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ˆ¯ ¡£¸©¢©ª°±£¡ ° ¦£¡ ¶£¢¯£¯² ­ í •§Š£¡¥ î ¯£•£¡ ¶£¦£­¢£§£¡©ª¦

‹¥¯£•£¡ ï •£²£§¡ § << ‹ˆ• £•£¨ ¦¥•©¢, • ¡¢.®¥¯.¨©•¯©§,
î§©« ¢©§ “. •£²°±£¡
• ¡¢.®¥¯.° •¡£´©ª, ¨©· ¡¯ í. Ž. ð£§¢ ï±£¡

‘£ñ¯©¡£•£¡ ò¡¨¨¥¦£¸©¢¡ § • ¡¢.®¥¯.¨©•¯©§, î§©« ¢©§ ‹. •. ˆî§¥•±£¡
• ¡¢.®¥¯.° •¡£´©ª –. •. ð£³­©±£¡

ˆó£ô£¯£§ •£¬¦£• §î©ª°±©ª¡* ’£±£¢¯£¡¥ î ¯£•£¡ £®§£§£±¥¡ ¶£¦£­¢£§£¡

ˆ¯ ¡£¸©¢©ª°±£¡ î£ñ¯î£¡©ª°±©ª¡ò ¯ ï¥ •©ª¡ ¡£ 2010°. ¶©•¯ ¦³ §¥
149-¥¡, •§Š£¡¥ î ¯£•£¡ ¶£¦£­¢£§£¡©ª¦ ®©§´©ï 051 ¦£¢¡£®¥¦³£•£¡ ¡-¸©̧©§¶£¦¥õ£¦ò
¡¥¢¯©ª¦ (0025,•§Š£¡, ˆ.“£¡©ª•±£¡ 1,•‘’, • ¡¢£³£¡©ª°±£¡ «£•©ª­¯ ¯):

ˆ¯ ¡£¸©¢©ª°±£¡ò •£§ ­¥ í ´£¡©°£¡£­ •§Š£¡¥ î ¯£•£¡ ¶£¦£­¢£§£¡¥
®§£¨£§£¡©ª¦:

• ï¦£®¥§¡ £ó£¤²£´ í 2010°. €®©¢¯©¢¥ 30-¥¡

051 ¦£¢¡£®¥¯£•£¡ ¸©§¶§¨¥ ®¥¯£•£¡ ¤£§¯©ªï£§,
• ¡¢. ®¥¯. ¨©•¯©§., î§©« ¢©§ ‰£²£¢£§¨±£¡

½×éÚÕÆÖÖ×ØÙÚÛÆÆÞÙÓ×ØëÕ×ÜÚ Ó¾Ø×ÓÚÜÖÝàéåàÖÞÕÚØÖÙÓ×ÜÜàéÞÜÆÓ×Øcumeme

»ÚÞßÜì×ØÞÝàÓàÕÆÙ×äÆ:I ÃÝÚÕ×éÆÝ»Ã» ÕàÝÙàØãÆàä.ÜÚÞÝ,
âØàö×ÖÖàØM. A. ËÚÓÙèÜ
ÝÚÜÕ.ãÆàä.ÜÚÞÝ,ÕàÛ×ÜÙ÷.x. ÂÚØÖ×åèÜ

ÁöÆÛÆÚäçÜì× àââàÜ×ÜÙì: ÕàÝÙàØãÆàä.ÜÚÞÝ,âØàö×ÖÖàØå.Ó.ÃâØÆÝèÜ
ÝÚÜÕ.ãÆàä.ÜÚÞÝ ¿.Ö.ÂÚãäàèÜ

À×ÕÞøÚèàØåÚÜÆêÚÛÆè:ÊàÖÞÕÚØÖÙÓ×ÜÜìáÚåØÚØÜìáÞÜÆÓ×ØÖÆÙ×ÙÃØé×ÜÆÆ

ÄÚøÆÙÚÕÆÖÖ×ØÙÚÛÆÆÖàÖÙàÆÙÖè1-åààÝÙèãØè,2010 åàÕÚ, Ó140 ßÚÖàÓ ÜÚ
êÚÖ×ÕÚÜÆÆ¼â×ÛÆÚäÆêÆØàÓÚÜÜàåàÖàÓ×ÙÚ 051npu ¾Ø×ÓÚÜÖÝàé
åàÖÞÕÚØÖÙÓ×ÜÜàéÞÜÆÓ×ØÖÆÙ×Ù×(0025,¾Ø×ÓÚÜ,Ã.¹ÚÜÞÝèÜÚ1,¾ÊÇ,
ãÆàäàåÆß×ÖÝÆáöÚÝÞäçÙ×Ù)

ÕÆÖÖ×ØÙÚÛÆ×á éàëÜààêÜÚÝàéÆÙçÖè ÓãÆãäÆàÙ×Ý×¾Ø×ÓÚÜÖÝàåà
ååÖÖÞÕÚØÖÙÓ×ÜÜàåàÞÜÆÓ×ØÖÆÙ×ÙÚ.

ÃÓÙàØ×ö×ØÚÙØÚêàÖäÚÜ30-åàÚÓåÞÖÙÚ,2010å.

Çß×Üìá Ö×ÝØ×ÙÚØç¼â×ÛÆÚäÆêÆØàÓÚÜÜàåà ÖàÓ×Ù051, -

ÕàÝÙàØãÆàä, êÚÞÝÚâØàö×ÖÖàØˆ—‹ˆ‡Œ‰ ù A. »ÚÓÚÖÚØÕèÜ

‰•ƒˆú…†„‡…†‰

„ ¦£­¥ £§¨¥£•£¡©ª°±©ª¡ò Š ¶¥¦¡£²©§©ª¦ò: õ£¦£¡£•£•¥·

• ¡¢£³£¡©ª°±£¡ •£§Š©§ ¸¡¨¥§¡ §¥· í ¡±©ª°£û©¸£¡£•©ª°±£¡

•£§®£²©§¦£¡ ¦ ¸£¡¥¬¦¡ §¥ î£§¬£³£¡©ª¦ò: ˆ±¨ ¶£§·©ª¦, £¡•£¢•£´,

í£•£¡ ¨ §  ¡ ¸£ï©ª¦ ¥¬©« §¦ ¡¯¡ §ò: ‰ §•£±©ª¦¢ ¶ ¯£¬©¯©ï¡ §¥

©ªñ£¨§©ª°±£¡ • ¡¯§©¡©ª¦ í €§¡¥¯¥¡£±¥¡ ·¥•­ò, ©§ò ©ª§ ©° ­¥•

€§®£¡¥¬¦¡ §©ª¦ £¦©¡¥£•¥ ü ¬©¤£·¦£¡ ¶¥¦¡£•£¡ ¦ ¸£¡¥¬¦¡ í: ˆ±¨ ·¥•­¥

£ó£ô¥¡ ü©§¢« §¦ ¡¯¡ §ò •£¯£­¥¬©ª¦  ¡ £§®¥¡¥¡¥ • ¡¢£¢¥¡° ¬ò, ¥¢•

² §ô¥¡ « §¦ ¡¯òý £§®¥¡£¬ò ¶¥¨§©­¥¬©ª¦ í £§®¥¡¥¡ò ¦¥¬£¡±©ª°¥ Š
€§¡¥¯¥¡¥: …ª§ ©° ­¥• €§®£¡¥¬¦¡ §¥ ¦©¯ ¦¥¬£¡±©ª°ò ¶ ó£·²©ª¦ í

€§®£¡¥¬¦¥· ¦ ¬¥ •£¬¦©ª¦: ˆ§®¥¡¥¡¥ • ¡¢£¢¥¡° ¬ò ¡ §•£±£·²£´ í ®§ ° 

³©­©§ €§®£¡¥¬¦¡ §©ª¦, ¥¢• £§®¥¡¥¡¥ µ ï¤©ª¦ò ¦¥¬£¡±©ª°¥ Š ¡§£

£§¯£¬£¯©ª¦ò €§®£¡¥¬¦¥· ©§î ¢ £¬©¯£±¥¡ û©¸£¡£•©ª°±£¡ ² §ô¡£•£¡

£§®£¢¥¤ ¯ ï¥ í ©ª¡ ¡©ª¦ ©ª§ ©° ­¥• €§®£¡¥¬¦¡ §©ª¦: …ª¢¯¥ £§®¥¡£¬¥

£ó•£±©ª°±©ª¡ò ­±£§¨©ª¦ ¨¥¯£§•²©ª¦ í§ ©§î ¢ ©ª§ ©° ­¥¬¦¥ ²•£±©ª°±©ª¡:

•£•£±¡ ¶ ¯£®£±©ª¦ £§®¥¡£¬ò ¶£±¯¡£³ §² ­ í ®§ °  ³©­©§€§®£¡¥¬¦¡ §©ª¦

Š ¶±©ª¢²£´¤¡ §©ª¦, £±¨ °²©ª¦ý ©ª§¥•©° ­¥• Š £¦©¡¥©° ­¥• [ÂÞÜèÙèÜ,ËÚÓÙèÜ,
1965;1967;Buniatian,Davtian, 1965;1966;ËÚÓÙèÜ,1967;Mora et al., 1965Š

£±­¡]:

ˆ•£¨ ¦¥•©¢ •£²°±£¡ò ¥§ ¶ ¯£¬©¯©ª°±©ª¡¡ §¥ Š ®§£•£¡©ª°±£¡

¯²±£­¡ §¥ ² §­©ª´©ª°±£¡ ¶¥¦£¡ ²§£ ¶¥¦¡£²©§ · ³¡©ª°±£¡ ¦ ô ¢•¬³©ª¡¤£±¥¡

 §•©ª ¯£§³ § £§®¥¡£¬¡ §¥ ®©±©ª°±©ª¡ò.¦ •ò ©ª§ ©° ­¥• £§®¥¡£¬¡ í, ©§ò

¡ §•£±£·²£´ í ¦¥£±¡ ©ª§ ©° ­¥• €§®£¡¥¬¦¡ §¥ ­±£§¨©ª¦ Š ¶£¡¨¥¢£¡©ª¦ í

¦¥¬£¡±©ª°£±¥¡ (€§¡¥¯¥¡£±¥¡) ·¥•­¥ ² §ô¥¡ « §¦ ¡¯ò,  §•§©§¨òý ©ü

©ª§ ©° ­¥• £§®¥¡£¬ò, ©§ò©ª¡¥ ñ£¯ ­£±¡ ¯£§£´²£´©ª°±©ª¡, ¡ §•£±£·²£´ í

³©­©§ €§®£¡¥¬¦¡ §©ª¦ (£±¨ °²©ª¦ ¡£Š £¦©¡¥©° ­¥• Š ©ª§¥•©° ­¥•) Š
¶±©ª¢²£´¤¡ §©ª¦, ü¥¦£¢¡£•·©ª¦ £¦©¡¥£•¥ ü ¬©¤£·¦£¡ ¦ ¸£¡¥¬¦¡ §©ª¦, £±­

©ª¡¥ ¦ ¯£³©­¥• ¶£¯©ª• «©ª¡•·¥£¡ § (¦£¯£•£§£§©ª¦ í €§¡¥¯¥¡©²

î§©­¥¡¥, î©­¥£¦¥¡¡ §¥, ®­©ª¯£¦£¯¥ • ¡¢£¢¥¡° ¬ò, ¢£¶¦£¡£û£•©ª¦ í

£§®¥¡¥¡¥, ®©ª£¡¥¨¥¡£±¥¡ ¦¥£·©ª°±©ª¡¡ §¥, £±¨ °²©ª¦ý •§ £¯¥¡¥,
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¶¥¢¯©¡¡ §¥ Š £¬©¯¥ ¦©¡©€¤¢¥¨¥ ¢¥¡° ¬ò) [ËÚÓÙèÜ,1968;ËÚÓÙèÜ,1968a;

ËÚÓÙèÜ,19686;ËÚÓÙèÜ,ÂÞÜèÙèÜ,1970;Buniatian,Davtian,1965;Davtian,1979

Š £±­¡]: ’ ¯£®£±©ª¦ ·©ª±· ¯§² · £§®¥¡£¬¥ £±¢  §•©ª þŠ §¥ ©§©ñ

«¥¬¥•£¤¥¦¥£•£¡ ¶£¯•©ª°±©ª¡¡ §¥ ¯£§³ §©ª°±©ª¡¡ §ò ¦©­ •©ª­£±¥¡

¬£¡®²£´, ¡ §³ôô£±¥¡ ¯ ï£•£±©ª¦):

‰ §•£±©ª¦¢ ² §ô¡£•£¡£î ¢ ¶£¢¯£¯² ­ í  §•©ª £§®¥¡£¬¡ §¥

®©±©ª°±©ª¡ò, §³ ¶£±¯¡£³ §² ­  ¡ ¦£§¨©ª ­±£§¨¥ •‰„-©ª¦ £±¨ £§®¥¡£¬¡ §¥

£ó£¡þ¥¡ ® ¡ ¯¥• ­©•©ª¢¡ §ò, ò¡¨ ©§©ª¦ý ¡§£¡· ¦¥ôŠ ³£·£•£±©ª¦  ¡

¶©¦©­©®¥£¡ §ò Š £¡¶¡£§  ¡ ¸£ü£þŠ ¶¥³§¥¨£·©ª¦¡ §ò Š ¡§£¡¤

¥¦©ª¡©­©®¥£î ¢ ñ£¯ ¶ ó©ª  ¡ (Dizikeset al., 1986;Spectoret al., 1985;1994;

Jencinson,Grigor,1994;Grody et al,1987;Grody et al., 1989]:‘£§¬²£´  ¡ ¡£Š

£±¨ ® ¡ §¥ ¤§©¦©¢©¦£±¥¡ ¯ ï£•£±©ª¦¡ §ò (ockleyet al.,1996]:ð£±· ¨ óŠ¢ ü¥

¥§£•£¡£·² ­ £§®¥¡£¬¥  §•©ª ¥¬©« §¦ ¡¯¡ §¥ ¸©§ò ³¡©ª°£®§©ª¦ ¡§£¡·

¢î¥¯£•©ª·£±¥¡ •£ó©ª·²£´¤¡ §¥, ¦£¢¡£²©§£î ¢  ¡°£¦¥£²©§¡ §¥

¦¥£²©§¦£¡ £ó£¡þ¡£¶£¯•©ª°±©ª¡¡ §¥ ¯ ¢£• ¯¥·: “ § £ó£ô ¸¡¨¥§ ¨§² ·ý

î£§¬ ­ Ranaridibunda ®©§¯¥ ­±£§¨¥ £§®¥¡£¬¥ ¯£§³ § ¥¬©« §¦ ¡¯¡ §¥

 ¡°£¦¥£²©§£±¥¡ •£¬¦ò €®¯£®©§´ ­©² °°²£±¥¡ ¦¥ô£²£±§©ª¦ €­¥®©¦ §£±¥¡

¢î¥¯£•©ª·¡ §¥  ¡°£¦¥£²©§¡ §¥ ¨¥¢©·² ­©ª û£¢¯ò (ÂÚØÖ×åèÜÆ ÕØ.,1996]:

