·ÿ^=ÓÈÂ–=É^Ñƒˇ=ï›-^=K====à|o‘`=|Ÿƒ=ÓÈ|Â—ÿ^=ÌÈk¢Ë

=‚||‹NMMM=====ïÎ||›wkÿ^=Ô||ÎŸ›ƒ=Ú_||·n`=„È||’kÍ=_||Â›¡≈‹=h||‘à‹(Parliament and Stahl, 

2005)=K=ŒŸkØË==ÓÈ|Â—ÿ^=€Ë_·j=fikÍ=pÎv=ÔÎfà…ÿ^=€ËÑÿ^=‚ƒ=Ô’Ÿ›ª^=Ω=fl_ƒ=⁄’êf=ÓÈÂ—ÿ^=€Ë_·j

Ôwèàª^=4»=K=

========≤s||å‘˚^=‚||‹=Óà||•^=áËÜ||§^=„È||’kj=_‹Ñ||·ƒ=„_||å‡ˇ^=fi||år=Ω=ÌÑ||å‘akÿ^=É_||Ârˇ^=tk||·Í

==========áËÜ|§^=ÁÜ|‰=‚|’∑=_|º=_|Â·‹=ïŸÄk|ÿ^=|Ÿƒ=_|Í˙ÄŸÿ=Ô|Îƒ_ÃÑÿ^=ÓáÑ—ÿ^=ÔÎÿb=‚‹=2‘`=Ôƒàåf

===„È||||||‰É=∆||||||‹=⁄||||||ƒ_Õkÿ^=‚||||||‹=======á^à||||||óˇ^Ë=Ô||||||ÍËÈ·ÿ^=ú_||||||π˚^Ë=_||||||Í˙¶^=ÔÎ||||||ê»`Ë=≤jËà||||||fË

=_|Âf(Schoneich, 1999, Yossi et al., 2001, Lee et al., 2004, Panagiotis et al., 

2007)=K==„_ùà|åÿ^=Ë`=Ô|ÕŸkÄª^=hŸ—ÿ^=ú^à‹`=_Â·‹=ú^à‹˚^=‚‹=ÑÍÑ≈ÿ^=qËÑv=Ïÿ_kÿ_fË=I==‚|‹Ë

==È||‡`=||—gj=p||Îv=ÓÑ||å‘˚^=m^É_||ò‹=Ô||Î›‰`=Ïja||j=_||·‰^=Ô||ÿ_≈Õÿ^=≤s||å‘˚^=« Reactive  

Oxygen Species (ROS) ===ÓÑ|å‘˚^=m^É_|ò‹ËF======Ô|Î∑ä‡ˇ^=ÓÑ|å‘˚^=m^É_|ò‹=_Â·›|ó=‚|‹

=ÿ^=fiÍä|‡dË=äÎÿ_k’ÿ^=fiÍä‡dË=äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈåÿ^=fiÍä‡d=⁄›êjË…==äÍÑÎ|å‘Ë4f=„ÈÎn_|jÈŸ=E

===fiÎŸ||åÿ^=fi||å§_f=„^ä||jd=Ô||ÿ_v=Ω(Agarwal et al., 2005)==̊ ^=«^È||‡`=u_||k‡d=É^ä||ÍË≤s||å‘=

Ñ|||å‘˚^=m^É_|||ò‹=«_|||ÃÉ=Œ≈|||ó=Ñ|||·ƒ=Ô|||ÿ_≈Õÿ^Ó==≤s|||å‘˚^=«^È|||‡˚=öÛ_|||Õÿ^=u_|||k‡ˇ^=Ñ|||·ƒ=Ë`

==ßË=≤rËáÑ||Î7^=ÑÎ||å‘`=”È||ÃË=ÑÎ||å‘˚^=”È||Ã=⁄›||êj=;||ÿ^=Ô||ÿ_≈Õÿ^›=⁄Î||å‘ËáÑÎ7^=m_||ƒÈ

=ÓáÜÿ^=ÔÍÉ_v`K (Schoneich, 1999, Yossi et al., 2001, Panagiotis et al., 2007)=

=ª^=m_||ã^áÑÿ^=Ô||Ÿ—ÿ=�̂à||¡‡Ë====É_||Ârˇ^=||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=m^4na||j=‚||ƒ=ÓáÈ||ê·

==≥d=lÃÑ|‰Ë=Ôã^áÑÿ^=ÁÜ‰=ÔÎ›‰`=maê‡=Ñ—Ã=flÑÿ^=Ω=ÌÑå‘akÿ^=====m^ä|Î‘àj=Ô|n˙n=4na|j=Ô|ã^áÉ

========||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=Ô||ÕŸk©===ÓÑ||å‘¸ÿ=ÓÉ_||òª^=m_||∑ä‡ˇ^=F=fiÍä||‡d

äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈåÿ^==Ë=fiÍä‡däÎÿ_k’ÿ^==ËäÍÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡dEK=

=

=

=
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 ٥ 

⁄›≈ÿ^=”àùË=É^Èª^=

=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=

=Ô‡Èw�ª^=Ôî›-^=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚f=Ú^àè=#=FÔÍ2ÿ^=ÓÈÂ—ÿ^=E=É^Ñƒd=#=Ë=ÏŸ-^=”Èåÿ^=‚‹

=∆–^Èf=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�_Î‹ÈÍ=ÔfÈŸ�ª^=äÎ‘^3ÿ^RM==ËNMM=ËNRM=Ÿ‹fi…L‘fi…==„âË=‚‹

fiå§^Lf=flÈÍfiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=lÎ�ƒ`Ë=⁄Û_ã=⁄’ê=IÔŸ‹_≈ª^=lÍàr`=_›‘=_ÂåÕ‡==Ÿƒ

ß›Ñ‰_êÿ^=ÔƒÈ=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚ƒ=�̆ Ñf=Ú_ª^=lÎ�ƒ`=pÎvK===

=

==à›kÿ^=ÒÈ‡=ÓÈÂ–=

==========„ËÑ||»=Ô||åã¯‹=u_||k‡d=‚||‹=Ï||Ÿ-^=”È||åÿ^=‚||‹=Ô||‡Èw�ª^=Ô||î›-^=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=Ú^à||è=#

===fl^ÑÄk|||ã˘^=Óä‰_|||r=Ô|||ÎÛ^Ü…ÿ^=m_ƒ_·|||îŸÿF=Ê|||î›®Ë=Ô|||‡Èw�‹=E===ä|||Î‘^3ÿ^=É^Ñ|||ƒd=fi|||n=‚|||‹Ë

=∆||–^Èf=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=‚||‹=�_||Î‹ÈÍ=Ô||fÈŸ�ª^RM==ËNMM=ËNRM=Ÿ‹fi||…L‘fi||…=fi||å§^=„âË=‚||‹L=flÈ||Í

=‚||ƒ=„^Öà||sŸÿ=l||Î�ƒ`Ë=⁄Û_||ã=⁄’||êffi||Õÿ^=“||Íàù=I=||Ÿƒ=Ô||Ÿ‹_≈ª^=ç||Õ‡=l||Íàr`=_||›‘ß›=Ô||ƒÈ

Ñ‰_êÿ^==�̆ Ñf=Ú_ª^=lÎ�ƒ`=pÎv‹ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚K===

=

==Ôfàskÿ^=Ω=Ô‹ÑÄkåª^=Ô—ÎŸ≈ÿ^=

ÿ^=É^Ñƒd=#ÔgrÈ==ÔÍÜ…kŸÿ=Ï’Íà‹˚^=ÑÂ≈ª^=ÔÎìÈkÿ=_—ÃË=Ôfàskÿ^=Ω=Ô‹ÑÄkåª^(American 
Institute of Nutrition )=Reeves, 1997)KE=

=

_‡^ÈÎvm==iá_skÿ^=

==á_|Îk~^=#QO==Öà|r�̂====ÔŸÎ|îÃ=‚|‹Wister albino  ==„âËNMM=±=NM==fl^à|»=====m_|‡^ÈÎv=ä|‘à‹=‚|‹

===h|||�ÿ^=Ô|||ÎŸ’f=Ô|||ÎgÍàskÿ^=Ô|||v^à§^Ë=iá_|||skÿ^–==ÉÈ≈|||ã=÷|||Ÿª^=Ô|||≈‹_r=K==„^Öà|||§^=fiÎ|||å—j=#Ë

===ß=⁄||‘=lŸ›k||è^=∆Î‹_||ß=∆g||ã=≥d=�_ÎÛ^È||êƒ›==„^Öà||r=Ôk||ã=||Ÿƒ=Ô||ƒÈ=K==m_||‡^ÈÎv=Ú_||�ƒd=#

=============Ôk|ã=ÓÑ|ª=fi|Õÿ^=“|Íàù=‚|ƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹=Ô|ÕŸkÄª^=äÎ‘^3ÿ^=iá_skÿ^

=Ô||ÎÙÎf=œËà||¿=l||¢==∆Îf_||ã`FONJOP=°=ÔÎg||å‡=Ô||fÈùáË=flRR٪=E=_‰áÑ||–=fl˙||¿Ë=ÓÚ_||ód=ÓáËÉËNO=

==v_|k‹=Ú_||ª^Ë=Ú^Ü||…ÿ^=„_||‘Ë=Ôƒ_|ã≤==Ω∏§^=Ñ||ÍÑ¢=#Ë=m_||–Ë˚^=∆||Î==Öà||r=⁄||’ÿ=Ôg||ã_·ª^=Ô|ƒà

========é_|||åv=Ï|||‡Ë3’ÿ^=„^ä|||Î‹=fl^ÑÄk|||ã_f=�_|||Î‹ÈÍ=„âÈ|||ÿ^=|||Ÿƒ=�Ú_|||·f(Mettler PM 2000, 

Switzerland)K=

=

=

=

 ٦ 

=Ôfàskÿ^=fiÎ›îj=

ß=∆g||ã=||Ÿƒ=�_ÎÛ^È||êƒ=iá_||skÿ^=m_||‡^ÈÎv=∆||ÍâÈj=#›=‚||‹=ÔƒÈ·||î‹=ñ_||Õ–`=Ω=l≈||óË=m_||ƒÈ

===Ô||ÎŸ’ÿ=∆f_||kÿ^=Ô||ÎgÍàskÿ^=Ô||v^à§^Ë=iá_||skÿ^=m_||‡^ÈÎv=ä||‘à‹=Ω=`Ñ||îŸÿ=⁄||f_—ÿ^=4||»=hŸ||îÿ^

==Ï≈‹_||||§^=Ñ||||ÿ_~=÷||||Ÿª^=Õ||||êkå‹=Ω=h||||�ÿ^=Ωú_||||Íàÿ^=I==∆g|||||ã=≥d=„^Öà||||§^=l›||||å–=p||||Îv

