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‚•¬–§• ’¯•–­©¦©• ’ ˆ©˜§—§”§¦ ••‘¥—–­–®——M3

…•”ª©¯« ‘”•–’–¥—§¦­°: ••©¥. ¬—–­–®—ª¦˜•—“©•”•,
˜§•‘±—« ©•”ª©¯« ˜–§‘”¥©—•
‡•«²•¥³¤© M.A.

…•”ª©¯« •–©˜”­°§•©§: ª­¦©-•–‘‘¦˜•–©¥¦©§ „… ‚„,

¥–•§–‘ ¬—–­–®—ª¦˜•—“©•”•,
•‘–²¦˜˜–‘ †.†. €§•©¦˜¤©

€²—¨—•­°©¯¦ –••–©¦©§¯: ¥–•§–‘ ¬—–­–®—ª¦˜•—“©•”•,
•‘–²¦˜˜–‘  . €.ƒ•‘¥¦’•©¤©,
••©¥ ¬—–­–®—ª¦˜•—“©•”•,
˜§•‘±—« ©•”ª©¯«˜–§‘”¥©—•
I. A. Š¦’–‘•¤©

ƒ¦¥”´¦¦ ”ª¦‘¦³¥¦©—¦ - •‘¦’•©˜•—« £¦¥—¨—©˜•—«

”©—’¦‘˜—§¦§, ••²¦¥‘• ¬—–•—£——.

¡•´—§• ˜–˜§–—§˜¤ 1995r. ’ ª•˜–’

©• µ•˜¦¥•©—— ˜•¦¨—•­—µ—‘–’•©©–®– †–’¦§• K.055.01.08

•‘¦’•©˜•–®– ®–˜¥•‘˜§’¦©©–®– ”©—’¦‘˜—§¦§• •– •¥‘¦˜”:
375049, •‘¦’•©, ”­. „­¦•• š•©”•¤©• 1, •‘¦’••˜•—«

®–˜”¥•‘˜§’¦©©¯« ”©—’¦‘˜—§¦§, ¬—–­–®—ª¦˜•—«²••”­°§¦§,

••²¦¥‘• ¬—–•—£——.
† ¥—˜˜¦‘§•¨—¦« £–³©– –µ©••–£—§°˜¤ ¬—¬­—–§¦•¦

”©—’¦‘˜—§¦§•.

„’§–‘¦²¦‘•§ ‘•µ–˜­•© _1995r.
49 i

‹ª¦©¯« ˜¦•‘¦§•‘°
˜•¦¨—•­—µ—‘–’•©©–®–†–’¦§•,
••©¥—¥•§¬—–­–®—ª¦˜•—“©•”• ›.Š.„©•©¤©

€¢¶„™ ž„‚„‡••‚ˆ†•ˆ‡„ ‚„¢€•Ž

„•§”•­°©–˜§° •‘–¬­¦£¯. †–’‘¦£¦©©¯¦ ·•˜•¦‘—£¦©§•­°©¯¦
¥•••¦¦ ˜’—¥¦§¦­°˜§’”¸§ – §–£, ª§– ²–˜²–‘—­—‘–’•©—¦
­¦®•—“ ¥¦•¦«-2 (›Ÿ-2) £—–µ—©• ’­—¤¦§ ©• ˜§‘”•§”‘”
§¤³¦­¯“ ¥¦•¦« (•Ÿ) £—–µ—©•,£–¥—²—¨—‘”¤’µ•—£–¥¦«˜§’—¦
••§—©• £—–µ—©–£. ƒ –§­—ª—¦ €• ®­•¥•—“ £¯±¨
²–˜²–‘—­—‘–’•©—¦ „Ÿ £—–µ—©•˜¦‘¥¥• —˜•¦­¦§©¯“ £¯±¨
•–µ’–©–ª©¯“ ³—’–§©¯“ ©¦ ¤’­¤¦§˜¤ ©¦–¬“–¥—£¯£ ”˜­–’—¦£
¥­¤ –¬¦˜•¦ª¦©—¤ ’µ•—£–¥¦«˜§’—¤£—–µ—©•˜ ••§—©–£.€¥©••–
’ •–˜­¦¥©—¦ §–¥¯ ¬¯­– –¬©•‘”³¦©–, ª§– ˜§‘”•§”‘• •–£•­¦•˜•

••§—©• §¤³¦­¯£ £¦‘–£—–µ—©–£µ•’—˜—§–§ ˜§¦•¦©—
²–˜²–‘—­—‘–’•©—¤ ›Ÿ-2 £—–µ—©•(StrepkowskiD., 1985).

Œ– ˜—“ •–‘ –˜§•¦§˜¤ ˜•–‘©¯£ ’–•‘–˜ – ƒ›ˆ™…ˆˆ

²–˜²–‘—­—‘–’•©—¤ ›Ÿ ©• ˜’¤µ¯’•©—¦ Ca2+ £—–µ—©–£.

€¥©— •’§–‘¯ (Michael J., 1979) ”••µ¯’•¸§ ©• §–, ª§–
²–˜²–‘—­—‘–’•©—¦ ›Ÿ-2 £—–µ—©•©¦ ’­—¤¦§ ©• ˜’¤µ¯’•©—¦
Ca2+ £—–µ—©–£,a „‘”®—¦ - •–’¯±¦©—¦ •–©¨¦©§‘•¨——
˜’–¬–¥©–®–†• ’ •¦‘²”µ•§¦ ¥– 5£M ˜©—³•¦§ ˜•–‘–˜§° a
’•­¸ª¦©—¤ Pi ›Ÿ-2 £—–µ—©••‘¦¥˜¦‘¥—« (Herring ƒ., 1986).

¥‘”®–« ˜§–‘–©¯, •–••µ•©–, ª§– —©•”¬•¨—¤
£—–²—¬‘—­­˜¦‘¥¥• ’ •‘—˜”§˜§’—— •—©•µ¯ „Ÿ £—–µ—©•
•‘—’–¥—§ • 50%-80%-©–£” ²–˜²–‘—­—‘–’•©—¸ £—–µ—©•,
„•••µ©•¤ ³¦ ••§—’•–˜§° •‘— ·§–£ ©¦ —µ£¦©¤¦§˜¤(Franks‡.,

1984). …– ¥–••µ•§¦­°˜§’– ‘–­— ²–˜²–‘—­—‘–’•©—¤ •••
£–¥”­¤§–‘• ˜–•‘•´¦©—¤ £—–••‘¥• –˜§•¦§˜¤ ˜–£©—§¦­°©¯£

(GeversW., 1984). ·§–« ¥¦­°¸ ©¦–¬“–¥—£–’¯¤˜©¦©—¦ ‘–­—
²–˜²–‘—­—‘–’•©—¤ „Ÿ-2 £—–µ—©•˜¦‘¥¨• ’ ‘¦®”­¤¨—— ••§—©-
£—–µ—©–’–®–’µ•—£–¥¦«˜§’—¤, –˜–¬¦©©– •‘— ˜¦‘¥¦ª©–-
˜–˜”¥—˜§–« ••§–­–®——, a §••³¦ ²•‘£•• –­–®—ª¦˜•–«

•–‘‘¦•¨—— ·§–®–’µ•—£–¥¦«˜§’—¤.
Ÿ¦­° — µ•¥•ª——˜˜­¦¥–’•©—¤.ƒ ‘•¬–§¦ ¬¯­• •–˜§•’­¦©•

¥¦­°: ˜‘•’©—§° ˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ ›ŸŸ2 £—–µ—©•—µ
‘•µ©¯“ –§¥¦­–’ ˜¦‘¥¥• ª¦­–’¦•• (•”§–•˜—ª¦˜•—« £•§¦‘—•­)
³—’–§©¯“. ˆ˜˜­¦¥–’•§° ’­—¤©—¦²–˜²–‘—­—‘–’•©—¤ ›Ÿ12
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£—–µ—©•©• ‘¦®”­¤¨—¸ ••§—©-£—–µ—©–’–®–’µ•—£–¥¦«˜§’—¤
•‘— ••§–­–®——— ²•‘£••–­–®—ª¦˜••¤ •–‘‘¦•¨—¤ ·§–®–
’µ•—£–¥¦«˜§’—¤©¦•–§–‘¯£— ••‘¥—–••§—’©¯£— •‘¦••‘•§•£—.

ƒ ‘•¬–§¦ ¬¯­— •–˜§•’­¦©¯ ˜­¦¥”¸´—¦ •–©•‘¦§©¯¦
µ•¥•ª—:
1. ˆµ”ª—§° ˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ ›Ÿ-2 £—–µ—©•’
‘•µ•¯“ –§¥¦­•“ ˜¦‘¥¨• ª¦­–’¦•• —³—’–§©¯“:

a) ’ •–©§‘–­°©–« ®‘”••¦ ³—’–§©¯“
¬) ” ³—’–§©¯“ ·•˜•¦‘—£¦©§•­°©¯£ —©²•‘•§–£ £—–••‘¥•
’) ’ ˜¦‘¥¨¦ ª¦­–’¦•• (•”§–•˜—¤)

2. ˆµ”ª—§° ’µ•—£–˜’¤µ° £¦³¥” „•••µ©–« ••§—’©–˜§°¸ —
˜§¦•¦©°¸ ²–˜²–‘—­—‘–’•©—¤ ›Ÿ-2 £—–µ—©•,a §••³¦ —“
µ•’—˜—£–˜§°–§—µ–²¦‘£¦©§©–®–̃ •¦•§‘• £—–µ—©•’ ‘•µ©¯“
–§¥¦­•“ ˜¦‘¥¨• ª¦­–’¦••.
3. ˆµ”ª—§° ’­—¤©—¦••‘¥—–••§—’©¯“ •‘¦••‘•§–’ ©• ˜§¦•¦©°
²–˜²–‘—­—‘–’•©—¤ ›Ÿ-2 £—–µ—©•—„•••µ©”¸ ••§—’©–˜§°
£—–••‘¥• •‘¯˜ ’ –•¯§•“ in vivo —in vit ro.