…§î ¢ ¶ ¯£¬©¯©ª°±£¡ €³± •¯ ò¡¯§² ­ í ®©§¯ò, ¤£¡¥ ©§  §•• ¡·£ï¡ §ò

€¡¯©® ¡ ¯¥• ¬£§®£·¦£¡ ò¡°£·¤©ª¦  ¡°£§•²©ª¦  ¡

• §î£§£¡£û©¸©ª°±£¡ (¦ ¯£¦©§«©¬¥), Š ³£¬¦£°¥² ¦©§«©­©®¥£•£¡

û©û©¸©ª°±©ª¡¡ §¥¡ ¶£¦£î£¯£¢¸£¡ ñ£¯ «¥¬¥©­©®¥£•£¡ «©ª¡•·¥£¡ § Š

¡§£¡· ¶¥¦¤©ª¦ ò¡•£´ ¦©­ •©ª­£±¥¡ ¦ ¸£¡¥¬¦¡ § ¡©ª±¡î ¢  ¡°£§•²©ª¦  ¡

¸©§ò ¯ ï£ñ£§õ §¥: ÿ § û©ª•¡ §ò £¦©¡¥©° ­¥• €§®£¡¥¬¦¡ §  ¡, ¥¢•

¦ ¯£¦©§«©¬¥· ¶ ¯© ô§£±¥¡ • ¡¢£• §î¥· ·£¦£¤£±¥¡ î£±¦£¡¡ §¥

£¡·¡ ­©ª¡ ¶£¦£î£¯£¢¸£¡ £¦©¡©° ­¥¬¦ò û©¸£§¥¡²©ª¦ í ©ª§ ©° ­¥¬¦¥:

ð£±· ©ªñ£®§£²ò £±¡ í, ©§ ¦¥¡üŠ ¦ ¯£¦©§«©¬ò ñ § û©ª•¡ §¥ ­±£§¨©ª¦

¶£±¯¡£³ §²©ª¦  ¡ €§¡¥¯¥¡£±¥¡ ·¥•­¥ ³©­©§ ¶¥¡® « §¦ ¡¯¡ §¥

£•¯¥²©ª°±©ª¡¡ §ò: •î£²©§©ª°±©ª¡¡ £±¡ í, ©§ £ó£ô¥¡ ü©§¢« §¦ ¡¯¡ §ò

•£¯£­¥¬©ª¦  ¡ £§®¥¡¥¡¥ • ¡¢£¢¥¡° ¬ò, ³£±· £±¡ ü¥¶¥¨§©­¥¬²©ª¦ ®©±©ª°±©ª¡

©ª¡ ·©ï £§®¥¡£¬©²: Œ¢• ¦ ¯£¦©§«©¬¥· ¶ ¯© £±¨ £§®¥¡¥¡ò (í¡¨©® ¡)

®§©¶²©ª¦ í £§®¥¡£¬¥ •©ï¦¥·, £±­ • §î £¢£´ý £§®¥¡¥¡ò ¦£¯ü ­¥ í ¨£ó¡©ª¦

« §¦ ¡¯¥ ¶£¦£§: ‚£§ ­¥ £¢ ­, ©§ ¦ ¯£¦©§«©¬¥ ¶ ¯Š£¡¤©² £§®¥¡¥¡¥

• ¡¢£¢¥¡° ¬¥ ü©§¢« §¦ ¡¯¡ §ò ¥¡¯ ®§²©ª¦  ¡ £§®¥¡£¬¥ ¶ ¯, ©§ò ³ §©ª¦ í

«¥¬¥©­©®¥£•£¡ ¡©§ «©ª¡•·¥£±¥ý £¦©¡¥£•¥ ü ¬©¤£·¦£¡ £¦©¡¥©° ­¥•

¦ ¸£¡¥¬¦¥¡ û©¸£§¥¡©ï ©ª§ ©° ­¥• ¦ ¸£¡¥¬¦¥ þŠ£²©§¦£¡: ˆ¬©¯£±¥¡

û©¸£¡£•©ª°±£¡ £±¢ ² §ô¡£•£¡ £§®£¢¥¤¥ £ó£ô£·¦£¡ Š ¡§£

£§¯£¬£¯¦£¡ ¯¥î¥ û©û©¸©ª°±£¡ ¦ ¸£¡¥¬¦¥ ² §£³ §±£­ ³£¬¦£°¥²

¯ ¢©ª°±©ª¡¡ §  ¡ £ó£ô£¨§²£´ (Brown, Cohen,1959;Mora et al.,1965;Palacios

et al.,1969;ºÖÚß×ÜÝàÓ,»×ÖÙÚáÝà,1971Š £±­¡]: ð©­©§¶ ï¥¡£•¡ §ò ®¯¡©ª¦  ¡,

©§ ñ § û©ª•£±¥¡ ñ§ô£¡©ª¦ ®©±©ª°±©ª¡©ª¡ ·©ï £§®¥¡£¬ò ¦ ¯£¦©§«©¬¥

ò¡°£·¤©ª¦  ¡°£§•²©ª¦ í ¶ ¯¯§£¡¢­±£·¥©¡ ¦©¨¥«¥•£·¦£¡, ©§¥£§¨±©ª¡¤©ª¦

¶¡£§£²©§©ª°±©ª¡ í ©ª¡ ¡©ª¦ ¥¡¯ ®§² ­ £§®¥¡¥¡¥ • ¡¢£¢¥¡° ¬¥

« §¦ ¡¯¡ §¥ ¶ ¯ý ®©±£·¡ ­©² £¦©¡¥£•¥ ü ¬©¤£·¦£¡ €§¡¥¯¥¡£±¥¡

(¦¥¬£¡±©ª°£±¥¡) ·¥•­ò: •£•£±¡ ¯ ¢©ª°±©ª¡¡ §¥· Š ©ü¦ •ò û©§þ¡£•£¡©§ ¡

î£¯ñ£µ û£¢¯£§•²£´ üí:

“.ˆ. •£²°±£¡ò £ó£ô ¤£ñ · ¡©§ ¯ ¢£• ¯, ©§¥¶£¦£þ£±¡ ©ª§ ©° ­¥¬¦¥

þŠ£²©§©ª¦ò ¯ ï¥ í ©ª¡ ¡©ª¦ ©ü°  ®©±©ª°±©ª¡©ª¡ ·©ï £§®¥¡£¬¥ ¶ ¯

£§®¥¡¥¡¥ • ¡¢£¢¥¡° ¬¥ « §¦ ¡¯¡ §¥ ¥¡¯ ®§©ª¦©², £±­ ¥¡¨©ª•·¦£¡

 ¡°£§•²£´ ©ª§ ©° ­¥• £§®¥¡£¬©²: ˜©ª±· ¯§² ·, ©§®©§¯ §¥ ñ § û©ª•£±¥¡

ñ§ô£¡©ª¦ ¶ ­-«¥­¯§£·¦£¡  ï£¡£•©² «§£•·¥ó¡£·©ª¦ ¥§£•£¡£·¡ ­¥¢

¶£±¯¡£³ §²©ª¦  ¡ ¦©­ •©ª­£±¥¡ ¬£¡®²£´©² ¥§£§¥· ¯£§³ §²©ï £§®¥¡£¬¥

 § ¤ ¥¬©« §¦ ¡¯¡ §, ©§©¡·¥· ¦ •ò í­¥¦¥¡£·²©ª¦ í ñ § û©ª•£±¥¡ ²£ï

ñ§ô£¡©ª¦,  §•§©§¨òý ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦, ¥¢•  §§©§¨ò ¸¥¢¯

¥¡¨©ª•·²©ª¦ í ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦ Š ¦¥ ñ£§¤ ¶£¯•©ª°±©ª¡¡ §©² (ñ©ª§ô

120000¦©­ •©ª­£±¥¡ ¬£¡®²£´, ·¥¯©î­£¬¦£¯¥• ¯ ï£•£±©ª¦, Km-Œ ·£´§

£§õ ¤¡ §, ©ü°¥©­£±¥¡ ³¡©ª±°) ¡¦£¡ í ©ª§ ©° ­¥• €§®£¡¥¬¦¡ §¥ ­±£§¨¥

©ª§ ©° ­¥• £§®¥¡£¬¥¡: “¥¡ü¨ ó ñ § û©ª•£±¥¡ ñ§ô£¡©ª¦ ®©§´©ï, ³£±·

¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦ í­¥¦¥¡£·²©ï ¥¬©« §¦ ¡¯ò °¥©­£±¥¡ í, ©ª¡¥

³£§þ§ £§õ ¤¡ §, •£î²£´ í  ¡°£³ôô£±¥¡ •£ó©ª·²£´¤¡ §¥ ¶ ¯, ©ª¡¥ ·£´§
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¦©­ •©ª­£±¥¡ ¬£¡®²£´ (45000) (ÂÚØÖ×åèÜÆ ÕØ.,1975;1977; 1977a;1978;

ÂÚØÖ×åèÜ,1976;1997;ÃØÛØÞÜÆÆ ÕØ.,1996;2002]:ˆ±¢ ¯²±£­¡ §ò ¸©¢©ª¦  ¡

¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦ ©ª§ ©° ­¥¬¦¥ þŠ£²©§¦£¡ ¦ ¸£¡¥¬¦©ª¦ ©ª§ ©° ­¥•

¥¬©« §¦ ¡¯¥ ¥¡¨©ª•·¥£±¥ •£§Š©§©ª°±£¡ €®¯¥¡: ˆ¡•£¢•£´, û£¢¯ §ò

•­¥¡ ¥¡ £² ­¥ £§õ ¤£²©§,  °  ¨§£¡¤ £§¯£¶£±¯ ¥¡ ¥¬©í¡¬¥¦¡ §¥

•£ó©ª·²£´¤£±¥¡ û©û©¸©ª°±©ª¡¡ §ò:

ˆñ¸£¯£¡¤¥ ¡î£¯£•ò Š ¸¡¨¥§¡ §ò: “ § £ó£ô ¸¡¨¥§ ¨§² ·

©ª¢©ª¦¡£¢¥§ ­ ®©§¯¥ €¡¯©® ¡ ¬¥ ò¡°£·¤©ª¦ ­±£§¨¥ £§®¥¡£¬¥

¥¬©« §¦ ¡¯¡ §¥  ¡°£¦¥£²©§£±¥¡ •£ó©ª·²£´¤¥ û©û©¸©ª°±©ª¡¡ §òý

€®¯£®©§´ ­©² « §¦ ¡¯¡ §¥ °°²£±¥¡ ¯§©¶©ª¦ò  ¡°£¦¥£²©§¡ §¥,

£±¡©ª¶ ¯Šý ¶¥¦¡£±¥¡ ¦¥ô£²£±§©ª¦ ¡§£¡· ² §£¦¥£²©§©ª¦ò €­¥®©¦ §¥: ˆ±¨

¨ î¤©ª¦ ¶¡£§£²©§ •­¥¡¥ î£§¬ ­, ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦ ¦©¨¥«¥•£·²©ª¦ í

®©±©ª°±©ª¡©ª¡ ·©ï £§®¥¡£¬ò, °  � ¥¡¨©ª•·²©ª¦ í ¡©§ (©ª§ ©° ­¥•) « §¦ ¡¯:

•§²£´ ¸¡¨¥§¡ §¥ ­©ª´¦£¡ ¡î£¯£•©² ¶ ¯£¬©¯©ª°±©ª¡¡ §ò ¥§£•£¡£·² ­

 ¡ ¶ ¯Š±£­ ©ªïï©ª°±©ª¡¡ §©²:

1: ’ ¯£¬©¯² ­  ¡ Ranarudibunda ®©§¯¥ ­±£§¨¥ £§®¥¡£¬¥ °°²£±¥¡

¥¡£•¯¥²£·¦£¡ €î¯¥¦£­ î£±¦£¡¡ §ò (Ø»-¥, Mn ¥©¡¡ §¥, ¯Š©ï©ª°±£¡,

³©ª« §¡ §¥ ¦©­±£§©ª°±£¡ £¬¨ ·©ª°±©ª¡):

2. ’ ¯£¬©¯² ­  ¡ ¡£¸£î ¢ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´

£§®¥¡£¬¥ ó £•¯¥²£·¦£¡ €î¯¥¦£­ î£±¦£¡¡ §ò

3. ’ ¯£¬©¯² ­  ¡ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ €®¡©ª°±£¦³ £§®¥¡£¬¥

¥¬©« §¦ ¡¯¡ §¥  ¡°£¦¥£²©§£±¥¡ •£ó©ª·²£´¤ò Š ² §ô¥¡¥¢ •§£´

û©û©¸©ª°±©ª¡¡ §ò ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦

4. ‰©ª±¡¶£§· §ò ¶ ¯£¬©¯² ­  ¡ ¡£Š ¥¬©« §¦ ¡¯¡ §¥ ó £•¯¥²£·¦£¡

î§©· ¢¥ ¶£¦£§

ˆñ¸£¯£¡¤¥ ®¥¯£•£¡ ¡©§©ª±°ò Š ®©§´¡£•£¡ £§õ ¤ò:

‚£¯£§ ­£®©§´² ­ í °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ Š £±¡©ª¶ ¯Š ó £•¯¥²£·¦£¡

¦ °©¨©² €­¥®©¦ §£±¥¡ ¢î¥¯£•©ª·¡ §¥, £±¨ °²©ª¦ý ¡£Š « §¦ ¡¯¡ §¥ Š

¥¬©« §¦ ¡¯¡ §¥  ¡°£¦¥£²©§£±¥¡ •£ó©ª·²£´¤¥ ©ª¢©ª¦£¢¥§©ª°±©ª¡ò: …§©ñ² ­

 ¡ ®©§¯ §¥ ­±£§¨¥ ¥¬©« §¦ ¡¯¡ §¥  ¡°£¦¥£²©§£±¥¡ •£ó©ª·²£´¤¡ §¥
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£ó£¡þ¡£¶£¯•©ª°±©ª¡¡ §ò Š ¡§£¡· •§£´ û©û©¸©ª°±©ª¡¡ §ò €§®£¡¥¬¦¡ §¥

€¡¯©® ¡ ¬¥, ¶£¯•£î ¢ý ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦: •¡°£¦¥£²©§£±¥¡ •£¬¦¥

î£§¬©ª¦ò Š ò¡¨¶£¡§£î ¢ ¨£§þ ­¥ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡

£ó£¡þ¡£¶£¯•©ª°±©ª¡¡ §¥ ³£·£¶£±¯©ª¦ò ¶¡£§£²©§©ª°±©ª¡ ¯² · £² ­¥

¶¢¯£• ¢£¶¦£¡£¬£¯ ­ ©ª§ ©° ­¥• £§®¥¡£¬¥¡ ©ü©ª§ ©° ­¥• £§®¥¡£¬¡ §¥·:

‚¥§£ó²£´  ï£¡£•ò, £¡•£¢•£´, ¯ ï •®¯¡¥ í¡¬¥¦©­©®¥£±©ª¦ý

€­¥®©¦ §£±¥¡ « §¦ ¡¯¡ §¥ •£ó©ª·²£´¤£±¥¡ ³¡©ª°£®§¦£¡ ¡î£¯£•©²:

ˆñ¸£¯£¡¤¥ û©§þ£¤¡¡©ª°±©ª¡ò Š ¶§£î£§£•©ª¦¡ §ò: ˆ¯ ¡£¸©¢©ª°±©ª¡ò

û©§þ£¤¡¡©ª°±£¡ í  ¡°£§•² ­ •‘< • ¡¢£³£¡©ª°±£¡ «£•©ª­¯ ¯¥

• ¡¢£¤¥¦¥£±¥ £¦³¥©¡¥ Š ®¥¯£¶ ¯£¬©¯£•£¡ ­£³©§£¯©§¥£±¥ ò¡¨­£±¡²£´

¡¥¢¯©ª¦:

ˆ¯ ¡£¸©¢©ª°±£¡ ° ¦£±©² ¶§£¯£§£•²£´  ¡ 5 ¶©¨²£´¡ §:

ˆ¯ ¡£¸©¢©ª°±£¡ •£ó©ª·²£´¤ò Š ´£²£­ò: ˆ¯ ¡£¸©¢©ª°±©ª¡ò •£¬¦²£´ í

¡ §£´©ª°±©ª¡¥·, ®§£•£¡ £•¡£§•¥·, ¶ ¯£¬©¯¦£¡ €³± •¯¥ Š ¦ °©¨¡ §¥

¡•£§£®§©ª°±©ª¡¥·, ¶ ¯£¬©¯©ª°±©ª¡¡ §¥ £§¨±©ª¡¤¡ §¥·, ² §ô£³£¡¥·,

ò¡¨¶£¡©ª§  ¬§£•£·©ª°±©ª¡¡ §¥·, €®¯£®©§´²£´ ®§£•£¡©ª°±£¡ ·©ª·£•¥·:

ˆñ¸£¯£¡¤ò ñ£§£¨§²£´ í ¶£¦£•£§®ü£±¥¡ ¯ ¤¢¯¥ 143 íô §©ª¦ Š
î£§©ª¡£•©ª¦ í 20 £ï±©ª¢£•:

’••ˆ—…•“ˆ‰ šð‡•‚•› •• “•„…•‰•ƒ›

’ ¯£¬©¯¦£¡ €³­ •¯ í ¶£¡¨¥¢£· ­ ’£±£¢¯£¡©ª¦ ¯£§£´²£´ Rana
ridibunda (­µ£±¥¡) ®©§¯ò: ‚ ¡¨£¡©ª· £¡ô£¯²£´ °£§¦ ­±£§¨ò ¬®©ªñ©§ ¡

ü©§£·² ­ í «¥­¯§¥ °ï°©², •ñó² ­ Š  ¡°£§•² ­ í ¶©¦©® ¡£·¦£¡ ‘©¯¯ §-

í­² ¨õ ¦¥ ¯¥î¥ £î£•  ¶©¦©® ¡¥¬£¯©§©², +4�C-©ª¦: � ©§þ §¥ ò¡°£·¤©ª¦

€®¯£®©§´² ­  ¡ ­±£§¨¥ 2,5-10%-©g¶©¦©® ¡£¯¡ § î£¯§£¢¯²£´ °©§£´

ô§©²:

ÿ § û©ª•¡ §¥ _¬£§®£·¦£¡ ¨£¢£•£§®©ª¦ò ¥§£•£¡£·² ­ í ò¢¯

• § ¡¯Š¥ [½×Ø×ÜÙç×Ó,1950]: •£¢£•£§®©ª¦ò ¶¥¦¡²£´ í ñ § û©ª•¡ §¥

£§¯£¤¥¡ ¦©§«©­©®¥£•£¡ ³¡©ª°£®§ §¥ ²§£: —£§®£·¦£¡ £ó£ô¥¡ 19
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û©ª­ §ò ¢£ï¦¡£±¥¡  ¡: 30-§¨ û©ª­¥ ¶£¦£§ò ¶£¦£î£¯£¢¸£¡©ª¦ í ¥§£•£¡

¦ ¯£¦©§«©¬¥ ¢•¬³¥¡:

ˆ§®¥¡£¬£±¥¡ £•¯¥²©ª°±©ª¡ ©§©ñ©ª¦ò: ˆ§®¥¡£¬£±¥¡ £•¯¥²©ª°±©ª¡ò

©§©ñ² ­ í –£¯¡ §¥ ¦ °©¨©² (Ratner, Pappas, 1960] ©§©ñ£•¥

û©û©¸©ª°±©ª¡¡ §©²: 1¦­ « §¦ ¡¯£±¥¡ î§ î£§£¯ò ¥¡•©ª³£·² ­ í 370C-©ª¦,

60 §©î ¡ §¥ ò¡°£·¤©ª¦, 0,05M®­¥-NaOH³©ª« §©ª¦ (pH=9,5),”-£§®¥¡¥¡¥ (50

¦•¦©­) Š MnCl (5¦•¦©­) £ó•£±©ª°±£¦³: ’ ¯£®£±©ª¦ ©§©ñ² ­ í ¢©ª³¢¯§£¯¥

µ ï¤¦£¡ ò¡°£·¤©ª¦ £ó£ô£·£´ ¦¥¬£¡±©ª°¥ ¤£¡£•ò ˆ§ü¥³£­¨¥ ¦ °©¨©²

(Archibald, 1956],©§ò ¦©¨¥«¥•£·² ­ í “©ªó¥ Š ‚£©ª«¦£¡¥ •©ï¦¥· [Moore,

Kaufman, 1970]: ž §¦ ¡¯¥ £•¯¥²©ª°±©ª¡ò £§¯£¶£±¯² ­ í £ó£ô£·£´

¦¥¬£¡±©ª°¥ ¦•¦©­ §©² ¶£ñ²£´ 1®°£§¦ ¶±©ª¢²£´¤©ª¦ •£¦ 1¦­ « §¦ ¡¯¥

í¤¢¯§£•¯©ª¦:

ˆî£•  ¸·£¡©² û©§þ£¡©°¥ ¦ ô ­·² ­ í 1¦­ « §¦ ¡¯£±¥¡ î§ î£§£¯,

2,5¦­ °°²£±¥¡ ¸£ó¡©ª§¨ (1¦£¢ ¸¥¯ HêPO4Š3 ¦£¢ ¸¥¯ H2SO4,FeCl3 ŠMnso

£ï §¥ £ó•£±©ª°±£¦³) Š 0,25¦­ 1,5-3%-ng ¨¥£· ¯¥­¦©¡©€¤¢¥¦¥ ­©ª´©ª±°

(•ˆ“š): � ©§þ£¡©°¡ §ò °£û£¶£§² ­  ¡, ©§¥· ¶ ¯© ¡§£¡·

î£§©ª¡£•©ª°±©ª¡ò  ó£·² ­ í 45 §©î : •£ó ·²£´ ¡¦©ªñ¡ §ò ®©ª¡£ü£û² ­  ¡

¼ö-26Ã-©², 478¡¦ £­¥¤¥  §•£§©ª°±£¡ î£±¦£¡¡ §©ª¦:

•¯£·²£´ £§¨±©ª¡¤¡ §¥ ²¥µ£•£®§£•£¡ ¦ñ£•©ª¦ò ¥§£•£¡£·² ­ í

•¯±©ª¨ ¡¯-ž¥ñ §¥ ¯£§³ §©ª°±©ª¡¡ §¥ Š ¶£²£¢¯¥©ª°±£¡ ¦ °©¨¥ •¥§£ó¦£¦³:

í¤¢¯§£•¯¥ ¦£¢¡£•¥ ¦£¤§©ª¦ò ¶ ­-«¥­¯§£·¥£±¥  ï£¡£•©²: ”±£§¨¥

í¤¢¯§£•¯¡ §ò, ¢¯£·²£´ 25000g30 §©î  · ¡¯§¥«©ª®¦£¦³, £¡·•£·² ­  ¡

G-75,G-100,G-150,G-200¢ «£¨ ¤¢¡ §©² ­·²£´ £ñ¯£§£•¡ §©² (Sephadex

G-75,G-100,G-150,G-200,"Pharmacia",Sweden):̂ ñ¯£§£•¥ ¦ ô (1,5x100u¦)

­·² ­ í 2.5-4¦­ ­±£§¨¥ ¶©¦©® ¡£¯¥ í ¤¢¯§£•¯: ’£²£¢£§£•ñó©ª¦ò Š í­±©ª·¥£¡

•£¯£§² ­ í °©§£´ ô§©² •£¦ 0.005M¯§¥¢-HCI ³©ª« §©², 7.4:í­±©ª·¥£±¥

£§£®©ª°±©ª¡ò •£¬¦ ­ í 24 ¦­/õ:

ˆ§®¥¡£¬¥ Š _¥¬©í¡¬¥¦¡ §¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´¡ §¥ ©§©ñ©ª¦ò:

“©­ •©ª­£±¥¡ ¬£¡®²£´ò ©§©ñ² ­ í ¶ ­-«¥­¯§£·¥£±¥ ¦ °©¨©² (SephadexG-200,

"Pharmacia Sweden):̂ñ¯£§£•¥ ü£û¢ §òý 1,5x100u¦, í­±©ª·¥£±¥´£²£­ò 4¦­:

Vo-¥ (£ñ¯£§£•¥ £¬£¯ ´£²£­ò) £§õ ¤¥ ©§©ñ¦£¡ ¶£¦£§ €®¯£®©§´² ­ í

0,02M  §•¡£®©ª±¡ ¨ ¤¢¯§£¡¥ ­©ª´©ª±° (Blue dextran 2000, "Pharmacia",

¦©­ •©ª­£±¥¡ ¬£¡®²£´ò 2x10*•): …§î ¢ ¦£§• §£±¥¡ ¢î¥¯£•©ª·¡ §

€®¯£®©§´² ­  ¡ ¢©±£±¥ ©ª¡¨ §¥ ©ª§ £¬ò (4800007), ¸¦©§£¢¡•£±¥¡

£­•©¶©­¨ ¶¥¨§©® ¡£¬ò (1500007), þ¥©ª £§±£¡ ¶ ¦©®­©³¥¡ò (67000•) Š
î î¢¥¡ò (35000•):

ˆ§®¥¡£¬¥ ¥¡£•¯¥²£·©ª¦ò Š ó £•¯¥²£·©ª¦ò: ˆ§®¥¡£¬¥

¥¡£•¯¥²£·©ª¦ò ¥§£•£¡£·² ­ í 0.05M, 0,1M, 0,3M ®­¥·¥¡-HCI

³©ª« §©ª¦ (Ø» 2 Š Ø» 3.6): ‰£¸£î ¢ ¥¡£•¯¥²£·²£´ £§®¥¡£¬¥

ó £•¯¥²£·©ª¦ò •£¯£§² ­ í 0,05M, 0.2M, 0.5M-ng ®­¥·¥¡-NÚÁÜ ³©ª« §©ª¦

(pH 9,5),379Cî£±¦£¡¡ §©ª¦, Mn ¶©¡¡ §¥ (Mn?+)£ó•£±©ª°±£¦³ (25 ¦•¦©­ 1¦­

¡¦©ªñ©ª¦):

� …ƒŸ‰ˆ‚ˆ‰ ˆƒ•‡…†‰œ‰•ƒ› •• •ƒˆ‰˜ œ‰‰ˆƒ‚…†“›

‰£¸ Š £ó£ô, ¦ § •©ï¦¥· ¶ ¯£¬©¯² ­  ¡ ®©§¯¥ ­±£§¨¥ £§®¥¡£¬¥

°°²£±¥¡ ¥¡£•¯¥²£·¦£¡ €î¯¥¦£­ î£±¦£¡¡ §ò: “£¢¡£²©§£î ¢, ·©ª±· í

¯§² ­, ©§ ØÜ3.6 î£±¦£¡¡ §©ª¦ « §¦ ¡¯¥ ¥¡£•¯¥²£·©ª¦ò 1d Š 2õ
õ£¦£¡£•£±¥¡ ¦¥ô£•£±¤ §©ª¦ •£¬¦©ª¦ í 40% Š 60%¶£¦£î£¯£¢¸£¡£³£§:

„ Š ØÜ 2î£±¦£¡¡ §©ª¦ õ£¦£¡£•£±¥¡ ¡©ª±¡ ¦¥ô£•£±¤ §©ª¦ ¥¡£•¯¥²£·©ª¦ò

£² ­¥ £§¨±©ª¡£² ¯ í (84% Š 89% ¶£¦£î£¯£¢¸£¡£³£§), ³£±· £±¨

î£±¦£¡¡ §©ª¦  §§©§¨£±¥¡ •£ó©ª·²£´¤¡ §¥ ¸£¸¯¦£¡ ¶¡£§£²©§©ª°±©ª¡ò

¡©ª±¡î ¢ ¦ ´ í, ©ª¢¯¥ ¶ ¯£®£ û©§þ §©ª¦ ¥¡£•¯¥²£·©ª¦ò ¥§£•£¡£·² ­ í

ØÜ3.6 î£±¦£¡¡ §©ª¦: ‹§£•£¡©ª°±£¡ ¯²±£­¡ §¥ ¶ ¯ ¶£¦ ¦£¯ ­¥¢ £±¢

·©ª·£¡¥ñ©² ¯£§³ § €³± •¯¡ §¥ £§®¥¡£¬¡ §ò ¬®£­¥ ¯£§³ §²©ª¦  ¡: “ §

û©§þ §¥ ¶¥¦£¡ ²§£  ¬§£•£·² ­ í, ©§ €î¯¥¦£­ í ¥¡£•¯¥²£·©ª¦ò

¥§£•£¡£·¡ ­ ­±£§¨¥ 5%-ng ¶©¦©® ¡£¯©ª¦ 0.05M®­¥-HCI 3.6)³©ª« §©ª¦,

6 õ£¦²£ ò¡°£·¤©ª¦:

