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¾Üºð¶ºîÆÎ öàÊ²Ü²ÎàôÂÚ²Ü ÐÜ²ð²ìàð
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Ï»Ýë³µ³Ý³Ï³Ý ·ÇïáõÃÛáõÝÝ»ñÇ ¹áÏïáñ, åñáý»ëáñ, 

¶äÐ Ï»Ýë³µ³ÝáõÃÛ³Ý, ¿ÏáÉá·Ç³ÛÇ ¨ ³éáÕç ³åñ»É³Ï»ñåÇ ³ÙµÇáÝÇ í³ñÇã
Î. ¶. Ð²¶ÈÆ¸

äñáý»ëáñ, ¶ÛáÃ»µáñ·Ç Ñ³Ù³É³ë³ñ³ÝÇ 
ÜÛ³ñ¹³Ï»Ýë³µ³ÝáõÃÛ³Ý ÇÝëïÇïáõï, Þí»¹Ç³

Ä. ´à¸Úº

äñáý»ëáñ, êïñ³ëµáõñ·Ç ¸»Õ³µ³ÝáõÃÛ³Ý ÇÝëïÇïáõïÇ 
ýÇ½ÇÏ³ÛÇ É³µáñ³ïáñÇ³, üñ³ÝëÇ³

êåÇï³Ïáõó³ÛÇÝ ÙáÉ»ÏáõÉÝ»ñÝ Çñ»Ýó Ï³éáõóí³Íù³ÛÇÝ ¨ ýáõÝÏóÇáÝ³É
µ³½Ù³½³ÝáõÃÛ³ÙµÝ»ñÏ³Û³óÝáõÙ»Ýµçç³ÛÇÝÑ³Ù³Ï³ñ·»ñÇÏ»Ýë³µ³Ý³Ï³Ý
ýáõÝÏóÇ³Ý»ñÇÙáÉ»ÏáõÉ³ÛÇÝÑÇÙùÁ:¸ñ³Ñ»ïÏ³åí³ÍÇñ³í³óÇ¿³ÛÝÏ³ñÍÇ-
ùÁ,áñ³í»ÉÇ ¿³Ï³ÝÑ³çáÕáõÃÛáõÝÝ»ñÙáÉ»ÏáõÉ³ÛÇÝÝÛ³ñ¹³Ï»Ýë³µ³ÝáõÃÛ³Ý
Ù»çÏ³ñ»ÉÇ¿ëå³ë»ÉëåÇï³ÏáõóÝ»ñÇÑ³Ù³ÉÇñÑ»ï³½áïáõÃÛ³ÝµÝ³·³í³-
éáõÙ:ÜÛ³ñ¹³ëå»óÇýÇÏëåÇï³ÏáõóÝ»ñÇÃíáõÙÇÝï»ÝëÇíáõëáõÙÝ³ëÇñíáÕÝ»-
ñÇóÙ»ÏÁÑ³Ý¹Çë³ÝáõÙ¿S-100ëåÇï³ÏáõóÁ:²Û¹ëåÇï³ÏáõóÁ1965-ÇÝáõÕ»-
ÕÇó³Ýç³ïí»É ¿´.ØáõáõñÇ [1]ÏáÕÙÇó,¨,ÇÝãå»ëå³ñ½í»ó,Ñ³Ý¹Çë³ÝáõÙ ¿

Ca2+-Ï³ËÛ³Éçñ³ÉáõÛÍëåÇï³Ïáõó24Î¸³ÙáÉ»ÏáõÉ³ÛÇÝ½³Ý·í³Íáí:î³ñµ»-

ñáõÙ»Ý³Û¹ëåÇï³ÏáõóÇ»ñÏáõÓ¨»ñ`S-100a¨S-100b:S-100bëåÇï³ÏáõóÁ

Zn2+-ÇÝ»ñÏ³ÛáõÃÛ³Ùµ÷áËáõÙ¿ÇñÏáÝýáñÙ³óÇ³Ý¨¹³éÝáõÙÑÇ¹ñáýáµ:

´³ó³Ñ³Ûïí»É¿S-100ëåÇï³ÏáõóÇÙ³ëÝ³ÏóáõÃÛáõÝÁëáíáñ»Éáõ,³·ñ»ëÇ-
íáõÃÛ³Ý,í³ËÇ,¿É»Ïïñá·»ÝýáõÝÏóÇ³Ý»ñáõÙ,ÝÛ³ñ¹³ÛÇÝµçÇçÝ»ñÇùÇÙÇ³Ï³Ý
½·³óáÕáõÃÛ³Ý, ÇÝãå»ë Ý³¨ ëÇÝ³åë³ÛÇÝ Ñ³Õáñ¹³Ï³ÝáõÃÛ³Ý Ù»ç: ´»ñí³Í
ïíÛ³ÉÝ»ñÁ óáõÛó »Ý ï³ÉÇë S-100 ËÙµÇ ëåÇï³ÏáõóÝ»ñÇ Ñ»ï³½áïáõÃÛ³Ý
Ï³ñ¨áñáõÃÛáõÝÁÇÝãå»ëï»ë³Ï³Ý,³ÛÝå»ë¿É·áñÍÝ³Ï³Ý³éáõÙÝ»ñáí:ØÇ³-
Å³Ù³Ý³Ï å»ïù ¿ Ýß»É, áñ ³Ýµ³í³ñ³ñ ¿ Ñ»ï³½áïí³Í ³Û¹ ëåÇï³ÏáõóÇ
Ï³ñ·³íáñÇã¹»ñÁÝÛ³ñ¹³ÛÇÝµççÇ¿Ý»ñ·³·áÛ³óÙ³Ýé»³ÏóÇ³Ý»ñÇÙ»ç:

ä³ñ½í»É ¿, áñS-100-Çå³ñáõÝ³ÏáõÃÛáõÝÁ·ÉËáõÕ»ÕáõÙ104 ³Ý·³Ù³í»ÉÇ
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Ù»Í¿,ù³Ý³ÛÉÑÛáõëí³ÍùÝ»ñáõÙ:àõÝ»Ý³Éáí·ÉÇ³Éï»Õ³Ï³ÛáõÙ,³Û¹ëåÇï³-
ÏáõóÁÑ³ÛïÝ³µ»ñí»É¿Ý³¨Ý»ÛñáÝÝ»ñÇëÇÝ³åë³ÛÇÝÏ³éáõóí³ÍùÝ»ñáõÙ:¶ï-
ÝáõÙ»Ý,áñS-100-ÁëÇÝÃ»½í»Éáí·ÉÇ³ÉµçÇçÝ»ñáõÙ,Ï³ñáÕ¿Ã³÷³Ýó»ÉÝ»ÛñáÝ-
Ý»ñÇÙ»ç¨Ñ³ëÝ»É³ùëáÝÝ»ñÇï»ñÙÇÝ³ÉÝ»ñÇÝ:

Ì³Ûñ³Ù³ë³ÛÇÝ ÝÛ³ñ¹³ÛÇÝ Ñ³Ù³Ï³ñ·áõÙS-100 ëåÇï³ÏáõóÇ½·³ÉÇù³-
Ý³ÏÑ³ÛïÝ³µ»ñí»É¿Þí³ÝÛ³ÝµçÇçÝ»ñáõÙ:

î³ñµ»ñ Ï³ÃÝ³ëáõÝÝ»ñÇ áõÕ»ÕáõÙ ³Û¹ ëåÇï³ÏáõóÇ å³ñáõÝ³ÏáõÃÛáõÝÁ
½·³ÉÇáñ»Ýï³ï³ÝíáõÙ¿:úñÇÝ³Ï`óáõÉÇ,×³·³ñÇ¨ÙÏ³Ý÷áùñáõÕ»ÕáõÙ¹ñ³
å³ñáõÝ³ÏáõÃÛáõÝÁ½·³ÉÇáñ»Ý·»ñ³½³ÝóáõÙ¿·ÉËáõÕ»ÕÇÙÛáõëµ³ÅÇÝÝ»ñÇÝ:
ØÇÝã¹»é Ù³ñ¹áõ,³éÝ»ïÝ»ñÇ ¨ ·»ïÝ³ëÏÛáõéÇ áõÕ»ÕÇï³ñµ»ñ µ³ÅÇÝÝ»ñáõÙ
³Û¹ï³ñµ»ñáõÃÛáõÝÁÙ»Íã¿:

Ð»ï³·³ Ñ»ï³½áïáõÃÛáõÝÝ»ñÁå³ñ½»óÇÝ, áñ S-100 ëåÇï³Ïáõóå³ñáõ-
Ý³ÏíáõÙ ¿Ý³¨³ÛÉÑÛáõëí³ÍùÝ»ñáõÙ (»ñÇÏ³ÙÝ»ñáõÙ,÷³ÛÍ³ÕáõÙ,ëñï³ÙÏ³-
ÝáõÙ):êï³óí³Í³Û¹ïíÛ³ÉÝ»ñÁ÷áË»óÇÝå³ïÏ»ñ³óáõÙÝ»ñÁS-100-Çûñ·³-
Ý³ÛÇÝ¨µçç³ÛÇÝëå»óÇýÇÏáõÃÛ³Ý¨ï»Õ³Ï³ÛÙ³Ýí»ñ³µ»ñÛ³É:

Ü»ñÏ³ÛáõÙëÁÝ¹áõÝíáõÙ¿,áñS-100-ÁÑ³Ý¹Çë³ÝáõÙ¿É³ÛÝï³ñ³ÍáõÙáõÝ»-

óáÕ Ca2+-Ï³ËÛ³É ó³Íñ³ÙáÉ»ÏáõÉ³ÛÇÝ ëåÇï³ÏáõóÝ»ñÇ ÁÝï³ÝÇùÇ Ý»ñÏ³Û³-

óáõóÇã,áñÇÝµÝáñáß¿Ñ³ïáõÏÓ¨áíÏ³åí³ÍCa2+-Ï³åáÕ¹áÙ»ÝÁ:¸»é¨ëùÇã¿

áõëáõÙÝ³ëÇñí»ÉS-100-ÇýáõÝÏóÇáÝ³ÉÝß³Ý³ÏáõÃÛáõÝÁ:Î³ÝïíÛ³ÉÝ»ñ³ÛÝÙ³-
ëÇÝ,áñ³Û¹ëåÇï³ÏáõóÁÝÛ³ñ¹³ÛÇÝÃ³Õ³ÝÃÝ»ñáõÙÏ³ñáÕ¿Ï³ñ·³íáñ»ÉÇá-
Ý³ÛÇÝËáÕáí³ÏÝ»ñÇýáõÝÏóÇ³ÝCa-ÇáÝÝ»ñÇù³Ý³Ï³Ï³Ý÷á÷áËáõÃÛáõÝÝ»ñÇ
¹»åùáõÙ:ºÝÃ³¹ñíáõÙ¿Ý³¨S-100-ÇÙ³ëÝ³ÏóáõÃÛáõÝÁÑÇßáÕáõÃÛ³ÝÙ»Ë³ÝÇ½-
ÙáõÙ:ê³Ï³ÛÝ³Û¹áõÕÕáõÃÛ³ÙµÏ³ï³ñí³ÍÑ»ï³½áïáõÃÛáõÝÝ»ñÇ³ñ¹ÛáõÝùÝ»-
ñÁÑ³Ï³ë³Ï³Ý»Ý:

ºÉÝ»ÉáíÝßí³ÍÇóÝ»ñÏ³Û³óíáÕ³ßË³ï³ÝùáõÙËÝ¹Çñ¿¹ñí»ÉáõëáõÙÝ³ëÇ-
ñ»ÉS-100a ¨S-100b ëåÇï³ÏáõóÝ»ñÇ³½¹»óáõÃÛáõÝÁ²ºü-ýáëýáÑÇ¹ñáÉ³½³
ý»ñÙ»ÝïÇÏ³ï³ÉÇïÇÏ³ÏïÇíáõÃÛ³Ýíñ³áõÕ»ÕÇó³Ýç³ïí³Í»ÝÃ³µçç³ÛÇÝ
ï³ñµ»ñýñ³ÏóÇ³Ý»ñáõÙ`ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ,ëÇÝ³åïáëáÙÝ»ñáõÙ¨ÙÇ»-
ÉÇÝáõÙ:öáñÓ»ñÇ³é³ÝÓÇÝë»ñÇ³ÛáíáõëáõÙÝ³ëÇñí»É¿S-100a¨S-100bëåÇ-
ï³ÏáõóÝ»ñÇ ³½¹»óáõÃÛáõÝÁ ·ÉËáõÕ»ÕÇó ³Ýç³ïí³Í ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ
ÃÃí³ÍÝÇÏÉ³ÝÙ³Ý¨ûùëÇ¹³óÇáÝýáëýáñÇÉ³óÙ³Ýíñ³:

Ð» ï³ ½á ïáõ ÃÛ³Ý Ù» Ãá¹ Ý» ñÁ:
S-100ëåÇï³ÏáõóÁóÉÇÏÇáõÕ»ÕÇó³Ýç³ïí»É¨Ù³ùñí»É¿ØáõáõñÇ»Õ³Ý³-

Ïáí[1],´á¹Û»Ç¨³ßË.Ó¨³÷áËáõÃÛ³Ùµ[2,3],2.5 mM¿ÃÇÉ»Ý¹Ç³ÙÇÝï»ïñ³³-

ó»ï³ïÇ(¾¸î²)¨0.1mMÙ»ñÏ³åïá¿Ã³ÝáÉÇµáõý»ñáõÙ:S-100a-Ý³Ýç³ïí»É
¿´á¹Û»Ç¨³ßË.»Õ³Ý³Ïáí,áñáß÷á÷áËáõÃÛáõÝÝ»ñáí:S-100b-Ý³Ýç³ïí»É¿
óÇÝÏ-Ï³ËÛ³É³ýÇÝ³ÛÇÝùñáÙ³ïá·ñáõÃÛ³Ý»Õ³Ý³Ïáí[3]:

Ð»ï³½áïáõÃÛáõÝÝ»ñÁ Ï³ï³ñí»É »Ý ÙáÝÕáÉ³Ï³Ý ³í³½³ÙÏ³Ý (Meriones

ungiculatus) áõÕ»ÕÇó³Ýç³ïí³Í »ÝÃ³µçç³ÛÇÝ ýñ³ÏóÇ³Ý»ñáõÙ: ÐÛáõëí³ÍùÇ

ÑáÙá·»Ý³óáõÙÁÏ³ï³ñí»É¿³å³ÏÛ³ÑáÙá·»ÝÇ½³ïáñáí`0.25Më³Ë³ñá½³-

ÛÇ0.02MïñÇë-HClµáõý»ñÇÙ»ç,pH7.4,4°C-áõÙ:ÎáñÇ½Ý»ñÁ³Ýç³ïí»É»Ý1000

g-áõÙó»ÝïñÇýáõ·Ù³Ùµ,10ñáå»ÇÁÝÃ³óùáõÙ,ÇëÏÙÇïáùáÝ¹ñÇáõÙÝ»ñÁ`15000
g-áõÙ,Å³Ù³Ý³ÏÁ15ñáå»:êï³óí³ÍÝëïí³ÍùÇÝ³í»É³óñ»É»Ýùû·ï³·áñÍ-
í³Íµáõý»ñÁ¨ÏñÏÇÝó»ÝïñÇýáõ·»É15000g³ñ³·áõÃÛ³Ùµ:²ÛÝáõÑ»ï¨ÙÇïá-
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ùáÝ¹ñÇáõÙÝ»ñÇ,ëÇÝ³åïáëáÙÝ»ñÇ¨ÙÇ»ÉÇÝ³ÛÇÝýñ³ÏóÇ³Ý»ñÁ³Ýç³ï»É»Ýù
ë³Ë³ñá½³ÛÇËïáõÃÛ³Ý·ñ³¹Ç»ÝïáõÙàõÇïï³Ï»ñÇÙ»Ãá¹áí[4]:

²ºü³½³ÛÇÝ ³ÏïÇíáõÃÛáõÝÁ áñáß»É »Ýù Áëï êÏáõÉ³ãÛáíÇ [5], êÇÙáÝÛ³ÝÇ
Ó¨³÷áËáõÃÛ³Ùµ[6]:àñå»ëý»ñÙ»ÝïÇ³ÏïÇíáõÃÛ³Ýã³÷³ÝÇßÁÝ¹áõÝí»É¿ÇÝ-
Ïáõµ³óáõÙÇóÑ»ïáé»³ÏóÇáÝÙÇç³í³ÛñáõÙ³Ýûñ·³Ý³Ï³Ýýáëý³ïÇù³Ý³-
ÏÇ³í»É³óáõÙÁ,áñÁáñáßí»É¿ÈááõñÇÇëå»ÏïñáýáïáÙ»ïñ³ÛÇÝ»Õ³Ý³Ïáí[7]:
ØÇïáùáÝ¹ñÇáõÙÝ»ñáõÙÃÃí³ÍÝÇÏÉ³ÝÙ³Ý¨ûùëÇ¹³óÇáÝýáëýáñÇÉ³óÙ³ÝÑ»-
ï³½áïáõÃÛ³ÝÙ»Ãá¹Ý»ñÁµ»ñí³Í»ÝÙ»ñÝ³Ëáñ¹³ßË³ï³ÝùáõÙ[8]:öáñÓ»-
ñÇóëï³óí³ÍïíÛ³ÉÝ»ñÁÑ³ßí³ñÏí»É»ÝÙ·ëåÇï³ÏáõóÇíñ³,áñÁáñáßí»É¿
ÈááõñÇÇ ¨³ßË. »Õ³Ý³Ïáí [9]: Ð»ï³½áïáõÃÛáõÝÝ»ñÇó ëï³óí³ÍïíÛ³ÉÝ»ñÇ
Ñ³í³ëïÇáõÃÛáõÝÁáñáßí»É¿ÁëïêïÛáõ¹»ÝïÇt-ã³÷³ÝÇßÇ[10]:

Ð» ï³ ½á ïáõ ÃÛáõÝ Ý» ñÇ ³ñ¹ ÛáõÝù Ý» ñÁ:
öáñÓ»ñÇó ëï³óí³Í³ñ¹ÛáõÝùÝ»ñÁ óáõÛó »Ý ïí»É, áñ ÙáÝÕáÉ³Ï³Ý³í³-

½³ÙÏ³Ý áõÕ»ÕÇó ³Ýç³ïí³Í ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ ²ºü³½³ÛÇÝ ³ÏïÇíáõ-
ÃÛáõÝÁ, ëïáõ·ÇãÇ Ñ³Ù»Ù³ïáõÃÛ³Ùµ, S-100a ëåÇï³ÏáõóÇ ³½¹»óáõÃÛ³Ùµ
³×áõÙ ¿³í»ÉÇ ù³Ý 2³Ý·³Ù (³Õ. 1): ÜáõÛÝ ù³Ý³Ïáí³í»É³óí³ÍS-100b-Ç
Ý»ñ·áñÍáõÃÛ³Ùµý»ñÙ»ÝïÇ³ÏïÇíáõÃÛáõÝÁËÃ³Ýí»É¿·ñ»Ã»3³Ý·³Ù:

²ÕÛáõë³Ï 1.

S-100a ¨ S-100b ëåÇ ï³ Ïáõó Ý» ñÇ* ³½ ¹» óáõ ÃÛáõ ÝÁ ÙáÝ Õá É³ Ï³Ý ³í³ ½³Ù Ï³Ý áõ Õ» ÕÇó 
³Ý ç³ï í³Í »Ý Ã³µç ç³ ÛÇÝ ýñ³Ï óÇ ³ Ý» ñÇ ²º ü³ ½³ ÛÇ ³Ï ïÇ íáõ ÃÛ³Ý íñ³ 

(P ÙÏ³ ïáÙ / Ù· ëåÇ ï³ Ïáõ óÇÝ / 30 ñá å», 37°C-áõÙ), M S.M.E

* S-100a¨S-100bëåÇï³ÏáõóÝ»ñÝ³í»É³óí»É»Ý1.4x10
-6
Mù³Ý³Ïáí:

²Ûë¨ÙÛáõë³ÕÛáõë³ÏÝ»ñáõÙ÷³Ï³·Í»ñáõÙ÷áñÓ»ñÇù³Ý³ÏÝ¿:

êÇÝ³åïáëáÙ³ÛÇÝýñ³ÏóÇ³ÛáõÙ÷áñÓ³ñÏí³Í ëåÇï³ÏáõóÝ»ñÇ³½¹»óáõ-
ÃÛ³Ùµ,ëïáõ·ÇãÇÑ³Ù»Ù³ïáõÃÛ³Ùµ,¹Çïí»É¿²ºü³½³ÛÇ³ÏïÇíáõÃÛ³ÝÑ³Ù»-
Ù³ï³µ³ñ÷áùñ³×(9.1¨16.6ïáÏáë`S-100a¨S-100bëåÇï³ÏáõóÝ»ñÇÙ³ë-
Ý³ÏóáõÃÛ³Ùµ`Ñ³Ù³å³ï³ëË³Ý³µ³ñ):

àõÕ»ÕÇ ÙÇ»ÉÇÝ³ÛÇÝ ýñ³ÏóÇ³ÛáõÙ ³í»É³óí³Í ëåÇï³ÏáõóÝ»ñÁ ÝáõÛÝå»ë
½·³ÉÇáñ»ÝËÃ³ÝáõÙ»Ý²ºü³½³ÛÇÏ³ï³ÉÇïÇÏ³ÏïÇíáõÃÛáõÝÁ(120 ¨107%-
áí`Ñ³Ù³å³ï³ëË³Ý³µ³ñ):