…•”ª©•¤ ©–’—µ©•—•‘••§—ª¦˜••¤ µ©•ª—£–˜§°‘•¬–§¯.
ˆµ ‘•µ©¯“ –§¥¦­–’ ˜¦‘¥¥• ª¦­–’¦•• (•”§–•˜—¤) ’¯¥¦­¦© —
—˜˜­¦¥–’•© —µ–·©µ—£©¯«̃•¦•§‘ £—–µ—©•—••§–£—–µ—©•.
€§£¦ª¦©• §¦§¦‘–®¦©©–˜§° ••• ’ ‘•µ©¯“ –§¥¦­•“ ˜¦‘¥¥•, §•• —

” ‘•µ©¯“ ­—¨ •‘— –¥©–«—§–«³¦ ••§–­–®——,§.¦. –§£¦ª•­—˜°

—©¥—’—¥”•­°©¯¦‘•µ­—ª—¤.
ƒ•¦‘’¯¦ ¬¯­• —˜˜­¦¥–’•©• ’µ•—£–˜’¤µ° £¦³¥”

˜§¦•¦©°¸ ²–˜²–‘—­—‘–’•©—¤ ›Ÿ-2 —„•••µ©–« ••§—’©–˜§°¸
£—–µ—©•‘•µ©¯“ –§¥¦­–’ ˜¦‘¥¥• ª¦­–’¦•• ³—’–§©¯“.
 –••µ•©–, ª§– •‘— ˜¦‘¥¦ª©–-˜–˜”¥—˜§¯“ µ•¬–­¦’••—¤“
˜©—³•¦§˜¤ ˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ ›L1-2, ª§–
˜–•‘–’–³¥•¦§˜¤ ˜©—³¦©—¦£ „•••µ©–« ••§—’•–˜§—£—–µ—©•.

ƒ•¦‘’¯¦ ”˜§•©–’­¦©– ’­—¤©—¦••‘¥—–••§—’©¯“ ˜‘¦¥˜§’
©• ²–˜²–‘—­—‘–’•©—¦ ›Ÿ-2 £—–µ—••, •–••µ•©–, ¹•€ ƒ-
¬­–••§–‘¯ ˜•–˜–¬©¯ —µ£¦©¤§°˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤
›Ÿ12 £—–µ—©•˜¦‘¥¥•.

€•„

…• –˜•–’•©——•‘¦¥­–³¦©©–®– —˜˜­¦¥–’•©—¤ •–­”ª¦©¯
©–’¯¦ ¥•©©¯¦ – £–­¦•”­¤‘©¯“ £¦“•©—µ£•“ ©•‘”±¦©—¤
˜–•‘•§—§¦­°•–« ²”©•¨—— £—–••‘¥• ” ª¦­–’¦••. ‚¦µ”­°§•§¯
 €¡ƒ€›™• ’ ¬”¥”´¦£ ‘•µ‘•¬–§•§° ©–’¯¦ •–¥“–¥¯ ’ §¦‘••——
©¦¥–˜§•§–ª©–˜§—̃¦‘¥¥•.

„•‘–¬•¨—¤ ‘•¬–§¯. ‚¦µ”­°§•§¯ ‘•¬–§¯ ¥–•­•¥¯’•­—˜°:
©• VIIIIII ƒ˜¦˜–¸µ©–£ ˜—£•–µ—”£¦ "¢—–²—µ—••—¬—–“—£—¤
¬—–­–®—ª¦˜•–« •–¥’—³©–˜§—", •¬—­—˜—, 1987r., ©•
š¦³¥”©•‘–¥©–£ ˜—£•–µ—”£¦ "š–­¦•”­¤‘©•¤ –‘®•©—µ•¨—¤
¬—–­–®—ª¦˜•—“̃—˜§¦£" ®.š–˜•’•, 1989, ©• III ‚¦˜•”¬. •–©².
"Œ–˜§—³¦©—¦ ²—µ—•–-“—£—ª¦˜•–« ¬—–­–®—— —
¬—–§¦“•–­–®——".T. •‘¦’•©, 1989, ©• VI ƒ˜¦˜–¸µ©–«
•–©²¦‘¦©¨—— •– ¬—–“—£——£¯´¨, •¬—­—˜—,1989, ©• IX
ƒ˜¦˜–¸µ©–£ ˜—£•–µ—”£¦ "¢—–²—µ—•• — ¬—–•—£—¤
¬—–­–®—ª¦˜•–«•–¥’—³•–˜§— (£¯±¦ª©–¦ ˜–•‘•´¦©—¦)", I.
•¬—­—˜—,1990r.,©• I š¦³¥”©•‘–¥©–£ •–©®‘¦˜˜¦ •– §¦‘••——
£¯±¨, ˆ§•­—¤, I..†–‘¦©§–, 1991.

‚•¬–§• ••‘–¬—‘–’•©• ©• µ•˜¦¥•©——‹ª¦©–®– ˜–’¦§• " a
ˆ©˜§—§”§• ••‘¥—–­–®——M3 ‚„ €• 29 £•‘§• 1995r —©•
µ•˜¦¥•©——••²¦¥‘¯ ¬—–“—£——¬—–­–®—ª¦˜•–®–²••”­°§¦§•
•‘¦’•©˜•–®– §–˜”¥•‘˜§’¦©©–®– ”©—’¦‘˜—§¦§• –§15 £•¤ 1995r.

 – £•§¦‘—•­•£ ¥—˜˜¦‘§•¨———£¦¦§˜¤ 9 •¦ª•§©¯“ ‘•¬–§.
†§‘”•§”‘• —–¬º¦£ _¥—˜˜¦‘§•¨——. Œ—˜˜¦‘§•¨—–©©•¤

‘•¬–§• †€†•€ˆ• —µ’’¦¥¦©—¤, –¬µ–‘• ­—§¦‘•§”‘¯, £•§¦‘—•­–’
—£¦§–¥–’ —˜˜­¦¥–’•©—¤, ‘¦µ”­°§•§–’ —˜˜­¦¥–’•©—¤ ——“
–¬˜”³¥¦©—¤, ’¯’–¥–’ —˜•—˜•• ­—§¦‘•§”‘¯. ‚•¬–§• —µ­–³¦©•
©• 128 ˜§‘•©—¨•“ £•±—©–•—˜©–®–§¦•˜§•, ˜–¥¦‘³—§ 23
‘—˜”©•• — 7 §•¬­—¨. ¢—¬­—–®‘•²—¤ ’•­¸ª•¦§ 201
©•—£¦©–’•©—¦.

š„••‚ˆ„›Ž š••€ŒŽ ˆ††›•Œ€ƒ„…ˆ‰
€¬º¦•§•£— —˜˜­¦¥–’•©—¤ ™ƒ›™›ˆ†œ: §‘”•©–¦ ˜¦‘¥¥¦ i

ª¦­–’¦•• (•”§–•˜—¤) — ³—’–§©¯“ (¬¦­¯¦ ¬¦˜•–‘–¥©¯¦
•‘¯˜¯ —•‘–­—•—), a §••³¦ ˜•¦­¦§©¯¦ £¯±¨¯ •‘–­—•–’.
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š•§¦‘—•­•£— —˜˜­¦¥–’•©—¤™ƒ›™»•†™: ©•§—’©¯« ••§–£—–µ—©,
£—–µ—©—µ‘•µ©¯“ –§¥¦­–’ ˜¦‘¥¥• (­¦’¯« — •‘•’¯«

³¦­”¥–ª•—, £¦³³¦­”¥–ª•–’•¤ •¦‘¦®–‘–¥••, ­¦’–¦ —•‘•’–¦
•‘¦¥˜¦‘¥—¤), •—©•µ•­¦®•—“ ¥¦•¦« £—–µ—©•.

¼•˜•¦‘—£¦©§•­°©”¸ £–¥¦­° —±¦£—— £—–••‘¥•
’¯µ¯’•­— •¦‘¦’¤µ•–« ­¦’–« ©—˜“–¥¤´¦« ’¦§’— •–‘–©•‘©–«

•‘§¦‘——. ›¦ª—­— •‘¯˜ •‘–•‘•©–­–­–£ ’ ¥–µ¦ 2£r/•r ’¦˜• ’
§¦ª¦©—¦ 4 ¥©¦«. ½—’–§©¯“ —˜˜­¦¥–’•­— ©• 5-¯« ¥¦©° •–˜­¦
–•¦‘•¨——.

…•§—’©¯« ••§–£—–µ—©•–­”ª•­— •– £¦§–¥” Schaub
(1967).

š—–µ—©•–­”ª•­— •– £¦§–¥” Shivericketal (1975).

 –­”ª¦©—¦ •—©•µ¯ALI £—–µ—©•.€˜•¥–• ••§–£—–µ—©•,
•–­”ª•¦£¯« ©• •¦‘’–« ˜§•¥——’¯¥¦­¦©—¤ £—–µ—©•,˜–¬—‘•­—
¨¦©§‘—²”®—‘–’•©—¦£, •‘–£¯’•­— ‘•˜§’–‘–£ 50mM KC1 —

–˜•³¥•­—. €˜•¥–• ­—–²—­—µ—‘–’•­——“‘•©—­—•‘— -200c.
„•••µ©•¤ ••§—’©–˜§° £—–µ—©•. –˜©–’¦ –•‘¦¥¦­¦©—¤

••§—’©–˜§— „•‚•µ¯ •– ‘•˜´¦•­¦©—¸ •© ­¦³—§
•–­–‘—£¦§‘—ª¦˜•—« £¦§–¥ (Lowry ¾., 1946,Fiske†., Subba
Row, 1925).