’ ¯£¬©¯©ª°±©ª¡¡ §ò ·©ª±· ¯² ·¥¡, ©§ ¡£¸£î ¢ ¥¡£•¯¥²£·²£´ ­±£§¨¥

£§®¥¡£¬¥ ó £•¯¥²£·¦£¡ €î¯¥¦£­ î£±¦£¡¡ §¡  ¡ý ¥¡•©ª³£·¥£¡ 0.05M

®­¥-NÚÁÜ(Ø» 9.5) î£±¦£¡¡ §©ª¦, ¹n-¥ ¶©¡¡ §¥ £ó•£±©ª°±£¦³ (25 ¦•¦©­ 1¦­
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¥¡•©ª³£·¦£¡ ¡¦©ªñ©ª¦), 22 õ£¦²£ ò¡°£·¤©ª¦: 6 Š 22 õ£¦²£ ò¡°£·¤©ª¦

« §¦ ¡¯ò ó £•¯¥²£·²©ª¦ í 33%Š 48% ¶£¦£î£¯£¢¸£¡£³£§: ˆ±¢¯ ï í­

¡ñ ¡¤, ©§ ¦ § •©ï¦¥· ó £•¯¥²£·¦£¡ £§¨±©ª¡£² ¯©ª°±£¡ £¢¯¥µ£¡¥

² §£³ §±£­ ¢¯£·²£´ ¯²±£­¡ §ò, ¶£¯•£î ¢ý ó £•¯¥²£·¦£¡ ¯Š©ï©ª°±£¡

¯ ¢£• ¯¥·, ¬®£­¥ ¯£§³ §²©ª¦  ¡ £±­ €§®£¡¥¬¦¡ §¥ £§®¥¡£¬¡ §¥ ¶£¦£§

¢¯£·²£´ ¯²±£­¡ §¥· (Hosoyama,1972;Bascur,Cabello,1966],©§ò ¸©¢©ª¦ í

£§®¥¡£¬¡ §¥ ¦¥ô¯ ¢£•£±¥¡ ¬®£­¥ ¯£§³ §©ª°±©ª¡¡ §¥ ¦£¢¥¡:

’£±¯¡¥ í, ©§ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ î£¯µ£óò « §¦ ¡¯¥ ¯§©¶©ª¦¡ í

 ¡°£¦¥£²©§¡ §¥ (Hosoyama, 1972, ºÖÚß×ÜÝàÓ,»×ÖÙÚáÝà,1975), ¥¢•

ó £•¯¥²£·¦£¡ î£¯µ£óò  ¡°£¦¥£²©§¡ §¥ £¢©·¥£·©ª¦¡ íý €­¥®©¦ §£±¥¡

•£ó©ª·²£´¤¥ ² §£•£¡®¡¦£¦³: ˜©ª±· í ¯§²£´ Ranaterrestris®©§¯¥ ­±£§¨¥

£§®¥¡£¬¥ ¯§©¶©ª¦ò  ¡°£¦¥£²©§¡ §¥ ØÜ4.0 Š ó £•¯¥²£·©ª¦ò Ø» 9,5
î£±¦£¡¡ §©ª¦ [ºÖÚß×ÜÝàÓ,»×ÖÙÚáÝà,1971]:‰¦£¡ £§¨±©ª¡¤¡ §  ¡ ¢¯£·² ­

¡£Š Rana terrestris ®©§¯¥ ²§£ £§²£´ í¤¢î §¥¦ ¡¯¡ §©ª¦: Ø» 2
î£±¦£¡¡ §©ª¦ ¥¡£•¯¥²£·²£´ £ó¡ ¯¥ ­±£§¨¥ £§®¥¡£¬ò Ø» 7
î£±¦£¡¡ §©ª¦ Mn*+ ¶©¡¡ §¥ £² ­£·©ª¦¥· ¶ ¯© ² §£•£¡®¡©ª¦ í

£•¯¥²©ª°±©ª¡ò (Hosoyama, 1972]: � £®£§¥ ­±£§¨¥ £§®¥¡£¬¥ °°²£±¥¡

¥¡£•¯¥²£·©ª¦¥· ¶ ¯© ØÜ7-8 î£±¦£¡ §©ª¦ Mn ¶©¡¡ §¥ £ó•£±©ª°±£¦³

² §£•£¡®¡²©ª¦ í « §¦ ¡¯¥ £•¯¥²©ª°±©ª¡ò (Vielle-Breitburd, Orth, 1972]:

Ž¥¢¯ ° §¦©«¥­ Bacillus caldovelox-¥ £§®¥¡£¬ò Ø» 2 î£±¦£¡¡ §©ª¦

 ¡°£¦¥£²©§¡ §¥ ¨¥¢©·©ª¦¥· ¶ ¯© ØÜ9 î£±¦£¡¡ §©ª¦ ó £¢©·£·²©ª¦ í, Š

¯£§€§¥¡£• í, ©§£±¨ ¨ î¤©ª¦ Mn ¶©¡¡ §¥ •£§¥¤ ü¥¬®£·²©ª¦ (Patchettet al.,

1991]:

“ § •©ï¦¥· ¦£¡§£¦£¢¡©ª°±£¦³ ©ª¢©ª¦¡£¢¥§² ­ í Ranaridibunda ®©§¯¥

­±£§¨¥ £§®¥¡£¬¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´¥ •§£´ û©û©¸©ª°±©ª¡¡ §ò °°²£±¥¡

¥¡£•¯¥²£·¦£¡ Š £î£ ó £•¯¥²£·¦£¡ ò¡°£·¤©ª¦ ¸¡¨¥§ ©ª¡ ¡£­©²

î£§¬ ­ « §¦ ¡¯¥ ¥¡£•¯¥²£·¦£¡ Š ó £•¯¥²£·¦£¡ î§©· ¢©ª¦

¶£¦£î£¯£¢¸£¡£³£§ ¡§£ ¶¡£§£²©§ ¯§©¶©ª¦ò  ¡°£¦¥£²©§¡ §¥ Š £î£

² §£¦¥£²©§©ª¦ò €­¥®©¦ §£±¥¡ « §¦ ¡¯¥ •£ó©ª·²£´¤¥ þŠ©²: ˆ±¨

¡î£¯£•©² ¶ ­-«¥­¯§£·¦£¡  ï£¡£•©² (G-200 ¢ «£¨ ¤¢©²)

«§£•·¥©¡£·² · ®©§¯¥ ­±£§¨¥ í¤¢¯§£•¯ò Š ©§©ñ² · ±©ª§£¤£¡ü±©ª§

«§£•·¥£±¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´ò Š £§®¥¡£¬£±¥¡ £•¯¥²©ª°±©ª¡ò:

ˆ§¨±©ª¡¤¡ §ò ·©ª±· ¯² ·¥¡, ©§ í¤¢¯§£•¯ò «§£•·¥©¡£·¦£¡  ¡°£§• ­¥¢

£§®¥¡£¬ò «¥­¯§²©ª¦ í 1 ®£®£°¥ þŠ©², ©§¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´ò 124000í:

6 °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§• ­©ª· ¶ ¯© « §¦ ¡¯ò ¶£¡¨ ¢ í ®£­¥¢

 § ¤ ®£®£°¡ §©². £ó£ô¥¡ò 124000, §•§©§¨ò 82230,¥¢• û©¤§ ®£®£°ò

40100¦©­ •©ª­£±¥¡ ¬£¡®²£´©²: ˆ¡•£¢•£´, £ó£ô¥¡ ®£®£°ò ¨ óŠ¢ ¨¥¢©·¦£¡

ü ¡°£§•²£´ ¡£¯¥² « §¦ ¡¯¡ í,  §•§©§¨ò ¨¥¦ §¡ í, ¥¢•  §§©§¨ò ¦©¡©¦ §¡ í:

ˆ±¢ ¯²±£­¡ §ò ¶¢¯£• ¸©¢©ª¦  ¡ ¶ ¯£¬©¯²©ï £§®¥¡£¬¥ ¯§¥¦ §£±¥¡

•£ó©ª·²£´¤¥ ¦£¢¥¡:

Œ¡£•¯¥²£·¦£¡ õ£¦• ¯ò ¦¥¡üŠ 22õ  §•£§£·¡ ­¥¢ « §¦ ¡¯£¯¥²

£•¯¥²©ª°±£¡ £¡•¦£¡ò ¬©ª®£¶ ó î£•£¢©ª¦ í 124000 ¦©­ •©ª­£±¥¡

¬£¡®²£´©² «§£•·¥£±¥ £•¯¥²©ª°±©ª¡ò, î£•£¢ ü£û©² ò¡•¡©ª¦ í 82230Š
¬®£­¥ 40100 ¦©­ •©ª­£±¥¡ ¬£¡®²£´©² «§£•·¥£¡ §¥ £•¯¥²©ª°±©ª¡ò: •£

¸©¢©ª¦ í £±¡ ¦£¢¥¡, ©§ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ ò¡°£·¤©ª¦ £¢¯¥µ£¡£³£§

« §¦ ¡¯ò ¯§©¶²©ª¦ í ¨¥¦ §¡ §¥, ¦©¡©¦ §¡ §¥, Š £¦ ¡£·£´§ £•¯¥²©ª°±©ª¡

©ª¡ ¡ ¦©¡©¦ §¡ §ò: ˆ¦ ¡£±¡ ¶£²£¡£•£¡©ª°±£¦³, ¯§¥¦ §¡ §ò ¡£¸ Š £ó£ô

¯§©¶²©ª¦  ¡ í•²¥¦©­±£§ ¤£¡£•©ª°±£¦³ ¨¥¦ §¡ §¥ Š ¦©¡©¦ §¡ §¥, ¥¢•

£±¡©ª¶ ¯Š ¨¥¦ §¡ §ò ¯§©¶²©ª¦  ¡ ¦©¡©¦ §¡ §¥:

Œ¡ü² §£³ §²©ª¦ í ¦ § û©§þ §¥ ¶¥¦£¡ ²§£ £§²£´  ¬§£•£·©ª°±£¡ò

Rana ridibunda ®©§¯¥ ­±£§¨¥ £§®¥¡£¬¥ ¯§¥¦ §£±¥¡ •£ó©ª·²£´¤¥

² §£³ §±£­, £¡¶§£õ ñ¯ í ¡ñ ­, ©§ ³¡©ª°±£¡ ¦ ô ¯£§£´²£´  ¡ £§®¥¡£¬¥

¯ ¯§£¦ §£±¥¡ (Larusatricilla ©§©§¥­±£§¨ (Reddy,Campbell,1970],£ó¡ ¯¥

 §¥•£¦ (Baranczuk-Kuzmaet al.,1976;Gasiorowskaet al.,1970;Reddyet al.,

1975])Š ¶£¯•£î ¢ ¯§¥¦ §£±¥¡ •£ó©ª·²£´¤¡ §ò (Saccaromycescerevisiae

(Chan,Cossins,1973;Davis,1986;Duonget al.,1986;Greenet al.,1990;
1991;Sumrada,Cooper,1984],¶©§°¥ ­±£§¨ (Brusdeilinse.a.,1985;Harell,

Sokolovsky,1972;Hirsh-Kolb et al.,1970;Muszunskaet al.,1970;Turkoglu,

Ozer,1991],¸©¬¥ ­±£§¨ (Brusdeilinset al., 1985;Hirsh-Kolb et al., 1970;
Porembska,1973],µ£®£§¥ ­±£§¨ (Hirsh-Kolb et al., 1970;Vielle-Breitburd,
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Orth, 1972],ñ£¡ ­±£§¨ (Brusdeilinset al.,1985;Hirsh-Kolb et al., 1970]),

¦£§¨©ª ­±£§¨ (Bascuret al.,1966;Borcic,Straus,1976;Cabelloet al., 1961;
Carvajalet al., 1977;1978;Brusdeilinset al., 1983; Grol, Schumacher,

1983;Haraguchiet al., 1987;Ikemoto et al.,1990]): ‹©±©ª°±©ª¡©ª¡ ¡ ¡£Š

¶ ¤¢£¦ §£±¥¡, ¥¡üî ¢ ¡£Šý £² ­¥ ñ£¯  ¡°£¦¥£²©§¡ §©² £§®¥¡£¬¡ §ý

³£•¯ §¥£¡ § [Schrell et al.,1989;Patchettet al., 1991;Moreno-Vivian et al.,

1992),Iris-¥ ¢©¸©ª• (Boutin, 1982),Neurospora crassa(Borkovich,Weiss,1987],

¸¥¢¯ ° §¦©«¥­ Bacillus caldovelox (Patchett et al., 1991), ¸¸©ª¡ô¥

¶ î£¯©î£¡•§ £¢ (Reddy,Campbell,1969],î­£¡£§¥£±¥ ¦£§¦¥¡ (Reddy,

Campbell,1970] Š ·£´§ ¦©­ •©ª­£±¥¡ ¬£¡®²£´©² ¯ ¢£•¡ §ý ¸ ·® ¯¡¥

•§´¤£î£¯ (Hartenstein,1971],Concholepasconcholepaś©²£±¥¡ û©§©¯£¡©ª

¸ó¥•¡ § [Carvajal et al., 1984]: ‘ ¯¤ í ¶£¯©ª• ¡ñ ­, ©§ £§®¥¡£¬¥

 ¡°£¦¥£²©§£±¥¡ •£ó©ª·²£´¤¡ §¥ ³£¬¦£¬£¡©ª°±©ª¡ ¡•£¯²©ª¦ í ¡£Š

 §•• ¡·£ï¡ §¥ ¦©¯: ˆ±¢î ¢, Ranaesculenta ®©§¯¥­±£§¨©ª¦ î£§©ª¡£•²©ª¦ í

£§®¥¡£¬, ©§¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´ò 160000í, ¥¢• ñ § û©ª•¡ §¥ ¦©¯ý

80000(Porembska,1973),Ranatigerina®©§¯¥ ¦©¯ ¶£¡¨¥î©ª¦  ¡ £§®¥¡£¬¡ §

26000-94000¦©­ •©ª­£±¥¡ ¬£¡®²£´©² [Venkatakrishnan,Reddy,1993],Xenopus

laevis®©§¯ §¥ ­±£§¨©ª¦ ¡ §•£±£·²£´ í 37000¦©­ •©ª­£±¥¡ ¬£¡®²£´©²

©ª¡ ·©ï  ¡°£¦¥£²©§¡ §©² £§®¥¡£¬ [Xu et al., 1993], ¥¢• £§¯£­±£§¨£±¥¡

¶±©ª¢²£´¤¡ §©ª¦ î£§©ª¡£•²©ª¦  ¡ 40000 ¦©­ •©ª­£±¥¡ ¬£¡®²£´©²

 ¡°£¦¥£²©§¡ §¥· •£¬¦²£´  § ¤ £§®¥¡£¬¡ §, ©§©¡¤ •­©¡£²©§² ­  ¡, Š

£î£·©ª·² ­ í ¡§£¡· m-–‰„-©ª¦ ü•©¨£²©§²©ï ó ®¥©¡¡ §¥

¯£§³ §©ª°±©ª¡¡ §ò (Pattersonet al.,1994]:

“ ¡¤ ¦£¡§£¦£¢¡©ª°±£¦³ ©ª¢©ª¦¡£¢¥§ ­  ¡¤ Ranaridibunda ®©§¯¥ ­±£§¨¥

¡£¸£î ¢ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ £§®¥¡£¬¥ ó £•¯¥²£·¦£¡

ò¡°£·¤©ª¦ £§®¥¡£¬£±¥¡ £•¯¥²©ª°±£¦³ €õ¯²£´ «§£•·¥£¡ §¥ ¦©­ •©ª­£±¥¡

¬£¡®²£´¡ §¥ •§£´ û©û©¸©ª°±©ª¡¡ §ò:

ˆ±¨ ¡î£¯£•©², ¡£¸£î ¢ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ ­±£§¨¥

í¤¢¯§£•¯¡ §ò  ¡°£§•² ­  ¡ ó £•¯¥²£·¦£¡ 9.5 î£±¦£¡¡ §©ª¦, ¹©-¥

¶©¡¡ §¥ £ó•£±©ª°±£¦³, 0.05M®­¥-NaOH³©ª« §©ª¦ Š £±¡©ª¶ ¯Š  ¡°£§•² ­

«§£•·¥©¡£·¦£¡ G-200 ¢ «£¨ ¤¢¥ €®¯£®©§´¦£¦³: •¯£·²£´ ¯²±£­¡ §ò

¶¢¯£• ·©ª±·  ¡ ¯£­¥¢, ©§6 ó £•¯¥²£·¦£¡ ò¡°£·¤©ª¦ ¶£¡¨ ¢  ¡ ®£­¥¢

117000, 165000,240000,317867 ¦©­ •©ª­£±¥¡ ¬£¡®²£´©² £§®¥¡£¬£±¥¡

«§£•·¥£¡ §: •°  « §¦ ¡¯¥  ¡°£¦¥£²©§¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´ò 42000í,
¡ñ£¡£•©ª¦ í « §¦ ¡¯¥ ó £•¯¥²£·¦£¡ ò¡°£·¤©ª¦ « §¦ ¡¯¥ ¡£¯¥²

¯§¥¦ §¥· (120000)³£·¥ þŠ£²©§²©ª¦  ¡ €­¥®©¦ §£±¥¡ •£ó©ª·²£´¤¡ § £² ­¥

¦ ´ °²©²  ¡°£¦¥£²©§¡ §¥ ¦¥£²©§¦£¡ ¶ ¯Š£¡¤©² (¯ ¯§£¦ §¡ §,

¶ ¤¢£¦ §¡ §, €¤¯£¦ §¡ §): ‚£§©ï  ¡¤  ¬§£•£·¡ ­, ©§ ó £•¯¥²£·¦£¡

î§©· ¢ò ò¡°£¡©ª¦ í ¢¸£­¡ §©², ©§¥ î£¯µ£ó©², ó £•¯¥²£·©ª¦ò ò¡°£¡©ª¦

í ¸¥¢¯ ·£´§ £§¨±©ª¡£² ¯©ª°±£¦³: – £•¯¥²£·¦£¡ €î¯¥¦£­

î£±¦£¡¡ §©ª¦, £¡®£¦ ó £•¯¥²£·¦£¡ ¯Š©ï©ª°±©ª¡ò  §•£§£·¡ ­©² ¦¥¡üŠ

22õ, ó £•¯¥²£·©ª¦ò ¶£¢¡©ª¦ í ¦¥£±¡ ¦¥¡üŠ 48.3%: ‰¦£¡ ·£´§

£§¨±©ª¡£² ¯©ª°±£¡ î£¯µ£óò £¡•£¢•£´  ¡°£¦¥£²©§¡ §¥

û£° °£²©§¦£¡ ¢¸£­¡ §¡  ¡, ©§©¡¤ ³ §©ª¦  ¡ î£•£¢ £•¯¥² Š, ¶¡£§£²©§

í, ¥¡£•¯¥² €­¥®©¦ §£±¥¡ •£ó©ª·²£´¤¡ §¥ £ó£ô£·¦£¡: ð¡£•£¡£³£§,

•£§Š©§ò £±¨ ¢¸£­¡ §¥ î£¯µ£ó¡ §¥ î£§¬£³£¡©ª¦¡ í: ‚£§ ­¥ í  ¡°£¨§ ­,

©§ ¥¡üî ¢ ·©ª±·  ¡ ¯² ­ ¢î •¯§£­ Š ñ§ô£¡£±¥¡ ¨¥¤§©¥¬¦¥ £¡£­¥¬¥

¯²±£­¡ §ò, « §¦ ¡¯¥ °°²£±¥¡ ¥¡£•¯¥²£·©ª¦ò ò¡°£¡©ª¦ í ©ü ¦¥£±¡

€­¥®©¦ §£±¥¡ •£ó©ª·²£´¤¥ ¨¥¢©·©ª¦©²  ¡°£¦¥£²©§¡ §¥, £±­ ¡£Šý

 §§©§¨£±¥¡ Š £¡®£¦  §•§©§¨£±¥¡ •£ó©ª·²£´¤¥ û©û©¸©ª°±©ª¡¡ §©²

(Hosoyama,1972;1982]:˜£²©¤ ¢§¯¥, î£§¬ üí £±¨ û©û©¸©ª°±©ª¡¡ §¥ ³¡©ª±°ò:

“ § ­£³©§£¯©§¥£±¥ ¡£¸•¥¡ ¯²±£­¡ §¥ ¶£¦£þ£±¡, Ø» 3.6î£±¦£¡¡ §©ª¦

¥¡£•¯¥²£·¡ ­¥¢ « §¦ ¡¯ò þ ó¤ í ³ §©ª¦ ‘œ“ð-©² £§® ­£•² ­©ª

¶£¯•©ª°±©ª¡, ©§ò ³£·£•£±©ª¦ í ¡£¯¥² « §¦ ¡¯©ª¦: ˆ¦ ¡£±¡

¶£²£¡£•£¡©ª°±£¦³, °°²£±¥¡ î£±¦£¡¡ §©ª¦  ¡°£¦¥£²©§¡ §©ª¦ ¯ ï¥

©ª¡ ·©ï û©û©¸©ª°±©ª¡¡ §ò ³ §©ª¦  ¡ ­§£·©ª·¥ü £¬£¯ SH-¸¦³ §¥

£ó£ô£·¦£¡, ©§©¡¤¬®£±©ª¡ ¡ ‘œ“ð-Œ ¡•£¯¦£¦³ (ÂÚØÖ×åèÜ,1997]:‘ ¯¤ í

 ¡°£¨§ ­, ©§ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ « §¦ ¡¯ò •§©ª¦ í

³£²£•£¡ ¸©§ò û©û©¸©ª°±©ª¡¡ § Š £±¨ °²©ª¦ý £¬£¯ SH-¸¦³ §¥ ñ£¯£·©ª¦,

©§©¡¤ •£§©ï  ¡ ¦£¢¡£•· ­ Ø» 9,5-©ª¦ ó £•¯¥²£·¦£¡ ò¡°£·¤©ª¦ ¡©§
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¨¥¢©ª­«¥¨£±¥¡ •£î §¥ £ó£ô£·¦£¡ò: ˆ±­ • §î £¢£´, ¦ § û©§þ §©ª¦

ó £•¯¥²£·¦£¡ ò¡°£·¤©ª¦ «©­¨¥¡®¥ ¢¸£­¡ §¥ î£¯µ£ó¡ §©ª¦ î ¯¤ í

¡•£¯¥ ©ª¡ ¡£­ ¡£Š ¡ñ²£´ ¶£¡®£¦£¡¤ò:

– £•¯¥²£·¦£¡ ·£´§ £§¨±©ª¡£² ¯©ª°±£¡ ¶£ô©§¨  ¬§£•£·©ª°±©ª¡ò £±¡

í, ©§ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ Š ó £•¯¥²£·¦£¡ û©§þ §©ª¦ ¸¥¢¯ ¡©¢§£¡©ª¦

 ¡ ¢î¥¯£•©ª·¡ §¥ µ¥ñ¯ û£° °£²©§©ª¦ò ©ªïï©§¨©ï ¶£¯©ª•

¢î¥¯£•©ª·£±¥¡ •£ó©ª·²£´¤¡ §òý ñ£î §©¡¡ §ò Š ñ£î §©¡¥¡¡ §ò:

‹©±©ª°±©ª¡©ª¡ ¡ ³£¬¦£°¥² ñ£î §©¡¡ §, ©§©¡¤ñ£î §©¡¥¡¡ §¥ €®¡©ª°±£¦³

£î£¶©²©ª¦  ¡ î©­¥î î¯¥¨£±¥¡ ñï°£¡ §¥ µ¥ñ¯ û£° °£²©§©ª¦ò ¡§£¡·

• ¡¢£¢¥¡° ¬¥ ò¡°£·¤©ª¦: ÿ£î §©¡¡ §ò Š ñ£î §©¡¥¡¡ §ò î£¶î£¡©ª¦  ¡

î î¯¥¨¡ §¥¡ í¤¢¯§ ¦£­ î£±¦£¡¡ §©ª¦ û£° °£²©§¦£¡ ¸£¸¯©ª¦¡ §¥·,

©ªïï©§¨©ª¦  ¡ ¡£Š ²¡£¢²£´ î î¯¥¨¡ §¥¡ µ¥ñ¯ ² §£û£° °£²©§² ­©ª

©ªïï©ª°±£¦³: ˆó£² ­ Š¢, ·©ª±· í ¯§² ­, ©§ Rana catesbeiana®©§¯ §¥

¦ ¯£¦©§«©¬¥ õ£¦£¡£• í¤¢î§ ¢¥£±¥  ¡  ¡°£§•²©ª¦ ³£¬¦£°¥² ® ¡ §, £±¨

°²©ª¦ý ô §¦£±¥¡ ñ©•¥ (Hsp 30) ® ¡ò (Helbing et al., 1996]: ’ ï¥¡£•¡ §¥

•£§´¥¤©², ô §¦£±¥¡ ¢¯§ ¢¥ õ£¦£¡£• ¥¡¨©ª•·²©ª¦  ¡ £±¡î¥¢¥ ñ£î §©¡¡ §

Š ñ£î §©¡¥¡¡ §, ©§©¡¤ £î£¶©²©ª¦  ¡ • ¡¢£®©§´©ª¡ ©ª°±£¡ ¶£¦£§

£¡¶§£õ ñ¯ ¢î¥¯£•©ª·¡ §¥ m-–‰„-¡ §¥ ò¡¯§©ï£•£¡ î§©¯ •·¥£¡

[Helbing, Atkinson., 1994]:ˆ² ­¥ ¦£¡§£¦£¢¡ ñ£î §©¡¡ §¥ Š ñ£î §©¡¥¡¡ §¥

¦£¢¥¡ ñ£§£¨§²£´ í û©§þ¡£•£¡ ¦£¢¥  §§©§¨ î£§£®§£«©ª¦:

“ § û©§þ §©ª¦ ©ü £§¨±©ª¡£² ¯ ó £•¯¥²£·¦£¡ î£¯µ£ó¡ §¥ ¦ ô

ñ£î §©¡¡ §¥ ¶¡£§£²©§ ¡©¢§£·©ª¦ò î£§¬ ­©ª ¶£¦£§ ó £•¯¥²£·¦£¡

ò¡°£·¤©ª¦ £² ­£·² ­  ¡ £§®¥¡£¬£±¥¡ £•¯¥²©ª°±©ª¡ üî£§©ª¡£•©ï

¢î¥¯£•©ª·£±¥¡ «§£•·¥£¡ §: ˆ±¨î¥¢¥¤  ¡  ï ­ G-200 ¢ «£¨ ¤¢©²

«§£•·¥©¡£·©ª¦¥· ¶ ¯© ¢¯£·²£´ 24-32«§£•·¥£¡ §ò, ©§©¡¤ î£§©ª¡£• ­

 ¡ 100000-61020 ¦©­ •©ª­£±¥¡ ¬£¡®²£´ ©ª¡ ·©ï ¢î¥¯£•©ª·£±¥¡

«§£•·¥£¡ §: ˆ¡¢î£¢ ­¥©§ ¡ ó £•¯¥²£·¦£¡ £¦ ¡£³£§þ§

£§¨±©ª¡£² ¯©ª°±©ª¡ í î£±¦£¡£²©§ ­ £§®¥¡£¬ üî£§©ª¡£•©ï

¢î¥¯£•©ª·£±¥¡ ®©ª¦£§£±¥¡ «§£•·¥£¡ (72.4%) (£ó£¡· £±¨ «§£•·¥£±¥ý

46.5%): •î£¢£´¥¡ ¶£•£ó£•, £§®¥¡£¬ üî£§©ª¡£•©ï £ó£¡þ¥¡

)

I

«§£•·¥£¡ §¥ £§¨±©ª¡£² ¯©ª°±©ª¡ò

 ï ­ í 24-§¨ «§£•·¥£¡, ©§¥õ£¦£¡£•

48% Š £¦ ¡£î£•£¢ £§¨±©ª¡£² ¯©ª°±©ª¡

Rana ridibunda ®©§¯¥ ­±£§¨¥

¥¡£•¯¥²£·¦£¡  ¡°£§•²£´

®©ª¦£§£±¥¡ «§£•·¥£¡ §¥ ¸£ó¡©ª§¨¥

ó £•¯¥²£·¦£¡

– £•¯¥²£·- î£±¦£¡¡ §

¦£¡
 ­£• ¯£±¥¡

¯Š©ï©ª°±©ª¡ò £•¯¥²©ª°±©ª¡
¥¡£•¯¥²£·©ª¦ 6 õ.

-Mn

+Mn
-Mn*

22õ£¦ +23-32-§¨
¢î¥¯£•©ª·£±¥¡

«§£•·¥£
+Mn*

+23-32-§¨
¢î¥¯£•©ª·£±¥¡

«§£•·¥£
-Mn

+Mn*

-Mn
+23-32§¨

72õ£¦ ¢î¥¯£•©ª·£±¥¡
«§£•·¥£

+Mn
+23-32§¨

¢î¥¯£•©ª·£±¥¡
«§£•·¥£

 ï ­ í ñ£¯ ·£´§:

ó £•¯¥²£·©ª¦ò

©ª¡ · ­ í 28-§¨

í¤¢¯§£•¯¥ 6 õ£¦

£§®¥¡£¬¥ ó £•¯¥²£·¦£¡

£¬¨ ·©ª°±©ª¡ò (n=6,

ˆ§®¥¡£¬¥

£•¯¥²©ª°±©ª¡ò
1® °.¶±©ª¢²£´¤¥

13620+ 509

1792+ 81

4788+ 255
5859+ 579

6635+ 181

8345+ 702

5180+ 323
6328+436

8961+ 577

9855+ 352

ˆ¦ ¡££§¨±©ª¡£² ¯ò

•£¬¦ ­ í ò¡¨£¦ ¡ò

«§£•·¥£¡ (17.3%):

ˆï±©ª¢£• 1.