Î³ñ¨áñ Ñ»ï³ùñùñáõÃÛáõÝ ¿ Ý»ñÏ³Û³óÝáõÙ²ºü³½³ÛÇ³ÏïÇíáõÃÛ³Ý íñ³
ÝÛ³ñ¹³ëå»óÇýÇÏ î-100 ëåÇï³ÏáõóÝ»ñÇ ³½¹»óáõÃÛ³Ý Ñ³Ù»Ù³ï³Ï³Ý áõ-
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ëáõÙÝ³ëÇñáõÃÛáõÝÁ ³í³½³ÙÏ³Ý ÉÛ³ñ¹Çó ³Ýç³ïí³Í ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ
(³Õ.1.):êï³óí³ÍïíÛ³ÉÝ»ñÁóáõÛó»Ýï³ÉÇë,áñ÷áñÓÇÝáõÛÝå³ÛÙ³ÝÝ»ñáõÙ
ÉÛ³ñ¹Ç ÙÇïáùáÝ¹ñÇáõÙÝ»ñÇÝ ³í»É³óí³Í î-100 ëåÇï³ÏáõóÝ»ñÇ ³½¹»óáõ-
ÃÛ³Ùµý»ñÙ»ÝïÇ³ÏïÇíáõÃÛ³ÝÙ»çÝÏ³ï»ÉÇï»Õ³ß³ñÅãÇ¹ÇïíáõÙ:

ÈÛ³ñ¹Ç ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ ý»ñÙ»ÝïÇ ³ÏïÇíáõÃÛ³Ý ÝÙ³Ý å³ïÏ»ñ
¹ÇïíáõÙ¿Ý³¨,»ñµÑ»ï³½áïí³ÍëåÇï³ÏáõóÝ»ñÁÑ³Ù³ï»Õ³í»É³óíáõÙ»Ý

Ca2+-ÇÏ³ÙZn2+ÇÑ»ï(³Õ.2.):¸³ÃáõÛÉ¿ï³ÉÇë»ÝÃ³¹ñ»É,áñS-100a¨S-100b

ëåÇï³ÏáõóÝ»ñáí ²ºü³½³ÛÇ Ï³ï³ÉÇïÇÏ ³ÏïÇíáõÃÛ³Ý ËÃ³ÝáõÙÁ áõÕ»ÕÇ
»ÝÃ³µçç³ÛÇÝ·áÛ³óáõÃÛáõÝÝ»ñáõÙÑ³Ý¹Çë³ÝáõÙ¿ÙÇ³ÛÝÝÛ³ñ¹³ÛÇÝµçÇçÝ»ñÇÝ
µÝáñáßëå»óÇýÇÏåñáó»ë:

Ð»ï³½áïáõÃÛáõÝÝ»ñÇóÏ³ñ¨áñ³ñ¹ÛáõÝùÝ»ñ»Ýëï³óí»ÉÝ³¨î-100a¨î-

100bëåÇï³ÏáõóÝ»ñÇ`Ca2+-Ç¨Zn2+-ÇÇáÝÝ»ñÇÑ»ïÑ³Ù³ï»Õ÷áñÓ³ñÏáõÙÇó,

áñå»ë ²ºü-ýáëýáÑÇ¹ñáÉ³½³ÛÇ ³ÏïÇí³ïáñÝ»ñÇ: ÆÝãå»ë óáõÛó »Ý ïí»É

ëï³óí³Í³ñ¹ÛáõÝùÝ»ñÁ(³Õ.2)Ca2+-Ç¨ S-100a-ÇÑ³Ù³ï»Õ³í»É³óÙ³Ý¹»å-

ùáõÙ²ºü³½³ÛÇ³ÏïÇíáõÃÛáõÝÁÙáÝÕáÉ³Ï³Ý³í³½³ÙÏ³ÝáõÕ»ÕÇÙÇïáùáÝ¹-

ñÇáõÙÝ»ñáõÙ³×áõÙ¿32.5%-áí`ÙÇ³ÛÝCa2+ å³ñáõÝ³ÏáÕÝÙáõßÝ»ñÇÑ³Ù»Ù³-

ïáõÃÛ³Ùµ:öáñÓÇÝáõÛÝå³ÛÙ³ÝÝ»ñáõÙZn2+-Ç¨S-100bëåÇï³ÏáõóÇÝ»ñÏ³Ûáõ-

ÃÛ³Ùµý»ñÙ»ÝïÇ³ÏïÇíáõÃÛáõÝÁ³×»É¿12.8¨11.9%-áí(óÇÝÏÇ0.5¨0.1mM
ËïáõÃÛ³Ý¹»åùáõÙ`Ñ³Ù³å³ï³ëË³Ý³µ³ñ):

²Õ Ûáõ ë³Ï 2.