ß›.^=lÿË_·j=m_ƒÈ›=≥Ë˚^=ÔƒÈFÑ‰_êÿ^=EÔgrÈÿ^=“Íàù=‚ƒ=Ú_ª^=lÎ�ƒ`=_›‘=Ú_ª^Ë===fi|Õÿ^

.^=lÎ�ƒ`=_›·Îf›====⁄Û_|ã=⁄’|êf=fi|Õÿ^=“Íàù=‚ƒ=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ô≈f^àÿ^Ë=Ôoÿ_oÿ^Ë=ÔÎ‡_oÿ^=ÔƒÈ

=ä|||Î‘^3fRM=ËNMMËNRM=Ÿ‹fi|||…==L‘fi|||…==‚|||‹|||ÿ^„âÈ=L=≥d=ÔÃ_|||óˇ_f=Ïÿ^È|||kÿ^=|||Ÿƒ=flÈ|||Í=Ô|||grÈÿ^

ÔÎÛ^Ü…ÿ^=Ú_ª^Ë=K.^=lÎ�ƒ`=≤v=Ω›========‚|ƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=Ô≈f_|åÿ^Ë=Ô|ãÉ_åÿ^Ë=Ô|å‹_¶^=ÔƒÈ

==“||Íàù=====ä||Î‘^3f=⁄Û_||ã=⁄’||êf=fi||Õÿ^RM==ËNMM=ËNRM=Ÿ‹fi|||…L‘=fi||…===fi||å§^=„âË=‚||‹L==|||Ÿƒ=flÈ||Í

ÿ^=≥d=ÔÃ_óˇ_f=Ïÿ^Èkÿ^ÔgrÈ==Ú_ª^ËF=fi–á=⁄’èNKE=

=

=

=

=

=

=

=

=

=

=

=

=

⁄’èN==WÔfàskÿ^=fiÎ›îj=

=

=

=

=

==

تقسيم المجموعات المختبرة

قهوة نوى التمر

:المجموعة الخامسة
جرذان ٦

يوم/مغك/ مغمل ٥٠

: المجموعة السادسة
جرذان ٦

يوم/مغك/ مغمل ١٠٠

: المجموعة السابعة
جرذان ٦

يوم/مغك/ مغمل ١٥٠

)الأولى(مجموعة الشاهد 
جرذان ٦ القهوة العربية

:المجموعة الثانية
جرذان ٦

يوم/مغك/ مغمل ٥٠

: المجموعة الثالثة
جرذان ٦

يوم/مغك/ مغمل ١٠٠

:المجموعة الرابعة
جرذان ٦ 
يوم/مغك/ مغمل ١٥٠
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 ٦ 

=Ôfàskÿ^=fiÎ›îj=

ß=∆g||ã=||Ÿƒ=�_ÎÛ^È||êƒ=iá_||skÿ^=m_||‡^ÈÎv=∆||ÍâÈj=#›=‚||‹=ÔƒÈ·||î‹=ñ_||Õ–`=Ω=l≈||óË=m_||ƒÈ

===Ô||ÎŸ’ÿ=∆f_||kÿ^=Ô||ÎgÍàskÿ^=Ô||v^à§^Ë=iá_||skÿ^=m_||‡^ÈÎv=ä||‘à‹=Ω=`Ñ||îŸÿ=⁄||f_—ÿ^=4||»=hŸ||îÿ^

==Ï≈‹_||||§^=Ñ||||ÿ_~=÷||||Ÿª^=Õ||||êkå‹=Ω=h||||�ÿ^=Ωú_||||Íàÿ^=I==∆g|||||ã=≥d=„^Öà||||§^=l›||||å–=p||||Îv

ß›.^=lÿË_·j=m_ƒÈ›=≥Ë˚^=ÔƒÈFÑ‰_êÿ^=EÔgrÈÿ^=“Íàù=‚ƒ=Ú_ª^=lÎ�ƒ`=_›‘=Ú_ª^Ë===fi|Õÿ^

.^=lÎ�ƒ`=_›·Îf›====⁄Û_|ã=⁄’|êf=fi|Õÿ^=“Íàù=‚ƒ=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ô≈f^àÿ^Ë=Ôoÿ_oÿ^Ë=ÔÎ‡_oÿ^=ÔƒÈ

=ä|||Î‘^3fRM=ËNMMËNRM=Ÿ‹fi|||…==L‘fi|||…==‚|||‹|||ÿ^„âÈ=L=≥d=ÔÃ_|||óˇ_f=Ïÿ^È|||kÿ^=|||Ÿƒ=flÈ|||Í=Ô|||grÈÿ^

ÔÎÛ^Ü…ÿ^=Ú_ª^Ë=K.^=lÎ�ƒ`=≤v=Ω›========‚|ƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=Ô≈f_|åÿ^Ë=Ô|ãÉ_åÿ^Ë=Ô|å‹_¶^=ÔƒÈ

==“||Íàù=====ä||Î‘^3f=⁄Û_||ã=⁄’||êf=fi||Õÿ^RM==ËNMM=ËNRM=Ÿ‹fi|||…L‘=fi||…===fi||å§^=„âË=‚||‹L==|||Ÿƒ=flÈ||Í

ÿ^=≥d=ÔÃ_óˇ_f=Ïÿ^Èkÿ^ÔgrÈ==Ú_ª^ËF=fi–á=⁄’èNKE=

=

=

=

=

=

=

=

=

=

=

=

=

⁄’èN==WÔfàskÿ^=fiÎ›îj=

=

=

=

=

==

تقسيم المجموعات المختبرة

قهوة نوى التمر

:المجموعة الخامسة
جرذان ٦

يوم/مغك/ مغمل ٥٠

: المجموعة السادسة
جرذان ٦

يوم/مغك/ مغمل ١٠٠

: المجموعة السابعة
جرذان ٦

يوم/مغك/ مغمل ١٥٠

)الأولى(مجموعة الشاهد 
جرذان ٦ القهوة العربية

:المجموعة الثانية
جرذان ٦

يوم/مغك/ مغمل ٥٠

: المجموعة الثالثة
جرذان ٦

يوم/مغك/ مغمل ١٠٠

:المجموعة الرابعة
جرذان ٦ 
يوم/مغك/ مغمل ١٥٠
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 ٧ 

flÑÿ^=m_·Îƒ=É^Ñƒd=

=====ÓÑ|||ª=Ô|||fàskÿ^=‚|||‹=éÉ_|||åÿ^=«Èg|||ã˚^=Ô|||Í_Â‡=Ω=„^Öà|||§^=fiÍÈ|||îj=#NO===_‰àÍÑ|||£=#Ë=Ôƒ_|||ã

====⁄|||Í_oÍ˘^=ÏÛ_|||·n=à|||oÍ˘^=ÓÉ_|||‹=Ô�|||ã^ÈfDiethyl ether====h|||Ÿ—ÿ^=‚|||‹=flÑ|||ÿ^=m_|||·Îƒ=lgw|||ãË

====fi||n=‚||‹Ë=Ô||ì_¶^=à||fˇ^=fl^ÑÄk||ã_f∏=====⁄||î›Ÿÿ=Ô||ì_~=h||Îf_‡`=Ω=ÔfÈw||åª^=flÑ||ÿ^=m_||·Îƒ=l||≈

=‚Íá_gÎ7^=Ÿƒ=ÔÍÈk®=hÎf_‡`Ë_‹â˙gŸÿK=

==_|||‹â˙gÿ^=⁄|||îÃ=#F==“|||Û^àÿ^=ÌÈ|||Ÿ≈ÿ^=Úä|||§^=E=====Éà|||�ÿ^=â_|||Âr=fl^ÑÄk|||ã_f=flÑ|||ÿ^=m_|||·Î≈ÿ=⁄|||îª^Ë

=Ìä||‘àª^(Heraeus Labofug 400)==Ôƒà||ã=||ŸƒPMMM==Ô||Õÿ=L==ç||∫=ÓÑ||ª=⁄||î›Ÿÿ=Ô||—Î–É

=Ë=“Û_–ÉRMMM=ÔÕÿ=L====fl^ÑÄk|ã_f=_|‹â˙gÿ^Ë=⁄|îª^=hwã=#=fin=“Û_–É=ç∫=ÓÑª=_‹â˙gŸÿ=Ô—Î–É

_‹ÈjË˚^=Ôì_ª^====Óá^à|v=Ô|ráÉ=|Ÿƒ=Ôì_~=m^Ègƒ=Ω=l¡Õv=fin=‚‹Ë=ÔÎ’ÎjJOM=°=flË==≥d=l|Ÿ—‡

Óàè_g‹=⁄Îÿ_wkÿ^=Ú^àrˇ=2kÄª^=K=

=

====ÓÑ|å‘¸ÿ=ÓÉ_|òª^=m_|∑ä‡ˇ^=àÍÑ|—j=Determination of Antioxidant Enzymes     =

Îå‘`=àfÈåÿ^=fiÍä‡d=àÍÑ—jÑ==äÎjÈÎ›åÍÉ=
Superoxide Dismutase (SOD)=Determination of=

===⁄|îª^=Ω=äÎjÈÎ›|åÍÉ=ÑÎå‘`=àfÈåÿ^=fiÍä‡d=ø_ê‡=àÍÑ—j=#f===Ô|Î‡ÈŸÿ^=Ô|—Íà�ÿ_(Kakkar et 

al., 1978, Sun et al., 1988)====Ï∑ä‡ˇ^=àòwkåª^=fl^ÑÄkã_f(Superoxide Dismutase 

Assy Kit, 706002-96 well.USA)=====ÏÛÈ||||||òÿ^=œ_||||||Î�ª^=â_||||||Âr=fl^ÑÄk||||||ã^=#Ë

Spectrophotometer Bio-TEK,191720,USA===ÏrÈ‹=€Èù=Ñ·ƒQRM=3‹È‡_‡=K=

====

Îÿ_k’ÿ^=fiÍä‡d=àÍÑ—jä==Determination of Catalase (CAT) 

======⁄|îª^=Ω==äÎÿ_|k’ÿ^=fiÍä|‡d=ø_|ê‡=àÍÑ|—j=#f=====Ô|—Íàù=h|åv=Ô|Î‡ÈŸÿ^=Ô|—Íà�ÿ_(Sinha, 1972)==

====Ï|∑ä‡ˇ^=à|òwkåª^=fl^ÑÄk|ã_f(Catalase Assy Kit, 707002-96 Well.USA)===flÑÄk|ã^Ë

