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IN
ÅÙÜÒýàÛÜÐÔÜÝÍÔäÛáÜÞÏÍÖÏûÏÔÑØÍÒÒÑÕÑ ÛÑØÜÝ
×ÑÐÝÑÔÎÜ×. ÒÍßÐ A, A »ÒÕÏ� ÍÔÓÒ

180†

¾Æ� ÁÃ ÂÁ¼ÁÈº»¼·¹º·ÈÁ ¼ÁÆ¾ºË

ÁÐÝßÍÖäÒÑÛÝäÝÜÎý. ¸ÜÔÍÞÏÑÒÍÖäÒÑÜáÔÏÎÜÒÜÒÏÜ ûÖÑßáÑÝÔÜ� ÖÜÒÏÜ
ÍÒÝÏÎÏÐÔÑ� ÒýÎÏ áÔÜáÍÔÍÝÍÎÏ ÛáÑÛÑ� ÛÝØßÜÝüØÑÖ� ÞÏÏ ÎÏÐÔÑÑÔÕÍÒÏûÎÑØ,
ßÛÝÑàÙÏØýãÐÏã ×ÜàÛÝØÏ� . ÄÑÐÑÖÜÒÏÓÍÒÝÏ� ÏÑÝÏÐÑØÒÜÎÑÕßÝ� ýÝäÖÏ� ÜÒý
áÔÏÛßÿÏã ÏÎ ÑÝÔÏÞÍÝÜÖäÒýãÛØÑàÛÝØ -º¾È¹· � ¸¾¹º· Ð ÎÏÐÔÑÑÔÕÍÒÏûÎÍÎ
âÖÑÔýÐÏ� ÜÙÒÏÐÍ,ÛáÑÛÑ� ÒÑÛÝÏØýûýØÍÝäÕÔÏ� ÐÑØýÜûÍ� ÑÖÜØÍÒÏÓ,áÑÔÍúÜÒÏÓ
áÑÙÜÐ,ÛÖßãÑØÑÕÑÒÜÔØÍ º.Ä. þÔÍ � ßÔÒÑÕÑÔÍûØÏÝÏÓÍÒÝÏ� ÏÑÝÏÐÑØÜ×ØÍÒÜ
ûÍÝÎÏÖÍ áÜÔÛáÜÐÝÏØÒß� Ñ� ÖÍÛÝä ÏÛÛÖÜ×ÑØÍÒÏÓØ üÝÑÎ ÒÍáÔÍØÖÜÒÏÏ -
áÔÑÝÏØÑØÏÔßÛÒýã ÍÒÝÏÎÏÐÔÑ� Òýã áÔÜáÍÔÍÝÑØ,Øý×ÜÖÜÒÒýãÏû ØýÛ� Ïã
ÔÍÛÝÜÒÏà- âÏÝÑÒÞÏ×ÑØ,Ñ� ÖÍ×Í� ÿÏã ÔÓ×ÑÎ áÔÜÏÎßÿÜÛÝØáÜÔÜ×áÑÖß-
ÛÏÒÝÜÝÏÙÜÛÐÏÎÏ ÍÒÝÏ� ÏÑÝÏÐÍÎÏ: � ÏÔÑÝÑàâÍÔÎÍÐÑÖÑÕÏÙÜÛÐÑÕÑ×ÜàÛÝØÏÓ,
� ÜûØÔÜ×ÒÑÛÝä� ÛÝÍ� ÏÖäÒÑÛÝä� . ÝÍÐÏÎ áÔÜáÍÔÍÝÍÎÑÝÒÑÛÏÝÛÓÏ Jang",
áÔÏÎÜÒÓÜÎýà Ø¹ÐÍÒ×ÏÒÍØÏÏ ÒÍ áÔÑÝÓúÜÒÏÏáÑÛÖÜ×ÒÏã15 ÖÜÝ×ÖÓÖÜÙÜÒÏÓ
áÔÑÛÝß×ÒýãûÍ� ÑÖÜØÍÒÏà.þÝÑÝáÔÜáÍÔÍÝßÒÏÐÍÖÜÒáÑÞÜÖÑÎßÔÓ×ßáÔÏÙÏÒ.
¾×ÏÒ º¾Ç � È¾ ÐÑÎáÑÒÜÒÝüÝÑÕÑáÔÜáÍÔÍÝÍ ¦§ ÍÒ×ÔÑÕÔÍâÑÖÏ×áÔÑÓØÖÓÜÝ
ØýÔÍúÜÒÒÑÜáÔÑÝÏØÑØÑÛáÍÖÏÝÜÖäÒÑÜ,ÍÒÝÏ� ÍÐÝÜÔÏÍÖäÒÑÜ,úÍÔÑáÑÒÏúÍ� ÿÜÜ,
áÔÑÝÏØÑØÏÔßÛÒÑÜÏ ÏÎÎßÒÑÛÝÏÎßÖÏÔß � ÿÜÜ ×ÜàÛÝØÏÜ,Ï, Ø ÑÝÖÏÙÏÜ ÑÝ
� ÑÖä� ÏÒÛÝØÍ ÏûØÜÛÝÒýãÒÜÛÝÜÔÑÏ×ÒýãáÔÑÝÏØÑØÑÛáÍÖÏÝÜÖäÒýãÛÔÜ×ÛÝØ,ÒÜ
ØÖÏÓÜÝÒÍ ÛÏÒÝÜûáÔÑÛÝÍÕÖÍÒ×ÏÒÑØÏ ÒÜ áÔÑÓØÖÓÜÝÏã ÑÝÔÏÞÍÝÜÖäÒýã
üââÜÐÝÑØ,ØÙÍÛÝÒÑÛÝÏ,ÒÍ ÛÖÏûÏÛÝß� Ñ� ÑÖÑÙÐßúÜÖß×ÐÍ(Amroyan et al.,1999).½ ÑáýÝÍã in vitro ÍÒ×ÔÑÕÔÍâÑÖÏ×ÓØÖÓÜÝÛÓÍÒÝÍÕÑÒÏÛÝÑÎâÍÐÝÑÔÍ,
ÍÐÝÏØÏÔß� ÿÜÕÑÝÔÑÎ� ÑÞÏÝý (PAF) (Amroyan et al., 1999),áÑ×ÍØÖÓÜÝÛÏÒÝÜû
NO áßÝÜÎÏÒÕÏ� ÏÔÑØÍÒÏÓ� ÏÑÛÏÒÝÜûÍÏÒ×ßÞÏ � ÜÖäÒÑàNO-ÛÏÒÝÍûý(Chiou et
al., 2000), ÛÝÏÎßÖÏÔßÜÝ áÔÑ×ßÐÞÏ� ß-ÏÒÝÜÔâÜÔÑÒÍÏ áÔÑÖÏâÜÔÍÞÏ�
ÖÏÎâÑÞÏÝÑØ áÜÔÏâÜÔÏÙÜÛÐÑàÐÔÑØÏ(Panossian et al., 2002). <Kan Jang"
áÔÜ×ÛÝÍØÖÓÜÝÛÑ� Ñà âÏÐÛÏÔÑØÍÒÒß� ÐÑÎ� ÏÒÍÞÏ � ÛÝÍÒ×ÍÔÝÏûÏÔÑØÍÒÒýã
üÐÛÝÔÍÐÝÑØÔÍÛÝÜÒÏàAndrographis paniculataNees Ï Acanthopanaxsenticosus
Maxim.

Andrographis paniculata Nees. -- ÍÒ×ÔÑÕÔÍâÏÛÎÜÝÜÖäÙÍÝýà.Ïû×ÔÜØÒÜ
áÔÏÎÜÒÓÜÝÛÓØÝÔÍ×ÏÞÏÑÒÒÑàÎÜ×ÏÞÏÒÜ ÈÏÝÍÓ, ·Ò×ÏÏ, ØÛÝÔÍÒÍã� úÒÑà
ÁûÏÏ, ÌÜÒÝÔÍÖäÒÑàÏ � úÒÑà ÁÎÜÔÏÐÏ ×ÖÓÖÜÙÜÒÏÓÕÔÏ� Í, ÕÜÔáÜÛÍ,
ÐÏ� ÜÙÒýãÏÒâÜÐÞÏà, ×ÏûÜÒÝÜÔÏÏ,×ÏÛáÜáÛÏÏ, � ÑÖÜûÒÜàÕÑÔÖÍ,áÜÙÜÒÏÏ áÔÏ
Ñ� ÿÜÎ ÏÛÝÑÿÜÒÏÏ ÑÔÕÍÒÏûÎÍ.ÁÒ×ÔÑÕÔÍâÏÛÎÜÝÜÖäÙÍÝýàØãÑ×ÏÝØÛÑÛÝÍØ,áÑ-
ÐÔÍàÒÜàÎÜÔÜ,26 Í � ÔØÜ×ÏÙÜÛÐÏãÔÜÞÜáÝÑØ(Dymock et al., 1890). ¸ÍÔÓ×ß Û
ÞÜÒÒýÎÏ ÛØÑàÛÝØÍÎÏÍÒ×ÔÑÕÔÍâÏÛÍ, ÏûØÜÛÝÒýÎÏ Û ×ÔÜØÒÏãØÔÜÎÜÒ,
ÎÒÑÕÑÙÏÛÖÜÒÒýÜ ÛÑØÔÜÎÜÒÒýÜ ÏÛÛÖÜ×ÑØÍÒÏÓ áÑ×ÝØÜÔú×Í� Ý ÜÕÑ
üââÜÐÝÏØÒÑÛÝäáÔÏ ÔÓ×ÜûÍ� ÑÖÜØÍÒÏà.