S-100a ¨ S-100b ëåÇ ï³ Ïáõó Ý» ñÇ ¨ »ñÏ í³ É»Ýï Ï³ ïÇ áÝ Ý» ñÇ ³½ ¹» óáõ ÃÛáõ ÝÁ 
²º ü³ ½³ ÛÇÝ ³Ï ïÇ íáõ ÃÛ³Ý íñ³ ÙáÝ Õá É³ Ï³Ý ³í³ ½³Ù Ï³Ý áõ Õ» ÕÇ »Ý Ã³µç ç³ ÛÇÝ

ýñ³Ï óÇ ³ Ý» ñáõÙ

(P ÙÏ³ ïáÙ / Ù· ëåÇ ï³ Ïáõ óÇÝ / 30 ñá å»), M  S.M.E
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êÇÝ³åïáëáÙ³ÛÇÝýñ³ÏóÇ³ÛáõÙ¿³Ï³Ý÷á÷áËáõÃÛáõÝÝ»ñ²ºü³½³ÛÇÏ³-
ï³ÉÇïÇÏ ³ÏïÇíáõÃÛ³Ý Ù»ç î-100a ¨ î-100b ëåÇï³ÏáõóÝ»ñÇ ¨ Ñ³Ù³å³-
ï³ëË³ÝÇáÝÝ»ñÇÑ³Ù³ï»Õ³í»É³óÙ³Ý¹»åùáõÙã»Ý¹Çïí»É:

àõëáõÙÝ³ëÇñí³ÍëåÇï³ÏáõóÝ»ñÇ¨Ca2+-ÇÏ³ÙZn2+-ÇÑ³Ù³ï»Õ³í»É³ó-

Ù³Ý¹»åùáõÙ²ºü³½³ÛÇ³ÏïÇíáõÃÛ³ÝÑ³í³ëïÇ³×¹Çïí»É¿áõÕ»ÕÇÙÇ»ÉÇ-

Ý³ÛÇÝýñ³ÏóÇ³ÛáõÙ:úñÇÝ³Ï,Ca2+-Ç¨î-100a-ÇÑ³Ù³ï»Õ³½¹»óáõÃÛ³Ùµý»ñ-

Ù»ÝïÇ³ÏïÇí³óÙ³Ý³×ÁÏ³½Ù»É¿29.0%ÙÇ³ÛÝCa2+-ÇÑ³Ù»Ù³ïáõÃÛ³Ùµ:î-

100bëåÇï³Ïáõóáíý»ñÙ»ÝïÇ³ÏïÇí³óÙ³Ý³×ÁZn2+-ÇÝ»ñÏ³ÛáõÃÛ³ÙµÑ³-

Ï³¹³ñÓÑ³Ù»Ù³ï³Ï³Ý¿³í»É³óí³ÍóÇÝÏÇÏáÝó»Ýïñ³óÇ³ÛÇÝ`0.5mMZn2+-

Ç³í»É³óÙ³Ý¹»åùáõÙ³ÛÝÏ³½Ù»É¿35,ÇëÏ0.1mM-Ç¹»åùáõÙ85%:
Ø»ñ Ñ»ï³½áïáõÃÛáõÝÝ»ñáõÙ Ï³ñ¨áñ ïíÛ³ÉÝ»ñ »Ý ëï³óí»É áõÕ»ÕÇó ³Ý-

ç³ïí³Í ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ ÃÃí³ÍÝÇ ÏÉ³ÝÙ³Ý ¨ ûùëÇ¹³óÇáÝ ýáëýáñÇ-
É³óÙ³Ý íñ³ î-100a ¨ î-100b ëåÇï³ÏáõóÝ»ñÇ ³½¹»óáõÃÛ³Ý í»ñ³µ»ñÛ³É:
òáõÛó¿ïñí»É,áñ³Û¹ëåÇï³ÏáõóÝ»ñÇ³í»É³óÙ³Ý¹»åùáõÙ,ëïáõ·Çã÷áñÓ»-
ñÇÑ³Ù»Ù³ïáõÃÛ³Ùµ,ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙÃÃí³ÍÝÇÏÉ³ÝÙ³ÝÙ»çï»ë³Ý»ÉÇ
ï»Õ³ß³ñÅ»ñã»Ý¹ÇïíáõÙ (³Õ.3):ê³Ï³ÛÝÑ³í³ëïÇ×ÝßíáõÙ ¿³Ýûñ·³Ý³-
Ï³Ýýáëý³ïÇ¿ëÃ»ñÇýÇÏ³óáõÙÁ:²Û¹¹»åùáõÙëïáõ·Çã÷áñÓ»ñÇÑ³Ù»Ù³ïáõ-
ÃÛ³Ùµî-100a-ÇÝ»ñÏ³ÛáõÃÛ³Ùµ¿ëÃ»ñÇýÇÏ³óí³Íýáëý³ïÇù³Ý³ÏÁÏñ×³ï-
í»É¿43,ÇëÏî-100b-Ç³½¹»óáõÃÛ³Ùµ`24%-áí:¸ñ³Ñ»ïÏ³åí³Í½·³ÉÇáñ»Ý
÷áùñ³ó»É¿ûùëÇ¹³óÙ³Ý¨ýáëýáñÇÉ³óÙ³Ý·áñÍ³ÏÇóÁ`P/ú-Ý(37¨23%-áí
î-100a-Ç¨î-100b-Ç³í»É³óÙ³Ý¹»åùáõÙ`Ñ³Ù³å³ï³ëË³Ý³µ³ñ):

