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ÐÐ­¶²²­Ðñ.­´áõÝÇ³ÃÛ³ÝÇ­³Ýí³Ý­Ï»Ýë³ùÇÙÇ³ÛÇ­ÇÝëïÇïáõï
¶äÐ­Ï»Ýë³µ³ÝáõÃÛ³Ý,­¿ÏáÉá·Ç³ÛÇ­¨­³éáÕç­³åñ»É³Ï»ñåÇ­³ÙµÇáÝ

ì»ñ­çÇÝ­ï³ë­Ý³Ù­Û³Ï­Ý»­ñÇÝ­ê¨³Ý³­É×Ç­çñ»­ñÇ­Ù³­Ï³ñ­¹³­ÏÇ­Çç»ó­Ù³Ý­¨­¹ñ³
Ñ»ï­ Ï³å­í³Í,­ ¿Ïá­Éá­·Ç­³­Ï³Ý­ å³Û­Ù³Ý­Ý»­ñÇ­ í³­ï³ó­Ù³Ý,­ çñÇ­ ç»ñ­Ù³ë­ïÇ­×³­ÝÇ
µ³ñÓ­ñ³ó­Ù³Ý­¨­³Õ­ïáï­Ù³Ý­Ñ»ï¨³Ý­ùáí­³Û¹­³í³­½³­ÝÇÝ­µÝá­ñáß­ÓÏ­Ý»­ñÇ­Ñ³½­-
í³·­Ûáõï­ï»­ë³Ï­Ý»ñ­í»­ñ³­ó»É­»Ý­Ï³Ù­·ïÝ­íáõÙ­»Ý­³Ý­Ñ»­ï³ó­Ù³Ý­»½­ñÇÝ:­ì»ñ­-
çÇÝ­Ý»­ñÇë­ÃíÇÝ­»Ý­å³ï­Ï³­ÝáõÙ­Ý³¨­ê¨³ÝÇ­Ïá­Õ³­ÏÁ­¨­µ»Õ­ÉáõÝ:­²ÛÅÙ­Ùß³Ï­íáõÙ
»Ý­ÙÇ­çá­ó³­éáõÙ­Ý»ñ­ê¨³ÝÇÝ­ëå³é­Ý³­óáÕ­³Õ»­ïÁ­Ï³Ý­Ë»­Éáõ­Ñ³­Ù³ñ:­Æñ³­Ï³­Ý³ó­-
íáõÙ­»Ý­ÙÇ­ß³ñù­Íñ³·­ñ»ñ,­áñáÝù­å³Û­Ù³Ý­Ý»ñ­Ïë­ï»Õ­Í»Ý­É×Ç­Ï»Ý­¹³­Ý³­Ï³Ý­³ß­-
Ë³ñ­ÑÁ­ å³Ñ­å³­Ý»­Éáõ­ ¨­ ¹ñ³Ýó­ ³×Á­ ËÃ³­Ý»­Éáõ­ Ñ³­Ù³ñ­ [1-3]:­ ¸³­ ÏÝ­å³ë­ïÇ
ê¨³ÝÇ­ÓÏ³Ý­å³ß­³ñ­Ý»­ñÇ­³í»­É³ó­Ù³­ÝÁ:­²Û¹­ËÝ¹­ñÇ­ÉáõÍ­Ù³Ý­Ýå³­ï³­ÏÇÝ­Ï³­ñáÕ
¿­Í³­é³­Û»É­Ý³¨­É×Ç­¿Ý­¹»­ÙÇÏ­ÓÏ­Ý»­ñÇ­ÑÛáõë­í³Íù­Ý»­ñáõÙ­Ï»Ý­ë³­ùÇ­ÙÇ­³­Ï³Ý­é»­³Ï­óÇ­-
³­Ý»­ñÇ­Ñ»­ï³­½á­ïáõ­ÃÛáõ­ÝÁ­[4]:

Î»Ý­ë³­µ³­Ý³­Ï³Ý­Ñ³­Ù³­Ï³ñ­·»­ñáõÙ­¿Ý»ñ­·Ç­³­ÛÇ­÷á­Ë³­Ï»ñå­Ù³Ý­Ù»­Ë³­ÝÇ½Ù­Ý»­-
ñÇ­Ñ»­ï³­½á­ïáõ­ÃÛáõ­ÝÁ­Ï³ñ¨áñ­Ñ»­ï³ùñù­ñáõ­ÃÛáõÝ­¿­Ý»ñ­Ï³­Û³ó­ÝáõÙ­¨­Ñ³Ý­¹Ç­ë³­-
ÝáõÙ­¿­Å³­Ù³­Ý³­Ï³­ÏÇó­Ï»Ý­ë³­¿­Ý»ñ­·»­ïÇ­Ï³­ÛÇ­³é³Ýó­ù³­ÛÇÝ­åñáµ­É»Ù­Ý»­ñÇó­Ù»­ÏÁ:
²Û¹­ Ù»­Ë³­ÝÇ½Ù­Ý»­ñÇ­ áõ­ëáõÙ­Ý³­ëÇ­ñáõ­ÃÛáõ­ÝÁ­ ¿íáÉ­Ûáõ­óÇ­áÝ­ ½³ñ­·³ó­Ù³Ý­ ï³ñ­µ»ñ
³ë­ïÇ­×³Ý­Ý»­ñÇÝ­ Ï³Ý·­Ý³Í­ Ï»Ý­¹³­ÝÇ­Ý»­ñÇ­ ß³ñ­ùáõÙ­ ·Ç­ï³­Ï³Ý­ áõ­ ·áñÍ­Ý³­Ï³Ý
Ýß³­Ý³­Ïáõ­ÃÛáõÝ­áõ­ÝÇ,­ù³­ÝÇ­áñ­ÏÝ­å³ë­ïÇ­Ùß³­Ï»­Éáõ­ê¨³ÝÇÝ­ëå³é­Ý³­óáÕ­³Õ»­ïÁ
Ï³Ý­Ë»­Éáõ­³í»­ÉÇ­³ñ¹­Ûáõ­Ý³­í»ï­ÙÇ­çá­ó³­éáõÙ­Ý»ñ`­Ñ³ß­íÇ­³é­Ý»­Éáí­ê¨³Ý³­É×Ç­ÓÏ­-
Ý³­ï»­ë³Ï­Ý»­ñÇ­³¹³å­ï³ó­Ù³Ý­Ù»­Ë³­ÝÇ½Ù­Ý»­ñÇ­Ï»Ý­ë³­ùÇ­ÙÇ­³­Ï³Ý­¨­Ùá­É»­Ïáõ­É³­-
ÛÇÝ­³é³ÝÓ­Ý³­Ñ³ï­Ïáõ­ÃÛáõÝ­Ý»­ñÁ:­

ºÉ­Ý»­Éáí­í»­ñÁ­ µ»ñ­í³­ÍÇó`­ Ý»ñ­Ï³­Û³ó­í³Í­³ß­Ë³­ï³Ý­ùáõÙ­ Ù»Ýù­áõ­ëáõÙ­Ý³­ëÇ­-

ñ»É­ »Ýù­ Mg2+-­ ¨­ Ca2+-Ï³Ë­Û³É­ ²º­ü³½­Ý»­ñÇ­ ³Ï­ïÇ­íáõ­ÃÛ³Ý­ ³é³ÝÓ­Ý³­Ñ³ï­Ïáõ­-