==â_|ÂrPlat Reader, Dignostic Pasteur LP400, FRANCE=====ÏrÈ||‹=€È|ù=Ñ|·ƒRQM=

=Óá^àv=ÔráÉË=3‹È‡_‡PT°fl=K 
 

==ÿ^=fiÍä‡d=àÍÑ—j…äÍÑÎå‘Ë4f=„ÈÎn_jÈŸ=

=========================================FGPX=E Glutathione Peroxidase=Determination of=

=====_|||‹â˙gÿ^=Ω=äÍÑÎ|||å‘Ë4f=„ÈÎn_|||jÈŸ§^=fiÍä|||‡d=ø_|||ê‡=àÍÑ|||—j=#f===h|||åv=Ô|||Î‡ÈŸÿ^=Ô|||—Íà�ÿ_

=Ô||||—Íàù(Rotruck et al.,1973)====Ï||||∑ä‡ˇ^=à||||òwkåª^=fl^ÑÄk||||ã_f(Glutathione 

 ٨ 

Peroxidase Assy kit,703102-96 Well, USA)==I======ÏÛÈ|òÿ^=œ_|Î�ª^=â_|Âr=fl^ÑÄk|ã^=#Ë

Spectrophotometer Bio-TEK,191720,USA ===ÏrÈ‹=€Èù=Ñ·ƒPQM=3‹È‡_‡=K=

=

==ÏÛ_îvˇ^=⁄ÎŸwkÿ^Statistical Analysis=

=t‹_‡àf=“Íàù=‚ƒ=Ïÿ˝^=hã_•^=fl^ÑÄkã_f=tÛ_k·ÿ^=⁄ÎŸ¢=# SAS. (1997) =⁄ÎŸ¢=Ô—Íà�f

===Ñ||v^Ë=Á_||°^=Ω=‚Í_||gkÿ^one way analysis of variance=====≤||f=Ô||ÍÈ·≈ª^=”Ëà||Õÿ^=Ô||Ãà≈ª

=‚’‡É=á_gk~^=fl^ÑÄkã_f=m_�ãÈkª^Duncan´s Multiple Range Test=I=

=

Ôê||–_·ª^Ë=tÛ_|k·ÿ^=

„^Öà§^=Ω=ÓÑå‘¸ÿ=ÓÉ_òª^=m_∑ä‡ˇ^=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=

Îå‘`=àfÈåÿ^=fiÍä‡dÑ=äÎjÈÎ›åÍÉ=

=fi|||||–á=€ËÑ|||||§^=y|||||óÈÍN==Ô|||||ÕŸkÄª^=m_|||||ƒà§^=4na|||||jFRM=ËNMM=ËNRM=Ÿ‹fi|||||…L‘fi|||||…==„âË=‚|||||‹

fiå§^LflÈÍ=E==à|›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

====fiÍä|||‡d=ø_|||ê‡=É^Éâ^=p|||Îv=„^Öà|||§^=⁄|||î‹=Ω=äÎjÈÎ›|||åÍÉ=ÑÎ|||å‘`àfÈåÿ^=fiÍä|||‡d=ø_|||ê‡=|||Ÿƒ

^=Ω=äÎjÈÎ›||åÍÉ=ÑÎ||å‘`àfÈåÿ^=�_||ÍÈ·≈‹=⁄||îªFP<0.05E===ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=�⁄||’ÿ

¥=�Ô‡á_—‹=à›kÿ^›s=ÔƒÈÑ‰_êÿ^K=
=

€ËÑrFN=WE=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4najÎå‘`=àfÈåÿ^=fiÍä‡d=ø_ê‡=Ÿƒ=à›kÿ^Ñ=

äÎjÈÎ›åÍÉ „^Öà§^=⁄î‹=Ω=

=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^(P<0.05)=

==

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=àfÈåÿ^=fiÍä‡d

äÎjÈÎ›åÍÉ=ÑÎå‘`=

=FÔÎÿËÉ=ÓÑvË=L⁄‹E 
ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=ÑÎå‘`=àfÈåÿ^=fiÍä‡d

äÎjÈÎ›åÍÉ=

=FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ÔƒÈ›ß=

ÿ^Ñ‰_ê=
0 b0.024±.0.001=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 d0.024±.0.001=

=ÓÈÂ–

ÔÎfàƒ=

50=a0.061±0.001=
=ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a0.044±0.002=

100=a0.061±0.002=100 b0.040±0.001=

150=a0.063±0.002=150=c0.034±0.004=
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 ٨ 

Peroxidase Assy kit,703102-96 Well, USA)==I======ÏÛÈ|òÿ^=œ_|Î�ª^=â_|Âr=fl^ÑÄk|ã^=#Ë

Spectrophotometer Bio-TEK,191720,USA ===ÏrÈ‹=€Èù=Ñ·ƒPQM=3‹È‡_‡=K=

=

==ÏÛ_îvˇ^=⁄ÎŸwkÿ^Statistical Analysis=

=t‹_‡àf=“Íàù=‚ƒ=Ïÿ˝^=hã_•^=fl^ÑÄkã_f=tÛ_k·ÿ^=⁄ÎŸ¢=# SAS. (1997) =⁄ÎŸ¢=Ô—Íà�f

===Ñ||v^Ë=Á_||°^=Ω=‚Í_||gkÿ^one way analysis of variance=====≤||f=Ô||ÍÈ·≈ª^=”Ëà||Õÿ^=Ô||Ãà≈ª

=‚’‡É=á_gk~^=fl^ÑÄkã_f=m_�ãÈkª^Duncan´s Multiple Range Test=I=

=

Ôê||–_·ª^Ë=tÛ_|k·ÿ^=

„^Öà§^=Ω=ÓÑå‘¸ÿ=ÓÉ_òª^=m_∑ä‡ˇ^=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=

Îå‘`=àfÈåÿ^=fiÍä‡dÑ=äÎjÈÎ›åÍÉ=

=fi|||||–á=€ËÑ|||||§^=y|||||óÈÍN==Ô|||||ÕŸkÄª^=m_|||||ƒà§^=4na|||||jFRM=ËNMM=ËNRM=Ÿ‹fi|||||…L‘fi|||||…==„âË=‚|||||‹

fiå§^LflÈÍ=E==à|›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

====fiÍä|||‡d=ø_|||ê‡=É^Éâ^=p|||Îv=„^Öà|||§^=⁄|||î‹=Ω=äÎjÈÎ›|||åÍÉ=ÑÎ|||å‘`àfÈåÿ^=fiÍä|||‡d=ø_|||ê‡=|||Ÿƒ

^=Ω=äÎjÈÎ›||åÍÉ=ÑÎ||å‘`àfÈåÿ^=�_||ÍÈ·≈‹=⁄||îªFP<0.05E===ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=�⁄||’ÿ

¥=�Ô‡á_—‹=à›kÿ^›s=ÔƒÈÑ‰_êÿ^K=
=

€ËÑrFN=WE=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4najÎå‘`=àfÈåÿ^=fiÍä‡d=ø_ê‡=Ÿƒ=à›kÿ^Ñ=

äÎjÈÎ›åÍÉ „^Öà§^=⁄î‹=Ω=

=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^(P<0.05)=

==

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=àfÈåÿ^=fiÍä‡d

äÎjÈÎ›åÍÉ=ÑÎå‘`=

=FÔÎÿËÉ=ÓÑvË=L⁄‹E 
ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=ÑÎå‘`=àfÈåÿ^=fiÍä‡d

äÎjÈÎ›åÍÉ=

=FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ÔƒÈ›ß=

ÿ^Ñ‰_ê=
0 b0.024±.0.001=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 d0.024±.0.001=

=ÓÈÂ–

ÔÎfàƒ=

50=a0.061±0.001=
=ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a0.044±0.002=

100=a0.061±0.002=100 b0.040±0.001=

150=a0.063±0.002=150=c0.034±0.004=
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=áËfi»===Ô|ÍÈ·≈‹=ÔÎÛ_îvd=Ôÿ˘Ñf=äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈåÿ^=fiÍä‡d=ø_ê‡=ú_Õ¨^FP<0.05E=

==||Ÿƒ`=„_||‘=Êù_||ê‡=„`=˘d=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=‚||‹=Ó_||�≈ª^=m_||ƒà§^=ÓÉ_||Íâ=∆||‹=„^Öà||§^=⁄||î‹=Ω

==Ω=Êù_||ê·f=Ô||‡á_—‹ß›=Ñ‰_||êÿ^=Ô||ƒÈ=K=====ÓÈ||Â—ÿ^=m_||ƒàr=ÓÉ_||Íâ=É¯||j=%=÷||ÿÖ=‚||‹=ç||’≈ÿ^=||ŸƒË

fiÍä|||‡ˇ^=^Ü|||‰=ø_|||ê‡=Ω=ÌÈ|||·≈‹=ú_|||Õ¨^=Ì`=≥d=Ô|||Îfà≈ÿ^=K=Ô|||ÕŸkÄª^=m_|||ƒà§^=mÉ`FRM=ËNMM=

ËNRM=Ÿ‹fi…L‘fi…=„âË=‚‹=fiå§^LflÈÍ=E===Ô|ÍÈ·≈‹=ÓÉ_|Íâ=≥d=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=„^ÖàsŸÿ=Ó_�≈ª^

FP<0.05E==‚‹=ÔŸn_›ª^=m_ƒà§_f=�Ô‡á_—‹=⁄îª^=Ω=äÎjÈÎ›åÍÉ=ÑÎå‘`àfÈåÿ^=fiÍä‡d=ø_ê‡=Ω

==;||ÿ^=„^Öà||§^=⁄||î‹=Ω=äÎjÈÎ›||åÍÉ=ÑÎ||å‘`àfÈåÿ^=fiÍä||‡d=ø_||ê‡=É^Éâ^=p||Îv=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–

====ÓÈ||||Â—ÿ^=‚||||‹=Ô||||ÕŸkÄª^=m_||||ƒà§^=l||||Î�ƒ`==ÉËÑ||||v=Ω=Ô||||Îfà≈ÿ^FNRQ{NS==≥dNSO{R=٪=E==�Ô||||‡á_—‹

¥›s=Ñ‰_||êÿ^=Ô||ƒÈ=I=======„^Öà||§^=⁄||î‹=Ω=äÎjÈÎ›||åÍÉ=ÑÎ||å‘`àfÈåÿ^=fiÍä||‡d=ø_||ê‡=É^Éâ^=_||›·Îf

====ÉËÑ||v=Ω=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=‚||‹=Ô||ÕŸkÄª^=m_||ƒà§^=l||Î�ƒ`=;||ÿ^=„^Öà||sŸÿFSS{SS==≥dUP{U=٪=E

F=fi–á=€ËÑrO=KE=
=

=€ËÑr=FO=WE‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4najÎå‘`=àfÈåÿ^=fiÍä‡d=ø_ê‡=Ÿƒ=à›kÿ^=ÒÈÑ=