ÇÜÐÍÔÛÝØÜÒÒýÜáÔÜáÍÔÍÝý, áÔÏÕÑÝÑØÖÜÒÒýÜÒÍ ÑÛÒÑØÜüÐÛÝÔÍÐÝÑØ
ÍÒ×ÔÑÕÔÍâÏÛÍ ÎÜÝÜÖäÙÍÝÑÕÑ,Ø ÒÍÛÝÑÓÿÜÜØÔÜÎÓ×ÑÛÝÍÝÑÙÒÑ� ÏÔÑÐÑ
áÔÏÎÜÒÓ� ÝÛÓ×ÖÓ áÔÑâÏÖÍÐÝÏÐÏ Ï ÖÜÙÜÒÏÓáÔÑÛÝß×ÒýãûÍ� ÑÖÜØÍÒÏà,
ÏÒâÜÐÞÏà ØÜÔãÒÏã×ýãÍÝÜÖäÒýãáßÝÜàÏ úÜÖß×ÑÙÒÑ-ÐÏ� ÜÙÒÑÕÑÝÔÍÐÝÍØ
ÐÍÙÜÛÝØÜáÔÑÝÏØÑÎÏÐÔÑ� Òýã, áÔÑÝÏØÑØÑÛáÍÖÏÝÜÖäÒýã,áÔÑÝÏØÑØÏÔßÛÒýã,
áÔÑÝÏØÑÑáßãÑÖÜØýãÛÔÜ×ÛÝØ.½ 2001 ÕÑ×ß ½ÛÜÎÏÔÒÑà ÑÔÕÍÒÏûÍÞÏÜà
û×ÔÍØÑÑãÔÍÒÜÒÏÓÍÒ×ÔÑÕÔÍâÏÛÎÜÝÜÖäÙÍÝýàØÐÖ� ÙÜÒØÛáÏÛÑÐ30 ÒÍÏ � ÑÖÜÜ
ØÍúÒýã ÖÜÐÍÔÛÝØÜÒÒýãÔÍÛÝÜÒÏàÝÔÍ×ÏÞÏÑÒÒÑà ÎÜ×ÏÞÏÒý (WHO-TRM.,
2001).

<KanJang"áÔÑ� ÜÖ� ÏÔÑÐÏÜÐÖÏÒÏÙÜÛÐÏÜÏÛáýÝÍÒÏÓ, áÑ×ÝØÜÔ×ÏØ� ÏÜ ÜÕÑ
ØýÛÑÐß� üââÜÐÝÏØÒÑÛÝäÏ � ÜûÑáÍÛÒÑÛÝä.¾×ÒÍÐÑ, âÍÔÎÍÐÑÐÏÒÜÝÏÐÍ
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� ÏÑ×ÑÛÝßáÒÑÛÝäÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏûßÙÜÒýÒÜ×ÑÛÝÍÝÑÙÒÑ.·ûØÜÛÝÒýÜÎÜÝÑ×ýÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÍã � ÏÑÖÑÕÏÙÜÛÐÏã
úÏ×ÐÑÛÝÓã ÒÜ ØÍÖÏ×ÏÔÑØÍÒý, ÙÝÑ ÒÜ ÏÛÐÖ� ÙÍÜÝ Ñ� Ï � ÑÐ áÔÏ ÜÕÑÐÑÖÏÙÜÛÝØÜÒÒÑÎÑáÔÜ×ÜÖÜÒÏÏ,ÏÒÝÜÔáÔÜÝÍÞÏÏáÑÖßÙÜÒÒýãÔÜûßÖäÝÍÝÑØÏ ÒÜ×ÍÜÝØÑûÎÑúÒÑÛÝÏÏã áÔÏÎÜÒÜÒÏÓ×ÖÓÏûßÙÜÒÏÓâÍÔÎÍÐÑÐÏÒÜÝÏÐÏ áÔÜáÍÔÍÝÍ.ÌÜÖä Ï ûÍ×ÍÙÏ ÏÛÛÖÜ×ÑØÍÒÏÓ.ÌÜÖä ÒÍÛÝÑÓÿÜÕÑÏÛÛÖÜ×ÑØÍÒÏÓ ÛÑû×ÍÒÏÜ
ØÍÖÏ×ÏÔÑØÍÒÒýãÎÜÝÑ×ÑØÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏûßÙÜÒÏÜÑÛÒÑØÒýãûÍÐÑÒÑÎÜÔÒÑÛÝÜàÜÕÑáÑÛÝßáÖÜÒÏÓØÐÔÑØä,ÔÍÛáÔÜ×ÜÖÜÒÏÓüÖÏÎÏÒÍÞÏÏ Ïû ÑÔÕÍÒÏûÎÍ×ÖÓØý� ÑÔÍÑáÝÏÎÍÖäÒÑÕÑÔÜúÏÎÍ ×ÑûÏÔÑØÍÒÏÓ.
1.

½ÛÑÑÝØÜÝÛÝØÏÏÛáÑÛÝÍØÖÜÒÒÑàÞÜÖä� � ýÖÏ ÑáÔÜ×ÜÖÜÒýÛÖÜ×ß� ÿÏÜ ûÍ×ÍÙÏ:¼ÍûÔÍ� ÑÝÐÍ Ïû � ÏÔÍÝÜÖäÒÑÕÑ,×ÑÛÝÑØÜÔÒÑÕÑÏ ÝÑÙÒÑÕÑÎÜÝÑ×ÍÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÔÍÛÝÏÝÜÖäÒÑÎÛýÔäÜÏ
ÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÍãÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑ.2 ¼ÍûÔÍ� ÑÝÐÍÏû � ÏÔÍÝÜÖäÒÑÕÑ,×ÑÛÝÑØÜÔÒÑÕÑ,ÝÑÙÒÑÕÑ· ØýÛÑÐÑÙßÛÝØÏÝÜÖäÒÑÕÑÎÜÝÑ×Í ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ� ÏÑÖÑÕÏÙÜÛÐÏã
úÏ×ÐÑÛÝÓã.

3. ·ÛÛÖÜ×ÑØÍÒÏÜÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ4. ·ÛÛÖÜ×ÑØÍÒÏÜâÍÔÎÍÐÑÐÏÒÜÝÏÐÏ Ï � ÏÑ×ÑÛÝßáÒÑÛÝÏ
ÐÔÑØÏ.

úÏØÑÝÒýã. ÍÒ×ÔÑÕÔÍâÑÖÏ×Íß
5. ·ÛÛÖÜ×ÑØÍÒÏÜâÍÔÎÍÐÑÐÏÒÜÝÏÐÏ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í

ØÑÖäÞÍã.
ÒÍ û×ÑÔÑØýã×Ñ� ÔÑ-

6. ¼ÍÛÙÜÝÒÍ ÑÛÒÑØÜáÑÖßÙÜÒÒýã×ÍÒÒýãÑáÝÏÎÍÖäÒÑÕÑÔÜúÏÎÍáÔÏÜÎÍ ÝÍ� ÖÜÝÑÐ*Knn Jang>>
ÎÒÑÕÑÐÔÍÝÒÑÕÑ

¸ÍßÙÒÍÓ ÒÑØÏûÒÍ.¼ÍûÔÍ� ÑÝÍÒýÒÑØýÜÏû � ÏÔÍÝÜÖäÒýÜ,
ØýÛÑÐÑÙßÛÝØÏÝÜÖäÒýÜÎÜÝÑ×ý ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑ

×ÑÛÝÑØÜÔÒýÜ,
ÑáÔÜ×ÜÖÜÒÏÓ

ÝÑÙÒýÜ

ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÎÑÙÜ áÖÍûÎÜ ÐÔÑØÏÛ áÑÎÑÿä � ÕÍûÑØÑàãÔÑÎÍÝÑ-ÎÍÛÛ-ÛáÜÐÝÔÑÎÜÝÔÏÏ(ÊX/MC) ØýÛÑÐÑüââÜÐÝÏØÒÑÕÑÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍ(½þÈþ). ·ÛÛÖÜ×ÑØÍÒý� ÏÑ×ÑÛÝßáÒÑÛÝä,ÛØÓûýØÍÒÏÜ� ÜÖÐÍÎÏ ÐÔÑØÏÛÔÍØÒÏÝÜÖäÒÍÓâÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Íß úÏØÑÝÒýã
ÔÍûÖÏÙÒýã ×Ñû üÐÛÝÔÍÐÝÍAndrographis paniculata N. ½áÜÔØýÜ