¡£¸£î ¢ °°²£±¥¡

²§£ 23-32

M+m, P<0.005)

£•¯¥²©ª°±©ª¡ò ¦•¦©­/®

ó £•¯. %
 ­£• ¯. ¶£¦ ¦£¯

35.1%
43%

48.7%

61.3%

38%
46.5%

65.8%

72.4%
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Œ¡üî  �¢ ³£·£¯§ ­ ¢î¥¯£•©ª·¡ §¥ ®©ª¦£§£±¥¡ «§£•·¥£¡ §¥ £ó£² ­

£§¨±©ª¡£² ¯©ª°±©ª¡ò £ó£¡þ¥¡ «§£•·¥£¡ §¥ ¡•£¯¦£¦³: ˆ¦ ¡£±¡

¶£²£¡£•£¡©ª°±£¦³, î£¯µ£ó¡ £±¡ í, ©§«©­¨¥¡®¥ î§©· ¢©ª¦, ñ£î §©¡¡ §¥·

³£·¥, ¦£¢¡£•·©ª¦  ¡ ¡£Š ñ£î §©¡¥¡¡ §ò, ©§©¡¤©ª¡ ¡ ¯£§³ § ¦©­ •©ª­£±¥¡

¬£¡®²£´¡ § Š,¶ ¯Š£³£§, ¦ § û©§þ §©ª¦ ¡§£¡¤ î ¯¤ í ®¯¡² ¡ ¯£§³ §

«§£•·¥£¡ §©ª¦: š§¥¡£•, ·©ª±· í ¯§²£´, ©§ ¯£§³ § « §¦ ¡¯¡ §¥ «©­¨¥¡®¥

î§ · ¢©ª¦ ¦£¢¡£•·©ï Hsp70 ñ£î §©¡ò Š Hsp60 ñ£î §©¡¥¡ò ©ª¡ ¡ ¯£§³ §

¦©­ •©ª­£±¥¡ ¬£¡®²£´¡ §, Š ³¡£•£¡£³£§ î ¯¤ í ®¯¡² ¡ ¶ ­-«¥­¯§£·¦£¦³

³£õ£¡²£´ ¯£§³ § «§£•·¥£¡ §©ª¦ (Hartmanet al.,1993]:

“ § û©§þ §©ª¦ £§®¥¡£¬ üî£§©ª¡£•©ï «§£•·¥£¡ §¥ ¸£ó¡©ª§¨ò

¡î£¢¯©ª¦ í «©­¨¥¡®¥ £§¨±©ª¡£² ¯©ª°±£¡ò, ¤£¡¥ ©§ £±¨ ¸£ó¡©ª§¨©ª¦

®¯¡²©ª¦ í £§®¥¡£¬¥ ¶£¦£§ ¢î ·¥«¥• ¥¡üî ¢ ñ£î §©¡ò, £±¡î ¢ í­ý

ñ£î §©¡¥¡ò: ð£±·, £±¡©ª£¦ ¡£±¡¥², £§¨±©ª¡£² ¯©ª°±©ª¡ò ³£§þ§ üí

ñ£î §©¡¡ §¥ Š ñ£î §©¡¥¡¡ §¥ ¸¥¢¯ ¡©¢§£·²£´ ­¥¡ ­©ª î£¯µ£ó©², ¥¢•

£§®¥¡£¬ üî£§©ª¡£•©ï £ó£¡þ¥¡ «§£•·¥£¡ §©ª¦ ¢î¥¯£•©ª·¥ ¸¯©ª°±©ª¡ò

³£§þ§ í, ³£±· Š ¡§£¡·¥· ©ü ¦ •©ª¦ ¦¥£õ£¦£¡£• ñ£î §©¡¡ § Š

ñ£î §©¡¥¡¡ § ü ¡ •£§©ï î£§©ª¡£•² ­ý ¡§£¡· ¦©­ •©ª­£±¥¡ ¬£¡®²£´¡ §¥

¯£§³ §©ª°±£¡ î£¯µ£ó©², Š,¶ ¯Š£³£§, ó £•¯¥²£·¦£¡ ²§£ £¬¨ ·©ª°±£¡

£§¨±©ª¡£² ¯©ª°±©ª¡ò ¦¡©ª¦ í ñ£¯ ·£´§: ’ ¯£®£±©ª¦ ¡£¸£¯ ¢²©ª¦ í

©ª¢©ª¦¡£¢¥§ ­ £§®¥¡£¬¥ «©­¨¥¡®¥¡ ¦£¢¡£•·©ï ñ£î §©¡¡ §¥ Š

ñ£î §©¡¥¡¡ §¥ ¶£¯•©ª°±©ª¡¡ §ò, £±¨ °²©ª¦ý ¡§£¡· ¦©­ •©ª­£±¥¡

¬£¡®²£´¡ §ò:

’£¯©ª• ©ª¢©ª¦¡£¢¥§² ­ í Ranaridibunda ñ § û©ª•¡ §¥ ­±£§¨¥ £§®¥¡£¬¥

¥¬©« §¦ ¡¯¡ §¥ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ Š £±¡©ª¶ ¯Š ó £•¯¥²£·¦£¡

£ó£¡þ¡£¶£¯•©ª°±©ª¡¡ §ò:

“ § £¦³¥©¡¥ ¡£¸•¥¡ ¯²±£­¡ §¥ ¶£¦£þ£±¡, ®©§¯ §¥ ­±£§¨¥ £§®¥¡£¬¥

°°²£±¥¡ ¥¡£•¯¥²£·¦£¡ õ£¦£¡£• £ó£ô£·©ï  ¡°£¦¥£²©§¡ §ò ¬®£±©ª¡ ¡

‘œ“ð-Œ ¡•£¯¦£¦³, £±¢¥¡¤¡ý °¥©­£±¥¡  ¡: “¥¡üŠ ¦ ¯£¦©§«©¬ò « §¦ ¡¯ò

¡©ª±¡î ¢ °¥©­£±¥¡ í, ¥¢• ¶ ¯© •©§·¡©ª¦ í ¬®£±©ª¡©ª°±©ª¡òó £® ¡¯¥

¡•£¯¦£¦³ (ÃØÛØÞÜÆÆ ÕØ.,.1996]: ‘œ“ð-¡ •£¡¸©ª¦ í ¡£¸£î ¢

¥¡£•¯¥²£·²£´ ­±£§¨¥ £§®¥¡£¬¥

ºÖÚß×ÜÝàÓ Æ»×ÖÙÚáÝà,1971]:

Ranaridibunda ¶£¢©ª¡ ®©§¯ §¥

°°²£±¥¡ ¥¡£•¯¥²£·¦£¡ î§©· ¢¥

M+m, P<0.005)

ˆ§®¥¡£¬¥

‹©§¯¥ ­±£§¨¥ £§®¥¡£¬

« §¦ ¡¯¥ ¥¡£•¯¥².
£•¯¥²©ª°±©ª¡ %

 ­£• ¯£±¥¡ 30883+409
£•¯¥²©ª°±©ª¡

30
1 õ£¦ 17878+579 42.1%

2 õ£¦ 12248+141 60.3%

3 õ£¦

4 õ£¦ 8598+263 72.2%

5 õ£¦

6 õ£¦ 5188+187 83.2%

ˆï±©ª¢£• 2-¥ ¯²±£­¡ §¥·

¥¬©« §¦ ¡¯¡ §ò (I Š III)  ¡°£§•²©ª¦

¶£¢¡ ­©² ¥§ ¡· ¦£¤¢¥¦©ª¦¥¡:

­±£§¨©ª¦, £±¡î ¢ í­ ñ § û©ª•¡ §¥

ó £•¯¥²£·©ª¦ò (ÂÚØÖ×åèÜ,1997;

ˆï±©ª¢£• 2.

Š ñ § û©ª•¡ §¥ (28-29)­±£§¨¥ £§®¥¡£¬¥

¶£¦ ¦£¯£•£¡ ©ª¢©ª¦¡£¢¥§©ª°±©ª¡ò (n=6,

£•¯¥²©ª°±©ª¡ò, ¦•¦©­/®

ÿ § û©ª•¡ §¥ ­±£§¨¥ £§®¥¡£¬

¥¬©« §¦ ¡¯ I ¥¬©« §¦ ¡¯ III

« §¦ ¡¯¥ ¥¡£•¯¥². « §¦ ¡¯¥ ¥¡£•¯¥².
£•¯¥²©ª°±©ª¡ % £•¯¥²©ª°±©ª¡ %

4307+186 3152+165

2510+135 42% 1514+120 52%

2198+155 49% 1080+94 65.7%

1593+101 63% 653+74 79.3%

819+47 81% 346+37 89%

498+51 88.4% 0%

84+14 98% à 0%

à 0% à 0%

 §Š©ª¦ í, ©§ ñ § û©ª•¡ §¥ ­±£§¨¥  §•©ª

 ¡ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ 3-5 õ£¦©ª¦ý

Œ¬©« §¦ ¡¯ |-ò, ¥¡üî ¢ ¶£¢©ª¡ ®©§¯ §¥

­±£§¨©ª¦ ¬£§®£·¦£¡ ² §ô¥¡ í¯£î¡ §©ª¦
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(28-29 û©ª­ §©ª¦), ¥¡£•¯¥²£·¦£¡ î§©· ¢¥ ¯Š©ï©ª°±£¡ Š
£§¨±©ª¡£² ¯©ª°±£¡ ¯ ¢£• ¯¥· ¸¥¢¯ ¡¦£¡  ¡:

’£¢©ª¡ ®©§¯ §¥ I ¥¬©« §¦ ¡¯¥  ­£• ¯£±¥¡ £•¯¥²©ª°±©ª¡ò ñ©ª§ô12
£¡®£¦ £² ­¥ ³£§þ§ í ¡©ª±¡ ¥¬©« §¦ ¡¯¥ ñ § û©ª•£±¥¡ ñ§ô£¡¥

£•¯¥²©ª°±©ª¡¥·, ©§ò£§¨±©ª¡¤ í ¦ ¯£¦©§«©¬¥ ñ§ô£¡©ª¦ •¯§©ª• ¥¡¨©ª•·¥£±¥:

ˆï±©ª¢£• 3.

Ranaridibunda ñ § û©ª•¡ §¥ (28-29) ­±£§¨¥ í¤¢¯§£•¯¥ 3 õ£¦ ¡£¸£î ¢

°°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ £§®¥¡£¬ |-¥ ó £•¯¥²£·©ª¦ò (n=6,

M+m, P<0.005)

ˆ§®¥¡£¬¥ £•¯¥²©ª°±©ª¡ò ¦•¦©­/®
– £•¯¥²£·¦£¡ £•¯¥²©ª°±©ª¡ò ó £•¯. %

î£±¦£¡¡ § 1®°.¶±©ª¢²£´¤©ª¦  ­£• ¯.
¶£¦ ¦£¯

 ­£• ¯£±¥¡ 4307+186
– £•¯¥- £•¯¥²©ª°±©ª¡
²£·¦£¡ ¥¡£•¯¥²£·©ª¦ 819+135

¯Š©ï©ª°±©ª¡ò 3 õ£¦
-Mn* 1338+116 31%

+Mn 1769+83 41%
22 õ£¦ -Mn++ 1941472 45%

+¢î¥¯£•©ª·£±¥¡
«§£•·¥£

+Mn* 2715+92 63%
+¢î¥¯£•©ª·£±¥¡

«§£•·¥£

ˆï±©ª¢£• 3-¥ ¯²±£­¡ §¥·  §Š©ª¦ í, ©§ 28-29 û©ª­ §¥ ñ § û©ª•¡ §¥

¡£¸£î ¢ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ ­±£§¨¥ £§®¥¡£¬ò

ó £•¯¥²£·¦£¡  ¡°£§• ­¥¢ ¹©-¥ ¶©¡¡ §¥ Š £§®¥¡£¬£±¥¡ £•¯¥²©ª°±©ª¡

üî£§©ª¡£•©ï ¢î¥¯£•©ª·£±¥¡ «§£•·¥£¡ §¥ ¸£ó¡©ª§¨¥ £ó•£±©ª°±£¦³, 72
õ£¦²£ ò¡°£·¤©ª¦ ó £•¯¥²£·²©ª¦ í 63%-©², ¦¥¡ü¨ ó ¡©ª±¡ î£±¦£¡¡ §©ª¦

¶£¢©ª¡ ®©§¯¥ ­±£§¨¥ £§®¥¡£¬ò ó £•¯¥²£·²©ª¦ í 72.4%-©²:

ÿ § û©ª•¡ §¥ ­±£§¨¥ III ¥¬©í¡¬¥¦ò 3 õ£¦²£ ò¡°£·¤©ª¦ ¡£¸£î ¢

¥¡£•¯¥²£·¦£¡  ¡°£§• ­©ª· ¶ ¯© (89%), £±¡©ª¶ ¯Š ó £•¯¥²£·¦£¡

³£·£§þ£•£î ¢ ü¥ ¡°£§•²©ª¦ (£ï±©ª¢£• 4):

ˆ¡¶§£õ ñ¯ í î£§¬ ­, £§¨±©�¤ III ¥¬©« §¦ ¡¯¥ °°²£±¥¡ ¥¡£•¯¥²£·©ª¦ò

î£±¦£¡£²©§²£´ í « §¦ ¡¯¥ ¯§©¶¦£¦³  ¡°£¦¥£²©§¡ §¥, °  ©ü:

Œ¡üî ¢ ¯ ¢£¡¤ £ï±©ª¢£• 2-¥ ¯²±£­¡ §¥·, £±¢ û©ª­©ª¦, ©§òñ § û©ª•¡ §¥

¬£§®£·¦£¡ ² §ô¥¡ ñ§ô£¡¡ í, £§®¥¡£¬¥ £ó£ô¥¡ ¥¬©í¡¬¥¦¡ §ò ¥¡üî ¢

ñ § û©ª•¡ §¥ ¦©¯ (28-29û©ª­), £±¡î ¢ í­ ¶£¢©ª¡ ®©§¯ §¥ ¦©¯ °°²£±¥¡

¥¡£•¯¥²£·¦£¡ Š £±¡©ª¶ ¯Š ó £•¯¥²£·¦£¡ ¯ ¢£• ¯¥· ¦©¯  ¡:

ˆï±©ª¢£• 4.