äÎjÈÎ›åÍÉ „^Öà§^=⁄î‹=ΩK=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈåÿ^=fiÍä‡d=

=FÔÎÿËÉ=ÓÑvË=L⁄‹E=

RM=Ÿ‹fi…=L‘fi…=fiå§^=„âË=‚‹LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=c0.024±0.0018=

ÔÎfàƒ=ÓÈÂ–=a0.061±0.0017 
à›kÿ^=ÒÈ‡=ÓÈÂ–=b0.044±0.0025=

NMMŸ‹fi…L‘fi…=fiå§^=„âË=‚‹LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=c0.024±0.0018=

ÔÎfàƒ=ÓÈÂ–=a0.061±0.0020=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b0.040±0.0013=

NRMŸ‹fi…L‘fi…=fiå§^=„âË=‚‹LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=c0.024±0.0018=

ÔÎfàƒ=ÓÈÂ–=a0.063±0.0026 
à›kÿ^=ÒÈ‡=ÓÈÂ–=b0.034±0.0044 

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^
(P<0.05)=

==tÛ_||k‡=“||Õkj=====ÑÎ||å‘Ë`àfÈåÿ^=fiÍä||‡d=ø_||ê‡=‚||‹=Ñ||Íäj=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=„`=Ω=Ô||Îÿ_•^=Ô||ã^áÑÿ^

==Ê||ÿ=⁄||ìÈj=_||‹=∆||‹=äÎjÈ||Î5ÉShimawura et al. (1989)==_||ê‡=«_||Õjá^=Ñ||‘`=p||Îv=fiÍä||‡d=ø

==äÎjÈ||Î5É=ÑÎ||å‘Ë`àfÈåÿ^superoxide dismutase (SOD)==€Ë_||·j=∆||‹===�Ô||‡á_—‹=ÓÈ||Â—ÿ^

_‘È’ÿ^=iËàê¥=K=Ôã^áÉ=∆‹=l—Õj^=_›‘Bichler et al. (2007)==ø_ê‡=É_ÍÉâ^=≥d=á_è`=pÎv

=Ôgå·f=äÎjÈÎ›åÍÉ=ÑÎå‘Ë`=àfÈåÿ^=fiÍä‡dPU٪=====|Ÿƒ=l|Íàr`=;|ÿ^=Êkã^áÉ=Ω=ÓÈÂ—ÿ^=€Ë_·j=Ñ≈f

ß›=‚|||‹=Ô|||ƒÈ=_�ƒd=#=iá_|||skÿ^=m_|||‡^ÈÎv˜====ÓÈ|||Â—ÿ^=‚|||‹=≤fÈ|||‘=€Ë_|||·kÿ=Ô|||Íâ^È‹=Ô|||Î›‘=_|||‰

 ١٠ 

flÈÎÿ^=Ω=„_å‡�ÿ=KË=Ôã^áÉ=tÛ_k‡=∆‹=ÔÎÿ_•^=Ôã^áÑÿ^=l—Õj^Jung et al. (2006)====má_|è`=;|ÿ^

=======ÑÎ|å‘`=àfÈ|åÿ^=fiÍä|‡d=ø_|ê‡=‚|‹=É^â=Ñ|–=ÓÈÂ—ÿ^=Ω=Ñr^Èkª^=÷ÎÃ_’ÿ^=öπ=„È’Í=Ñ–=Ê‡`=≥d

äÎjÈÎ›åÍÉ superoxide dismutase (SOD)=Ìà’åÿ_f=Ôf_îª^=„^Öà§^=Ω=K==tÛ_|k‡=lÕŸk~^

=====Ô|ã^áÉ=∆|‹=Ô|ã^áÑÿ^=ÁÜ|‰Babu et al. (2006)=========Ñ||v`=Ñ|≈Í=ÓÈÂ||—ÿ^=€Ë_·||j=„`=≥d=má_||è`=;|ÿ^

ÎjÈÎ›åÍÉ=ÑÎå‘Ë`àfÈåÿ^=fiÍä‡d=ø_ê‡=öÕ~=Ω=ÓÑƒ_|åª^=⁄‹^È≈ÿ^ä=KáÑ°Ë==Óá_èˇ^=_·‰=≥d

==Áà||‘Ö=_||‹Bonita et al. (2007)===ÓÉ_||Íâ=„`=====‚||ƒ=tj_||‡=ÓÑ||å‘¸ÿ=É_||òª^=ø_||ê·Ÿÿ=ÓÈ||Â—ÿ^

======Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÓÑ|å‘`=‚‹=⁄Ÿ—j=;ÿ^=m˘È·ÎÕÿ^=‚‹=_‰^Èk®

=====ÓÉ_||Íâ=“||Íàù=‚||ƒ=çÎ||ÿË=ÓÑ||å‘¸ÿ=Ô||Ÿf_–=4||»=m_||g‘à‹=‚ÍÈ||’jË=Ê||f=ø_||gjá˘_f=÷||ÿÖË=Ô||Ã_o’ÿ^

ÓÑå‘¸ÿ=ÓÉ_òª^=m_∑ä‡ˇ^=ø_ê‡K=

=

äÎÿ_k’ÿ^=fiÍä‡d=

=fi|||||–á=€ËÑ|||||§^=y|||||óÈÍP==Ô|||||ÕŸkÄª^=m_|||||ƒà§^=4na|||||jFRM=ËNMM=ËNRM=Ÿ‹fi|||||…L‘fi|||||…==„âË=‚|||||‹

fiå§^LflÈÍ=E==à|›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

„^Öà§^=⁄î‹=Ω=äÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡=Ÿƒ=I=⁄’êf=⁄îª^=Ω=äÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡=É^Éâ^=pÎv

ÌÈ|||||||·≈‹=FP<0.05E=›Ÿÿ›s====Ô|||||||ÕŸkÄª^=m^ä|||||||Î‘3ÿ^=l|||||||Î�ƒ`=;|||||||ÿ^=m_|||||||ƒÈFRM=ËNMM=ËNRM=

Ÿ‹fi…L‘fi…==fi|å§^=„âË=‚‹L=flÈ|Í=E===.^Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹›=====m^ä|Î‘3ÿ^=l|Î�ƒ`=;|ÿ^=m_|ƒÈ

FRM=ËNMM=Ÿ‹fi…L‘fi…=fiå§^=„âË=‚‹L=flÈ|Í=E=====¥=�Ô|‡á_—‹=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚|‹›s==Ñ‰_|êÿ^=Ô|ƒÈ==K

=mÉ`=Ñ–=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=Ÿƒ˚^=Ôƒà§^=„`=˘d===�_|ÍÈ·≈‹=äÎÿ_|k’ÿ^=fiÍä|‡d=ø_ê‡=ú_Õ¨^=≥d

FP<0.05E==¥=Ô|||‡á_—‹=„^Öà|||§^=⁄|||î‹=Ω›s=Ñ‰_|||êÿ^=Ô|||ƒÈ=I=„`=≤|||v=Ω∏==‚|||‹=m_|||ƒà§^=∆|||Î

ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=‚’Í=%=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=K=

€ËÑrFP=WEäÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡==Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj 

 „^Öà§^=⁄î‹=ΩK=

G===Ô|||ÍÈ·≈‹=”Ëà|||Ã=_|||Â·Îf=à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â–Ë=Ô|||Îfà≈ÿ^=ÓÈ|||Â—ÿ^=‚|||‹=�⁄|||’ÿ=Ô|||ÕŸkÄª^=Ô|||ÍäÎŸ™˘^=œà|||v˚^=m^Ö=fl_||–á˚^

.(P<0.05)=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

äÎÿ_k’ÿ^=fiÍä‡d=

FÔÎÿËÉ=ÓÑvË=L⁄‹E 
ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

äÎÿ_k’ÿ^=fiÍä‡d=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 b1.37±.011=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 c1.37±.011=

ÔÎfàƒ=ÓÈÂ–=
50=a2.63±0.300==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a2.35±0.19=
100=a2.43±0.42=100 b2.16±0.10=
150=a2.62±0.28=150=d1.08±0.17=
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flÈÎÿ^=Ω=„_å‡�ÿ=KË=Ôã^áÉ=tÛ_k‡=∆‹=ÔÎÿ_•^=Ôã^áÑÿ^=l—Õj^Jung et al. (2006)====má_|è`=;|ÿ^

=======ÑÎ|å‘`=àfÈ|åÿ^=fiÍä|‡d=ø_|ê‡=‚|‹=É^â=Ñ|–=ÓÈÂ—ÿ^=Ω=Ñr^Èkª^=÷ÎÃ_’ÿ^=öπ=„È’Í=Ñ–=Ê‡`=≥d

äÎjÈÎ›åÍÉ superoxide dismutase (SOD)=Ìà’åÿ_f=Ôf_îª^=„^Öà§^=Ω=K==tÛ_|k‡=lÕŸk~^

=====Ô|ã^áÉ=∆|‹=Ô|ã^áÑÿ^=ÁÜ|‰Babu et al. (2006)=========Ñ||v`=Ñ|≈Í=ÓÈÂ||—ÿ^=€Ë_·||j=„`=≥d=má_||è`=;|ÿ^

ÎjÈÎ›åÍÉ=ÑÎå‘Ë`àfÈåÿ^=fiÍä‡d=ø_ê‡=öÕ~=Ω=ÓÑƒ_|åª^=⁄‹^È≈ÿ^ä=KáÑ°Ë==Óá_èˇ^=_·‰=≥d

==Áà||‘Ö=_||‹Bonita et al. (2007)===ÓÉ_||Íâ=„`=====‚||ƒ=tj_||‡=ÓÑ||å‘¸ÿ=É_||òª^=ø_||ê·Ÿÿ=ÓÈ||Â—ÿ^

======Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÓÑ|å‘`=‚‹=⁄Ÿ—j=;ÿ^=m˘È·ÎÕÿ^=‚‹=_‰^Èk®

=====ÓÉ_||Íâ=“||Íàù=‚||ƒ=çÎ||ÿË=ÓÑ||å‘¸ÿ=Ô||Ÿf_–=4||»=m_||g‘à‹=‚ÍÈ||’jË=Ê||f=ø_||gjá˘_f=÷||ÿÖË=Ô||Ã_o’ÿ^

ÓÑå‘¸ÿ=ÓÉ_òª^=m_∑ä‡ˇ^=ø_ê‡K=

=

äÎÿ_k’ÿ^=fiÍä‡d=

=fi|||||–á=€ËÑ|||||§^=y|||||óÈÍP==Ô|||||ÕŸkÄª^=m_|||||ƒà§^=4na|||||jFRM=ËNMM=ËNRM=Ÿ‹fi|||||…L‘fi|||||…==„âË=‚|||||‹

fiå§^LflÈÍ=E==à|›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

„^Öà§^=⁄î‹=Ω=äÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡=Ÿƒ=I=⁄’êf=⁄îª^=Ω=äÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡=É^Éâ^=pÎv