áÔÏ ØØÜ×ÜÒÏÏ
ÏûßÙÜÒÍâÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÒÍ Ö� ×Óã. ½ýÓØÖÜÒýÑÛÒÑØÒýÜûÍÐÑÒÑÎÜÔÒÑÛÝÏØÛÍÛýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í½ ÐÔÑØä,ÜÕÑÔÍÛáÔÜ×ÜÖÜÒÏÓüÖÏÎÏÒÍÞÏÏ Ïû ÑÔÕÍÒÏûÎÍáÔÏ áÜÔÑÔÍÖäÒÑÎáÔÏÜÎÜ ÝÍ� ÖÜÝÑÐ*Knn Jang"¸ÍÑÛÒÑØÜáÑÖßÙÜÒÒýã×ÍÒÒýã áÔÑØÜ×ÜÒÔÍÛÙÜÝÔÍØÒÑØÜÛÒýãÛÔÜ×ÒÜà,ÎÏÒÏÎÍÖäÒÑà ÎÍÐÛÏÎÍÖäÒÑà ÐÑÒÞÜÒÝÔÍÞÏàÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÐÔÑØÏÙÜÖÑØÜÐÍáÔÏ ÜÕÑÎÒÑÕÑÐÔÍÝÒÑÎáÔÏÜÎÜØÝÜÔÍáÜØÝÏÙÜÛÐÑà×ÑûÜ.

¸ÍßÙÒÑ-áÔÍÐÝÏÙÜÛÐÑÜûÒÍÙÜÒÏÜÔÍ� ÑÝý. ÄÑÖßÙÜÒÒýÜâÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜ×ÍÒÒýÜ ×Í � Ý ØÑûÎÑúÒÑÛÝäÑáÔÜ×ÜÖÏÝäáÔÍØÏÖäÒýàÔÜúÏÎ ×ÑûÏÔÑØÍÒÏÓáÔÜáÍÔÍÝÍ*KanJang ¼ÍûÔÍ� ÑÝÍÒÒýàÎÜÝÑ×ÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÏáÑÎÑÿÏ ØýÛÑÐÑüââÜÐÝÏØÒÑàúÏ×ÐÑÛÝÒÑàãÔÑÎÍÝÑÕÔÍâÏÏ(½þ� Â) ÛÖßúÏÝ×ÖÓÏ×ÜÒÝÏâÏÐÍÞÏÏ ÛÝÍÒ×ÍÔÝÏûÍÞÏÏ ÔÍÛÝÏÝÜÖäÒÑÕÑÛýÔäÓ,ÝÍ� ÖÜÝÑÐ*KanJang"
×ÔßÕÏã áÔÜáÍÔÍÝÑØ,ÛÑ×ÜÔúÍÿÏã üÐÛÝÔÍÐÝýAndrographis paniculata N.¼ÍûÔÍ� ÑÝÍÒÒýÜÎÜÝÑ×ý ÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÎÑÕßÝ� ýÖÏ ÏÛáÑÖäûÑØÍÒý×ÖÓÏûßÙÜÒÏÓ � ÏÑüÐØÏÐØÏØÍÖÜÒÝÒÑÛÝÏ,âÍÔÎÍÐÑÐÏÒÜÝÏÐÏ, ÎÜÝÍ� ÑÖÏûÎÍ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏ ×ÖÓÐÖÏÒÏÐÑ-âÍÔÎÍÐÑÖÑÕÏÙÜÛÐÑàÐÑÔÔÜÐÞÏÏ×ÑûÔÍûÖÏÙÒýãáÔÜáÍÔÍÝÑØ,ÛÑ×ÜÔúÍÿÏãüÐÛÝÔÍÐÝAndrographispaniculataN.

½ÒÜ×ÔÜÒÏÜÔÜûßÖäÝÍÝÑØÏÛÛÖÜ×ÑØÍÒÏÓ.¼ÍûÔÍ� ÑÝÍÒÒýàÎÜÝÑ× ÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÏ áÑÎÑÿÏ ½þ� Â ØÒÜ×ÔÜÒ � ØÜ×ÛÐÑÎÏÒÛÝÏÝßÝÜÖÜÐÍÔÛÝØÜÒÒýãÔÍÛÝÜÒÏà ÛÖßúÏÝ×ÖÓÏ×ÜÒÝÏâÏÐÍÞÏÏ Ï ÛÝÍÒ×ÍÔÝÏûÍÞÏÏ

ÔÍÛÝÏÝÜÖäÒÑÕÑÛýÔäÓ,ÝÍ� ÖÜÝÑÐ*KanJang" ×ÔßÕÏãáÔÜáÍÔÍÝÑØ,ÛÑ×ÜÔúÍÿÏã
üÐÛÝÔÍÐÝýAndrographispaniculataN.

ÁáÔÑ� ÍÞÏÓ ÎÍÝÜÔÏÍÖÑØ×ÏÛÛÜÔÝÍÞÏÏ. ¶ÍÝÜÔÏÍÖý ÑÛÒÑØÒýÜáÑÖÑúÜÒÏÓ
×ÏÛÛÜÔÝÍÞÏÏ×ÑÖÑúÜÒýÒÍ ÁÒÍÖÏÝÏÙÜÛÐÑÎÚÑÔßÎÜ 2000(¶ÑÛÐØÍ,2000),XII
»úÜÕÑ×ÒÑàÐÑÒâÜÔÜÒÞÏÏDrug Information Association (¸ÏÿÞÍ, 2000), III
¶Üú×ßÒÍÔÑ×ÒÑÎÐÑÒÕÔÜÛÛÜáÑâÏÝÑÎÜ×ÏÞÏÒÜ (¶ � ÒãÜÒ,2000),ÒÍ ûÍÛÜ×ÍÒÏÏ
ÒÍßÙÒÑÕÑÛÑØÜÝÍÁÕÜÒÝÛÝØÍáÑÖÜÐÍÔÛÝØÍÎÏ ÎÜ×ÏÞÏÒÛÐÏÎ ÝÜãÒÑÖÑÕÏÓÎM3 ¼Á
(»ÔÜØÍÒ,2001),ÒÍ ûÍÛÜ×ÍÒÏÏ ÒÍßÙÒÑÕÑÑ� ÿÜÛÝØÍâÍÔÎÍÐÑÖÑÕÑØ(»ÔÜØÍÒ,2002).

Äß� ÖÏÐÍÞÏÏ. ÄÑ ÝÜÎÜ×ÏÛÛÜÔÝÍÞÏÏÑáß� ÖÏÐÑØÍÒÑ7 ÔÍ� ÑÝ.
¹ÝÔßÐÝßÔÍÏ Ñ�	 ÜÎ ÔÍ� ÑÝý. ÀÏÛÛÜÔÝÍÞÏÓÏûÖÑúÜÒÍ ÒÍ 134 ÛÝÔÍÒÏÞÍã

ÎÍ � ÏÒÑáÏÛÒÑÕÑÝÜÐÛÝÍ.¼Í� ÑÝÍ ÛÑÛÝÑÏÝÏû ØØÜ×ÜÒÏÓ,Ñ� ûÑÔÍÖÏÝÜÔÍÝßÔý,
ÑáÏÛÍÒÏÓ ÎÜÝÑ×ÑØÏÛÛÖÜ×ÑØÍÒÏÓ,ÔÜûßÖäÝÍÝÑØÏÛÛÖÜ×ÑØÍÒÏÓÏã Ñ� Ûßú×ÜÒÏÓ,
ûÍÐÖ� ÙÜÒÏÓ,ØýØÑ×ÑØ,ÖÏÝÜÔÍÝßÔÒÑÕÑßÐÍûÍÝÜÖÓÏ áÔÏÖÑúÜÒÏÓ.ÄÑÖßÙÜÒÒýÜ
ÔÜûßÖäÝÍÝýÑ� Ñ� ÿÜÒý Ø 48 ÝÍ� ÖÏÞÍã, 22 ÔÏÛßÒÐÍã 1 ÛãÜÎÜ.
ÆÏ� ÖÏÑÕÔÍâÏÙÜÛÐÏàßÐÍûÍÝÜÖäØÐÖ� ÙÍÜÝ151 ÏÛÝÑÙÒÏÐ.