¼­¦•§‘–²–‘¦µ ¬¦­•–’. †–¥¦‘³•©—¦ •–£•–©¦©§–’
••§–£—–µ—©•— £—–µ—©•–•‘¦¥¦­¤­— ·­¦•§‘–²–‘¦§—ª¦˜•—
 „„Š-¦ ˜–®­•˜©– Laemli (1970) ˜ ©¦•–§–‘¯£—
£–¥—²—••¨—¤£—, a Œ„™ –•‘¦¥¦­¦©—¤ ˜§¦•¦©—
²–˜²–‘—­—‘–’•©—¤ £—–µ—©••‘–’–¥—­— ·­¦•§‘–²–‘¦µ 8
£–ª¦’—©¦ ˜–®­•˜©– Perry (1970).€§£¯§¯¦ ®¦­—˜••©—‘–’•­—
©• ­•µ¦‘©–£ ¥¦•˜—§–£¦§‘¦ XL LKB "‹­°§‘•˜••©".
†§•§—˜§—ª¦˜•”¸ ¥–˜§–’¦‘©–˜§° •–­”ª¦©©¯“ ¥•©©¯“
‘•˜˜ª—§¯’•­— •– •‘—§¦‘—¸ †§°¸¥¦©§•.

š–­¦•”­¤‘©¯« ’¦˜ —˜˜­¦¥”¦£¯“ ¬¦­•–’ –•‘¦¥¦­¤­— •–
••­—¬‘–’–ª©–« •‘—’–«, •‘¦¥˜§•’­¤¸´¦« ˜–¬–« µ•’—˜—£–˜§°
·­¦•§‘–²–‘¦§—ª¦˜•–« •–¥’—³©–˜§— ¬¦­•–’ ˜ —µ’¦˜§©¯£
£–­¦•”­¤‘©¯£ ’¦˜–£ –§­–®•‘—²£• —“£–­¦•”­¤‘©–®– ’¦˜•.

‡–©¨¦©§‘•¨—¸ ¬¦­•• –•‘¦¥¦­¤­— •– £¦§–¥” Lowry
(1951)—•– ˜’¦§–•–®­–´¦©—¸ •‘— 280©£.

€¥¦©•• ¥¦«˜§’—¤ ••‘¥—–••§—’©¯“ ˜–¦¥—©¦•—« ©•
„•‚•µ©”¸ ••§—’©–˜§°£—–µ—©•.ƒ­—¤©—¦ ••‘¥—–••§—’©¯“
˜–¦¥—©¦©—«©• „•‚•µ©”¸ ••§—’©–˜§° £—–µ—©•£—–••‘¥•
ª¦­–’¦•• •‘–’¦‘¤­–˜° 0.02M §‘—˜-…†1¬”²¦‘¦, ‘… 7.35,
˜–¥¦‘³•´¦£ 5mM Naz AT@; 0.5£rp/MA ¬¦­••: 0.01M •Œ•„
—­—0.013M CaCl¿,•–˜­¦ •‘¦—©•”¬•¨—— §¦ª¦©—¦ 10£—©
250c. ƒ¦‘•••£—­ —˜•–­°µ–’•­— ’—¥¦ Š€•€ƒŽž ‘•˜§’–‘–’,
•‘—£¦©¤¦£¯“ ’ •­—©—•¦.

‚•¡‹›œ•„•Ž ˆ €¢†‹½Œ•…ˆ•
1. š–­¦•”­¤‘©•¤ “•‘••§¦‘—˜§—•• ˜–•‘•§—§¦­°©¯“ ¬¦­•–’
‘•µ©¯“ –§¥¦­•“ ˜¦‘¥¨• •‘— ˜¦‘¥¦ª©–-˜–˜”¥—˜§¯“
µ•¬–­¦’•©—¤“.

¢¯­– ˜–•–˜§•’­¦©– •–­—ª¦˜§’¦©©–¦ ˜––§©–±¦©—¦
•–£•–©¦©§–’ ©•§—’©–®–••§–£—–µ—©•(HAM) ’ ‘•µ©¯“
–§¥¦­•“ ˜¦‘¥¨•: ’ ­¦’–£ •‘•’–£ ³¦­”¥–ª••“, •‘¦¥˜¦‘¥—¤“, a
£¦³³¦­”¥–ª•–’–« •¦‘¦®–‘–¥•¦.

 – ·­¦•§‘–²–‘¦§—ª¦˜•–« £—®‘•¨———¬¦­•–’ £•‘•¦‘–’
¬¯­— ‘•˜˜ª—§•©¯ £–­¦•”­¤‘©¯¦ ’¦˜• •–£•–©¦©§–’ HAM
‘•µ©¯“ –§¥¦­–’ ˜¦‘¥¥• ˜ ¥¦­°¸ —“—¥¦©§—²—••¨——.
•‘¦••‘•§•“ HAM £—–••‘¥• ³¦­”¥–ª•–’ ¬¦­•–’¯¦  €›€†Ž

—¥¦©§—²—¨—‘–’•©¯ ’ ˜­¦¥”¸´¦« •–˜­¦¥–’•§¦­°©–˜§— ’
µ•’—˜—£–˜§—€• ˜•–‘–˜§— £—§‘•¨——:•Ÿ £—–µ—©• -200•Œ,
–-••§—©—©- 180•Œ, ••§—©- 41-42•Œ,TH-T - 38 •Œ, •£ - 37
•Œ, „Ÿš-1 - 26-28•Œ, •©-ˆ - 29,5•Œ, „Ÿš-2 - 18-20•Œ, •—-
† - 18 ‡Œ.  ‘¦••‘•§¯ £—–••‘¥•, •–§–‘¯¦ ‘•˜˜£•§‘—’•¸§˜¤
’ ©•˜§–¤´¦£ —˜˜­¦¥–’•©——, •‘¦¥˜§•’­¦©¯ ­¦®•—. ——¥¦•¤£—
¥’”“ §—•–’:›Ÿ-1 " ´¦­–ª©¯¦ "—›Ÿ-2 "‘¦®”­¤§–‘©¯¦"

†–•‘•§—§¦­°©¯¦ ¬¦­•— •‘¦¥˜¦‘¥—« — ³¦­”¥–ª•–’
˜¦‘¥¨• “•‘••§¦‘—µ”¸§˜¤ §¦§¦‘–®¦©©–˜§°¸ — ‘•µ­—ª©¯£
˜§¦“—–£¦§‘—ª¦˜•—£ ˜––§©–±¦©—¦£ ••• ˜–•‘•§—§¦­°©¯“, §••

‘¦®”­¤§–‘©¯“ •–£•–©¦©§–’ HAM. ƒ ”˜­–’—¤“ ••§–­–®——

© National Library of Armenia
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"••¬­—¨• 1"

8

˜¦‘¥¦ª©–-˜–˜”¥—˜§–« ˜—˜§¦£¯ ·§– ˜––§©–±¦©—¦µ©•ª—§¦­°•–
—µ£¦©¤¦§˜¤. …¦‘•’©–£¦‘©–¦ ‘•˜•‘¦¥¦­¦©—¦ •–£•–©¦©§–’

˜–•‘•§—§¦­°©¯“ ¬¦­•–’ ‘•µ©¯“ ‘¦®—–••“ ˜¦‘¥¨•, ƒ

µ•’—˜—£–˜§— –§ ¬—–£¦“•©—ª¦˜•—“ –˜–¬¦©©–˜§¦«,

•‘¦¥–•‘¦¥¦­¤¦§ ˜§¦•¦©° —•‘–˜§‘•©˜§’¦©©”¸ ••‘§—©” —“
©•‘”±¦©—¤ —µ-µ•©¦–¥©––¬‘•µ©–®–—µ£¦©¦©—¤²”©•¨—— ·§—“

‘¦®—–•–’.
›¦’¯« — •‘•’¯« ³¦­”¥–ª•— ‘•µ­—ª•¸§˜¤ •–

•–­—ª¦˜§’¦©©–£” ˜–¥¦‘³•©—¸ £—–µ—©•,§‘–•–©—©•-• —
›Ÿ1 •‘— —©²•‘•§¦ £—–••‘¥• ­¦’–®– ³¦­”¥–ª•• (§•¬.1,N11,

£”³ª—©•, 69 ­¦§, ª¦‘¦µ 10 ª•˜–’ •–˜­¦ ˜£¦‘§—). ƒ
•‘¦¥˜¦‘¥—¤“ ©•¬­¸¥•¸§˜¤ ‘•µ­—ª—¤ ’ ˜–¥¦‘³•©—— •Ÿ
£—–µ—©•,˜-••§—©—©•, ••§—©•,•©-ˆ, AŸ1 — £—–µ—©•,

–
§.¦. ’ –§©–±¦©—— ’˜¦“ •–£•–©¦©§–’ ••§–£—–µ—©–®–
•–£•­¦•˜•. ¼§–˜–®­•˜”¦§˜¤ ˜ —µ’¦˜§©¯£— ­—§¦‘•§”‘•¯£—
¥•©©¯£— (Hoh J.F.Y., 1979, Yazaki Y., 1984) – ‘•µ­—ª©–£
—µ–•‘–§¦—©–’–£ ˜•¦•§‘¦ £—–²—¬‘—­­ •‘¦¥˜¦‘¥—« —
³¦­”¥–ª•–’. ‡‘–£¦ §–®–’ ­¦’–£ ³¦­”¥–ª•¦ ©•¬­¸¥•¦§˜¤
•–¤’­¦©—¦ „Ÿ¡ £—–µ—©•˜ £–­¦•”­¤‘©–« £•˜˜–« 15-17•Œ.