ÃÛáõÝ­Ý»­ñÁ­ê¨³ÝÇ­Ïá­Õ³­ÏÇ­(Capoeta capoeta sevangi De Filippi),­µ»Õ­Éáõ­Ç­(Barbus

goktschaicus Kessler) áõ­³ñ­Í³­Ã³­÷³ÛÉ­ Í³­Í³­ÝÇ­ (Carassius auratus) ·É­Ëáõ­Õ»­-
ÕÇó,­ÉÛ³ñ­¹Çó­¨­ÏÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñÇó­³Ý­ç³ï­í³Í­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ:­
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Ð» ï³ ½á ïáõ ÃÛ³Ý ÝÛáõ ÃÁ ¨ Ù» Ãá¹ Ý» ñÁ:
Ð»­ï³­½á­ïáõ­ÃÛáõÝ­Ý»­ñÇ­ Ñ³­Ù³ñ­ í»ñó­í³Í­ ÓÏ­Ý³­ï»­ë³Ï­Ý»­ñÇ­ ÑÛáõë­í³Íù­Ý»­ñÇó

ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñÇ­³Ý­ç³ï­Ù³Ý,­²º­ü³­½³­ÛÇ­³Ï­ïÇ­íáõ­ÃÛ³Ý­áñáß­Ù³Ý­Ù»­Ãá¹­Ý»­-
ñÁ­µ»ñ­í³Í­»Ý­Ù»ñ­Ý³Ë­ÏÇÝ­³ß­Ë³­ï³Ýù­Ý»­ñáõÙ­[4,­6,­7]:­è»­³Ï­óÇ­áÝ­Ë³é­Ýáõñ­¹Ç
ÇÝ­Ïáõ­µ³ó­Ù³Ý­ï¨áÕáõ­ÃÛáõ­ÝÁ­»Õ»É­¿­30­ñá­å»,­37° C-áõÙ:­ÆÝ­Ïáõ­µ³­óáõ­ÙÇó­Ñ»­ïá

³½³ï­³Ýûñ­·³­Ý³­Ï³Ý­ýáë­ý³­ïÇ­å³­ñáõ­Ý³­Ïáõ­ÃÛáõ­ÝÁ­áñáß­í»É­ ¿­Èá­áõ­ñÇ­Ç­¨­Èá­-
å»­½Ç­»Õ³­Ý³­Ïáí­[8]­¨­Ñ³ß­í³ñÏ­í»É­1­Ù·­ëåÇ­ï³­Ïáõ­óÇ­íñ³,­áñÁ­áñáß­í»É­¿­Èá­áõ­-
ñÇ­Ç­¨­³ßË.­»Õ³­Ý³­Ïáí­ [9]:­êï³ó­í³Í­ïí­Û³É­Ý»­ñÇ­Ùß³­Ïáõ­ÙÁ­Ï³­ï³ñ­í»É­ ¿­Áëï
êï­Ûáõ­¹»Ý­ïÇ­[5]­t-ã³­÷³­ÝÇß­Ç:

Ð» ï³ ½á ïáõ ÃÛ³Ý ³ñ¹ ÛáõÝù Ý» ñÁ ¨ ùÝ Ý³ñ Ïáõ ÙÁ:
ÆÝã­å»ë­ óáõÛó­ »Ý­ ïí»É­ Ù»ñ­ Ñ»­ï³­½á­ïáõ­ÃÛáõÝ­Ý»­ñÇ­ ³ñ¹­ÛáõÝù­Ý»­ñÁ­ (³Õ.­ 1)`

ê¨³ÝÇ­Ïá­Õ³­ÏÇ­ÏÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñÇó­³Ý­ç³ï­í³Í­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­Ñ»­-
ï³­½áï­íáÕ­ý»ñ­Ù»Ýï­Ý»­ñÇ­³Ï­ïÇ­íáõ­ÃÛáõÝÝ­³í»­ÉÇ­µ³ñÓñ­¿,­ù³Ý­ÉÛ³ñ­¹Ç­¨­·É­Ëáõ­-