¶Áº»¼·ÁÇ ¶»º¾ÀË ·¹¹Ç»À¾½Á¸·Ã

ÄÜÔØß� ÛÜÔÏ� âÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏãÏÛÛÖÜ×ÑØÍÒÏàáÔÑØÑ×ÏÖÏÒÍ 139
ÐÔýÛÍãØÜÛÑÎ100-140ÕÔ.·ÛÛÖÜ×ÑØÍÒÏÜâÍÔÎÍÐÑÐÏÒÜÝÏÐÏ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í
áÔÑØÑ×ÏÖÏáÑÛÖÜØØÜ×ÜÒÏÓÛßÛáÜÒûÏÏüÝÍÒÑÖäÒÑÕÑüÐÛÝÔÍÐÝÍÍÒ×ÔÑÕÔÍâÏÛÍ
ÎÜÝÜÖäÙÍÝÑÕÑ(þÁ¶) ØÒßÝÔÏØÜÒÒÑØ×ÑûÜ20 Îr/Ðr áÜÔÑÔÍÖäÒÑØ×ÑûÍã20
Îr/Ðr Ï 200 ÎÕ/Ðr. ¾Ý� ÑÔÐÔÑØÏáÔÑØÑ×ÏÖÏáßÝÜÎ ×ÜÐÍáÏÝÍÞÏÏ úÏØÑÝÒýã
ÙÜÔÜû0.25;0.5;1.0;1.5;2.0;4.0;6.0;8.0ÙÍÛÑØáÑÛÖÜØØÜ×ÜÒÏÓáÔÜáÍÔÍÝÍ.ÈÔÑØä
ÑÝ� ÏÔÍÖÏ ØÞÜÒÝÔÏâßúÒýÜáÔÑ� ÏÔÐÏ, ÛÑ×ÜÔúÍÿÏÜ3.8%ÔÍÛÝØÑÔÝÔÏÒÍÝÔÏÜØÑà
ÛÑÖÏÖÏÎÑÒÒÑàÐÏÛÖÑÝý(9:1,Ñ� /Ñ� ), ÞÜÒÝÔÏâßÕÏÔÑØÍÖÏáÔÏ 3000Ñ� ÑÔ/ÎÏÒ
ÝÜÙÜÒÏÜ15 ¶·¸ ãÔÍÒÏÖÏ áÔÏ -200 ¹. ÀÖÓÏûßÙÜÒÏÓÐÏÒÜÝÏÐÏ ØýØÜ×ÜÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛÎÑÙÑàÏÛáÑÖäûÑØÍÖÏÛáÜÞÏÍÖäÒýÜÎÜÝÍ� ÑÖÏÙÜÛÐÏÜÐÍÎÜÔý
×ÖÓÔÍû×ÜÖäÒÑÕÑÛ� ÑÔÍÎÑÙÏ · âÜÐÍÖÏà.

ÈÖÏÒÏÙÜÛÐÏÜÏÛáýÝÍÒÏÓ � ýÖÏ áÔÑØÜ×ÜÒýÒÍ 16 û×ÑÔÑØýã×Ñ� ÔÑØÑÖäÞÍã
(ÛÜÎÏ ÎßúÙÏÒÍã Ï ×ÜØÓÝÏúÜÒÿÏÒÍã). ¹ÔÜ×ÒÏà ØÑûÔÍÛÝÏÛáýÝßÜÎýã - 39.8ÖÜÝ;ÛÔÜ×ÒÏàØÜÛ- 65.12ÐT.ÀÑ� ÔÑØÑÖäÞýÒÜáÔÏÎÜÒÓÖÏÎÜ×ÏÐÍÎÜÒÝÑØØÝÜÙÜÒÏÜ
ÎÜÛÓÞÍ×ÑáÔÑØÜ×ÜÒÏÓÏÛáýÝÍÒÏà. ½ ÍÒÍÎÒÜûÜÏÛáýÝßÜÎýã ÒÜÒÍ� Ö� ×ÍÖÑÛä
ÛÖßÙÍÜØûÖÑßáÑÝÔÜ� ÖÜÒÏÓÍÖÐÑÕÑÖÜÎÏÖÏ ÒÍÔÐÑÝÏÐÍÎÏ, � ÑÖä� ÏÒÛÝØÑÏû ÒÏã� ýÖÏ ÒÜÐßÔÓÿÏÎÏ. ¹ÑÛÝÑÓÒÏÜ×Ñ� ÔÑØÑÖäÞÜØØÝÜÙÜÒÏÜÏÛáýÝÍÒÏà ÒÍãÑ×ÏÖÑÛä
áÑ× ÐÑÒÝÔÑÖÜÎÎÜ×ÏÞÏÒÛÐÑÕÑáÜÔÛÑÒÍÖÍ.¾Ý� ÑÔ×Ñ� ÔÑØÑÖäÞÜØÑÞÜÒÐß� ÜûÑáÍÛÒÑÛÝÏÖÜÐÍÔÛÝØÍáÔÑØÑ×ÏÖÏÒÍ ÑÛÒÑØÜÑ�	 ÜÐÝÏØÒÑÕÑÏÛÛÖÜ×ÑØÍÒÏÓ(ÏûÎÜÔÜÒÏÓÐÔÑØÓÒÑÕÑ×ÍØÖÜÒÏÓ,ÙÍÛÝÑÝýÛÜÔ×ÜÙÒýãÛÑÐÔÍÿÜÒÏà áÔÑÙÏãáÑÐÍûÍÝÜÖÜà),ÛÝÍÒ×ÍÔÝÒýãÖÍ� ÑÔÍÝÑÔÒýãÍÒÍÖÏûÑØ - ÏûÎÜÔÜÒÏÓ ÕÜÎÍÝÑ-
ÖÑÕÏÙÜÛÐÏã(ÙÏÛÖÑÖÜàÐÑÞÏÝÑØ,üÔÏÝÔÑÞÏÝÑØ,ÑáÔÜ×ÜÖÜÒÏÜÕÜÎÍÕÖÑ� ÏÒÍ,
ÕÜÎÍÝÑÐÔÏÝÍ ×Ô.) � ÏÑãÏÎÏÙÜÛÐÏã (ÐÑÒÞÜÒÝÔÍÞÏÓÕÖ� ÐÑûý,ÐÔÜÍÝÏÒÏÒÍ,
ÒÍÝÔÏÓ, ÐÍÖÏÓ) áÍÔÍÎÜÝÔÑØ.·ÛÛÖÜ×ÑØÍÒÏÓ� ýÖÏ ×ÑáßÿÜÒý þÝÏÙÜÛÐÏÎ
ÈÑÎÏÝÜÝÑÎ áÔÏ ÁÕÜÒÛÝØÜáÑÖÜÐÍÔÛÝØÍÎÎÜ×ÏÞÏÒÛÐÏÎ ÝÜãÒÑÖÑÕÏÓÎM3 ¼Á

áÔÑØÑ×ÏÖÏÛäÛáÏÛäÎÜÒÒÑÕÑÛÑÕÖÍÛÏÓ×Ñ� ÔÑØÑÖäÞÜØÒÍ � ÍûÜ ·ÒÛÝÏÝßÝÍ
ÕÜÎÍÝÑÖÑÕÏÏ áÜÔÜÖÏØÍÒÏÓÐÔÑØÏM3 ¼Á. ÀÑ� ÔÑØÑÖäÞýáÔÏÒÏÎÍÖÏ áÑ 4
ÝÍ� ÖÜÝÐÏŸKanJang"ÒÍÝÑÿÍÐ,Ñ×ÒÑÐÔÍÝÒÑ,Ø8.00ßÝÔÍûÍ 2 ÙÍÛÍ×ÑûÍØÝÔÍÐÍ.ºÍ � ÖÜÝÐÏûÍáÏØÍÖÏÛä200 ØÑ×ý.¾� ÔÍûÞýØÜÒÑûÒÑàÐÔÑØÏØÑ�	 ÜÎÜ áÑ9 ¶Ç
ÑÝ� ÏÔÍÖÏ ×ÑáÔÏÜÎÍ áÔÜáÍÔÍÝÍ ÙÜÔÜû0.5,1.0,1.5,2.0,3.0,4.0,6.0,8.0ÙÍÛÑØ
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áÑÛÖÜáÔÏÜÎÍ. ÈÔÑØäÛÑ� ÏÔÍÖÏ ÒÜáÑÛÔÜ×ÛÝØÜÒÒÑáÔÑ� ÏÔÐÏ ÛþÀºÁ, áÖÍûÎßÑÝ×ÜÖÓÖÏÞÜÒÝÔÏâßÕÏÔÑØÍÒÏÜÎãÔÍÒÏÖÏ áÔÏ -200¹.
¶ÜÝÑ×ýÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ýÖÏ ÔÍûÔÍ� ÑÝÍÒýÛáÔÏÎÜÒÜÒÏÜÎ ØýÛÑÐÑüââÜÐÝÏØÒÑÕÑúÏ×ÐÑÛÝÒÑÕÑãÔÑÎÍÝÑÕÔÍâÍ"BeckmanHPLC GOLD", ÕÍûÑØÑÕÑãÔÑÎÍÝÑ-ÎÍÛÛ-ÛáÜÐÝÔÑÎÜÝÔÍ"Hewlett Packard5973/6890",