 –­”ª¦©©¯¦ ‘¦µ”­°§•§¯ £–³©– –¬º¤˜©—§°©¦ •€›œ‡€

•–µ—¨——‘•µ­—ª©–« ·•˜•‘¦˜˜—— –§¥¦­°©¯“ §¦©–’ — —“
˜¦£¦«˜§’, –§’¦§˜§’¦©©¯“ µ• ˜—©§¦µ –§¥¦­°©¯“
•–­—•¦•§—¥©¯“ ¥¦•¦« ¬¦­•–’¯“ •–£•–•¦©§–’

˜–•‘•§—§¦­°©–®– •–£•­¦•˜•, ©– — ‘•µ­—ª©–« ˜§¦•¦©°¸
•‘–§¦–­—µ•, —£¦¸´¦®– £¦˜§– •‘— •¨—¥–µ¦, ’˜­¦¥˜§’—¦
—±¦£——£—–••‘¥• (MercadierJ,1981). ƒ µ•’—˜—£–˜§—–§
©•‘”±¦©—« •—˜­–§©–-´¦­–ª©–®– ¬•­­•©˜•,

•–˜§§‘•©˜­¤¨—–©©¯¦ —µ£¦©¦©—¤£–®”§ •‘¦’•­—‘–’•§° ©•¥
•‘–¨¦˜˜•£— ˜—©§¦µ•, —µ£¦©¤¤ —µ–·©µ—£©”¸ ••‘§—©”
˜–•‘•§—§¦­°©¯“ ˜§‘”•§”‘, ª§– ’ ˜’–¸ –ª¦‘¦¥°, –§‘•³•¦§˜¤ ©•
¬—–£¦“•©—ª¦˜•–« —““•‘••§¦‘—˜§—•¦.

 ‘— ••‘¥—–£—–••§——(NS,³¦©´—©•, 35 ­¦§, ª¦‘¦µ 24 ª•˜–’
•–˜­¦ ˜£¦‘§—) µ©•ª—§¦­°©¯¦ —µ£¦©¦©—¤••¬­¸¥•¸§˜¤ ’
•–­—ª¦˜§’¦©©–£ ˜–¥¦‘³•©—— £—–µ—©•.•–­°•– ’

–

›¦’¯«
M + m ³¦­”¥–ª¦•

•Ÿš 25.82+0.86

†-¬¦­–• 5.42=0.39

a -••§—©—©7.13+0.34

„•§—© 8.87=0.69

•©-• 1.0=0.24

•£ 6.57=0.32

•©-ˆ 0.79=0.19

„Ÿ-1 6.43+0.65

„Ÿ-2 9.45#0.54

•©-† 3.65=0.34

„Ÿ-3 3.17+0.53

4

AL1/AL12 1.0

MIA 2.98/1

†–¥¦‘³•©—¦

˜¦‘¥¨• ª¦­–’¦••

Œ–˜§–’¦‘©–˜§°

" ¥–˜§–’¦‘©–,

 ‘•’¯«
³¦­”¥–ª¦•

21.0+0.81

8.37+0.3*

6.85+0.41À

7.8 +0.41-

2.02+0.22*

7.02=0.527

1.62=0.36*

4.82=0.45*

9.52+0.667

3.71=0.41-

4

0.49

2.64/1

•–£•–©¦©§–’ HAM

•‘— —©²•‘•§¦

•–¥˜ª—§•©•

£•­–¥–˜§–’¦‘©–,

ˆ©².”ª•˜§–•
­¦’. ³¦­”¥.

25.16=0.88

6.19+0.47

7.89+0.46

8.35+0.42

1.11+0.24

6.6+0.28-

0.7=0.18

6.8+0.52

:10.38=0.78

4.48+0.487

4

0.67

3/1

—µ.‘‘µµ©¯“ –§¥¦­–’

£—–••‘¥• (N11)

–§©–˜—§¦­°©–­¦’–®–
-
©¦¥–˜§–’¦‘©–

 ‘¦¥˜¦‘¥—¤

22.37=0.84*

6.15+0.6

8.6=0.49*

6.29=0.52*

0.67=0.16

5.27+0.56*

0.27=0.06*

8.87=0.65*

4.97=0.71*

2.52=0.41

4

1.84

3.6/1

³¦­”¥–ª••.

© National Library of Armenia
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"••¬­—¨• 2Á
10

•‘¦¥˜¦‘¥—¤“ –©– •‘—¬­—³¦©©– • ©–‘£¦
˜§¦“—–£¦§‘—ª¦˜•–£ –§©–±¦©——• ••§—©”.ƒ ³¦­”¥–ª••“ ³¦
·§– –§•–±¦©—¦ µ••ª—§¦­°©– ”£¦©°±•¦§˜¤. ƒ •‘•’–£
³¦­”¥–ª•¦ µ•£¦§©– ˜©—³•¦§˜¤ •–­—ª¦˜§’¦©©–¦ ˜–¥¦‘³•©—¦
•Ÿ £—–µ—©•, –¥©••– –§©–˜—§¦­°©–¦ •–­—ª¦˜§’¦©©–¦

˜–¥¦‘³•©—¦ ••§—©• ©¦ £¦©¤¦§˜¤ ’ •‘•’–£ — ­¦’–£
³¦­”¥–ª••“. ¡•§– –©–¥–˜§–’¦‘©– ˜©—³•¦§˜¤ •‘¦¥˜¦‘¥—¤“,
ª§– –§‘•³•¦§˜¤ ©• •–’¯±¦©—— ˜–¥¦‘³•©—¤ •Ÿ £—–µ—©•
(§•¬.2). ˆ©§¦‘¦˜©– –§£¦§—§° ‘•µ©–©••‘•’­¦©©¯« “•‘••§¦‘
—µ£¦©¦©—¤ –§©–˜—§¦­°©–®– ˜–¥¦‘³•©—¤ ´¦­–ª©¯“ —
‘¦®”­¤§–‘©¯“ ›Ÿ £—–µ—©•.ƒ •‘•’–£ ³¦­”¥–ª•¦ ©•¬­¸¥•¦§˜¤
’ ª¦§¯‘¦ ‘•µ• ¬–­°±¦¦ ˜–¥¦‘³•©—¦ ´¦­–ª©–« ¥¦•— ›Ÿ1 •–
˜‘•’©¦©—¸ ­¦’¯£ ³¦­”¥–ª•–£, TO ³¦ ˜•£–¦ ©•¬­¸¥•¦§˜¤ —
’ £¦³³¦­”¥–ª•–’–« •¦‘¦®–‘–¥•¦. ƒ •‘¦¥˜¦‘¥—¤“ ³¦
˜–¥¦‘³•©—¦ AŸ1 ’–µ‘•˜§•¦§ ’ 1.5‘•µ•. ƒ •‘–§—’–•–­–³©–˜§°
·§–£” •–­—ª¦˜§’¦©©–¦ ˜–¥¦‘³•©—¦ ‘¦®”­¤§–‘©–« AL12 ’– ’˜¦“
–§¥¦­•“ ˜¦‘¥¨• ©¦ £¦•¤¦§˜¤.

¡©•ª—§¦­°©¯¦ —µ£¦©¦©—¤ ’ ‘•˜•‘¦¥¦­¦©——
•–£•–•¦©§–’ ˜–•‘•§—§¦­°©¯“ — ‘¦®”­¤§–‘©¯“ ¬¦­•–’ ƒ

‘•µ©¯“ –§¥¦­•“ ˜¦‘¥¥• ©•¬­¸¥•¸§˜¤ — •‘— ¥—²²”µ©–£
••‘¥—–˜•­¦‘–µ¦ (N2, ³¦©´—©•, 25 ­¦§, ª¦‘¦µ 17 ª•˜–’ •–˜­¦
˜£¦‘§—).

ˆ§••, £–³•– µ••­¸ª—§°, ª§– •‘— —•²•‘•§¦ £—–••‘¥•,
••‘¥—–£—–••§———¥—²²”µ©–£ ••‘¥—–˜•­¦‘–µ¦ ©•¬­¸¥•¦§˜¤
‘•µ­—ª©•¤ ·•˜•‘¦˜˜—¤ §¦©–’ ¬¦­•–’¯“ ˜”¬º¦¥—©—¨
••§–£—–µ—©–’–®–•–£•­¦•˜•, a §••³¦ ·•˜•‘¦˜˜—¤ ALI
£—–µ—©• £–­¦•”­¤‘©¯£ ’¦˜–£ ’ –¬­•˜§— 15-17 •Œ.
…¦–¥—©••–’•¤ ·•˜•‘¦˜˜—¤ §¦©–’ ¬¦­•–’¯“ •–£•–©¦©§–’
˜–•‘•§—§¦­°©–®–••••‘•§• ’¯‘•³•¦§˜¤ ••• ’ ‘•µ©¯“ –§¥¦­•“
˜¦‘¥¨•, §•• —” ‘•µ©¯“ —©¥—’—¥””£–’•‘— €Œ…€‰—§–« ³¦
••§–­–®——. – ’˜¦« ’¦‘–¤§©–˜§—, ·§– ˜’¤µ••– ••• ˜ ‘•µ©–«
˜§¦•¦©°¸ •–’‘¦³¥¦©—¤ £—–••‘¥•, §•• — —©¥—’—¥”•­°©¯£—
–˜–¬¦©©–˜§¤£—.