ÌÈ|||||||·≈‹=FP<0.05E=›Ÿÿ›s====Ô|||||||ÕŸkÄª^=m^ä|||||||Î‘3ÿ^=l|||||||Î�ƒ`=;|||||||ÿ^=m_|||||||ƒÈFRM=ËNMM=ËNRM=

Ÿ‹fi…L‘fi…==fi|å§^=„âË=‚‹L=flÈ|Í=E===.^Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹›=====m^ä|Î‘3ÿ^=l|Î�ƒ`=;|ÿ^=m_|ƒÈ

FRM=ËNMM=Ÿ‹fi…L‘fi…=fiå§^=„âË=‚‹L=flÈ|Í=E=====¥=�Ô|‡á_—‹=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚|‹›s==Ñ‰_|êÿ^=Ô|ƒÈ==K

=mÉ`=Ñ–=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=Ÿƒ˚^=Ôƒà§^=„`=˘d===�_|ÍÈ·≈‹=äÎÿ_|k’ÿ^=fiÍä|‡d=ø_ê‡=ú_Õ¨^=≥d

FP<0.05E==¥=Ô|||‡á_—‹=„^Öà|||§^=⁄|||î‹=Ω›s=Ñ‰_|||êÿ^=Ô|||ƒÈ=I=„`=≤|||v=Ω∏==‚|||‹=m_|||ƒà§^=∆|||Î

ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=‚’Í=%=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=K=

€ËÑrFP=WEäÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡==Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj 

 „^Öà§^=⁄î‹=ΩK=

G===Ô|||ÍÈ·≈‹=”Ëà|||Ã=_|||Â·Îf=à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â–Ë=Ô|||Îfà≈ÿ^=ÓÈ|||Â—ÿ^=‚|||‹=�⁄|||’ÿ=Ô|||ÕŸkÄª^=Ô|||ÍäÎŸ™˘^=œà|||v˚^=m^Ö=fl_||–á˚^

.(P<0.05)=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

äÎÿ_k’ÿ^=fiÍä‡d=

FÔÎÿËÉ=ÓÑvË=L⁄‹E 
ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

äÎÿ_k’ÿ^=fiÍä‡d=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 b1.37±.011=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 c1.37±.011=

ÔÎfàƒ=ÓÈÂ–=
50=a2.63±0.300==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a2.35±0.19=
100=a2.43±0.42=100 b2.16±0.10=
150=a2.62±0.28=150=d1.08±0.17=
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 ١١ 

=ÔÕŸkÄª^=m_ƒà§^=mÉ`FRM=ËNMM=ËNRM=Ÿ‹fi…L‘fi…=fiå§^=„âË=‚‹LflÈÍ=E==‚|‹=„^ÖàsŸÿ=Ó_�≈ª^

==Ô|ÍÈ·≈‹=ÓÉ_Íâ=≥d=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^FP<0.05E========ÓÈ|Â—f=Ô|‡á_—‹=⁄|îª^=Ω=äÎÿ_|k’ÿ^=fiÍä|‡d=ø_|ê‡=Ω

=à|||›kÿ^=ÒÈ|||‡=K=======m_|||ƒà§^=l|||Î�ƒ`=;|||ÿ^=„^Öà|||§^=⁄|||î‹=Ω=äÎÿ_|||k’ÿ^=fiÍä|||‡d=ø_|||ê‡=É^Éâ^=p|||Îv

====ÉËÑ||v=Ω=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=Ô||ÕŸkÄª^FTT{PT==≥dVO٪=E�Ô||‡á_—‹==„^Öà||û=ß›=Ñ‰_||êÿ^=Ô||ƒÈ=I

========m_||||ƒà§^=l||||Î�ƒ`=;||||ÿ^=„^Öà||||§^=⁄||||î‹=Ω=äÎÿ_||||k’ÿ^=fiÍä||||‡d=ø_||||ê‡=É^Éâ`=_||||›·ÎfFRM=ËNMM=

Ÿ‹fi|||…L‘fi|||…==fi|||å§^=„âË=‚|||‹LflÈ|||Í=E=====ÉËÑ|||v=Ω=à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â–=‚|||‹FRT{SS==≥dTN{RP=٪E==I

=====Ô|ƒà§^=l|Î�ƒ`=;|ÿ^=„^Öà|sŸÿ=„^Öà§^=⁄î‹=Ω=Êù_ê‡=öÕ¨^ËNRM=Ÿ‹=fi|…L‘=fi|…===„âË=‚|‹

^fiå§L=Ôgå·f=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=flÈÍON{NS=٪=F=fi–á=€ËÑrQ=KE=
=

€ËÑrFQ=WEäÎÿ_k’ÿ^=fiÍä‡d=ø_ê‡==Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj 

„^Öà§^=⁄î‹=ΩK=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
äÎÿ_k’ÿ^=fiÍä‡d=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

RM=Ÿ‹fi…=L‘fi…==„âË=‚‹

fiå§^LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=c1.37±0.11=

ÓÈÂ–=ÔÎfàƒ=a2.63±0.30=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b2.35±0.19=

NMMŸ‹fi…L‘fi…==„âË=‚‹

fiå§^LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=c1.37±0.11=

ÔÎfàƒ=ÓÈÂ–=a2.43±0.42=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b2.16±0.10=

NRMŸ‹fi…L‘fi…==„âË=‚‹

fiå§^LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=b1.37±0.11=

ÔÎfàƒ=ÓÈÂ–=a2.62±0.28=

à›kÿ^=ÒÈ‡=ÓÈÂ–=c1.08±0.17 
G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

.(P<0.05)=
=

===Ê|Îÿd=⁄|ìÈj=_‹=∆‹=Ôã^áÑÿ^=tÛ_k‡=l—Õj^ Gomes et al. (2006)=Ω=====Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=€Ë_|·j=„`

=äÎÿ_|k’ÿ^=fiÍä‡d=ø_ê‡=‚‹=ÑÍäÍK===≥d=Óá_|èˇ^=∆|‹=========ÓÈ|Â—ÿ^=4na|j=Ô|Îÿb=y|óÈj=m_|ã^áÉ=ÉÈ|rË=flÑ|ƒ

====ÓÑ||å‘¸ÿ=ÓÉ_|||òª^=m_||∑ä‡ˇ^=||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^K====∆||‹=Ô||Îÿ_•^=Ô||ã^áÑÿ^=l|||—Õj^

===Ô|ã^áÉ=tÛ_|k‡Jung et al. (2006)==;|ÿ^=========Ω=Ñ|r^Èkª^=÷|ÎÃ_’ÿ^=ö|π=„È|’Í=Ñ|–=Ê|‡`=≥d=má_|è`

====Ω=äÍÑÎ|å‘Ë4f=„ÈÎn_|jÈŸ§^=fiÍä|‡d=ø_|ê‡=‚‹=É^â=Ñ–=ÓÈÂ—ÿ^===Ìà’|åÿ_f=Ôf_|îª^=„^Öà|§^====∆|‹

==Ôã^áÉ=≥d=Óá_èˇ^Michels et al. (2005)====ÔÎ||Ÿ’ÿ^=ÔÍÑ|å‘akÿ^=Ô≈åÿ^=É_ÍÉâ^=≥d=má_è`=;ÿ^

ß=ÒÑÿ=_‹â˙gÿ^=Ω›=€Ë_·j=‚‹=≤k|ƒ_ã=Ñ≈f=Ú_w|ì˚^=‚‹=ÔƒÈOMM=⁄‹====Ñ|–Ë=ÓÈ|Â—ÿ^=‚‹=mä|ƒ=

 ١٢ 

====m_||||g‘àª^=||||Ÿƒ=ÓÈ||||Â—ÿ^=Ú^È||||kv^=≥d=Ô||||ÎŸ’ÿ^=ÔÍÑ||||å‘akÿ^=Ô≈||||åÿ^=Ω=ÓÉ_||||Íäÿ^=ÁÜ||||‰=Ô||||ã^áÑÿ^

=======äÎÿ_|||k’ÿ^=fiÍä|||‡d=_|||Â·‹Ë=ÓÑ|||å‘¸ÿ=ÓÉ_|||òª^=m_|||∑ä‡ˇ^=ø_|||ê‡=≥d=�ÔÃ_|||ó^=Ô|||ÎÿÈ·ÎÕÿ^==K=_|||›ÎÃ

=Ôã^áÉ=∆‹=ÔÎÿ_•^=Ôã^áÑÿ^=lÕŸk~^Nardini et al. (2002)===pÎv=„_å‡ˇ^=Ÿƒ=lÍàr`=;ÿ^

||å‘akÿ^=Ô≈||åÿ^=mÉ^â=Ôg||å·f=Ô||ÎŸ’ÿ^=ÔÍÑT٪==€Ë_||·j=‚||‹=≤kƒ_||ã=Ñ||≈fOMM=ÓÈ||Â—ÿ^=‚||‹=⁄||‹K==Ñ||–Ë

=====Ω=Ñ|r^Èkª^=÷|ÎÃ_’ÿ^=ö|π=‚|ƒ=tj_‡=ÔÍÑå‘akÿ^=Ô≈åÿ^=Ω=ÓÉ_Íäÿ^=ÁÜ‰=„`=Ôã^áÑÿ^=ló3Ã^

=ÓÈ|Â—ÿ^=K===à|‘Ö=_|›ÎÃBonita et al. (2007)=========tj_|‡=ÓÑ|å‘¸ÿ=É_|òª^=ø_|ê·Ÿÿ=ÓÈ|Â—ÿ^=ÓÉ_|Íâ=„`

==—j=;|||ÿ^=m˘È|||·ÎÕÿ^=‚|||‹=_|||‰^Èk®=‚|||ƒ====ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=ÓÑ|||å‘`=‚|||‹=⁄|||Ÿ

=====ÓÉ_|Íâ=‚|‹=çÎ|ÿË=ÓÑ|å‘¸ÿ=ÔŸf_–=4»=m_g‘à‹=‚ÍÈ’jË=Êf=ø_gjá˘_f=÷ÿÖË=ÔÃ_o’ÿ^=ÔòÕÄ·‹

ÓÑå‘¸ÿ=ÓÉ_òª^=m_∑ä‡ˇ^=ø_ê‡K=

=

äÍÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡d=

=fi|||||–á=€ËÑ|||||§^=y|||||óÈÍR==Ô|||||ÕŸkÄª^=m_|||||ƒà§^=4na|||||jFRM=ËNMM=ËNRM=Ÿ‹fi|||||…L‘fi|||||…==„âË=‚|||||‹

fiå§^LflÈÍ=E==à|›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

ÿ^=fiÍä||||‡d=ø_||||ê‡=||||Ÿƒ…„^Öà||||§^=_||||‹â˙f=Ω=äÍÑÎ||||å‘Ë4f=„ÈÎn_||||jÈŸ=I=m^ä||||Î‘3ÿ^=É¯||||j=%=Öd