Packard
ØýÛÑÐÑüââÜÐÝÏØÒÑÕÑÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍ"Hewlett

HPIDC"", ÛáÜÐÝÔÑâÑÝÑÎÜÝÔÍ"Beckman DU640i". ½ ÔÍ� ÑÝÜ� ýÖÏ
ÏÛáÑÖäûÑØÍÒýÛÝÍÒ×ÍÔÝÒýàÑ� ÔÍûÜÞÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ÛÝÔßÐÝßÔÍÐÑÝÑÔÑÕÑ� ýÖÍ
ÑãÍÔÍÐÝÜÔÏûÑØÍÒÍÎÜÝÑ×ÍÎÏ ÃMP · ÎÍÛÛ-ÛáÜÐÝÔÑÎÜÝÔÏÏ ØÏ×Ü ÍÞÜÝÍÝÑØÏ
ÝÔÏÎÜÝÏÖÛÏÖÏÖäÒýã áÔÑÏûØÑ×Òýã, ÝÍ� ÖÜÝÐÏ ŸKan Jang¦ 
, üÐÛÝÔÍÐÝÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑ,áÔÜ×ÑÛÝÍØÖÜÒÒýÜ� ØÜ×ÛÐÏÎÏÒÛÝÏÝßÝÑÎÔÍÛÝÜÒÏà
(ÊÜÝÜ� ÑÔÕ).½ýÛÑÐÑÑÙÏÿÜÒÒýÜÔÍÛÝØÑÔÏÝÜÖÏÏ ÛÝÍÒ×ÍÔÝý� ýÖÏ áÑÖßÙÜÒýÑÝâÏÔÎ Aldrich, Sigma,Roth Ï ×Ô.

¶ÜÝÑ×ÑáÔÜ×ÜÖÜÒÏÓÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ ÐÔÑØÏ.¹ØÓûýØÍÒÏÜ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ ÐÔÑØÏÏûßÙÍÖÏ ÎÜÝÑ×ÑÎ ÔÍØÒÑØÜÛÒÑÕÑ×ÏÍÖÏûÍ(Wagner, 1971). ½ ×ÏÍÖÏûÒýà ÎÜ� ÑÐ Ïû áÑÖßáÔÑÒÏÞÍÜÎÑàÎÜÎ � ÔÍÒý,
ÛÑ×ÜÔúÍÿÜà0.9¶Ç ÔÍÛÝØÑÔÍ� ýÙÜÕÑÛýØÑÔÑÝÑÙÒÑÕÑÍÖä� ßÎÏÒÍ (Æ¹Á) (Serva)
ÔÍûÒýãÐÑÒÞÜÒÝÔÍÞÏÓã(2.8-10-4ÎÑÖä,2.8010-5ÎÑÖäÏ 2.8-10-6ÎÑÖä)ÏÖÏ áÖÍûÎßÐÔÑØÏÙÜÖÑØÜÐÍ,×Ñ� ÍØÖÓÖÏ0.1 ¶Ç ÔÍÛÝØÑÔÍÍÒ×ÔÑÕÔÍâÑÖÏ×Í(ÐÑÒÜÙÒÍÓÐÑÒÞÜÒÝÔÍÞÏÓ29 ÎÐÝ/ÎÖ (0.083 ÎÎÑÖä). ÀÏÍÖÏûÒýà ÎÜ� ÑÐáÑÕÔßúÍÖÏÐÍÎÜÔß, ûÍáÑÖÒÜÒÒß� 5 ¶Ç ÏÒÐß� ÍÞÏÑÒÒÑàÛÎÜÛÏ. ÀÏÍÖÏû áÔÑØÑ×ÏÖÏáÔÏÝÜÎáÜÔÍÝßÔÜ37%C áÑÛÝÑÓÒÒÑÎáÜÔÜÎÜ� ÏØÍÒÏÏ. ÈÍú×ýÜ 60 ¶·¸ ÑÝ� ÏÔÍÖÏ
ÍÖÏÐØÑÝßáÑ 0.03 ×ÖÓáÔÑØÜ×ÜÒÏÓÍÒÍÖÏûÍ ÎÜÝÑ×ÑÎ ½þ� Â. ¾Ý� ÑÔáÔÑ�áÔÜÐÔÍÿÍÖÏ áÑÛÖÜ ÒÍÛÝßáÖÜÒÏÓÐÏÒÜÝÏÙÜÛÐÑÕÑÔÍØÒÑØÜÛÏÓ,ÐÑÕ×Í
ÐÑÒÞÜÒÝÔÍÞÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÏÒÐß� ÍÞÏÑÒÒÑàÛÎÜÛÏ ÒÜ ÎÜÒÓÖÍÛäÏÖÏÐÑÖÜ� ÍÖÍÛä áÔÜ×ÜÖÍã10%.¾� ÔÍûÞý×ÖÓ½þ� Â ÕÑÝÑØÏÖÏáßÝÜÎÛÎÜ� ÏØÍÒÏÓÑÝÑ� ÔÍÒÒýãáÔÑ� ÛÔÍØÒýÎ Ñ�	 ÜÎÑÎ ÔÍÛÝØÑÔÍØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍáÔÑáÏÖ-4-ÕÏ×ÔÑÐÛÏ� ÜÒûÑÍÝÍ(Aldrich) ØÐÑÒÞÜÒÝÔÍÞÏÏ20 ÎÐÕ/ÎÖ. ÀÖÓÑáÔÜ×ÜÖÜÒÏÓÛÝÜáÜÒÏÍ×ÛÑÔ� ÞÏÏ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÒÍ ÎÜÎ � ÔÍÒÜ ×ÏÍÖÏûÒÑÕÑ ÎÜ� ÐÍáÔÑØÑ×ÏÖÏÐÑÒÝÔÑÖäÒýÜÑáýÝý, Ø ÐÑÝÑÔýãØ×ÏÍÖÏûÒýà ÎÜ� ÑÐ×Ñ� ÍØÖÓÖÏ
ÔÍÛÝØÑÔÆ¹Á (ÐÑÒÝÔÑÖäA) Ï ÔÍÛÝØÑÔÍÒ×ÔÑÕÔÍâÑÖÏ×Í(ÐÑÒÝÔÑÖäÆ).ÈÑÖÏÙÜÛÝØÜÒÒÑÜÑáÔÜ×ÜÖÜÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÖÜÐÍÔÛÝØÜÒÒÑÎÔÍÛÝÏÝÜÖäÒÑÎ
ÛýÔäÜ,üÐÛÝÔÍÐÝÍãÏ ÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÍãÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑÎÜÝÑ×ÑÎ ½þ� Â. ¹ÝÍÒ×ÍÔÝÏûÍÞÏ � ÖÜÐÍÔÛÝØÜÒÒÑÕÑÔÍÛÝÏÝÜÖäÒÑÕÑÛýÔäÓ,üÝÍÒÑÖäÒÑÕÑüÐÛÝÔÍÐÝÍÏ ÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÑØÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑáÔÑØÑ×ÏÖÏÛáÑÎÑÿä � ½þÂ� ÔÍûÔÍ� ÑÝÍÒÒýÎ ÒÍÎÏ ÎÜÝÑ×ÑÎ.ÁÒÍÖÏÝÏÙÜÛÐß� áÔÑ� ß (ÛßãÑÜÔÍÛÝÜÒÏÜ,ÏûÎÜÖäÙÜÒÒýÜÝÍ� ÖÜÝÐÏ,ÕßÛÝÑàÏÖÏÛßãÑà üÐÛÝÔÍÐÝ)üÐÛÝÔÍÕÏÔÑØÍÖÏÎÜÝÍÒÑÖÑÎ áÑÖßÙÜÒÒýàüÐÛÝÔÍÐÝÍÒÍÖÏûÏÔÑØÍÖÏ ØÎÜÛÝÜÛ ØÒßÝÔÜÒÒÏÎÛÝÍÒ×ÍÔÝÑÎ,üÝÏÖÑØýÎüâÏÔÑÎ áÍÔÍ-
LiChroCART
ÑÐÛÏ� ÜÒûÑàÒÑàÐÏÛÖÑÝý (Aldrich), ÒÍ ãÔÑÎÍÝÑÕÔÍâÏÙÜÛÐÑàÐÑÖÑÒÐÜRP-18ÛÍÖÐÏÖÏÔÑØÍÒÒýÎÛÏÖÏÐÍÕÜÖÜÎLiChrospher100, 125 4
MM (ØÜÖÏÙÏÒÍÙÍÛÝÏÞ- 5 ÎÐÎ), (Merck). ½ÜÿÜÛÝØÍüÖ� ÏÔÑØÍÖÏÛÑÛÐÑÔÑÛÝä�0.7 ÎÖ/ÎÏÒ ÕÔÍ×ÏÜÒÝÒÑÎÔÜúÏÎÜ, ÏÛáÑÖäûßÓÛÏÛÝÜÎýÔÍÛÝØÑÔÏÝÜÖÜà:(Á) -
ÍÞÜÝÑÒÏÝÔÏÖ-ßÐÛßÛÒÍÓÐÏÛÖÑÝØÍ,100 0.1 (Ñ� /Ñ� ), (Æ) ØÑ×Í-ßÐÛßÛÒÍÓÐÏÛÖÑÝÍ,100 0.1(Ñ� /Ñ� ). ÄÔÑÝÑÐÑÖüÖ� ÏÔÑØÍÒÏÓØÐÖ� ÙÍÖÔÜúÏÎ ÖÏÒÜàÒÑÕÑÕÔÍ×ÏÜÒÝÍ:ÔÍÛÝØÑÔÏÝÜÖäÑÝ20% ×Ñ45% ØÝÜÙÜÒÏÜ11 ÎÏÒ, ûÍÝÜÎ×Ñ55%
ÝÜÙÜÒÏÜ9