Õ»­ÕÇ­ÝáõÛÝ­ûñ­·³­Ýá­Ç¹­Ý»­ñáõÙ:­¶É­Ëáõ­Õ»­ÕÇ­¨­ÉÛ³ñ­¹Ç­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­Mg2+-

¨­ Ca2+-Ï³Ë­Û³É­ ²º­ü³½­Ý»­ñÇ­ Ï³­ï³­ÉÇ­ïÇÏ­ ³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­ Ñ³­í³ë­ïÇ­ ³×áõÙ­ ¿

ÁÝ¹­Ñ³­Ýáõñ­³Ï­ïÇ­íáõ­ÃÛ³Ý­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ:­ÎÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñÇó­³Ý­ç³ï­-

í³Í­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­ÝáõÛÝ­å»ë­¹Çï­íáõÙ­¿­Mg2+-­¨­Ca2+-Ï³Ë­Û³É­²º­ü³½­-

Ý»­ñÇ­Ï³­ï³­ÉÇ­ïÇÏ­³Ï­ïÇ­íáõ­ÃÛ³Ý­³×:­

²Õ Ûáõ ë³Ï 1.

Mg
2+

- ¨ Ca
2+

-Ï³Ë Û³É ²º ü³½ Ý» ñÇ ³Ï ïÇ íáõ ÃÛ³Ý ï» Õ³ß ³ñ Å» ñÁ ê¨³ÝÇ Ïá Õ³ ÏÇ 

ï³ñ µ»ñ ÑÛáõë í³Íù Ý» ñÇ ÙÇ ïá ùáÝ¹ ñÇ áõÙ Ý» ñáõÙ
(P­ÙÏ³­ïáÙ­Ý»­ñáí­/­Ù·­ëåÇ­ï³­Ïáõ­óÇÝ­/­30­ñá­å»)­M­ S.M.E,­n=8

ÆÝã­å»ë­»ñ¨áõÙ­¿­µ»ñ­í³Í­³Õ­Ûáõ­ë³­ÏÇó`­Mg2+-Ï³Ë­Û³É­²º­ü³­½Ç­³Ï­ïÇ­íáõ­ÃÛáõ­-

ÝÁ­ëïáõ­·Ç­ãÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ­³×»É­¿­28,­ÇëÏ­Ca2+-Ï³Ë­Û³­ÉÇ­ÝÁ`­41%-áí:­ÈÛ³ñ­-

¹Ç­ÑÛáõë­í³Í­ùÇ­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­Mg2+-­ ¨­Ca2+-Ï³Ë­Û³É­²º­ü³½­Ý»­ñÇ­ý»ñ­-

Ù»Ý­ï³­ÛÇÝ­ ³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­ ëïáõ­·Ç­ãÇ­ Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ­ ³×»É­ ¿­ 46­ ¨­ 17%-áí`
Ñ³­Ù³­å³­ï³ë­Ë³­Ý³­µ³ñ:­ÆÝã­å»ë­»ñ¨áõÙ­ ¿`­ ·É­Ëáõ­Õ»­ÕÇ­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ

Ca2+-Ï³Ë­Û³É­²º­ü³­½Ç­Ï³­ï³­ÉÇ­ïÇÏ­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­µ³ñÓñ­¿­Mg2+-Ï³Ë­Û³É­ý»ñ­-

Ù»Ý­ïÇ­ Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ:­ ÆëÏ­ ÉÛ³ñ­¹Ç­ ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ,­ ÁÝ¹­Ñ³­Ï³­é³­ÏÁ,

Mg2+-Ï³Ë­Û³É­ý»ñ­Ù»Ý­ïÇ­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­µ³ñÓñ­¿­Ca2+-Ï³Ë­Û³É­²º­ü³­½Ç­Ñ³­Ù»­-
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Ù³­ïáõ­ÃÛ³Ùµ:­ÎÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñáõÙ­Mg2+-Ï³Ë­Û³É­²º­ü³­½³­ÛÇ­³Ï­ïÇ­íáõ­ÃÛáõ­-