=Ô||ÕŸkÄª^FRM=ËNMM=ËNRM=Ÿ‹fi||…L‘fi||…=fi||å§^=„âË=‚||‹LflÈ||Í=E===ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹

d=à||›kÿ^=======�Ô||‡á_—‹=_||‹â˙gÿ^=Ω=äÍÑÎ||å‘Ë4f=„ÈÎn_||jÈŸ§^=fiÍä||‡d=ø_||ê‡=Ω=Ô||ÍÈ·≈‹=ÓÉ_||Íâ=Ì`=≥

¥›sÑ‰_êÿ^=ÔƒÈ=K=====äÍÑÎ|å‘Ë4f=„ÈÎn_|jÈŸ§^=fiÍä|‡d=ø_|ê‡=Ω=ÔÍÈ·≈‹=m_–ËàÃ=Ì`=qÑ¢=%

=.=_|‹â˙gÿ^=Ω›====m^ä|Î‘3ÿ^=l||Î�ƒ`=;|ÿ^=„^Öà||§^=Ô|ƒÈFRM=ËNMM=ËNRM=Ÿ‹fi||…L‘=fi|…==„âË=‚||‹

fiå§^L=flÈ|Í=E==ÿ^=ÓÈ|Â—ÿ^=‚|‹===.^=∆|‹=�Ô|‡á_—‹=Ô|Îfà≈›=======‚|‹=m^ä|Î‘3ÿ^=ç|Õ‡=l|Î�ƒ`=;|ÿ^=m_|ƒÈ

=à›kÿ^=ÒÈ‡=ÓÈÂ–F=fi–á=€ËÑrSKE=
=

€ËÑrFRW=E=fiÍä‡d=ø_ê‡=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=„ÈÎn_jÈŸ§^

„^Öà§^=_‹â˙f=Ω=äÍÑÎå‘Ë4fK=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^(P<0.05)=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=„ÈÎn_jÈŸ§^=fiÍä‡d

âÑÎå‘Ë4f=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ÔŸ‹_≈ª^ 
=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=„ÈÎn_jÈŸ§^=fiÍä‡d

âÑÎå‘Ë4f=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 b42.71±1.32=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 b42.71±1.32=

ÔÎfàƒ=ÓÈÂ–=
50=ab44.71±2.33==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=ab44.31±1.91=
100=ab44.58±1.39=100 ab45.05±1.70=
150=ab 45.18±1.92=150=ab44.75±1.97=
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 ١٢ 

====m_||||g‘àª^=||||Ÿƒ=ÓÈ||||Â—ÿ^=Ú^È||||kv^=≥d=Ô||||ÎŸ’ÿ^=ÔÍÑ||||å‘akÿ^=Ô≈||||åÿ^=Ω=ÓÉ_||||Íäÿ^=ÁÜ||||‰=Ô||||ã^áÑÿ^

=======äÎÿ_|||k’ÿ^=fiÍä|||‡d=_|||Â·‹Ë=ÓÑ|||å‘¸ÿ=ÓÉ_|||òª^=m_|||∑ä‡ˇ^=ø_|||ê‡=≥d=�ÔÃ_|||ó^=Ô|||ÎÿÈ·ÎÕÿ^==K=_|||›ÎÃ

=Ôã^áÉ=∆‹=ÔÎÿ_•^=Ôã^áÑÿ^=lÕŸk~^Nardini et al. (2002)===pÎv=„_å‡ˇ^=Ÿƒ=lÍàr`=;ÿ^

||å‘akÿ^=Ô≈||åÿ^=mÉ^â=Ôg||å·f=Ô||ÎŸ’ÿ^=ÔÍÑT٪==€Ë_||·j=‚||‹=≤kƒ_||ã=Ñ||≈fOMM=ÓÈ||Â—ÿ^=‚||‹=⁄||‹K==Ñ||–Ë

=====Ω=Ñ|r^Èkª^=÷|ÎÃ_’ÿ^=ö|π=‚|ƒ=tj_‡=ÔÍÑå‘akÿ^=Ô≈åÿ^=Ω=ÓÉ_Íäÿ^=ÁÜ‰=„`=Ôã^áÑÿ^=ló3Ã^

=ÓÈ|Â—ÿ^=K===à|‘Ö=_|›ÎÃBonita et al. (2007)=========tj_|‡=ÓÑ|å‘¸ÿ=É_|òª^=ø_|ê·Ÿÿ=ÓÈ|Â—ÿ^=ÓÉ_|Íâ=„`

==—j=;|||ÿ^=m˘È|||·ÎÕÿ^=‚|||‹=_|||‰^Èk®=‚|||ƒ====ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=ÓÑ|||å‘`=‚|||‹=⁄|||Ÿ

=====ÓÉ_|Íâ=‚|‹=çÎ|ÿË=ÓÑ|å‘¸ÿ=ÔŸf_–=4»=m_g‘à‹=‚ÍÈ’jË=Êf=ø_gjá˘_f=÷ÿÖË=ÔÃ_o’ÿ^=ÔòÕÄ·‹

ÓÑå‘¸ÿ=ÓÉ_òª^=m_∑ä‡ˇ^=ø_ê‡K=

=

äÍÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡d=

=fi|||||–á=€ËÑ|||||§^=y|||||óÈÍR==Ô|||||ÕŸkÄª^=m_|||||ƒà§^=4na|||||jFRM=ËNMM=ËNRM=Ÿ‹fi|||||…L‘fi|||||…==„âË=‚|||||‹

fiå§^LflÈÍ=E==à|›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

ÿ^=fiÍä||||‡d=ø_||||ê‡=||||Ÿƒ…„^Öà||||§^=_||||‹â˙f=Ω=äÍÑÎ||||å‘Ë4f=„ÈÎn_||||jÈŸ=I=m^ä||||Î‘3ÿ^=É¯||||j=%=Öd

=Ô||ÕŸkÄª^FRM=ËNMM=ËNRM=Ÿ‹fi||…L‘fi||…=fi||å§^=„âË=‚||‹LflÈ||Í=E===ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹

d=à||›kÿ^=======�Ô||‡á_—‹=_||‹â˙gÿ^=Ω=äÍÑÎ||å‘Ë4f=„ÈÎn_||jÈŸ§^=fiÍä||‡d=ø_||ê‡=Ω=Ô||ÍÈ·≈‹=ÓÉ_||Íâ=Ì`=≥

¥›sÑ‰_êÿ^=ÔƒÈ=K=====äÍÑÎ|å‘Ë4f=„ÈÎn_|jÈŸ§^=fiÍä|‡d=ø_|ê‡=Ω=ÔÍÈ·≈‹=m_–ËàÃ=Ì`=qÑ¢=%

=.=_|‹â˙gÿ^=Ω›====m^ä|Î‘3ÿ^=l||Î�ƒ`=;|ÿ^=„^Öà||§^=Ô|ƒÈFRM=ËNMM=ËNRM=Ÿ‹fi||…L‘=fi|…==„âË=‚||‹

fiå§^L=flÈ|Í=E==ÿ^=ÓÈ|Â—ÿ^=‚|‹===.^=∆|‹=�Ô|‡á_—‹=Ô|Îfà≈›=======‚|‹=m^ä|Î‘3ÿ^=ç|Õ‡=l|Î�ƒ`=;|ÿ^=m_|ƒÈ

=à›kÿ^=ÒÈ‡=ÓÈÂ–F=fi–á=€ËÑrSKE=
=

€ËÑrFRW=E=fiÍä‡d=ø_ê‡=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=„ÈÎn_jÈŸ§^

„^Öà§^=_‹â˙f=Ω=äÍÑÎå‘Ë4fK=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^(P<0.05)=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=„ÈÎn_jÈŸ§^=fiÍä‡d

âÑÎå‘Ë4f=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ÔŸ‹_≈ª^ 
=äÎ‘3ÿ^

Ÿ‹fi…L‘fi…==„âË

fiå§^LflÈÍ=

=„ÈÎn_jÈŸ§^=fiÍä‡d

âÑÎå‘Ë4f=

FÔÎÿËÉ=ÓÑvË=L⁄‹E=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 b42.71±1.32=

ß›=ÔƒÈ

Ñ‰_êÿ^=
0 b42.71±1.32=

ÔÎfàƒ=ÓÈÂ–=
50=ab44.71±2.33==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=ab44.31±1.91=
100=ab44.58±1.39=100 ab45.05±1.70=
150=ab 45.18±1.92=150=ab44.75±1.97=
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 ١٣ 

=Ôã^áÉ=∆‹=Ôã^áÑÿ^=ÁÜ‰=tÛ_k‡=l—Õj^Bichler et al. (2007)=======ø_|ê‡=ÓÉ_|Íâ=„`=_|ÂÎÃ=à|‘Ö=;|ÿ^

==„ÈÎn_||jÈŸ§^=fiÍä||‡däÍÑ||å‘Ë4f glutathione peroxidase=====‚||’j=%=ÓÈ||Â—ÿ^=€Ë_||·j=Ñ||≈f

=Ô|ÍÈ·≈‹=K===Ô|ã^áÑÿ^=tÛ_|k‡=„`=˘d======Ô|ã^áÉ=tÛ_|k‡=∆|‹=l|ÕŸk~^=Ô|Îÿ_•^Esposito et al. (2003)=

========≥d=ÒÉ`=∆Îf_|ã`=Ô|n˙n=ÓÑ|ª=Ô|Îÿ_�Íˇ^=ÓÈ|Â—ÿ^=‚|‹=i^È|‘`=Ôå∫=€Ë_·j==„`=≥d=_ÂÎÃ=á_è`=;ÿ^

=„ÈÎn_jÈŸ§^=äÎ‘àj=ÓÉ_Íâglutathione===Ôgå·f=_‹â˙gÿ^=ΩNS٪=K=
=

€ËÑrFS=WE=„ÈÎn_jÈŸ§^=fiÍä‡d=ø_ê‡=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=äÍÑÎå‘Ë4fK=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^.(P<0.05)=

=

=Ô||ã^áÉ=má_||è`ËBabu et al. (2006)====Ω=ÓÑƒ_||åª^=⁄|||‹^È≈ÿ^=Ñ|||v`=Ñ||≈Í=ÓÈ||Â—ÿ^=€Ë_||·j=„`=≥d