100%
¶·¸ ×Ñ100% ØÝÜÙÜÒÏÜ5 ÎÏÒ ÛáÑÛÖÜ×ß� ÿÏÎ áÔÑÎýØÍÒÏÜÎÐÑÖÑÒÐÏ ÔÍÛÝØÑÔÏÝÜÖÜÎÆØÝÜÙÜÒÏÜ3 ¶·¸. ¼ÜÕÏÛÝÔÍÞÏÓãÔÑÎÍÝÑÕÔÍÎÎØÜÖÍÛäáÔÏ ×ÖÏÒÜØÑÖÒý229 ÛáÜÔÜÐÖ� ÙÜÒÏÜÎ ÒÍ 250 ÒÍ 11.5 ÎÏÒ.

ÄÑ×ÕÑÝÑØÐÍÍÒÍÖÏûÏÔßÜÎÑàáÔÑ� ý. 0.5ÕÔáÑÔÑ� ÐÍ ÔÍÛÝÜÔÝýãÝÍ� ÖÜÝÑÐ(ÏÖÏ 0.5
ÕÔÏûÎÜÖäÙÜÒÒÑÕÑÔÍÛÝÜÒÏÓ;ÏÖÏ 0.1ÕÔþÁ¶) áÑÎÜÿÍÖÏ 20 ¶Ç ÎÜÔÒß� ÐÑÖ� ß
Ï áÔÏ� ÍØÖÓÖÏ.10 ÎÖ ÔÍÛÝØÑÔÍØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ(100 ÎÕ/Ö). ÈÑÖ� ß
ÒÍÕÔÜØÍÖÏÒÍ ØÑ×ÓÒÑà� ÍÒÜáÔÏ 600 30 ¶·¸ ÑÛÝÍØÖÓÖÏÑãÖÍú×ÍÝäÛÓáÔÏ
ÐÑÎÒÍÝÒÑàÝÜÎáÜÔÍÝßÔÜ.¾�	 ÜÎ ÔÍÛÝØÑÔÍ×ÑØÑ×ÏÖÏ×Ñ ÎÜÝÐÏ ÎÜÝÍÒÑÖÑÎ,
âÏÖäÝÔÑØÍÖÏ 20 ¶ÈÇ âÏÖäÝÔÍÝÍÍÒÍÖÏûÏÔÑØÍÖÏÎÜÝÑ×ÑÎ½þ� Â.

ÈÑÖÏÙÜÛÝØÜÒÒÑÜÑáÔÜ×ÜÖÜÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÎÑÙÜ, áÖÍûÎÜ ÐÔÑØÏÏ Ø
ÏÒÐß� ÍÞÏÑÒÒÑà ÛÎÜÛÏ ÎÜÝÑ×ÑÎ½þ� Â. ¹Ñ×ÜÔúÍÒÏÜ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÎÑÙÜ,
áÖÍûÎÜÐÔÑØÏÐÔýÛ ØÏÒÐß� ÍÞÏÑÒÒÑàÛÎÜÛÏ ÍÒÍÖÏûÑØÍÖÏÎÜÝÑ×ÑÎ½þ� Â ½
ÔÍûÔÍ� ÑÝÍÒÒýã ÒÍÎÏ ßÛÖÑØÏÓã.¼Íû×ÜÖÜÒÏÜØÜÿÜÛÝØáÔÑØÑ×ÏÖÏ ÒÍ
Ñ� ÔÍÿÜÒÒÑâÍûÒÑà ÐÑÖÑÒÐÜLiChroCART RP-18 Û ÍÖÐÏÖÏÔÑØÍÒÒýÎ
ÛÏÖÏÐÍÕÜÖÜÎLiChrospher 100, 125 4 MM (5 ÎÐÎ), (Merck), áÔÏÎÜÒÓÓ
ÐÍÙÜÛÝØÜáÑ×ØÏúÒÑàâÍûý ÛÏÛÝÜÎßÔÍÛÝØÑÔÏÝÜÖÜàÎÜÝÍÒÑÖ-ØÑ×Í,3:2(Ñ� /Ñ� ) Û
×ÜÝÜÐÝÏÔÑØÍÒÏÜÎÔÍû×ÜÖÜÒÒýãØÜÿÜÛÝØ½ÅÚ-Ñ� ÖÍÛÝÏáÔÏ 229 ¸¶. ¹ÐÑÔÑÛÝä
áÑÝÑÐÍáÑ×ØÏúÒÑàâÍûý - 0.7 ¶Ç/ÎÏÒ. ÀÖÓ ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÍÒÍÖÏûÍ
ÏÛáÑÖäûÑØÍÖÏØÒßÝÔÜÒÒÏàÛÝÍÒ×ÍÔÝ -áÔÑáÏÖÑØýàüâÏÔ áÍÔÍ-ÑÐÛÏ� ÜÒûÑàÒÑà
ÐÏÛÖÑÝý.
ÄÑ×ÕÑÝÑØÐÍÍÒÍÖÏûÏÔßÜÎÑà áÔÑ� ý ÐÔÑØÏ. 1.2¶Ç áÖÍûÎý ×Ñ� ÍØÖÓÖÏáÑ0.1 ¶Ç
ÔÍÛÝØÑÔÍØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ(10 ÎÕ/Ö) 4 ¶Ç ÍÞÜÝÑÒÍ.¹ÎÜÛä ØÛÝÔÓãÏØÍÖÏ

ÞÜÒÝÔÏâßÕÏÔÑØÍÖÏáÔÏ 3000Ñ� ÑÔ/ÎÏÒ ØÝÜÙÜÒÏÜ15 ÎÏÒßÝ. ¹ßáÜÔÒÍÝÍÒÝ
×ÜÐÍÒÝÏÔÑØÍÖÏÏ ßáÍÔÏØÍÖÏ ×ÑÛßãÍØÝÑÐÜÍûÑÝÍ.¾ÛÝÍÝÑÐÔÍÛÝØÑÔÓÖÏØ100¶ÈÇ
ÛÎÜÛÏ ÎÜÝÍÒÑÖ-ØÑ×Í,3:2 ÍÒÍÖÏûÏÔÑØÍÖÏÎÜÝÑ×ÑÎ½þ� Â.
ÄÑ×ÕÑÝÑØÐÍÍÒÍÖÏûÏÔßÜÎÑàáÔÑ� ý ÎÑÙÏ. 1 ÎÑÙÏ áÔÏ� ÍØÖÓÖÏÔÍØÒýàÑ�	 ÜÎ
ØÑ×ýÏ 0.1 ÔÍÛÝØÑÔÍØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ(10 ÎÕ/Ö).ÄÑÖßÙÜÒÒýàÔÍÛÝØÑÔ
ÒÍÒÑÛÏÖÏ ÒÍ áÍÝÔÑÒ, ûÍáÑÖÒÜÒÒýàÍÖÐÏÖÏÔÑØÍÒÒýÎ Cis (3ÎÖ)
áÔÜ×ØÍÔÏÝÜÖäÒÑáÔÑÎýÝýà 10 ÎÖ ÎÜÝÍÒÑÖÍ 10 ÎÖ ØÑ×ý.½ÜÿÜÛÝØÍ ÛÛÑÔ� ÜÒÝÍ
üÖ� ÏÔÑØÍÖÏ, áÔÑáßÛÐÍÓÙÜÔÜûáÍÝÔÑÒ5 ¶Ç ØÑ×ý 8 ÎÜÝÍÒÑÖÍ.
¶ÜÝÍÒÑÖäÒß� âÔÍÐÞÏ� ßáÍÔÏØÍÖÏ ×ÑÛßãÍ ÝÑÐÜÍûÑÝÍ.¾ÛÝÍÝÑÐÔÍÛÝØÑÔÓÖÏ
100¶ÈÇ ÛÎÜÛÏ ÎÜÝÍÒÑÖ-ØÑ×Í,3:2 ÍÒÍÖÏûÏÔÑØÍÖÏÎÜÝÑ×ÑÎ½þ� Â.