Ranaridibunda ñ § û©ª•¡ §¥ (28-29)­±£§¨¥ í¤¢¯§£•¯¥ 3 õ£¦ ¡£¸£î ¢

°°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ £§®¥¡£¬ III-¥ ó £•¯¥²£·©ª¦ò (n=6,

M+m, P<0.005)

ˆ§®¥¡£¬¥ £•¯¥²©ª°±©ª¡ò ¦•¦©­/®
– £•¯¥²£·¦£¡

î£±¦£¡¡ § £•¯¥²©ª°±©ª¡ò ó £•¯¥²£·¦£¡
1®°.¶±©ª¢²£´¤©ª¦ %

 ­£• ¯£±¥¡ 3152+165
£•¯¥²©ª°±©ª¡

– £•¯¥²£·¦£¡ ¥¡£•¯¥²£·©ª¦ 346+37
-

¯Š©ï©ª°±©ª¡ò 3 õ£¦
-Mn*+ 346+37 0%

22õ£¦ +Mn* 346+37 0%
-Mn 0%

¢î¥¯£•©ª·£±¥¡ 346+37
«§£•·¥£

+Mn 0%
¢î¥¯£•©ª·£±¥¡ 346+37

«§£•·¥£
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ˆï±©ª¢£• 5.

Ranaridibunda ®©§¯¥ ñ § û©ª•¡ §¥ ¥¡£•¯¥²£·²£´ Š ó £•¯¥²£·²£´

£§®¥¡£¬¡ §¥ ¦©­ •©ª­£±¥¡ ¬£¡®²£´¡ §ò (•)

– £•¯¥²£·¦£¡ ¥¬©« §¦ ¡¯ Al ¥¬©« §¦ ¡¯ AllI

î£±¦£¡¡ §

 ­£• ¯£±¥¡ « §¦ ¡¯ , 124000 45000

3õ ¥¡£•¯¥²£·²£´ 124000,81385,42300 45000

22õó £•¯¥²£·²£´, +Mn 317867,252396,119133 45000

22õó £•¯¥²£·²£´, 124000,162900 45000
+Mn ++,+¢î¥¯. «§£•·¥£

ˆï±©ª¢£• 5-¥ ¯²±£­¡ §¥·  §Š©ª¦ í, ©§ ñ § û©ª•¡ §¥ ­±£§¨¥ £§®¥¡£¬¥

£ó£ô¥¡ ¥¬©« §¦ ¡¯ò, ¶£¢©ª¡ ®©§¯ §¥ ­±£§¨¥ £§®¥¡£¬¥ ¡¦£¡, °°²£±¥¡

¥¡£•¯¥²£·¦£¡  ¡°£§• ­¥¢ ¯§©¶²©ª¦ í 42300,81385¦©­ •©ª­£±¥¡ ¬£¡®²£´

©ª¡ ·©ï ¢î¥¯£•©ª·¡ §¥, î£¶î£¡²©ª¦ í ¡£Š 124000¦©­ •©ª­£±¥¡ ¬£¡®²£´

©ª¡ ·©ï  ­£• ¯£±¥¡ « §¦ ¡¯¥ ©§©ñ¦£¢:

ˆ±­ • §î £¢£´ý ¦ § ¯²±£­¡ §¥ ¶£¦£þ£±¡ £§®¥¡£¬¥ £ó£ô¥¡ ¥¬©í¡¬¥¦ò

¥¡üî ¢ ñ § û©ª•¡ §¥ ¦©¯, £±¡î ¢ í­ ¶£¢©ª¡ ®©§¯ §¥ ­±£§¨©ª¦ ¥§ ¡¥·

¡ §•£±£·¡©ª¦ í ¯§¥¦ §£±¥¡ ¢î¥¯£•©ª·, ©§¥ ¦©¡©¦ §ò ©ª¡¥ ñ©ª§ô42000,

¨¥¦ §òý 81000Š €­¥®©¦ §ò (¯§¥¦ §ò)ý 124000¦©­ •©ª­£±¥¡ ¬£¡®²£´: Œ¢•

ó £•¯¥²£·¦£¡ (22õ)£§¨±©ª¡¤©ª¦ ¯§¥¦ §¥· ³£·¥ ¶£¡¨ ¢  ¡ ®£­¥¢ 129000,

252396,317867¦©­ •©ª­£±¥¡ ¬£¡®²£´¡ §©² ¢î¥¯£•©ª·£±¥¡ «§£•·¥£¡ §,

©§©¡¤,£¦ ¡£±¡ ¶£²£¡£•£¡©ª°±£¦³, ¶£¡¨¥¢£¡©ª¦  ¡ « §¦ ¡¯¥ ¦©¡©¦ §¡ §¥

£¢©·£·¦£¡ ¶ ¯Š£¡¤©ª¦ £ó£ô£·£´ ¯§¥¦ §ò, ¶ ¤¢£¦ §ò Š €¤¯£¦ §ò

¶£¦£î£¯£¢¸£¡£³£§: Œ¢• ó £•¯¥²£·©ª¦ò ¹©-¥ ¥©¡¡ §¥ Š

¢î¥¯£•©ª·£±¥¡ ®©ª¦£§£±¥¡ «§£•·¥£¡ §¥ (39-52) £ó•£±©ª°±£¦³

¥§£•£¡£·¡ ­¥¢ ¶£±¯¡£³ §²©ª¦  ¡  §•©ª ¢î¥¯£•©ª·£±¥¡ «§£•·¥£¡ §

124000 Š162900¦©­ •©ª­£±¥¡ ¬£¡®²£´¡ §©², ©§©¡¤¶£¦£î£¯£¢¸£¡©ª¦  ¡

« §¦ ¡¯¥ ¯§¥¦ §£±¥¡ Š ¯ ¯§£¦ §£±¥¡ •£ó©ª·²£´¤¡ §¥¡: ˆ±¢ ¯²±£­¡ §ò

¸©¢©ª¦  ¡ £±¡ ¦£¢¥¡, ©§  ¢î¥¯£•©ª·£±¥¡ ®©ª¦£§£±¥¡ «§£•·¥£¡ §¥
20

£¬¨ ·©ª°±£¡ ¯£• £§®¥¡£¬¥ «©­¨¥¡®ò ¬®£­¥©§ ¡ ñ¯•²©ª¦ í, £±­Š¢ ü ¡

®©±£¡©ª¦ ¶ ¤¢£¦ §£±¥¡ Š €¤¯£¦ §£±¥¡ ¯£§³ §£•¡ §, Š ¶£±¯¡£³ §²©ª¦  ¡

¦¥£±¡ ¯ ¯§£¦ §£±¥¡ Š ¶¥¦¡£•£¡©ª¦ý ¯§¥¦ §£±¥¡ •£ó©ª·²£´¤¡ §:

•§¥¦ §£±¥¡¥· ³£·¥, ¯ ¯§£¦ §£±¥¡ •£ó©ª·²£´¤¡ §¥ ®©±£·©ª¦ò

¶£²£¡£³£§ î£±¦£¡£²©§²£´ í ¦ § û©§þ §©ª¦ ñ£î §©¡¡ §¥ Š
ñ£î §©¡¥¡¡ §¥ ¨ óŠ¢ ¡©¢§£·£´ ²¥µ£•©²: ’ ¯£®£±©ª¦ ¡£¸£¯ ¢²©ª¦ í

³£·£¶£±¯ ­ ©�§ ¢î¥¯£•©ª·£±¥¡ «§£•·¥£¡ §©ª¦  ¡ î£§©ª¡£•²©ª¦

ñ£î §©¡¡ §ò Š ñ£î §©¡¥¡¡ §ò, £±¡©ª¶ ¯Šý ¦¥£²©§ ­ £±¨ «§£•·¥£¡ §ò Š

£î£ ®¡£¶£¯ ­ ¡§£¡· £§¨±©ª¡£² ¯©ª°±©ª¡ò « §¦ ¡¯¥ ó £•¯¥²£·¦£¡

î§©· ¢©ª¦:

Œ¡ü ² §£³ §²©ª¦ í ñ § û©ª•£±¥¡ ñ§ô£¡©ª¦ ®©§´©ï Š ¦ ¯£¦©§«©¬¥

ò¡°£·¤©ª¦ í­¥¦¥¡£·¥£±¥  ¡°£§•²©ï £§®¥¡£¬ III ¥¬©« §¦ ¡¯¥¡, £î£

£ï±©ª¢£• 5-©ª¦ ³ §²£´ ¯²±£­¡ §¥· î£§¬  §Š©ª¦ í, ©§« §¦ ¡¯¥ °°²£±¥¡

¥¡£•¯¥²£·¦£¡ õ£¦£¡£• £±¡ ü¥¯§©¶²©ª¦  ¡°£¦¥£²©§¡ §¥, ¤£¡¥ ©§¥¡¤ò

¦©¡©¦ §£±¥¡ ¢î¥¯£•©ª· í 45000 ¦©­ •©ª­£±¥¡ ¬£¡®²£´©²: “¥£¡®£¦£±¡

¶£¢•£¡£­¥ í, ©§ó £•¯¥²£·¦£¡ õ£¦£¡£• ¦©¡©¦ §¡ §¥ ¦¥£²©§©ª¦ ¯ ï¥ ü¥

©ª¡ ¡©ª¦: ˆî£ ¶£§· í £ó£ô£¡©ª¦ ¥¡üî  �¢ í ¥§£•£¡£¡©ª¦ ¥¬©«©§¦ ¡¯ III--

¥¡£•¯¥²£·©ª¦ò:

ˆ¦ ¡£±¡ ¶£²£¡£•£¡©ª°±£¦³, ñ § û©ª•¡ §¥ III ¥¬©« §¦ ¡¯¥ °°²£±¥¡

¥¡£•¯¥²£·¦£¡ õ£¦£¡£• £ó£ô  ¡ ®£­¥¢ ¥¬©« §¦ ¡¯¥ ©ü ¦¥£±¡

ü©§§©§¨£±¥¡, £±­ ¡£Šý  §§©§¨£±¥¡ Š £¡®£¦ý  §•§©§¨£±¥¡ •£ó©ª·²£´¤¥

û©û©¸©ª°±©ª¡¡ §, ¥¡üî ¢ £±¨ ·©ª±· í§ ¯§² ­ °°²£±¥¡ ¦ñ£•¦£¡  ¡°£§•²£´

£ó¡ ¯¡ §¥ ­±£§¨¥ £§®¥¡£¬¥ ¶£¦£§ ñ§ô£¡£±¥¡ ¨¥¤§©¥¬¦¥ ¦ °©¨©²

(Hosoyama,1981]:’¥¦¡£•£¡  ¬§£•£·©ª°±©ª¡ò £±¡ í, ©§ •¥§£ó ­©² °°²£±¥¡

¥¡£•¯¥²£·¦£¡ Š, £±¡©ª¶ ¯Š, ¶¥¦¡£±¥¡ î£±¦£¡¡ §©ª¦ ¹©-¥ ¶©¡¡ §©²

ó £•¯¥²£·¦£¡  ï£¡£•ò ¶¡£§£²©§  ï£² £î£·©ª· ­  §•• ¡·£ï¡ §¥

­±£§¨©ª¦ ®©±©ª°±©ª¡©ª¡ ·©ï £§®¥¡£¬£±¥¡ ¥¬©« §¦ ¡¯¡ §¥  ¡°£¦¥£²©§£±¥¡

•£ó©ª·²£´¤¡ §¥ í£•£¡ ¯£§³ §©ª°±©ª¡¡ §ò: ÿ § û©ª•¡ §¥ ­±£§¨©ª¦ ®©§´©ï

¥¬©« §¦ ¡¯¡ §¥· ¦ •ò, ©§ò í­¥¦¥¡£·²©ª¦ í ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦,

¯£§³ §²©ª¦ í £§®¥¡£¬¥ I ¥¬©« §¦ ¡¯¥· (AI), ©§ò ¥¡¨©ª•·²©ª¦ í
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¦ ¯£¦©§«©¬¥ õ£¦£¡£• Š î£¶î£¡²©ª¦ í ¶£¢©ª¡ ®©§¯¥ ©ïô •±£¡¤¥

ò¡°£·¤©ª¦: ˆ¡•£¢•£´ ² §ô¥¡¢ ©ª§ ©° ­¥• í, ©ª¡¥ £±­ ´£®¦£¡ ©ª§ ©° ­¥•

£§®¥¡£¬¡ §¥ ¶£¯•©ª°±©ª¡¡ §ò (Km, Èi, ¦©­ •©ª­£±¥¡ ¬£¡®²£´, ¡ §³ôô£±¥¡

­©•£­¥¬£·¥£, ¶©§¦©¡£­ ¥¡¨©ª•·¥£ Š £±­¡): ˆ±¢ ¯²±£­¡ §ò ­§¥²

¶£¦£î£¯£¢¸£¡©ª¦  ¡ ©ª§ ©° ­¥¬¦¥ þŠ£²©§¦£¡ ¦ ¸£¡¥¬¦©ª¦ ©ª§ ©° ­¥•

£§®¥¡£¬¥ ¥¡¨©ª•·¥£±¥ ²µó©§©ñ ­¥¡ ­©ª ¦£¢¥¡ •©¡· î·¥£±¥¡: •¯£·²£´

¯²±£­¡ §ò ¶¡£§£²©§©ª°±©ª¡  ¡ ¯£­¥¢ £² ­¥ ¶¢¯£• ¢£¶¦£¡£¬£¯ ­

£§®¥¡£¬¥ ©ª§ ©° ­¥• Š ©ü ©ª§ ©° ­¥• ¥¬©í¡¬¥¦¡ §ò, ¤£¡¥ ©§ ¸©¢¤ò

² §£³ §©ª¦ í « §¦ ¡¯¡ §¥ •£ó©ª·²£´¤£±¥¡ £ó£¡þ¡£¶£¯•©ª°±©ª¡¡ §¥¡:

•—ƒˆ‚ˆ˜…†„‡…†‰‰•ƒ

1. …§©ñ² ­  ¡ €­¥®©¦ §£±¥¡ « §¦ ¡¯¡ §¥ (Ranaridibunda ®©§¯ §¥ ­±£§¨¥

£§®¥¡£¬¥ ¥¬©« §¦ ¡¯¡ §¥) °°²£±¥¡ ¥¡£•¯¥²£·¦£¡ Š £î£ Ø» 9.5
î£±¦£¡¡ §©ª¦ ó £•¯¥²£·¦£¡ €î¯¥¦£­ î£±¦£¡¡ §ò:

2. …§©ñ² ­ í ¥¬©« §¦ ¡¯¡ §¥  ¡°£¦¥£²©§£±¥¡ •£¬¦ò: ‹©§¯¥

¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦ •¯§©ª• ¥¡¨©ª•·¦£¡  ¡°£§•²©ï ©ª§ ©° ­¥•

£§®¥¡£¬ò ©ª¡¥ ¯§¥¦ §£±¥¡ •£ó©ª·²£´¤ý •£¬¦²£´ ñ©ª§ô 40000
¦©­ •©ª­£±¥¡ ¬£¡®²£´ ©ª¡ ·©ï  § ¤  ¡°£¦¥£²©§¡ §¥·:

3. ÿ § û©ª•¡ §¥ ­±£§¨©ª¦ ®©±©ª°±©ª¡©ª¡ ·©ï Š ¦ ¯£¦©§«©¬¥ ò¡°£·¤©ª¦

í­¥¦¥¡£·²©ï ¥¬©í¡¬¥¦ò ¦©¡©¦ § í, ©§¥  ¡°£¦¥£²©§¥ ¦©­ •©ª­£±¥¡

¬£¡®²£´ò 45000í:

4. • §©¶¥ñ±£­  §•©ª ¥¬©« §¦ ¡¯¡ §ò  ¡°£§•²©ª¦  ¡ °°²£±¥¡

¥¡£•¯¥²£·¦£¡ Š ©ª§ ©° ­¥• ¥¬©« §¦ ¡¯ò ¦¥£õ£¦£¡£• ¯§©¶²©ª¦ í
 ¡°£¦¥£²©§¡ §¥:

5. ‰£¸£î ¢ °°²£±¥¡ ¥¡£•¯¥²£·¦£¡  ¡°£§•²£´ ©ª§ ©° ­¥• ¥¬©í¡¬¥¦ò Ø»

9.5î£±¦£¡¡ §©ª¦ Mn ¶©¡¡ §¥ ¡ §•£±©ª°±£¦³ ¥¡•©ª³£·¡ ­¥¢ ©§©ñ£•¥©§ ¡

(41%) ó £•¯¥²£¡©ª¦ í, ¥¢• ©ª§¥•©° ­¥• ¦©¡©¦ §£±¥¡ ¥¬©« §¦ ¡¯ò ü¥
ó £•¯¥²£¡©ª¦:

6. …ª§ ©° ­¥• ¥¬©« §¦ ¡¯¥ ó £•¯¥²£·¦£¡ õ£¦£¡£•  ¡°£¦¥£²©§¡ §ò

¦¥£²©§²©ª¦  ¡ ©ü ¦¥£±¡ ¯§¥¦ §¥ þŠ©², £±­ ¡£Š ®©±£¡©ª¦  ¡

¯ ¯§£¦ §¡ §, ¶ ¤¢£¦ §¡ § Š ¡©ª±¡¥¢• €•¯£¦ §¡ §, £±¢¥¡¤¡ý ¢¸£­  ¡

¦¥£²©§²©ª¦:

7. ‰¦£¡ ¢¸£­¡ §ò £§¨±©ª¡¤  ¡ û©§þ §¥ ò¡°£·¤©ª¦ ¢î¥¯£•©ª·¡ §¥

û£° °£²©§©ª¦ò ©ªïï©§¨©ï ¶£¯©ª• ¢î¥¯£•©ª·¡ §¥ý ñ£î §©¡¡ §¥ Š
ñ£î §©¡¥¡¡ §¥ ¸¥¢¯ ¡©¢§£·¦£¡:

ˆ¯ ¡£¸©¢©ª°±£¡ ° ¦£±©² ¶§£¯£§£•²£´ £ñ¸£¯£¡¤¡ §¥ ·©ª·£•

1. –.’. ‹§¥®©§±£¡, í.Ž. ð£§¢ ï±£¡, “.ˆ. •£²°±£¡ - Ranaridibunda ®©§¯¥

­±£§¨¥ £§®¥¡£¬¥ ¨£§þ ­¥ ¥¡£•¯¥²£·¥£±¥ î§©· ¢¥ ©ª¢©ª¦¡£¢¥§©ª¦ò

·£´§ Ø»-¥ î£±¦£¡¡ §©ª¦ II ‹¥¯©ª°±©ª¡ Š • ¸¡¥•£, 2005,4 (500),22-25

íô:

2. í.Ž. ð£§¢ ï±£¡, –.<. ‹§¥®©§±£¡, “.ˆ. •£²°±£¡ - Ranaridibunda ®©§¯¥

­±£§¨¥ £§®¥¡£¬¥ ·£´§ ØH-¥ î£±¦£¡¡ §©ª¦ ¥¡£•¯¥²£·¦£¡ Š Ø» 9.5
î£±¦£¡¡ §©ª¦ ó £•¯¥²£·¦£¡ î§©· ¢¥ ©ª¢©ª¦¡£¢¥§©ª°±©ª¡ò II
ºÜöàØéÚÛÆàÜÜì×½×æÜàäàåÆÆÆÇâØÚÓä×ÜÆ×,2005,N 3,cmp.118-125.

3. M.A. ËÚÓÙèÜ,C.A. ÈÚØÚâ×ÙèÜ,M.A. ÒÚßÚÙØèÜ,÷.æ.ÂÚØÖ×åèÜ,».Ã.

ÃØÛØÞÜÆ,P.Ê. ÊØÆåàØèÜ- ¹×æÚÜÆêéìÖÙÚÜàÓä×ÜÆèÞØ×àÙ×äÆêéÚÓ
÷Óàä� ÛÆÆÆàÜÙàå×Ü×ê×àØåÚÜÆêéàÓII ºÜöàØéÚÛÆàÜÜì×½×æÜàäàåÆÆÆ
ÇâØÚÓä×ÜÆ×,2007,N 10,cmp.147-161.

4. M.A. ËÚÓÙèÜ,Í.Ã. »ÚÓÚÖÚØÕèÜ,÷.æ.ÂÚØÖ×åèÜ,Ö.Ó.¹ÚØÞÙèÜ, P.r.
ÊØÆåàØèÜ -Â×äÝàÓì×öØÚÝÛÆÆàØåÚÜÆêéàÓnpu ÷ÝÖÙØ×éÚäçÜìæÖàÖÙàèÜÆèæ

II ÐØàãä×éì ãÆàæÆéÆÆ,ØÚÕÆÚÛÆàÜÜàáÆ ÝàÖéÆß×ÖÝàáãÆàäàåÆÆ,

é×ëÕÞÜÚØàÕÜìáÖÆéâàêÆÞé âàÕ÷åÆÕàá� »¾¼ÈÁ, ½ØÞÕì,2007ËÞãÜÚ,cmp.
289-296.

5. P.Ê.ÊØÆåàØèÜ -ÀäÆèÜÆ×àâØ×Õ×ä×ÜÜìæã×äÝàÓìæöØÚÝÛÆÆ åàéàå×ÜÚÙàÓÜÚ

âØàÛ×ÖÖàãØÚÙÆéàáÆÜÚÝÙÆÓÚÛÆÆÚØåÆÜÚêìâ×ß×ÜÆäèåÞ� ×ÝRanaridibunda

I/ À¾¼½»ºÈ ¹Ã» � Â, 2009, m.14,N 4,Óìâ.1, cmp.107-109.
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Ê¿ºÊÁ¿Å» ¿ÇÄÃ»»Ã ÊÃÉÈÁÀ»Ã

Á¼ÁÂ¾»»Á¼½º ÝÆÖäàÙÜàáº»ÃÈ½ºÀÃÎºº Æ¿¾ÃÈ½ºÀÃÎºº

ºÄÁÏ¾¿¹¾»½ÁÀ Ã¿Êº»ÃÄÌ Ð¾Ñ¾»º Ä¾¹»ÁÀÁË»ÌÒ ½¾Ñ¾»º¾

Á»½ÁÊ¾»¾ÄÃ(»Ã Ð¿º¹¾¿¾ ÍÅÊÇÔÈº Rana ridibunda)

¿¾Ä� ¹¾

ÁÕÜÆéÆêÚÝÙÞÚäçÜìæÆ ÆÜÙ×Ø×ÖÜìæÓàâØàÖàÓãÆàæÆéÆÆèÓäè×ÙÖè
ÓìèÖÜ×ÜÆ×é×æÚÜÆêéàÓØ×åÞäèÛÆÆàãé×ÜÚÓ×ø×ÖÙÓ,ÓÝàÙàØàéÖÞø×ÖÙÓ×ÜÜÞ�

Øàäç ÆåØÚ� Ù Æêàö×Øé×ÜÙì,ÞßÚÖÙÓÞ� øÆ× Ó ØÚêäÆßÜìæãÆàæÆéÆß×ÖÝÆæ

âØàÛ×ÖÖÚæ.ÓÜÚÖÙàèø××ÓØ×éèÓÛ×ÜÙØ×ÓÜÆéÚÜÆèÆÖÖä×ÕàÓÚÙ×ä×áÜÚæàÕÆÙÖè

àØÜÆÙÆÜàÓìáÛÆÝä,ÝàÙàØìáèÓäè×ÙÖèàÖÜàÓÜìéé×æÚÜÆêéàéÜ×áÙØÚäÆêÚÛÆÆ

ÚééÆÚÝÚÞÞØ×àÙ×äÆß×ÖÝÆæàØåÚÜÆêéàÓ.Ð×ØÓì×4 ö×Øé×ÜÙÚ÷ÙàåàÛÆÝäÚ

àã×Öâ×ßÆÓÚ� ÙãÆàÖÆÜÙ×êÚØåÆÜÆÜÚ,aÚØåÆÜÚêÚÝÚÙÚäÆêÆØÞ×ÙâàÖä×ÕÜÆá÷ÙÚâ

÷ÝÖâ×ØÆé×ÜÙàÓÖâ×ÛÆöÆß×ÖÝÆæÜ×ÝÚÙÚäÆÙÆß×ÖÝÆæã×äÝàÓ � Úâ×ØàÜàÓÆ
� Úâ×ØàÜÆÜàÓ,ÝàÙàØì×ÜÚâØÚÓäè� Ù ,,öàäÕÆÜå".

ÀìèÓä×ÜÆ×ÖÞã� ×ÕÆÜÆßÜàåàÖàÖÙÚÓÚö×Øé×ÜÙÚÆØÚÖÝØìÙÆ×àÖàã×ÜÜàÖÙ×á

àãØÚÙÆéàáÝÆÖäàÙÜàáÆÜÚÝÙÆÓÚÛÆÆâàêÓàäè� Ù ß×Ùß× ØÚêåØÚÜÆßÆÙç

ÞØ×àÙ×äÆß×ÖÝÞ� ÚØåÆÜÚêÞàÙÜ×ÞØ×àÙ×äÆß×ÖÝàá.

ÇÖàÓ×Ø� ×ÜÖÙÓàÓÚÜÜìáÜÚéÆé×ÙàÕàãØÚÙÆéàáÝÆÖäàÙÜàáÆÜÚÝÙÆÓÚÛÆÆ

éàë×Ù ãìÙç âØÆé×Ü×ÜâØÆÆÖÖä×ÕàÓÚÜÆÆÖÙØÞÝÙÞØÜìæàÖàã×ÜÜàÖÙ×á

àäÆåàé×ØÜìæã×äÝàÓ,ÓÙàéßÆÖä×ÆÕØÞåÆæö×Øé×ÜÙàÓ.

ÛÆÝäÚ -åÆÕØàäÆêÚØåÆÜÆÜÚÜÚéàß×ÓÆÜÞÆàØÜÆÙÆÜ.

ÓÕÆÖÖ×ØÙÚÛÆÆÓìèÓä×ÜìàâÙÆéÚäçÜì×ÞÖäàÓÆèÝÆÖäàÙÜàáÆÜÚÝÙÆÓÚÛÆÆÆ
âàÖä×ÕÞ� ø×á Ø×ÚÝÙÆÓÚÛÆÆ(Ø» 9.5)ÚØåÆÜÚêìâ×ß×ÜÆäèåÞ� ×ÝRanaridibunda.

ÇÖàÓ×Ø� ×ÜÖÙÓàÓÚÜÆ×é×ÙàÕÚàãØÚÙÆéàáÆÜÚÝÙÆÓÚÛÆÆ,ÝÚÝàÕÜàåàÆêé×ÙàÕàÓ
ÆêÞß×ÜÆèàäÆåàé×ØÜìæã×äÝàÓ âàêÓàäÆäàÆÖÖä×ÕàÓÚÙçÖÞã� ×ÕÆÜÆßÜà×

ÖÙØà×ÜÆ×Æêàö×Øé×ÜÙàÓÚØåÆÜÚêìÆ×åàÆêé×Ü×ÜÆèÓ Ù×ß×ÜÆ×é×ÙÚéàØöàêÚ.

ÓØ×êÞäçÙÚÙ×ÆÖÖä×ÕàÓÚÜÆáâàÝÚêÚÜà,ßÙàÞØ×àÙ×äÆß×ÖÝÚèÚØåÆÜÚêÚ

äèåÞ� ÝÆ,ÝàÙàØÚèØ×êÝàÆÜÕÞÛÆØÞ×ÙÖèÓÙ×ß×ÜÆ×é×ÙÚéàØöàêÚèÓäè×ÙÖè

ÙØÆé×Øàé.»×ÞØ×àÙ×äÆß×ÖÝÆáÆêà÷ÜêÆé,ÝàÙàØìáàãÜÚØÞëÆÓÚ×ÙÖèÓâ×ß×ÜÆ

åàäàÓÚÖÙÆÝàÓäèåÞ� ÝÆRanaridibunda Æ÷äÆéÆÜÆØÞ×ÙÖèÓàÓØ×éèé×ÙÚéàØöàêÚ

èÓäè×ÙÖèéàÜàé×Øàé.

ÐàÝÚêÚÜà,ßÙàÞØ×àÙ×äÆß×ÖÝÆáÆêà÷ÜêÆé,

ÝÆÖäàÙÜàáÆÜÚÝÙÆÓÚÛÆÆØ×ÚÝÙÆÓÆØÞ×ÙÖè(Ø»

ÕÓÞæÓÚä×ÜÙÜàåàMn, a Ü×ÞØ×Ù×äÆß×ÖÝÆá

Ø×ÚÝÙÆÓÆØÞ×ÙÖè.âØàÛ×ÖÖ×

ÖÞã� ×ÕÆÜÆÛìàã� ×ÕÆÜè� ÙÖè

Ù×ÙØÚé×Øì,å×ÝÖÚé×Øì,

Ø×ÚÝÙÆÓÚÛÆÆ,ÓàêéàëÜà,

Ø×ÚÝÙÆÓÚÛÆÆ

Ü×ÙàäçÝàÓÓÆÕ×

ÕÚë× àÝÙÚé×Øì.
èÓäè� ÙÖèØ×êÞäçÙÚÙàé

âØ×ÕÓÚØÆÙ×äçÜà
9.5) Ó

éàÜàé×ØÜìá

ÞØ×àÙ×äÆß×ÖÝàåà

ÙØÆé×ØÚ,Üà
½ÚÝÆ×,,à� ÆãÝÆ"

ØÚêãÚÓä×ÜÆè

âàÕÓ×ØåÜÞÙìá

âØÆÖÞÙÖÙÓÆÆÆàÜàÓ
Æêà÷ÜêÆéÜ×

Æêàö×Øé×ÜÙÚ

àãØÚêÞ� ÙÖèÙÚÝë×

Ó âØàÛ×ÖÖ×
ÓâØàÛ×ÖÖ×
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