==ÿ^=fiÍä||‡d=äÎ|||‘àj=öÕ|||~…=äÍÑ||å‘Ë4f=„ÈÎn_||jÈŸ  glutathione ===p||Îv=≤ƒÈ||�kª^=ÒÑ||ÿ

===Ô|Îÿ_•^=Ô|ã^áÑÿ^=tÛ_|k‡=∆‹=tÛ_k·ÿ^=ÁÜ‰=lÕŸk~^=K=======Ô|ã^áÉ=∆|‹=Ô|Îÿ_•^=Ô|ã^áÑÿ^=l|ÕŸk~^=_|›‘

Sakamoto et al. (2005) =====.^=„`=_|ÂÎÃ=à|‘Ö=;|ÿ^›======_ÂÍÑ|ÿ=ö|Õ¨^=ÓÈ|Â—Ÿÿ=Ô|ÿË_·kª^=Ô|ƒÈ

=fiÍä|||‡d=ø_|||ê‡»=Ô|||ÍÈ·≈‹=Ô|||ÿ˘Ñf=äÍÑÎ|||å‘Ë4f=„ÈÎn_|||jÈŸ=K|||ƒ=≥d=Óá_|||èˇ^=∆|||‹=ÉÈ|||rË=flÑ=”Ëà|||Ã

==äÍÑÎ|å‘Ë4f=„ÈÎn_|jÈŸ§^=fiÍä‡d=ø_ê‡=Ÿƒ=ÓÈÂ—ÿ^=4nakÿ=Ô—f_åÿ^=m_ã^áÑÿ^=Ω=Ôwó^Ë===Ñ|–

àåÕÍ====Á˙|ƒ`=ÓáÈ‘Ü|ª^=m_|ã^áÑÿ^=∆‹=Ôã^áÑÿ^=ÁÜ‰=tÛ_k‡=ö≈f=œ˙k~^I====m_|ã^áÑÿ^=ÁÜ|‰=„`=≥d

====€Ë_|·kÿ^=⁄|g–=_›ÂwÎ|èàj=ÓÉ_|ƒ=Ìà≠=;ÿ^=ÔÎ’Íà‹˚^=ÓÈÂ—ÿ^Ë=ÔÎÿ_�Í˘^=ÓÈÂ—ÿ^=Ÿƒ=lÍàr`==Öd

=======≤ÎÃ_|’ÿ^Ë=Ô|Î·ÎrËáÈŸ’ÿ^=ú_|π˚^Ë=ÓÑ|ÍÑ≈ÿ^=m˘È·ÎÕÿ_|‘=ÓÈ|Â—ÿ^=m_‡È’‹=ö≈f=äsk¢=Ñ–

==========Ô||ÕŸk©=Ô||ÍÈÎv=m^4na||j=_||7=;||ÿ^=ÓÈ||Â—ÿ^=m_||g‘à‹=fi||‰`=‚||‹=2||k≈j=;||ÿ^Ë=yÎ||è3ÿ^=”áË=Ω

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
âÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡d=

FÔÎÿËÉ=ÓÑvË=L⁄‹E 

RM=Ÿ‹fi…=L‘fi…==„âË=‚‹

fiå§^LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=b42.71±1.32=

ÔÎfàƒ=ÓÈÂ–=ab44.71±2.33=

à›kÿ^=ÒÈ‡=ÓÈÂ–=ab44.31±1.91=

NMMŸ‹fi…L‘fi…==„âË=‚‹

fiå§^LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=b42.71±1.32=

ÔÎfàƒ=ÓÈÂ–=ab44.58±1.39=

à›kÿ^=ÒÈ‡=ÓÈÂ–=ab45±1.70=

NRMŸ‹fi…L‘fi…==„âË=‚‹

fiå§^LflÈÍ=

ß›Ñ‰_êÿ^=ÔƒÈ=b 42.71±1.32=

ÔÎfàƒ=ÓÈÂ–=ab45.18±1.92=

ÒÈ‡=ÓÈÂ–=à›kÿ^=ab44.75±1.97 

 ١٤ 

Gilbert et al. (1976)=I=====m_||ã^áÑÿ^=‚||ƒ=Ô||Îÿ_•^=Ô||ã^áÑÿ^=tÛ_||k‡=œ˙k||~^=hg||ã=„È||’Í=Ñ||—Ã

=Ô—f_||åÿ^^=ÓÈ||Â—ÿ^=„`=Ï||Ÿ…ÿ^=Ô||—Íà�f=_‰4||ò¢=fik||Í=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=Ë=Ô||Îfà≈ÿFÔw||èà‹=4||»=KE

==flÑÄk|||åª^=l|||–Èÿ^Ë=Ô|||Îÿ_≈ÿ^=Óá^à|||•^=Ô|||ráÉ=≥d=�ÔÃ_|||ód=F=ÉËÑ|||v=ΩNR=Ô|||—Î–É=E=ÓÈ|||Â—ÿ^=É^Ñ|||ƒˇ

ÔÎfà≈ÿ^K=4naj=ÓÈÂ—ÿ^=‚‹=≤ƒÈ·ÿ^=˙’ÿ=„`=Ôã^áÑÿ^=‚‹=Úä§^=^Ü‰=tÛ_k‡=Ÿƒ=Ú_·f=€È—ÿ^=‚’∑

===|å‘`=àfÈ|åÿ^=Ï|∑ä‡d=Ÿƒ=æê·‹==äÎÿ_|k’ÿ^Ë=äÎjÈÎ›|åÍÉ=ÑÎ=I=====|Ÿƒ=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=4na|j=„`=˘d

à›kÿ^=ÒÈ‡=ÓÈÂ–=4naj=‚‹=Ÿƒ`=÷ÿÖ=K=========ø_|ê‡=|Ÿƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=4na|j=„e|Ã=÷|ÿÖ=Ÿƒ=�ÓË˙ƒ

=====ÓÈ|Â–=‚|‹=Ó_|�≈ª^=Ô|ƒà§^=ÓÉ_Íäf=4nakÿ^=⁄–=pÎv=ÓÈÂ—ÿ^=äÎ‘àj=Ÿƒ=Ñ›k≈Í=≤∑ä‡ˇ^=‚ÍÜ‰

==à|›kÿ^=ÒÈ|‡=K===Ô|ã^áÉ=má_|è` Keijzers et al. (2002)===h|‘à‹=„`=≥ddihydrocaffeicacid 

(DHCA)===‚||ƒ=€ÈÙ||åª^=h||‘àª^=È||‰=ÓÈ||Â—ÿ^=Ω=Ñ||r^Èkª^=÷||ÎÃ_’ÿ^=ö||π=ÓÑ||å‘`=‚||‹=tj_||·ÿ^

=========≤s||å‘˚^=Ô||ÿ^âd=“||Íàù=‚||ƒ=÷||ÿÖË=ÓÑ||å‘¸ÿ=É_||òª^=ø_||ê·Ÿÿ=ÓÈ||Â—ÿ^=ÓÉ_||Íâ===⁄||~^É=€_||≈Õÿ^

=fiÍä‡d=ø_ê‡=ÓÉ_Íâ=÷ÿÜ‘Ë=_Í˙¶^nitric oxide synthase=K=

aj=_‹`=‚‹=�_ÍÈ|·≈‹=‚’Í=fiŸÃ=äÍÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡d=Ÿƒ=ÓÈÂ—ÿ^=‚‹=≤ƒÈ·ÿ^=˙‘=4n

ÔÎÛ_î|vˇ^=ÔÎv_·ÿ^=KäÎÿ_k’ÿ^Ë=äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈã=Ï|∑ä‡d=ø_ê‡=ÓÉ_Íâ=4naj=∆ràÍ=Ñ–=

==========|||Ÿƒ=ÔÎfà≈||||ÿ^=ÓÈ|||Â—ÿ^=Ú^È|||kv^=≥d=à||||›kÿ^=ÒÈ|||‡=ÓÈ|||Â—f=Ô|||‡á_—‹=Ô|||Îfà≈ÿ^=ÓÈÂ—||||ÿ^=€Ë_|||·j=Ñ|||·ƒ

ÿ^=m˘È·ÎÕÿ^=========Ê|Îÿd=á_|è`=_|‹=∆|‹=“|ÕkÍ=^Ü|‰Ë=ÓÑ|å‘¸ÿ=É_|ò‹=4naj=_7=;ÿ^=ÓÑÍÑ≈Bonita et 

al. (2007)=======;|ÿ^=m˘È|·ÎÕÿ^=‚|‹=_|‰^Èk®=‚|ƒ=tj_‡=ÓÑå‘¸ÿ=É_òª^=ø_ê·Ÿÿ=ÓÈÂ—ÿ^=ÓÉ_Íâ=„`

===Ê||f=ø_||gjá˘_f=÷||ÿÖË=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=ÓÑ||å‘`=‚||‹=⁄||Ÿ—j

=‘¸ÿ=Ô||Ÿf_–=4||»=m_||g‘à‹=‚ÍÈ||’jËÓÑ||å=K====ÓÉ_||Íâ=Ô||Î’Î‡_’Îª=à||~b=4||åÕj=ÉÈ||rË=≥d=Óá_||èˇ^=∆||‹

===Áà|‘Ö=ÓÑå‘¸ÿ=É_òª^=ø_ê·Ÿÿ=ÓÈÂ—ÿ^Gonzalez et al. (2004)=====;|ÿ^=m_|g‘àª^=ö|≈f=„`

============ÓÑ|å‘¸ÿ=É_|òª^=ø_|ê·ÿ^=‚|ƒ=ÔÿÈÙ|åª^=Ï|‰=ïÎ|›wkÿ^=Ô|ÎŸ›ƒ=Ú_|·n`=Éá˙Î|‹=⁄|ƒ_Õj=‚‹=tk·j

Ñå‘akÿ^=Ô≈åÿ^=„^Ë=_7Ë_·j=Ñ≈f=ÓÈÂ—ÿ^=ÊnÑ¢=;ÿ^==Ô|ráÉ=∆‹=ÔÍÉàù=Ô–˙≈f=ægjàj=ÔÎŸ’ÿ^=ÔÍ

=á_è`=_›‘=ïÎ›wkÿ^Richelle et al. (2001)=====ÓÈ|Â—ÿ^=4na|j=Ω=fl_|‰=áËÉ=Êÿ=ïÎ›wkÿ^=„`=≥d

=Ñ|||å‘¸ÿ=É_|||òª^=ø_|||ê·ÿ^=|||ŸƒÓ====É_|||òª^=ø_|||ê·ÿ^=⁄|||–=ïÎ|||›wkÿ^=Ô|||ráÉ=mÉ^â=_|||›Ÿ‘=p|||Îü