›¦’¯«
M m ³¦­”¥–ª¦•

•Ÿš 35.93+1.07

†-¬¦­–• 10.1+0.58

˜-••§—©—© 3.07=0.34

„•§—© 13.77=0.58

TH-T 2.46+0.49

•£ 1.87=0.07

•©-ˆ 2.93+0.12

„Ÿ-1 1.93+0.21

›Ÿ-2 9.05+0.44

•©-† 11.3+0.60

„Ÿ-3

Â 6

AL1/AL12 0.21

M/A 2.6/1

†–¥¦‘³•©—¦

˜¦‘¥¨• ª¦­–’¦••

Œ–˜§–’¦‘©–˜§°

¥–˜§–’¦‘©–,

 ‘•’¯«
³¦­”¥–ª¦•

27.0 2.3**

9.35+0.747

3.87=0.18"

13.3+0.76-

2.23+0.37

4.2+0.69*

5.02=0.64*

7.98=1.03*

6.73=1.96

10.57+2.07

1.18

2.1/1

•–£•–©¦©§–’ HAM

•‘— ••‘¥—–£—–••§——

•–¥˜ª—§•©•

£•­–¥–˜§–’¦‘©–, -

š¦³³¦­”¥.
•¦‘¦®–‘–¥••

33.78+3.71-

:6.72+0.44*

2.54+0.43

11.0=0.83*

3.4=0.51-

2.06=0.49

4.52=0.07*

8.26#0.83**

9.9=0.41

12.12+1.12

0.83

3.1/1

—µ‘•µ©¯“

(N5)

–§©–˜—§¦­°©–­¦’–®–

©¦¥–˜§–’¦‘©–

 ‘Ã¥˜¦‘¥—¤

40.0+0.72**

9.87+2.25

2.26#0.54

9.47=1.03**

1.17+0.17*

3.27=1.437

1.87=0.73

3.1 =0.55*

11.33+1.86

14.5=2.35

5

0.27 .

4.2/1

–§¥¦­–’

³¦­”¥–ª••.

© National Library of Armenia
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12

"‚—˜”©–•1"

2.†§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ „Ÿ-2 £—–µ—©• „•••µ©•¤
••§—’©–˜§°£—–µ—©•£—–••‘¥• ª¦­–’¦•• 48

…• ‘—˜. 1 (N14,£”³ª—©•, 35 ­¦§, ª¦‘¦µ 29 ª•˜–’ •–˜­¦
Al 48˜£¦‘§—) •‘¦¥˜§•’­¦©¯ ‘¦µ”­°§•§¯ –§©–˜—§¦­°©–®– 36

˜–¥¦‘³•©—¤ „Ÿ £—–µ—©•­¦’–§– — 32•‘•’–®– ³¦­”¥–ª•• ’ 36
•–‘£¦ (©¦ ˜§‘•¥•’±¦®– ˜¦‘¥¦ª©–-˜–˜”¥—˜§–« ••§–­–®—¦«). 32

ˆµ–²–‘£¯ £—–µ—©•—µ­¦’–®– —•‘•’–®– ³¦­”¥–ª•–’ ©¦
–§­—ª•¸§˜¤ •– ˜–˜§•’” ALI £—–µ—©•. †–¥¦‘³•©—¦
²–˜²–‘—­—‘–’•©©¯“ ›ŸŸ2 (›Ÿ2@) £—–µ—©••‘¦’¯±•¦§
˜–¥¦‘³•©—¦ •¦²–˜²–‘—­—‘–’•©©¯“ „Ÿ2 £—–µ—©•.€¥©••–,
•‘— —•²•‘•§¦ £—–••‘¥• •–­—ª¦˜§’¦©©–¦ ˜–¥¦‘³••—¦ „Ÿ
£—–µ—©•’ ‘•µ©¯“ –§¥¦­•“ ˜¦‘¥¨• ¥–˜§–’¦‘©– –§­—ª•¦§˜¤
(‘—˜. 1,N15, ³¦©´—©•, 68 ­¦§, ª¦‘¦µ 25 ª•˜–’ •–˜­¦ ˜£¦‘§—).
…•¬­¸¥•¦§˜¤ ”’¦­—ª¦©—¦ ˜–¥¦‘³•©—¤ ²–˜²–‘—­—‘–’•©©–«
—µ–²–‘£¯ £—–µ—©••– ˜‘•’•¦©—¸ ˜ •¦²–˜²–‘—­—‘–’•••–« ’ †€Œ•‚½„…ˆ• ›Ÿš šˆ€‡„‚Œ„ ¹•›€ƒ•‡„ ƒ HOPME („‹•€ †ˆ™ N14)
³¦­”¥–ª••“. ƒ •‘¦¥˜¦‘¥—¤“ ˜––§©–±¦©—¦
²–˜²–‘—­—‘–’••©–« —µ–²–‘£¯ ˆ›ˆ ˜©—³•¦§˜¤, ˆ›ˆ ©¦
—µ£¦©¤¦§˜¤.̂ ©§¦‘¦˜©– –§£¦§—§°TOT ²••§, ª§– ’ —©²•‘•§©–£
”ª•˜§•¦ ­¦’–®– ³¦­”¥–ª•• — ’ ˜•£–£ ­¦’–£ ³¦­”¥–ª•¦ 70
²–˜²–‘—­—‘–’•©©¯¦ —µ–²–‘£¯ ›Ÿ £—–µ—©•©¦ –§­—ª•¸§˜¤ 60
Apyr –§„‘”®• •– ˜§¦•¦©— ²–˜²–‘—­—‘–’•©—¤. …•¬­¸¥•¸§˜¤ 50 70

§••³¦ —©¥—’—¥”•­°©¯¦‘•µ­—ª—¤•‘— —©²•‘•§¦ £—–••‘¥• ” 40 GO

‘•µ•¯“ ¬–­°©¯“ 30 50

ˆ§••, ’– ’˜¦“ ˜­”ª•¤“ •‘— —©²•‘•§¦ £—–••‘¥•
20

˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ „Ÿ-2 £—–µ—©••–­¦¬•­•˜° ’
.•‘¦¥¦­•“ –§ 15% ¥– 25%. ¼§–”••µ¯’•¦§ ©• •€, ª§– ¬¯­•
²–˜²–‘—­—‘–’•©• §–­°•– –¥©• ALI £—–µ—©•.

…• –˜©–’•©——•–­”ª¦©©¯“ ¥•©©¯“ £–³©– µ••­¸ª—§°, Ä

ª§– ’ ©–‘£•­°•–£ £—–••‘¥¦ ˜–¥¦‘³•©—¦ ²–˜²–‘—­—‘–’•©©–«
›Ÿ-2 £—–µ—©•(–¬• ³¦­”¥–ª••) ’¯±¦ ˜–¥¦‘³•©—¤
©¦²–˜²–‘—­—‘–’•©©¯“ „Ÿ-2 £—–µ—©•.‡‘–£¦ §–®–,­¦’¯« —

- •‘•’¯« ³¦­”¥–ª•— ©¦ –§­—ª•¸§˜¤ •– ˜–¥¦‘³•©—¸ „Ÿ
£—–µ—©•,ª§– •¦­°µ¤ ˜••µ•§° –¬ -—©²•‘•§¦ £—–••‘¥•. †€Œ•‚½„…ˆ• ›Ÿš  ‚ˆ ˆ…•„‚‡•• šˆ€‡„‚ I A †ˆ™ N15)‘•µ©¯“ ••¨—¦©§–’ •‘— —©²•‘•§¦ £—–••‘¥• ©•¬­¸¥•­–˜°

© National Library of Armenia
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‘•µ•–¦ •–­—ª¦˜§’¦©©–¦ ˜–¥¦‘³•©—¦ ²–˜²–‘—­—‘–’•©©–«
›Ÿ-2 £—–µ—©•.

¼§— —˜˜­¦¥–’•©—¤ £–®”§ —£¦§° ’•³•–¦
²—µ—–­–®—ª¦˜•–¦ µ©•ª¦©—¦, §.•. —µ’¦˜§©–, ª§–
²–˜²–‘—­—‘–’•©—¦ ••• ˜¦‘¥¦ª©–«, §•• —˜•¦­¦§©¯“ £—±¨
(PersechiniA., 1985)”’¦­—ª—’•¦§ Ca2+ ••§—’—‘”¦£”¸ ˜—­”
˜–•‘•´¦©—¤. ƒ ®—•¦‘§‘–²—‘–’•©•–£ ˜¦‘¥¥¦ ” “‘–•—ª¦˜•—
§—•¦‘§¦©µ—’©¯“ •‘¯˜ in vivo ²–˜²–‘—­—‘–’•©—¦ „Ÿ-2
£—–µ—••”£¦©°±•¦§˜¤ •–ª§—©••–­–’—©” •– ˜‘•’•¦©—¸ † —“
•–©§‘–­°©¯£— ’¦­—ª—©•£— -(Morano I, 1988), —
²–˜²–‘—­—‘–’•©©¯¦ ’–’­¦••¸§˜¤ ’ ‘¦®”­¤¨—¸ ˜•–‘–˜§—
”•–‘–ª¦©—¤ ˜•—©—‘–’•©©¯“ ˜•¦­¦§©¯“ £¯±¦ª©¯“ ƒ€›€‡€…

(MossR.,1986).
– ƒ ‘•µ©¯“ –§¥¦­•“ ˜¦‘¥¥• „•••µ©•¤ ••§—’©–˜§°£—–µ—©•

•‘—˜”§˜§’——¥’”“’•­¦©§©¯“ —–¥©–’•­¦©§©¯“ ••§—–•–’
–§­—ª•¦§˜¤ „‘”§ –§ „‘”®•. …• ‘—˜”©•¦ 2a •‘¦¥˜§•’­¦©¯
‘¦µ”­°§•§¯, •–­”ª¦©©¯¦ •‘— —˜˜­¦¥–’•©—— £—–••‘¥•
ª¦­–’¦•• ’ •–‘£¦ (N27). ‘•’¯« ³¦­”¥–ª¦• “•‘••§¦‘—µ”¦§˜¤
¬–­¦¦ ’¯˜–•–« +-¼Œ•„ —Ca2+-„•••µ©–« ••§—’©–˜§°¸
•– ˜‘•’©¦©—¸ ˜ ­¦’¯£ ³¦­”¥–ª•–£ ’ 1.61 1.81 ‘•µ•.
ƒ¦­—ª—©• Ca2+ -- ••§—’—‘”¦£–« „•••µ¯ £—–µ—©••—³¦
¬•µ•­°©–« ’¦­—ª—©¯ ••• •‘•’–£, §•• ƒ ­¦’–£
³¦­”¥–ª••“, ª§– •–‘‘¦­—‘”¦§ •–’¯±¦©©¯£ ˜–¥¦‘³•©—¦£
´¦­–ª©–«" ›Ÿ1 £—–µ—©•.‡—©¦§—ª¦˜•—¦ •‘—’¯¦, •••

Ca2+-§•• —‡+-¼Œ•„ „•••µ©–« ‘¦••¨—— £—–µ—••,•–˜¤§
˜—®£–—¥©¯«“•‘••§¦‘, ”••µ¯’•¸´—« ©• •––•¦‘•§—’©–˜§°
²¦‘£¦©§•§—’©–« ‘¦••¨—— ••• ’ •‘•’–£, §•• ’ ­¦’–£
³¦­”¥–ª••“.