ÈÑÖÏÙÜÛÝØÜÒÒÑÜÑáÔÜ×ÜÖÜÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØáÖÍûÎÜÐÔÑØÏÎÜÝÑ×ÑÎÊX/MC.
ÄÔÑ� ß (2 ÎÐÖ) ØØÑ×ÏÖÏØ ÏÛáÍÔÏÝÜÖäãÔÑÎÍÝÑÕÔÍâÍ,ÒÍÕÔÜÝýà×Ñ230"C.
¼Íû×ÜÖÜÒÏÜáÔÑØÑ×ÏÖÏÒÍ ÐÍáÏÖÖÓÔÒÑàÐÑÖÑÒÐÜHP-5MS (30.0Î 0.25ÎÎ) Û
âÜÒÏÖÎÜÝÏÖÛÏÖÏÐÑÒÑÎ Û ÝÑÖÿÏÒÑà áÖÜÒÐÏ 0.25ÎÐÎ (Hewlett Packard).
ºÜÎáÜÔÍÝßÔßáÑØý� ÍÖÏ, ÒÍÙÏÒÍÓ ÛÑ160"C (ÏûÑÐÔÍÝ10 ÎÏÒ) ×Ñ300"C ÛÑ
ÛÐÑÔÑÛÝä� 5%C/ÎÏÒ Û áÑÛÖÜ×ß� ÿÏÎ ÝÜÔÎÑÛÝÍÝÏÔÑØÍÒÏÜÎáÔÏ ÐÑÒÜÙÒÑà
ÝÜÎáÜÔÍÝßÔÜØ ÝÜÙÜÒÏÜ10 ¶·¸. ÄÑÝÑÐÕÍûÍ-ÒÑÛÏÝÜÖÓÕÜÖÏÓ1.3 ÎÖ/ÎÏÒ.
ÈÑÖÏÙÜÛÝØÜÒÒÑÜÑáÔÜ×ÜÖÜÒÏÜáÔÑØÑ×ÏÖÏáÑ ÏÑÒÒýÎ ãÔÑÎÍÝÑÕÔÍÎÎÍÎ ÒÍ
ÑÛÒÑØÜáÑ×ÛÙÜÝÍÏÒÝÜÒÛÏØÒÑÛÝÜàÏÑÒÑØÛÑÝÒÑ� ÜÒÏÜÎ ÎÍÛÛý ÐûÍÔÓ×ß(m/z)
386, 296, 281 ×ÖÓÝÔÏÎÜÝÏÖÛÏÖÏÖäÒýãáÔÑÏûØÑ×ÒýãÍÒ×ÔÑÕÔÍâÑÖÏ×Í 412,
397,383×ÖÓáÔÑÏûØÑ×ÒýãØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ×ÏüÝÏÖÛÝÏÖä� üÛÝÔÑÖÍ.
ÄÑ×ÕÑÝÑØÐÍÍÒÍÖÏûÏÔßÜÎÑà áÔÑ� ý ÐÔÑØÏ.ÆÜÖÐÏáÖÍûÎý ÐÔÑØÏÑÛÍú×ÍÖÏ
áÔÏ� ÍØÖÜÒÏÜÎ 1.5 ¶Ç ÎÜÝÍÒÑÖÍ Ð 1.0 ¶Ç áÖÍûÎý áÑÛÖÜ×ß� ÿÏÎ
ÞÜÒÝÔÏâßÕÏÔÑØÍÒÏÜÎáÔÑ� ý áÔÏ 3000 Ñ� ÑÔ/ÎÏÒ Ø ÝÜÙÜÒÏÜ15 ÎÏÒ.
ÛßáÜÔÒÍÝÍÒÝßáÔÏ� ÍØÖÓÖÏ50 ¶ÈÇ ÔÍÛÝØÑÔÍØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ(200ÎÐÝ/Ö).
¹ßáÜÔÒÍÝÍÒÝ×ÜÐÍÒÝÏÔÑØÍÖÏ,ÔÍû� ÍØÖÓÖÏ10 ØÑ×ý ÒÍÒÑÛÏÖÏÒÍ áÍÝÔÑÒ,
ûÍáÑÖÒÜÒÒýàÍÖÐÏÖÏÔÑØÍÒÒýÎCis(3ÎÖ) Ï áÔÜ×ØÍÔÏÝÜÖäÒÑáÔÑÎýÝýà 10
ÎÜÝÍÒÑÖÍ 10 ¶Ç ØÑ×ý.½ÜÿÜÛÝØÍÛÛÑÔ� ÜÒÝÍüÖ� ÏÔÑØÍÖÏ,áÑÛÖÜ×ÑØÍÝÜÖäÒÑ
áÔÑáßÛÐÍÓÙÜÔÜûáÍÝÔÑÒ5 ¶Ç ØÑ×ý 5 ¶Ç ÛÎÜÛÏ ÎÜÝÍÒÑÖ-ØÑ×Í,9:1. ½Ñ×ÒÑ-
ÎÜÝÍÒÑÖäÒýàüÖ� ÍÝ ßáÍÔÏØÍÖÏ ×ÑÛßãÍØÝÑÐÜÍûÑÝÍ.¹ßãÑà ÑÛÝÍÝÑÐÔÍÛÝØÑÔÓÖÏ
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100¶ÈÇ ÛÎÜÛÏN-ÝÔÏÎÜÝÏÖÛÏÖÏÖÏÎÏ×ÍûÑÖ: áÏÔÏ×ÏÒ, 1:4, Øý×ÜÔúÏØÍÖÏáÔÏÐÑÎÒÍÝÒÑàÝÜÎáÜÔÍÝßÔÜØÝÜÙÜÒÏÜ30 ¶·¸ ÍÒÍÖÏûÏÔÑØÍÖÏÎÜÝÑ×ÑÎÊX/MC.
ÈÑÖÏÙÜÛÝØÜÒÒÑÜÑáÔÜ×ÜÖÜÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØáÖÍûÎÜÐÔÑØÏÎÜÝÑ×ÑÎ½þÈþ.

¾� ÒÍÔßúÜÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×Í áÖÍûÎÜÐÔÑØÏáÔÑØÑ×ÏÖÏ ÛáÑÎÑÿä � ÛÏÛÝÜÎý½þÈþ, ÛÒÍ� úÜÒÒÑÕÑ×ÜÝÜÐÝÑÔÑÎÛ×ÏÑ×ÒÑà ÎÍÝÔÏÞÜà. ¼ÜÕÏÛÝÔÍÞÏ� áÏÐÍ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÑØÑ×ÏÖÏáÔÏ 229 Û ØýÙÏÝÍÒÏÜÎ áÑÕÖÑ� ÜÒÏÓáÔÏ
ÐÑÒÝÔÑÖäÒÑà×ÖÏÒÜ ØÑÖÒý500 ¸¶. ¼Íû×ÜÖÜÒÏÜÍÒÍÖÏûÏÔßÜÎýã ØÜ� ÜÛÝØ
áÔÑØÑ×ÏÖÏ½ ÐÍáÏÖÖÓÔÜ×ÖÏÒÑà64.5 Û×ÏÍÎÜÝÔÑÎ 50 ¶È¶ ×ÖÏÒÑà
ÑáÝÏÙÜÛÐÑÕÑáßÝÏ - 150 ¶È¶ *(Hewlett Packard) ØÏûÑÐÔÍÝÒÑÎÔÜúÏÎÜ áÔÏ
ÒÍáÔÓúÜÒÏÏ 15 KV Ï ÝÜÎáÜÔÍÝßÔÜ30"C. ½ ÐÍÙÜÛÝØÜáÑ×ØÏúÒÑàâÍûý
ÏÛáÑÖäûÑØÍÖÏÛÎÜÛä� ÑÔÍÝÒÑÕÑ� ßâÜÔÍ(Ô¸ 9.3,20mM) ÎÜÝÍÒÑÖÍØÑ�	 ÜÎÒÑÎ
ÛÑÑÝÒÑ� ÜÒÏÏ 9:1.¾� ÔÍûÞýØØÑ×ÏÖÏÛäØÐÍáÏÖÖÓÔáÔÏ 200ÎÆÍÔ/ÛÜÐ.
ÄÑ×ÕÑÝÑØÐÍÍÒÍÖÏûÏÔßÜÎÑà áÔÑ� ý ÐÔÑØÏ. 2 ¶Ç áÖÍûÎý áÔÏ� ÍØÖÓÖÏ3 ¶Ç
ÎÜÝÍÒÑÖÍ,ØÛÝÔÓãÏØÍÖÏ ÞÜÒÝÔÏâßÕÏÔÑØÍÖÏáÔÏ 3000Ñ� ÑÔ/ÎÏÒ ÝÜÙÜÒÏÜ15
ÎÏÒßÝ. ¹ßáÜÔÒÍÝÍÒÝÔÍû� ÍØÖÓÖÏ20 ¶Ç ØÑ×ý Ï áÔÑáßÛÐÍÖÏÙÜÔÜûáÍÝÔÑÒ,ûÍáÑÖÒÜÒÒýàÍÖÐÏÖÏÔÑØÍÒÒýÎCis ÛÏÖÏÐÍÕÜÖÜÎ(3ÎÖ) áÔÜ×ØÍÔÏÝÜÖäÒÑáÔÑÎýÝýà 5 ÎÜÝÍÒÑÖÍÏ 10 ØÑ×ý.½ÜÿÜÛÝØÍüÖ� ÏÔÑØÍÖÏ10 ¶Ç ØÑ×ýÏ10 ¶Ç ÛÎÜÛÏ ÎÜÝÍÒÑÖ-ØÑ×Í,9:1. ½Ñ×ÒÑ-ÎÜÝÍÒÑÖäÒß� âÔÍÐÞÏ� ßáÍÔÏØÍÖÏ
×ÑÛßãÍ.¾ÛÍ×ÑÐÔÍÛÝØÑÔÓÖÏØ100 ¶ÈÇ áÑ×ØÏúÒÑàâÍûý ÛÎÜÛÏ 20 ÎÎÑÖä
� ÑÔÍÝÒÑÕÑ� ßâÜÔÍÛÔ¸ 9.3 Ï ÎÜÝÍÒÑÖÍ,9:1. ¹ØÜúÜáÔÏÕÑÝÑØÖÜÒÒýàÑ� ÔÍûÜÞ
ÍÒÍÖÏûÏÔÑØÍÖÏÎÜÝÑ×ÑÎ½þÈþ.