ÓÑå‘¸ÿK=
=

=∆r^àª^=
Agarwal, A., Gupta, S. and Sharma, R. (2005). Role of oxidative stress in 

female reproduction. Reprod. Biol. Endocrinol.3: 28–38. 
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Arif, Z.( 2007). Effect of dates and gahwa(Arabic coffee) 
supplementation on lipids on hypercholesterolemic hamsters. Int. J. 
Pharmacol. 3(2):123-129.  
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 ١٤ 

Gilbert et al. (1976)=I=====m_||ã^áÑÿ^=‚||ƒ=Ô||Îÿ_•^=Ô||ã^áÑÿ^=tÛ_||k‡=œ˙k||~^=hg||ã=„È||’Í=Ñ||—Ã

=Ô—f_||åÿ^^=ÓÈ||Â—ÿ^=„`=Ï||Ÿ…ÿ^=Ô||—Íà�f=_‰4||ò¢=fik||Í=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=Ë=Ô||Îfà≈ÿFÔw||èà‹=4||»=KE

==flÑÄk|||åª^=l|||–Èÿ^Ë=Ô|||Îÿ_≈ÿ^=Óá^à|||•^=Ô|||ráÉ=≥d=�ÔÃ_|||ód=F=ÉËÑ|||v=ΩNR=Ô|||—Î–É=E=ÓÈ|||Â—ÿ^=É^Ñ|||ƒˇ

ÔÎfà≈ÿ^K=4naj=ÓÈÂ—ÿ^=‚‹=≤ƒÈ·ÿ^=˙’ÿ=„`=Ôã^áÑÿ^=‚‹=Úä§^=^Ü‰=tÛ_k‡=Ÿƒ=Ú_·f=€È—ÿ^=‚’∑

===|å‘`=àfÈ|åÿ^=Ï|∑ä‡d=Ÿƒ=æê·‹==äÎÿ_|k’ÿ^Ë=äÎjÈÎ›|åÍÉ=ÑÎ=I=====|Ÿƒ=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=4na|j=„`=˘d

à›kÿ^=ÒÈ‡=ÓÈÂ–=4naj=‚‹=Ÿƒ`=÷ÿÖ=K=========ø_|ê‡=|Ÿƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=4na|j=„e|Ã=÷|ÿÖ=Ÿƒ=�ÓË˙ƒ

=====ÓÈ|Â–=‚|‹=Ó_|�≈ª^=Ô|ƒà§^=ÓÉ_Íäf=4nakÿ^=⁄–=pÎv=ÓÈÂ—ÿ^=äÎ‘àj=Ÿƒ=Ñ›k≈Í=≤∑ä‡ˇ^=‚ÍÜ‰

==à|›kÿ^=ÒÈ|‡=K===Ô|ã^áÉ=má_|è` Keijzers et al. (2002)===h|‘à‹=„`=≥ddihydrocaffeicacid 

(DHCA)===‚||ƒ=€ÈÙ||åª^=h||‘àª^=È||‰=ÓÈ||Â—ÿ^=Ω=Ñ||r^Èkª^=÷||ÎÃ_’ÿ^=ö||π=ÓÑ||å‘`=‚||‹=tj_||·ÿ^

=========≤s||å‘˚^=Ô||ÿ^âd=“||Íàù=‚||ƒ=÷||ÿÖË=ÓÑ||å‘¸ÿ=É_||òª^=ø_||ê·Ÿÿ=ÓÈ||Â—ÿ^=ÓÉ_||Íâ===⁄||~^É=€_||≈Õÿ^

=fiÍä‡d=ø_ê‡=ÓÉ_Íâ=÷ÿÜ‘Ë=_Í˙¶^nitric oxide synthase=K=

aj=_‹`=‚‹=�_ÍÈ|·≈‹=‚’Í=fiŸÃ=äÍÑÎå‘Ë4f=„ÈÎn_jÈŸ§^=fiÍä‡d=Ÿƒ=ÓÈÂ—ÿ^=‚‹=≤ƒÈ·ÿ^=˙‘=4n

ÔÎÛ_î|vˇ^=ÔÎv_·ÿ^=KäÎÿ_k’ÿ^Ë=äÎjÈÎ›åÍÉ=ÑÎå‘`=àfÈã=Ï|∑ä‡d=ø_ê‡=ÓÉ_Íâ=4naj=∆ràÍ=Ñ–=

==========|||Ÿƒ=ÔÎfà≈||||ÿ^=ÓÈ|||Â—ÿ^=Ú^È|||kv^=≥d=à||||›kÿ^=ÒÈ|||‡=ÓÈ|||Â—f=Ô|||‡á_—‹=Ô|||Îfà≈ÿ^=ÓÈÂ—||||ÿ^=€Ë_|||·j=Ñ|||·ƒ

ÿ^=m˘È·ÎÕÿ^=========Ê|Îÿd=á_|è`=_|‹=∆|‹=“|ÕkÍ=^Ü|‰Ë=ÓÑ|å‘¸ÿ=É_|ò‹=4naj=_7=;ÿ^=ÓÑÍÑ≈Bonita et 

al. (2007)=======;|ÿ^=m˘È|·ÎÕÿ^=‚|‹=_|‰^Èk®=‚|ƒ=tj_‡=ÓÑå‘¸ÿ=É_òª^=ø_ê·Ÿÿ=ÓÈÂ—ÿ^=ÓÉ_Íâ=„`

===Ê||f=ø_||gjá˘_f=÷||ÿÖË=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=ÓÑ||å‘`=‚||‹=⁄||Ÿ—j

=‘¸ÿ=Ô||Ÿf_–=4||»=m_||g‘à‹=‚ÍÈ||’jËÓÑ||å=K====ÓÉ_||Íâ=Ô||Î’Î‡_’Îª=à||~b=4||åÕj=ÉÈ||rË=≥d=Óá_||èˇ^=∆||‹

===Áà|‘Ö=ÓÑå‘¸ÿ=É_òª^=ø_ê·Ÿÿ=ÓÈÂ—ÿ^Gonzalez et al. (2004)=====;|ÿ^=m_|g‘àª^=ö|≈f=„`

============ÓÑ|å‘¸ÿ=É_|òª^=ø_|ê·ÿ^=‚|ƒ=ÔÿÈÙ|åª^=Ï|‰=ïÎ|›wkÿ^=Ô|ÎŸ›ƒ=Ú_|·n`=Éá˙Î|‹=⁄|ƒ_Õj=‚‹=tk·j

Ñå‘akÿ^=Ô≈åÿ^=„^Ë=_7Ë_·j=Ñ≈f=ÓÈÂ—ÿ^=ÊnÑ¢=;ÿ^==Ô|ráÉ=∆‹=ÔÍÉàù=Ô–˙≈f=ægjàj=ÔÎŸ’ÿ^=ÔÍ

=á_è`=_›‘=ïÎ›wkÿ^Richelle et al. (2001)=====ÓÈ|Â—ÿ^=4na|j=Ω=fl_|‰=áËÉ=Êÿ=ïÎ›wkÿ^=„`=≥d

=Ñ|||å‘¸ÿ=É_|||òª^=ø_|||ê·ÿ^=|||ŸƒÓ====É_|||òª^=ø_|||ê·ÿ^=⁄|||–=ïÎ|||›wkÿ^=Ô|||ráÉ=mÉ^â=_|||›Ÿ‘=p|||Îü

ÓÑå‘¸ÿK=
=

=∆r^àª^=
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Forty two male Wister albino rats (100±10 g) were used in this study to evaluate 
the effects of Arabian and date pit coffees administered orally at different 
concentrations (50, 100 and 150 mg/kg body weight/day) on antioxidant 
enzymes. The control group was administered water orally instead of coffee. 
The activity of superoxide dismutase (SOD) significantly (P< 0.05) increased in 
serum of rats administered all doses of both Arabian and date pit coffees 
compared to the control group. This increase was higher in the rats administered 
the Arabian coffee compared to those administered the date pit coffee. However, 
the increase in dose concentration of Arabian coffee had no further effect  on the 
activity of SOD. On the contrary, the increase in dose concentration of date pit 
coffee significantly (P< 0.05) decreased the activity of SOD, but its activity in its 
lowest concentration remained significantly higher compared to the control 
group. Results also showed a significant increase in the activity of catalase (CAT) 
in serum of rats administered all doses of Arabian coffee and the doses 50 and 100 
mg/kg bw/day of date pit coffees compared to the control group. This increase 
was higher in the rats administered the Arabian coffee compared to those 
administered the date pit coffee, however, the increase in the concentration of the 
dose of Arabian coffee had no effect on the activity of CAT.  On the contrary, the 
increase in dose concentration of date pit coffee significantly (P< 0.05) decreased 
the activity of CAT, and its activity at its highest concentration significantly 
decreased compared to the control group. Arabian and date pit coffees had no 
effect on the glutathione peroxidase (GPX) activity in the plasma of rats. 
In conclusion, the results suggest that Arabian and date pit coffees may increase 
the activities of SOD and CAT in serum and plasma of rats. However, they have 
no effect on the activity of GPX.  
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The study aims at investing the impact of a training program to decreasing body 
fat percentage and increasing level of health-related physical fitness on some risk 
factors for coronary heart diseases. The sample of the study consisted of 40 male 
obese children (age 14-15 years), who were divided randomly into two groups. 
The first was an experimental group (20 children) on whom a proposed training 
program was applied, with the circulating, rotating training style, exercise in 
physical education lessons aimed to decreasing body fat percentage and 
increasing level of health- related physical fitness. The program lasted for 12 
weeks: two sessions per week, and (45–60) minutes for each training unit 
(session).  The second was a control group of 20 other children on whom the 
ordinary traditional program was applied in the physical education lessons, twice 
per week .The following measurement were taken; Body Composition, Health- 
related Physical Fitness) and blood lipids (T-C: HDL-C and LDL-C, TG and T-
C/HDL – Ratio) after fasting for 12 hours, and SBP and DBP when relaxed. The 
results indicated a statistically significant improvement for individuals of the 
experimental group in the variables ( body composition , health-related physical 
fitness with the exception of the flexibility in the muscles of the low back and 
back muscles of the leg) , blood lipids except for HDL.C .There was no 
significant improvement in the values of SBP and DBP. The level of 
improvement of individuals of the experimental group was significantly higher 
compared to the group of fat children, on whom the ordinary traditional program 
in the physical education lessons was applied. 
It was conclude that there was a positive impact on the decrease of body fat 
percentage and the increase of health –related physical fitness, and diminishing 
of the risk factors for coronary heart diseases amog obese children. The 
traditional method of physical education lessons may not be effective in making 
positive impact on the risk factors for coronary heart diseases in onese children .  
Therefore , a change is recommended to be introduced to the form and style of 
the methods of physical education lessons, particularly in obese children. 
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