‡•• ˜­¦¥”¦§ —µ ‘—˜”©•• 2(b,c,d) •‘— ˜¦‘¥¦ª©–-
˜–˜”¥—˜§–« ••§–­–®——̃–“‘•©¤¦§˜¤ ˜—§£–—¥©¯«“•‘••§¦‘
‡+-¼Œ•„ „•••µ©–« ‘¦••¨—— £—–µ—••, –¥•••–
•––•¦‘•§—’©–˜§° Ca2+-A•••µ¯ £—–µ—©• µ©•ª—§¦­°©–
—µ£¦©¤¦§˜¤ ’ ©¦•–§–‘¯“ ˜­”ª•¤“ -•‘— —©²•‘•§¦ £—–••‘¥•
-†ˆ•š€ˆŒ…€†•œ •‘—’¯“ ‘¦••¨—— —˜ª¦µ•¦§ (‘—˜. 2b).••••¤ ³¦

••‘§—©• ©•¬­¸¥•¦§˜¤ — •‘— ‘¦’£•§—µ£¦ (‘—˜. 2c). ¹§–

••˜•¦§˜¤ ’¦­—ª—©¯ Ca2+-A•••µ©–« ••§—’©–˜§—£—–µ—©•,TO

–©• ˜©—³•˜§˜¤ •‘— —©²•‘•§¦ £—–••‘¥• ••• ­¦’–£, §•• —

•‘•’–£ ³¦­”¥–ª••“. ••••¤ ³¦ ••‘§—©• ©•¬­¸¥•¦§˜¤ —•‘—
‘¦’£•§—µ£¦. †©—³¦©—¦ ’¦­—ª—©¯ Ca2+-A•••µ©–«

••§—’©–˜§—£—–µ—©•’ –¬–—“³¦­”¥–ª••“ ˜–•‘–’–³¥•¦§˜¤
”£¦©°±¦©—¦£ ˜§¦•¦©— ²–˜²–‘—­—‘–’•©—¤ AL12 £—–µ—••.
‡+-¼Œ•„-„•••µ©•¤ ••§—’©–˜§° §••³¦ ˜©—³•¦§˜¤ •‘—
—©²•‘•§¦ ‘¦’£•§—µ£¦ ••• ’ ­¦’–£, §•• — ’ •‘•’–£
³¦­”¥–ª••“.

ˆ˜“–¥¤ —µ•–­”ª¦©©¯“ ‘¦µ”­°§•§–’, £–³©– •–­•®•§°, ª§–
—µ£¦©¦©—¦ ˜§¦•¦©— ²–˜²–‘—­—‘–’•©—¤ ›ŸŸ2 £—–µ—©•,

–§‘•³•¦§˜¤ ©• ˜•–˜–¬•–˜§— £—–µ—©•••§—’—‘–’•§°˜¤ —–••£—
Ca2+,ª§– ’ ˜’–¸ –ª¦‘¦¥° Œ€›½…€ ©¦˜–£©¦©©––§‘•µ—§°˜¤©•
••§—©-£—–µ—©–’–£ ’µ•—£–¥¦«˜§’—— — ’˜¦« ‘•¬–§¦
˜–•‘•§—§¦­°©–®– ••••‘•§• ˜¦‘¥¦ª©–« £¯±¨¯. ˆµ£¦©¦©—¦
„•••µ©–« ••§—’©–˜§—£—–µ—©•’ –§˜”§˜§’—¦ —–©–’†•, •‘—
••§–­–®—ª¦˜•—“ ”˜­–’—¤“ ˜¦‘¥¥•, §••³¦ •–¥§’¦‘³¥•¦§
’–µ£–³©–˜§° —µ£¦•¦©—¤ •–£•–©¦©§–’ §¤³¦­¯“ — ­¦®•—“

¨¦•¦« £—–µ—©•.†§•©–’—§˜¤ –ª¦’—¥©¯£, ª§– ·²²¦•§
²–˜²–‘—­—‘–’•©—¤, ¦˜­— ˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤
—µ£¦©¤¦§˜¤,–§‘•³•¦§˜¤ ©• £—–µ—©–’–«—••§–£—–µ—©–’–«

•—©¦§—•¦„•••µ©–« ‘¦••¨——.
‡—©•µ•­¦§•—“ ¨¦•¦« £—–µ—©•(‡„Ÿš) —Ca2+’¯µ¯’•¸§

”’¦­—ª¦©—¦ ”‘–’©¤ ²–˜²–‘—­—‘–’•©—¤ ›Ÿ-2 £—–µ—©•

˜•—©—‘–’•©©¯“ ’–­–•©•“ •‘¦¥˜¦‘¥—« ª¦­–’¦•• (Morano I.,

1988).‡•• ƒˆŒ € —µ©•±—“ ·•˜•¦‘—£¦©§–’, ‡„Ÿš •–’¯±•¦§

’¦­—ª—©” ‡+-¼Œ•„ „•••µ©–« ••§—’©–˜§—£—–µ—©•­¦’–®–

³¦­”¥–ª•• ˜¦‘¥¨• ª¦­–’˜•• •‘— —©²•‘•§¦ £—–••‘¥• ’ 1.3
‘•µ• (‘—˜. 2d).  –£—£– ·§–®– ¬–­¦¦ ·²²¦•§—’©–

”’¦­—ª—’•¦§˜¤ ˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ ˜•¦­¦§©¯“ £¯±¨

•‘–­—•• •‘— 370C ’ •‘—˜”§˜§’——0.1 MM Ca2+ (§•¬.3).
€¥©••–, ˜¦‘¥¥¦ ••­—ª¦˜§’”¦§ •¦¥–˜§•§–ª©•¤ ••§—’©–˜§°

•—©•µ¯ ¥­¤ Œ€ƒ€›œ…€ ; ¬¯˜§‘–®– ²–˜²–‘—­—‘–’•©—¤

© National Library of Armenia
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0.05£M †• 0.1MM †•
Mim ‡–©§‘–­° + ‡„Ÿš +‡„Ÿš

›Ÿ1 27.85+1.18 25.63z1.46 25.06+2.27

›Ÿ2 37.64+2.85 26.61+2.57* 22.69+1.81"

›Ÿ2• 12.16+2.31 22.71+2.47" 30.11+2.56*

›Ÿ¡ 21.5+2.04 24.94+3.47 19.68+2.49

n=45 n=6

†–¥¦‘³•©—¦ „Ÿ £—–µ—©•̃•¦­¦§©¯“ £¯±¨ •‘–­—•• •–˜­¦

—©•”¬•¥——•‘— 370C •‘—˜”§˜§’———–•–’ †• —‡„Ÿš.

‡–©§‘–­° - ’ –§˜”§˜§’——Ca2+- —‡„Ÿš.

¥–˜§–’¦‘©– * £•­–¥–˜§–’¦‘©– ©¦¥–˜§–’¦‘©–

£—–µ—©•,ª§–¬¯ ˜ª—§•§° ·§–§ •”§° ·²²¦•§—’©¯£ Œ„™

”’¦­—ª¦©—¤ •–©¨¦©§‘•¨—— ’©”§‘—•­¦§–ª©–®– Ca2+,
©¦–¬“–¥—£–®–¥­¤ •–’¯±¦©—¤ ˜•–‘–˜§— ˜–•‘•´¦©—¤ £¯±¨

(EnglandP.,1984).

3.ƒ­—¤©—¦ ••‘¥—–••§—’©¯“ •‘¦••‘•§–’ ©• „•••µ©”¸

••§—’©–˜§°—²–˜²–‘—­—‘–’•©—¦ £—–µ—©•£—–••‘¥•

ˆ˜˜­¦¥–’•­— 3 ®‘”••¯ ½ˆƒ€•…Žž: •¦‘’•¤ §‘”••• -

•–©§‘–­°©•¤, ’§–‘•¤ Ä •‘—˜¯ ·•˜•¦‘—£¦©§•­°©–« —±¦£—¦«

£—–••‘¥• —§‘¦§°¤ •‘¯˜¯, ­¦ª¦©©¯¦ •‘–•‘•©–­–­–£ ¥–µ¦
2 £•r/•r ’¦˜• ’ §¦ª¦©—¦ 5 ¥©¦« •–˜­¦ –•¦‘•¨——.
€•‘¦¥¦­¦©—¦ •–­—ª¦˜§’¦©©–®– ˜––§©–±¦©—¤ALI £—–µ—••

­¦’–®– ³¦­”¥–ª•• £—–••‘¥• •–••µ•­–, ª§– ’ •¦‘’¯¦ 5 ¥©¦«

‘•µ’—§—¤·•˜•¦‘—£¦©§•­°©–« —±¦£——£—–••‘¥• •‘–—˜“–¥—­—

µ©•ª—§¦­°©¯¦ —µ£¦©¦©—¤ ’ ˜–¥¦‘³•©—— ›Ÿ £—–µ—©•.