ÝÁ­ëïáõ­·Ç­ãÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ­³×»É­¿­16%-áí,­ÇëÏ­Ca2+-²­º­ü³­½Ç­ÝÁ­¿³­Ï³Ý­÷á­-

÷á­Ëáõ­ÃÛáõÝ­Ý»­ñÇ­ãÇ­»Ý­Ã³ñÏ­í»É:
êï³ó­í³Í­ïí­Û³É­Ý»­ñÁ­óáõÛó­»Ý­ï³­ÉÇë­Ý³¨,­áñ­ê¨³ÝÇ­Ïá­Õ³­ÏÇ­ÏÙ³Ë­ù³­ÛÇÝ

ÙÏ³Ý­Ý»­ñÇó­³Ý­ç³ï­í³Í­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­÷áñ­ÓÇ­µá­Éáñ­ï³ñ­µ»­ñ³Ï­Ý»­ñáõÙ
ý»ñ­Ù»Ý­ïÇ­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­Ñ³­í³ë­ïÇ­µ³ñÓñ­¿­·É­Ëáõ­Õ»­ÕÇ­¨­ÉÛ³ñ­¹Ç­ÙÇ­ïá­ùáÝ¹­-
ñÇ­áõÙ­Ý»­ñÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ:­

²Õ­Ûáõ­ë³Ï­ 2-áõÙ­ µ»ñ­í³Í­ ïí­Û³É­Ý»­ñÁ­ óáõÛó­ »Ý­ ï³­ÉÇë,­ áñ­ ê¨³ÝÇ­ µ»Õ­Éáõ­Ç
ÏÙ³Ë­ù³­ÛÇÝ­ ÙÏ³Ý­Ý»­ñÇó­ ³Ý­ç³ï­í³Í­ ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­ áõ­ëáõÙ­Ý³­ëÇñ­í³Í
ý»ñ­Ù»Ý­ïÇ­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­Ñ³­Ù»­Ù³­ï³­µ³ñ­µ³ñÓñ­¿­ÉÛ³ñ­¹Ç­¨­·É­Ëáõ­Õ»­ÕÇ­ÝáõÛÝ
ûñ­·³­Ýá­Ç¹­Ý»­ñÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ:­¶É­Ëáõ­Õ»­ÕÇ­¨­ÉÛ³ñ­¹Ç­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ

Mg2+-­¨­Ca2+-Ï³Ë­Û³É­²º­ü³½­Ý»­ñÇ­Ï³­ï³­ÉÇ­ïÇÏ­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­Ñ³­í³ë­ïÇ­³×»É

¿­ëïáõ­·Çã­÷áñ­Ó»­ñÇó­ëï³ó­í³Í­³ñ¹­ÛáõÝù­Ý»­ñÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ:­ÎÙ³Ë­ù³­ÛÇÝ
ÙÏ³Ý­Ý»­ñÇó­ ³Ý­ç³ï­í³Í­ ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ,­ ëïáõ­·Ç­ãÇ­ Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ,

Mg2+-­¨­Ca2+-Ï³Ë­Û³É­²º­ü³½­Ý»­ñÇ­ý»ñ­Ù»Ý­ï³­ÛÇÝ­³Ï­ïÇ­íáõ­ÃÛáõÝÝ­³×»É­¿­2.7­¨­2

³Ý­·³Ù`­Ñ³­Ù³­å³­ï³ë­Ë³­Ý³­µ³ñ:­

²Õ Ûáõ ë³Ï 2.