²ÛëåÇëáí,Ñ»ï³½áïáõÃÛáõÝÝ»ñÇóëï³óí³Í³ñ¹ÛáõÝùÝ»ñÁÃáõÛÉ»Ýï³ÉÇë
»½ñ³Ï³óÝ»É,áñî-100a¨î-100bëåÇï³ÏáõóÝ»ñÇÝ»ñÏ³ÛáõÃÛ³ÙµÝÏ³ï»ÉÇá-
ñ»Ý³ÏïÇí³ÝáõÙ¿·ÉËáõÕ»ÕÇï³ñµ»ñÏ³éáõóí³ÍùÝ»ñÇÙ³Ïñá¿ñ·»ñÇÏ³ï³-
µáÉÇ½ÙÁ:²Û¹åñáó»ëÁÑ³ïÏ³å»ëÇÝï»ÝëÇíÁÝÃ³ÝáõÙ¿áõÕ»ÕÇó³Ýç³ïí³Í
ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ ¨ ÙÇ»ÉÇÝ³ÛÇÝ ýñ³ÏóÇ³ÛáõÙ, ÇëÏ ëÇÝ³åïáëáÙÝ»ñáõÙ
ÙÇ³ÛÝ³×ÇÙÇïáõÙ¿¹ÇïíáõÙ:ÜáõÛÝ÷áñÓ³Ï»Ý¹³ÝÇÝ»ñÇÉÛ³ñ¹Çó³Ýç³ïí³Í
ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ áõëáõÙÝ³ëÇñí³Í ëåÇï³ÏáõóÝ»ñÇ ³½¹»óáõÃÛ³Ùµ ²º-
ü³½³ÛÇ³ÏïÇíáõÃÛáõÝÝ¿³Ï³Ý÷á÷áËáõÃÛáõÝÝ»ñÇãÇ»ÝÃ³ñÏíáõÙ:

²ÕÛáõë³Ï 3.

ÂÃí³ÍÝÇ ÏÉ³ÝÙ³Ý ¨ ûùëÇ¹³óÇáÝ ýáëýáñÇÉ³óÙ³Ý ÇÝï»ÝëÇíáõÃÛáõÝÁ áõÕ»ÕÇ
ÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ S-100a ¨ S-100b ëåÇï³ÏáõóÝ»ñÇ ³½¹»óáõÃÛ³Ùµ

(ú ¨ P ÙÏ³ïáÙÝ»ñáí / Ù· ëåÇï³ÏáõóÇÝ), M  S.M.E

*öáñÓ»ñÇù³Ý³ÏÁ
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´»ñí³Í³ñ¹ÛáõÝùÝ»ñÁíÏ³ÛáõÙ»Ý, áñî-100a¨î-100bÝÛ³ñ¹³ëå»óÇýÇÏ
ëåÇï³ÏáõóÝ»ñÇÝ»ñÏ³ÛáõÃÛ³Ùµ·ÉËáõÕ»ÕÇÙÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ÷»Õ»ÏíáõÙ
¿ûùëÇ¹³óÇáÝýáëýáñÇÉ³óáõÙÁ,ßÝã³éáõÃÛáõÝÁ³Ýç³ïíáõÙ¿ýáëý³ïÇ¿ëÃ»-
ñÇýÇÏ³óáõÙÇó ¨ ·»ñ³ÏßéáõÙ ¿ ³½³ï ûùëÇ¹³óáõÙÁ: ØÇïáùáÝ¹ñÇáõÙÝ»ñáõÙ
ËÃ³ÝíáõÙ ¿ ÙÇç³ÝÏÛ³É Ù³Ïñá¿ñ·³ÛÇÝ ÙÇ³óáõÃÛáõÝÝ»ñÇ ×»ÕùáõÙÁ ¨³×áõÙ ¿
³½³ï¿Ý»ñ·Ç³ÛÇÑáëùÁ:²Û¹åñáó»ëáõÙÏ³ñ¨áñÝß³Ý³ÏáõÃÛáõÝáõÝÇ²ºü³-
½³ÛÇÏ³ï³ÉÇïÇÏ³ÏïÇíáõÃÛ³ÝËÃ³ÝáõÙÁ,áñÁï»ÕÇ¿áõÝ»ÝáõÙ³í»É³óí³Í
ëåÇï³ÏáõóÝ»ñÇ³½¹»óáõÃÛ³Ùµ:

¶ñ³Ï³ÝáõÃÛ³Ý¨Ù»ñ÷áñÓ³ñ³ñ³Ï³ÝïíÛ³ÉÝ»ñÇÑÇÙ³Ýíñ³Ï³ñ»ÉÇ¿»½-
ñ³Ï³óÝ»É`î-100ëåÇï³ÏáõóÁÇÝùÝ³ïÇåÙ³ÏñáÙáÉ»ÏáõÉ³ÛÇÝÙá¹áõÉÛ³ïáñ¿,
ÁÝ¹áõÝ³ÏáõÕÕ³ÏÇÏ³Ù³ÝáõÕÕ³ÏÇÝ»ñ·áñÍ»ÉÝ»ÛñáÝÝ»ñáõÙ¿Ý»ñ·»ïÇÏ¨Ù»-
ï³µáÉ³ÛÇÝ³ÛÉåñáó»ëÝ»ñÇíñ³:ºÝÃ³¹ñíáõÙ ¿, áñ³Û¹³½¹»óáõÃÛáõÝÁÙÇç-
Ýáñ¹³íáñí³Í¿Ù»Ùµñ³Ý³ÛÇÝ,óÇïáåÉ³½Ù³ÛÇÝ¨ÏáñÇ½³ÛÇÝµ³½Ù³ÃÇíý»ñ-
Ù»ÝïÝ»ñÇ³ÏïÇíáõÃÛ³Ý³Éáëï»ñÇÏÏ³ñ·³íáñÙ³ÝïÇåáí:
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ÂÎÇ ÌÎÆ ÍÀß ÐÅ ÃÓ Ëß ÖÈß ÝÍÅÐ ÃÅ ÒÈ ×ÅÑ ÊÎ ÃÎ 
ÌÅ ÒÀ ÁÎ ËÈÇ ÌÀ ÁÅË ÊÎÌ S-100