Œ–˜§–’¦‘©– ˜©—³•­–˜° –§©–˜—§¦­°©–¦ ˜–¥¦‘³•©—¦
²–˜²–‘—­—‘–’•©©–« „Ÿ-2 — –§£¦ª•­–˜° ”’¦­—ª¦©—¦

© National Library of Armenia
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˜–¥¦‘³•©—¤ ALL1 —AL12.ƒ ®‘”••¦ ³—’–§©¯“, •–­”ª•’±—“
¦³¦¥©¦’©– •‘–•‘•©–­–­ ©•¬­¸¥•­–˜° ©¦µ©•ª—§¦­°©–¦
”’¦­—ª¦©—¦ ˜–¥¦‘³•©—¤ ²–˜²–‘—­—‘–’••©–« „Ÿ-2, a
˜–¥¦‘³•©—¦ ›Ÿ2 µ©•ª—§¦­°©–”£¦©°±•­–˜° •– ˜‘•’©¦©—¸
•–©§‘–­¦£, ˜–¥¦‘³•©—¦ ³¦ ›Ÿ1 •‘–¥–­³•­– ”’¦­—ª—’•§°˜¤.
ˆ§••, ©•‘”±¦©—¤, ’¯µ’•©©¯¦ ·•˜•¦‘—£¦©§•­°©–« —±¦£—¦«
£—–••‘¥• ’ ‘•˜•‘¦¥¦­¦©—— •–­—ª¦˜§’¦©©–®– ˜–¥¦‘³•©—¤ ALI
£—–µ—©••‘— ­¦ª¦©—— •‘–•‘•©–­–­–£, •–­©–˜§°¸ ©¦
’–˜˜§•©•’­—’•­—˜°. ˆµ£¦©¦©—¤ ‘•˜•‘¦¥¦­¦©——
•–­—ª¦˜§’¦©©–®– ˜–¥¦‘³•©—¤ „Ÿ £—–µ—©•’ •‘•’–£
³¦­”¥–ª•¦ £—–••‘¥•  €†ˆ›ˆ •‘–§—’–•–­–³©– ©••‘•’­¦©©¯«
“•‘••§¦‘. €¥•••– •–˜­¦ ­¦ª¦©—¤ •‘–•‘•©–­–­–£, ’–µ©—•±—¦
©•‘”±¦©—¤ ”˜§‘•©¤­—˜° (‘—˜. 3).

¢¯­– —˜˜­¦¥–’•©– §••³¦ ’­—¤©—¦ †•-•©§•§–©—˜§•
’¦‘•••£—­• ©• ’¦­—ª—©” Ca2+.—‡+-¼Œ•„ „•••µ©–«
••§—’©–˜§—£—–µ—©•£—–••‘¥• ª¦­–’¦•• ’ ©–‘£¦ in vit ro.
ƒ¦‘•••£—­ —˜•–­°µ–’•­˜¤ •–©¨¦©§‘•¨—— 10-5M 10-6M. ƒ
­¦’–£ ³¦­”¥–ª•¦ ’¦‘•••£—­ ’ •–©¨¦©§‘•¨—— 10-6M
©¦µ©•ª—§¦­°©– ”’¦­—ª—’•­ ’¦­—ª—©” Ca2+- —•+. ¼Œ•„
„•••µ©–« ••§—’©–˜§— £—–µ—©• 1.03 1.02 ‘•µ•,
˜––§’¦§˜§’¦©©–. €¥•••– •‘— •–©¨¦©§‘•¨—— 10-5 M
’¦‘•••£—­• ••§—’©–˜§° ”’¦­—ª—’•­•˜° ’ 1.3 —1.23 ‘•µ•
˜––§’¦§˜§’¦•©– (‘—˜. 4a).ƒ •‘•’–£ ³¦­”¥–ª•¦ ’¦‘•••£—­
•–©¨¦©§‘•¨—— 10-6M ’ 1.02 ‘•µ• ”’¦­—ª—’•­ ’¦­—ª—©”
•+ -¼Œ•„ „•••µ©–« ••§—’©–˜§—£—–µ—©•—ƒ 1.18 ‘•µ•
’¦­—ª—©” Ca2+ - „•••µ©–« ••§—’©–˜§—£—–µ—©•(‘—˜. 4b).
‡•• —µ’¦˜§©–, †•2+-˜’¤µ¯’•¸´—¦ ”ª•˜§•— ©• £–­¦•”­¦
£—–µ—©•©•“–¥¤§˜¤ ©• Œ•…¢-›Ÿ (›Ÿ2 £—–µ—©•),T.e. ©•¥–
•–­•®•§°, ª§– ••§—’—‘”¸´¦¦ ¥¦«˜§’—¦ ’¦‘•••£—­• ©•
£—–µ—©–’” „̧•••µ” •‘–¤’­¤¦§˜¤ —£¦©©–•–˜‘¦¥˜§’–£ ¼•ˆž

‘¦®”­¤§–‘©¯“ •–£•–©¦©§–’ £—–µ—©–’–«£–­¦•”­¯.
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4. †‘•’©¦©—¦ ˜§¦•¦©— ²–˜²–‘—­—‘–’•©—¤ ›Ÿ12 £—–µ—©• †€Œ•‚½„…ˆ• ›Ÿš ƒ ›•ƒ€š ½•›‹Œ€¹‡• šˆ€‡„‚Œ„ ‡‚Ž†

£—–••‘¥• ” ³—’–§©¯“ ª¦­–’¦••

© National Library of Armenia
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1.‡+ EDTA

a)so
Ä 2.Ci++

Ê 3.K+ EOTA

so
4.Ca++

5.K+ EDTA

’.†•+§

’

ƒ­—¤©—¦’¦‘•••£—­• (10-5M
¼Œ•„ „•••µ©”¸ ••§—’©–˜§°
(b) ³¦­”¥–ª•–’ ª¦­–’¦•• ’ ©–‘£¦
1-2 š—–µ—©³¦­”¥–ª••, 3-4
10-6M, 5-6 š—–µ—©³¦­”¥–ª••

100

b)
1..+

2.Ca+

˜ 3.‡+
40

4.Ca+
®–

– 10 15

10-6M) ©• Ca2+. —•+
£—–µ—©•­¦’–®– (a) —•‘•’–®–

(N27).
š—–µ—©³¦­”¥–ª•• -- ’¦‘•••£—­

’¦‘•••£—­ 10-5M

’µ•—£–¥¦«˜§’—— £—–µ—©• ••§—•–£ •‘— ‘•µ­—ª©¯“
˜¦‘¥¦ª©–-˜–˜”¥—˜§¯“ µ•¬–­¦’•©—¤“ ª¦­–’¦••.
••‘£••–­–®—ª¦˜•—¦ ˜–¦¥—©¦©—¤˜•–˜–¬­¯ •–‘‘¦®—‘–’•§°
••§—©-£—–µ—©–’–¦’µ•—£–¥¦«˜§’—¦, ••• ©• ”‘–’©¦ ‘¦®”­¤¨——
†• ˜’¤µ¯’•¸´—“ ¬¦­•–’, §•• — ƒ›ˆ›™ ©• ˜§¦•¦©°
²–˜²–‘—­—‘–’•©—¤ „Ÿ £—–µ—©•.„©•­—µ •–­”ª¦©©¯“
¥••©¯“ •–µ’–­¤¦§ µ••­¸ª—§°, ª§– ²–˜²–‘—­—‘–’•©—¦ AL12
£—–µ—©•’–’­¦••¦§˜¤ ’ •‘–¨¦˜˜ ‘¦®”­¨—— £¯±¦ª©–®–
˜–•‘•´¦©—¤ ˜¦‘¥¨•, a •‘— ‘•µ­—ª©¯“ ©•‘”±¦©—¤“
§¦£–¥—©•£—•—£–³¦§ —§‘•§° µ©•ª—§¦­°©”¸ £–¥”­—‘”¸´”¸
‘–­° ·§–£ ’µ•—£–¥¦«˜§’——.ƒ ˜’¤µ—˜ ·§—£¥•­°©¦«±—¦
—˜˜­¦¥–’•©—¤©• ••§–­–®—ª¦˜•–£ ˜¦‘¥¥¦ £–®”§’¯¤’—§° ¬–­¦¦
•–©•‘¦§©”¸ ‘–­° ²–˜²–‘—­—‘–’•©—¤ £—–µ—©•
˜¦‘¥¦ª©–« £¯•¨¦.