Mg
2+

- ¨ Ca
2+

-Ï³Ë Û³É ²º ü³½ Ý» ñÇ ³Ï ïÇ íáõ ÃÛ³Ý ï» Õ³ß ³ñ Å» ñÁ ê¨³ÝÇ µ»Õ Éáõ Ç 

ï³ñ µ»ñ ÑÛáõë í³Íù Ý» ñÇ ÙÇ ïá ùáÝ¹ ñÇ áõÙ Ý» ñáõÙ

(P­ÙÏ³­ïáÙ­Ý»­ñáí­/­Ù·­ëåÇ­ï³­Ïáõ­óÇÝ­/­30­ñá­å»),­M­ S.M.E,­n=8

Ð»­ï³­½á­ïáõ­ÃÛáõÝ­Ý»­ñÇ­Ñ³­çáñ¹­ë»­ñÇ­³­ÛáõÙ­áõ­ëáõÙ­Ý³­ëÇ­ñ»É­»Ýù­ê¨³ÝÇ­³ñ­Í³­-
Ã³­÷³ÛÉ­Í³­Í³­ÝÇ­ï³ñ­µ»ñ­ÑÛáõë­í³Íù­Ý»­ñÇó­³Ý­ç³ï­í³Í­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ

Mg2+-­¨­Ca2+-Ï³Ë­Û³É­²º­ü³½­Ý»­ñÇ­Ï³­ï³­ÉÇ­ïÇÏ­³Ï­ïÇ­íáõ­ÃÛ³Ý­÷á­÷á­Ëáõ­ÃÛáõÝ­Ý»­-

ñÁ­(³Õ.­3):­òáõÛó­¿­ïñ­í»É,­áñ­ê¨³ÝÇ­Í³­Í³­ÝÇ­ÏÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñÇ­ÙÇ­ïá­ùáÝ¹­-
ñÇ­áõÙ­Ý»­ñáõÙ,­ ³é³Ýó­ ³Ï­ïÇ­í³­ïáñ­Ý»­ñÇ­ ³í»­É³ó­Ù³Ý,­ ²º­ü³­½³­ÛÇÝ­ ³Ï­ïÇ­íáõ­-
ÃÛáõ­ÝÁ­½·³­ÉÇ­á­ñ»Ý­µ³ñÓñ­¿­ÉÛ³ñ­¹Ç­¨­·É­Ëáõ­Õ»­ÕÇ­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñÇ­Ñ³­Ù»­Ù³­-
ïáõ­ÃÛ³Ùµ:­

Ì³­Í³­ÝÇ­·É­Ëáõ­Õ»­ÕÇó­³Ý­ç³ï­í³Í­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­Mg2+-Ï³Ë­Û³É­²º­-

ü³­½Ç­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­ëïáõ­·Ç­ãÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ­³×»É­¿­40,­ÇëÏ­Ca2+-Ï³Ë­Û³­-

ÉÇ­ÝÁ`­22%-áí:­ÈÛ³ñ­¹Ç­ÑÛáõë­í³Í­ùÇ­ÙÇ­ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñáõÙ­Mg2+-­¨­Ca2+-Ï³Ë­Û³É

²º­ü³½­Ý»­ñÇ­Ï³­ï³­ÉÇ­ïÇÏ­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­ëïáõ­·Ç­ãÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ­³×»É­ ¿
35­¨­30­%-áí`­Ñ³­Ù³­å³­ï³ë­Ë³­Ý³­µ³ñ:­ÆëÏ­ÏÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñÇ­ÙÇ­ïá­ùáÝ¹­-
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ñÇ­áõÙ­Ý»­ñáõÙ­Mg2+-Ï³Ë­Û³É­²º­ü³­½Ç­³Ï­ïÇ­íáõ­ÃÛáõ­ÝÁ­ËÃ³Ý­í»É­ ¿­ 40%-áí,­ ÙÇÝã­-

¹»é­ ÝáõÛÝ­å³Û­Ù³Ý­Ý»­ñáõÙ­Ca2+-Ï³Ë­Û³­ÉÇ­ÝÁ`­ ÁÝ­¹³­Ù»­ÝÁ­ 15%-áí:­²Õ.­ 3-áõÙ­ µ»ñ­-