À. À. ÑÈ ÌÎ ÍßÍ
Ê. Ã. ÕÀÃ ËÈä

Æ. ÁÎäüÅ

Ïîä âëè ÿ íè åì áåë êîâ S-100a è S-100b çà ìåò íî ïî âû øà åò ñÿ àê òèâ íîñòü ÀÒÔ-ôîñ ôî ãèä ðî ëà çû, è
ñòè ìó ëè ðó åò ñÿ êà òà áî ëèçì ìàê ðî ýð ãîâ â ãî ëîâ íîì ìîç ãó. Ýòîò ïðî öåññ îñî áåí íî èí òåí ñèâ íî ïðî òå -
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êà åò â èçî ëè ðî âàí íûõ ìè òî õî íä ðè ÿõ è ìè å ëè íî âîé ôðàê öèè ìîç ãî âîé òêà íè Ìîí ãîëüñ êîé ïåñ ÷àí êè
(Meriones ungiculatus) è ìå íåå çà ìåò íî â ñè íàï òî ñî ìàõ. Îä íà êî îï ðå äå ëåí íûõ ñäâè ãîâ â ÀÒ Ôàç íîé
àê òèâ íîñ òè â ìè òî õî íä ðè ÿõ ïå ÷å íè ïåñ ÷àí êè íå íàá ëþ äà åò ñÿ.

Ïîä âëè ÿ íè åì áåë êîâ S-100a è S-100b îêèñ ëè òåëü íîå ôîñ ôî ðè ëè ðî âà íèå â ìè òî õî íä ðè ÿõ ãî ëîâ -
íî ãî ìîç ãà ðà çîá ùà åò ñÿ. Â ýòîì ïðî öåñ ñå âàæ íîå çíà ÷å íèå ïðè äà åò ñÿ êà òà ëè òè ÷åñ êîé àê òèâ íîñ òè ÀÒ -
Ôà çû. Ìîæ íî äî ïóñ òèòü, ÷òî S-100 áå ëîê ñî ñâî è ìè ñóáú å äè íè öà ìè (S-100a è S-100b) ÿâ ëÿ åò ñÿ ñâî -
å îá ðàç íûì ìàê ðî ìî ëå êó ëÿð íûì ìî äó ëÿ òî ðîì, ñïî ñîá íûì ïðÿ ìî èëè êîñ âåí íî âëè ÿòü íà ýíåð ãå òè -
÷åñ êèå è äðó ãèå ìå òà áî ëè ÷åñ êèå ïðî öåñ ñû â íåé ðî íàõ. 

Possible regulation oF s-100 Protein energetiC MetabolisM 

A. A. SiMONyAN

K. G. HAGLiD

J. BAuDieR

Under the influence of S-100a and S-100b proteins the activity of ATP-phosphohydrolases increases

and macroergs in the brain significantly catabolism is stimulated. This process intensively proceeds par-

ticularly in the isolated mitochondria and myelin fractions of brain tissue of the Mongolian gerbil

(Meriones ungiculatus) and is less visible in synaptosomes. However, certain shifts in the ATPase activi-

ty in liver mitochondria gerbil are not observed. 

Under the influence of S-100a and S-100b proteins the oxidative phosphorylation in the mitochondria

of brain uncouples. In this process the most important is catalytic activity of ATPase. It is possible to

assume that S-100 protein with their subunits (S-100a and S-100b) is considered as type of macromolec-

ular modulator which is capable of directly or indirectly affecting on the energetic and other metabolic

processes in neurons.

ÑÎÂ ÐÅ ÌÅÍ ÍÛÅ ÏÐÅäÑ ÒÀÂ ËÅ ÍÈß ÎÁ ÝÒÈÎ-
ÏÀ ÒÎ ÃÅ ÍÅ ÒÈ ×ÅÑ ÊÈÕ ÀÑ ÏÅÊ ÒÀÕ ÖÈÐ ÐÎ ÇÀ ÏÅ ×Å ÍÈ

À. À. ÑÈ ÌÎ ÍßÍ
Çàñ ëó æåí íûé äå ÿ òåëü íà ó êè ÐÀ, ïðî ôåñ ñîð,

çà âå äó þ ùèé êà ôåä ðû áè î ëî ãèè, ýêî ëî ãèè è çäî ðî âî ãî îá ðà çà æèç íè ÃÃÓ
À. Ñ. ÌÀÐ ÃÀ ÐßÍ

Êàí äè äàò áè î ëî ãè ÷åñ êèõ íà óê, äî öåíò,
ïðå ïî äà âà òåëü  ÃÃÓ

Ë. À. ÑÈ ÌÎ ÍßÍ
Êàí äè äàò ìå äè öè íñ êèõ íà óê, äî öåíò

Èíñ òè òóò áè î õè ìèè èì. Ã. Áó íÿ òÿ íà ÍÀÍ ÐÀ
Êà ôåä ðà áè î ëî ãèè, ýêî ëî ãèè è çäî ðî âî ãî îá ðà çà æèç íè ÃÃÓ 

Êà ôåä ðà ìå äè êî-áè î ëî ãè ÷åñ êèõ äèñ öèï ëèí ÌÃÎÑ ÃÈ ÐÔ

Áî ëåç íè îð ãà íîâ ïè ùå âà ðè òåëü íî ãî òðàê òà îò ëè ÷à þò ñÿ ìíî ãî îá ðà çè åì êëè íè ÷åñ êèõ
è ìîð ôî ëî ãè ÷åñ êèõ ïðèç íà êîâ. Îíè âêëþ ÷à þò ïåð âè÷ íûå (ñà ìîñ òî ÿ òåëü íûå) çà áî ëå âà -