 ‘— ˜‘•’©¦©—— ˜–¥¦‘³•©—¤ ALI £—–µ—©•£—–••‘¥• ”
•‘¯˜, •‘–­—•–’ —ª¦­–’¦•• –¬©•‘”³¦©–, ª§– ­¦’¯«
•‘•’¯« ³¦­”¥–ª•— £—–••‘¥• —£¦¸§ ˜“–¥©–¦ •–­—ª¦˜§’¦©©–¦
˜–¥¦‘³•©—¤ ›Ÿ £—–µ—©•” •‘–­—•–’ —ª¦­–’¦••. A ” •‘¯˜
˜–¥¦‘³•©—¦ £—–µ—©•­¦’–®– — •‘•’–®– ³¦­”¥–ª•–’
¥–˜§–’¦‘©– –§­—ª•¦§˜¤. …– „‘”®–« ˜§–‘–©¯, ˜–¥¦‘³•©—¦
ALI £—–µ—©•­¦’–®– ³¦­”¥–ª•• •‘¯˜ †ž€Œ…€ •– •–­—ª¦˜§’”
›Ÿ £—–µ—©•­¦’–®– ³¦­”¥–ª•• ª¦­–’¦••, ®¥¦ ˜§¦•¦©°
²–˜²–‘—­—‘–’•©—¤ ›Ÿ2 £—–µ—©•̃–˜§•’­¤­• €‡€›€ 28%.
†–¥¦‘³•©—¦ „Ÿ2 £—–µ—©•’ •‘•’–£ ³¦­”¥–ª•¦ ª¦­–’¦••
–§­—ª•¦§˜¤ –§§••–’–§– ” •‘¯˜ ¬–­¦¦ ’¯˜–•–« ˜§¦•¦©°¸
²–˜²–‘—­—‘–’•©—¤, ¹•€ ˜–˜§•’­¤­– ” ª¦­–’¦•• 31% a ” •‘¯˜

20%. •‘–­—•–’ ˜§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ £—–µ—©•
•– ˜‘•’©¦©—¸ •‘¯˜•£— — ª¦­–’¦•–£ ¬¯­• ©—³¦. €©•
˜–˜§•’­¤­• ’ ­¦’–£ ³¦­”¥–ª•¦ 8% a ’ •‘•’–£ ³¦­”¥–ª•¦ -

13%.
•••—£ –¬‘•µ–£, ‘•˜˜£•§‘—’•¤ •–­”ª¦©©¯¦ ‘¦µ”­°§•§¯,

£–³©– •‘—¥§—,• ’¯’–¥”, ª§– ²–˜²–‘—­—‘–’•©—¦ ›Ÿ12
£—–µ—©•£—–••‘¥• £–³¦§ —§‘•§° ˜”´¦˜§’¦©©”¸ ‘–­° •‘—

ƒŽƒ€ŒŽ
1.†”¬º¦¥—©—ª©¯« ˜–˜§•’ –§¥¦­°©¯“ •–£•–©¦©§–’

••§–£—–µ—©–®– •–£•­¦•˜• ©¦ —µ£¦©¤¦§˜¤, ••• •‘—
‘•µ­—ª©¯“ ²–‘£•“ ˜¦‘¥¦ª©–-˜–˜”¥—˜§–« ••§–­–®——,§•• —’
‘•µ©¯“ –§¥¦­•“ ˜¦‘¥¥•, –¥©••– •–­—ª¦˜§’¦©©–¦ ˜––§©–±¦©—¦
‘•µ­—ª©¯“ ˜”¬º¦¥—©—¨µ•’—˜—§–§••§–­–®——,’–µ‘•˜§•,•–­• —
„‘”®—“ —©¥—’—¥”•­°©¯“ –˜–¬¦©©–˜§¦« ª¦­–’¦ª¦˜•–®–
–‘®••—µ£•.

2.†§¦•¦©° ²–˜²–‘—­—‘–’•©—¤ ­¦®•—“ ¥¦­¦«-2 £—–µ—©•
£—–••‘¥• •–‘£¦ ” •‘¯˜ ˜–˜§•’­¤¦§ 20-26%.” ª¦­–’¦•• -

26-30%,a ” •‘–­—•–’ - 8-13%.
3. ‘— —•²•‘•§¦ £—–••‘¥• — ‘¦’£•§—µ£¦ ˜§¦•¦©°

²–˜²–‘—­—‘–’•©—¤ ­¦®•—“ ¨¦•¦«-2 £—–µ—©•’ ‘•µ©¯“
–§¥¦­•“ ˜¦‘¥¥• ª¦­–’¦•• ˜©—³•¦§˜¤.

4.  ‘— —©²•‘•§¦ £—–••‘¥• — ‘¦’£•§—µ£¦ ˜©—³•¦§˜¤
-¼Œ•„ —Ca2+-„•••µ©•¤ ••§—’©–˜§°£—–µ—©•,a§••³¦

”£¦©°±•¦§˜¤ •––•¦‘•§—’©–˜§° „•••µ©–« ‘¦••¨—— £—–µ—©•.
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Ð.Í. ÐÂÎÑÅËËÒÓÇÅË
ÔÕÖÒ×ÒÂØÒËÒÙÚÙÄ¿ÛÙÅ-2 ÜÂÓÜÂÕÒÆÅÝÂÞ×ß
Ä ËÕÅàÅÕáÅÎÂÕÂÞËßàÅÕâÒÂÅàÖÒÎ ×ÒãÂÝËÚÕÂÎ

ä¿åÅÖÅËæÒ ÑÒ×ËÅàÅË ËçÅÖÅàË ÊÕ ÓÕÖÒÖÅÕèÚÕ
èÅÉÒËËÚÕÂÞ×ÂÞÓÂÞ×ËÅÓÒÕÚÆ×ÒÂØÒËÒÙÚÙÄ ¿ÛÙÅ-2
ÜÂÓÜÂÕÒÆÅÝ×ÅË ÅØâÚÝÂÞÙÇÂÞËß ÅàÖÒË-×ÒÂØÒËÅÇÒË

éÂåÅØâÚÝÂÞÙÇÅË àÅÕáÅÎÂÕ×ÅË ÎÕÅ ÅåÖÅèÅËÅàÅË
çÅÇ×ÅËËÚÕÂÞ×Ä ËÕÅ âÚÛÅ×ÒãÂÝÅÇÒËàÅÕáÅÎÂÕÂÞ×ß: äÇË

ÒÕÅáÂÕÈÚÆÂÞÑÅ×ÅÕ àÅÖÅÕÎÚÆêË áÒÖÅéÂÕëÚÕàÚËâÅËÒËÚÕÒ Ä
âÒÅàÅÇÒËÓÕÖÒË×ÂÞ¿ËÚÕÒÎÕÅ (ÅÂÞÖÂçÓÒÅ):

ÏÚÓÅàÅË ÅìÂÞ×ÂÎ Å¿åÅÖÅËæÒ ÑÒ×ËÅàÅË áÒÖÅàÅË

ËÂÕÂÞÇÙßÅÇË Ê, ÂÕ ×ÅÕâÂÞ ÓÕÖÒÅìÅËëÒË èÅÉÒËËÚÕÂÞ×
ÑÅÓÖÅÖÎÅÈ Ê ×àÅËÅÙÚÆÅÇÒËÓçÒÖÅàÂÞÝËÚÕÒÒØÂëÄÚÕÒ
ÖÅÕèÚÕÂÞÙÇÂÞËËÚÕ,èÅÝÒ ÅÇâ ÑÅÇÖËÅèÚÕÎÚÆÊ ×ÒÂØÒËÒ

ÜÂÓÜÂÕÒÆÅÝ×ÅËàÅåÂÞ×ß ÅËÑÅÖÒÝ Ä ÑÒÎÅËâÂÞÙÇÅË

ÅÕÖÅÑÅÇÖÎÅÈÂÞÙÇÂÞËÒÝ:ÌÂÞÇÝÊ ÖÕÎÅÈ, ÂÕ ÓÒÕÖ-ÅËÂÙÅÇÒË

ÑÒÎÅËâÂÞÙÇÂÞËËÚÕÒßËÙÅÝæÂÞ×ËÎÅØÂÞ× Ê×ÒÂØÒËÒÙÚÙÄ¿ÛÙÅ-2

ÜÂÓÜÂÕÒÆÅÝ×ÅËÅÓÖÒíÅËß, ÂÕßÂÞÛÚàÝÎÂÞ× Ê×ÒÂØÒËÒäÈîÅÇÒË
ÅàÖÒÎÂÞÙÇÅËËÎÅØÂÞ×ÂÎ:ïàÅÖÎÚÆ Ê ×ÅÕâÂÞÄ àÚËâÅËÒËÚÕÒ

ÓÕÖÅ×àÅËÒÖÅÕèÚÕÂÞÙÇÂÞËß  ÅÇÓâÚçæÂÞ×:ðÚÛÅ×ÒãÂÝËÚÕÒÝ

ÅàÖÒÎ ÅØâÚÝÂÞÙÇÂÞËÂÞËÚË×ÒÂØÒËÒÜÂÓÜÂÕÒÆÅÝ×ÅËÎÕÅ
ÑÅÖàÅçÚÓ èÚÖÖÅ-ÅÕáÚÆÅàÒñËÚÕß:

ä¿åÅÖÅËæÒ áÒÖÅ-áÂÕÈËÅàÅË ÅÕÉÚæßèËÂÕÂ¿ÎÂÞ×Ê

ÂÞÓÂÞ×ËÅÓÒÕÂÞÙÇÂÞËËÚÕÒÑÒ×ÅËÎÕÅ ÓÖÅÝÎÅÈ ËÂÕÖÎÇÅÆËÚÕÂÎ
×ÅÕâÂÞ ÓÕÖÅ×àÅËÒ àÈàÒñ áÂÕÈÂÞËÚÂÞÙÇÅË×ÂÆÚàÂÞÆÅÇÒË

×ÚåÅËÒØ×ËÚÕÒÎÚÕÅèÚÕÇÅÆ:äÕâÇÂÞËæËÚÕßÙÂÞÇÆÚË ÖÅÆÒÓ
×¿ÅàÚÆâÚÛÅ×ÒãÂÝÅÇÒËèÂÞÉ×ÅËËÂÕ×ÂÖÚÝÂÞ×ËÚÕÚÆËÚÆÂÎÓÕÖÒ

ÖÅÕèÚÕèÅÉÒËËÚÕÂÞ××ÒÂØÒËÒÜÂÓÜÂÕÒÆÅÝ×ÅËÅÓÖÒíÅËÒ Ä
×àÅËÅÙÚÆÅÇÒËÓçÒÖÅàÂÞÝËÚÕÒàÅØ×Ò¿ÚÛÂÞ×ËÚÕÒÝ:

¡•••µ •—‘•• 50
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