í³Í­ïí­Û³É­Ý»­ñÇó­»ñ¨áõÙ­¿­Ý³¨,­áñ­ê¨³ÝÇ­Í³­Í³­ÝÇ­ÏÙ³Ë­ù³­ÛÇÝ­ÙÏ³Ý­Ý»­ñÇ­ÙÇ­-
ïá­ùáÝ¹­ñÇ­áõÙ­Ý»­ñÁ­·É­Ëáõ­Õ»­ÕÇ­¨­ÉÛ³ñ­¹Ç­ÝáõÛÝ­ûñ­·³­Ýá­Ç¹­Ý»­ñÇ­Ñ³­Ù»­Ù³­ïáõ­ÃÛ³Ùµ
ûÅï­í³Í­»Ý­²ºü-­ý»ñ­Ù»Ý­ï³­ÛÇÝ­³í»­ÉÇ­µ³ñÓñ­Ï³­ï³­ÉÇ­ïÇÏ­³Ï­ïÇ­íáõ­ÃÛ³Ùµ:

²Õ Ûáõ ë³Ï 3.

Mg
2+

- ¨ Ca
2+

-Ï³Ë Û³É ²º ü³½ Ý» ñÇ ³Ï ïÇ íáõ ÃÛ³Ý ï» Õ³ß ³ñ Å» ñÁ 
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ÎÑÎ ÁÅÍ ÍÎÑ ÒÈ Â ÀÊ ÒÈÂ ÍÎÑ ÒÈ ÀÒÔ-ÔÎÑ ÔÎ ÃÈä ÐÎ ËÀ ÇÛ 
Â ÌÈ ÒÎ ÕÎ Íä ÐÈ ßÕ ÐÀÇ ËÈ× ÍÛÕ ÒÊÀ ÍÅÉ ÑÅ ÂÀ ÍÑ ÊÈÕ ÐÛÁ

À. Ñ. ÌÀÐ ÃÀ ÐßÍ
À. À. ÑÈ ÌÎ ÍßÍ
Í. Ë. ÀÍ ÒÎ ÍßÍ

Â ðà áî òå èçó ÷å íû ñäâè ãè â àê òèâ íîñ òè Mg2+- è Ca2+-çà âè ñè ìûõ ÀÒÔ-ôîñ ôî ãèä ðî ëàç â ìè òî õî íä -

ðè ÿõ, èçî ëè ðî âàí íûõ èç òêà íåé ìîç ãà, ïå ÷å íè è ñêå ëåò íûõ ìûøö ñå âà íñ êèõ ðûá - õðà ìó ëè, óñà ÷à è
ñå ðåá ðÿ íî ãî êà ðà ñÿ. Áû ëî ïî êà çà íî, ÷òî ìè òî õî íä ðèè èñ ñëå äî âàí íûõ òêà íåé ðûá íà äå ëå íû îï ðå äå -

ëåí íû ìè âè äî âû ìè è òêà íå âû ìè îñî áåí íîñ òÿ ìè â îò íî øå íèè ñäâè ãîâ àê òèâ íîñ òè Mg2+- è Ca2+-çà âè -

ñè ìûõ ÀÒÔ-ôîñ ôî ãèä ðî ëàç. 

tHe sPeCiFiCity oF tHe MitoCHonDrial atP-PHosPHoHyDrolases aCtiVity

in DiFFerent tissues oF lake seVan soMe FisH

A. S. MARGARyAN

A. A. SiMONyAN

N. L. ANTONyAN

In this study changes have been researched in the activity of Mg
2+

- and Ca
2+

-dependent ATP-phospho-

hydrolases in mitochondria isolated from the tissues of the brain, liver and skeletal muscle Sevan fish -

khramulya, barbel and silver crucian. It has been shown that mitochondria of studied fishes tissues has cer-

tain specific and tissue differences in Mg
2+

- and Ca
2+

-dependent ATP-phosphohydrolases shifts activity.