ºÑÒÐÑÛÖÑàÒÍÓãÔÑÎÍÝÑÕÔÍâÏÓáÔÑ� , áÑÖßÙÜÒÒýãÏû ÎÑÙÏ ÐÔýÛ.̧ Í ÛÝÍÔÝÑØß�ÖÏÒÏ � ãÔÑÎÍÝÑÕÔÍâÏÙÜÛÐÑàáÖÍÛÝÏÒÐÏDurasil-25, 10x20ÛÎ Û º¾¸È·¶ ÛÖÑÜÎ
ÛÏÖÏÐÍÕÜÖÓ0.25ÎÎ (Macherey-Nagel) ÒÍÒÑÛÏÖÏ áÑ 20 ¶ÈÇ ÛÝÍÒ×ÍÔÝÒÑÕÑ
ÔÍÛÝØÑÔÍÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ÍÒÍÖÏûÏÔßÜÎÑÕÑ ÐÑÒÝÔÑÖäÒÑÕÑüÐÛÝÔÍÐÝÑØ¶¾ � ·.
ÄÖÍÛÝÏÒÐßØýÛß� ÏØÍÖÏ ÒÍ ØÑû×ßãÜ ãÔÑÎÍÝÑÕÔÍâÏÔÑØÍÖÏ½¾¹Â¾ÀÃ� ·¶
ÛáÑÛÑ� ÑÎ Ø ÐÍÎÜÔÜ Û ÛÏÛÝÜÎÑà ÔÍÛÝØÑÔÏÝÜÖÜà:ÕÜáÝÍÒ-ÏûÑáÔÑáÍÒÑÖ-
ÎßÔÍØäÏÒÍÓÐÏÛÖÑÝÍ,75:25:0.5.¾� ÒÍÔßúÜÒÏÜáÓÝÜÒáÔÑØÑ×ÏÖÏ:a) áÑ×ÅÚ-
ÖÍÎáÑà áÔÏ ×ÖÏÒÍã ØÑÖÒ254ÒÎ 366ÒÎ; � ) áÍÔÍÎÏ àÑ×Í; Ø)ÑáÔýÛÐÏØÍÒÏÜÎ50% ÛÜÔÒÑàÐÏÛÖÑÝÑà ÎÜÝÍÒÑÖÜÛÒÍÕÔÜØÍÒÏÜÎáÖÍÛÝÏÒÑÐáÔÏ 100-105%CØ
ÝÜÙÜÒÏÜ10 ÎÏÒ.
ÄÑ×ÕÑÝÑØÐÍÍÒÍÖÏûÏÔßÜÎýã áÔÑ� . Ð 5.0 ¶Ç ÎÑÙÏ áÔÏ� ÍØÖÓÖÏ 15 ¶Ç
ÑÔÕÍÒÏÙÜÛÐÑÕÑÔÍÛÝØÑÔÏÝÜÖÓ(ãÖÑÔÑâÑÔÎÏÖÏ üÝÏÖÍÞÜÝÍÝ) ØÛÝÔÓãÏØÍÖÏÒÍ
ØÏ� ÔÍÝÑÔÜ.¾ÔÕÍÒÏÙÜÛÐÏàÛÖÑàßáÍÔÏØÍÖÏ ×ÑÛßãÍ.¹ßãÑà ÑÛÝÍÝÑÐÔÍÛÝØÑÔÓÖÏØ200¶ÈÇ ÛÎÜÛÏÔÍÛÝØÑÔÏÝÜÖÜàãÖÑÔÑâÑÔÎ -ÎÜÝÍÒÑÖ,1:1 ÏÖÏ ØüÝÏÖÍÞÜÝÍÝÜ.

½ÍÖÏ×ÍÞÏÓ ÍÒÍÖÏÝÏÙÜÛÐÏã ÎÜÝÑ×ÑØ.¶ÜÝÔÑÖÑÕÏÙÜÛÐÏÜãÍÔÍÐÝÜÔÏÛÝÏÐÏ
ÔÍûÔÍ� ÑÝÍÒÒýãÎÜÝÑ×ÑØ� ýÖÏ ÏûßÙÜÒý ÛÑÕÖÍÛÒÑÝÔÜ� ÑØÍÒÏÓÎ ÒÍ×ÖÜúÍÿÜà
ÖÍ� ÑÔÍÝÑÔÒÑàáÔÍÐÝÏÐÏ (GoodLaboratoryPractice)(World Health Organization,
1997;TonsethandDohl, 1993;Huber, 1993;USFoodandDrug Administration,
1996; US Department of Health and Human Services,1995; Jenke,1996).
ÄÔÏÕÑ×ÒÑÛÝäÏ üââÜÐÝÏØÒÑÛÝäÔÍûÔÍ� ÑÝÍÒÒýãÎÜÝÑ×ÑØÒÍÎÏ � ýÖÏ áÔÑØÜÔÜÒýáßÝÜÎ ÑáÔÜ×ÜÖÜÒÏÓÏã ÎÜÝÔÑÖÑÕÏÙÜÛÐÏããÍÔÍÐÝÜÔÏÛÝÏÐ: ÝÑÙÒÑÛÝÏ,
áÑØÝÑÔÓÜÎÑÛÝÏ,ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝÏ, ×ÑÛÝÑØÜÔÒÑÛÝÏ,Ïû � ÏÔÍÝÜÖäÒÑÛÝÏ,
ÖÏÒÜàÒÑÛÝÏ ÔÍ� ÑÙÜÕÑ×ÏÍáÍûÑÒÍ, ÙßÛÝØÏÝÜÖäÒÑÛÝÏ,áÔÜ×ÜÖÍÑ� ÒÍÔßúÜÒÏÓ
áÔÜ×ÜÖÍ ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓ. ÀÖÓ ãÍÔÍÐÝÜÔÏÛÝÏÐÏ
Øý� ÜáÜÔÜÙÏÛÖÜÒÒýãØÍÖÏ×ÍÞÏÑÒÒýã áÍÔÍÎÜÝÔÑØ� ýÖÏ ØýÙÏÛÖÜÒýûÒÍÙÜÒÏÓ
ÛÝÍÒ×ÍÔÝÑÕÑÑÝÐÖÑÒÜÒÏÓ,ÛÝÍÒ×ÍÔÝÒÑàÑ� Ï � ÐÏ, ÑÝÒÑÛÏÝÜÖäÒÑÕÑÛÝÍÒ×ÍÔÝÒÑÕÑ
ÑÝÐÖÑÒÜÒÏÓ,×ÑØÜÔÏÝÜÖäÒÑÕÑÏÒÝÜÔØÍÖÍÛÔÜ×ÒÜÕÑûÒÍÙÜÒÏÓ.

ÚÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜáÍÔÍÎÜÝÔý. ÀÖÓ ÑáÏÛÍÒÏÓ âÍÔÎÍÐÑÐÏÒÜÝÏÐÏ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÏÛáÑÖäûÑØÍÖÏ âÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜ áÍÔÍÎÜÝÔý,
ÔÍÛÛÙÏÝÍÒÒýÜÛáÑÎÑÿä � ÐÑÎáä� ÝÜÔÒÑàÕÔÍâÏÙÜÛÐÑàáÔÑÕÔÍÎÎý TOPFIT,
ØÜÔÛÏÓ1.1(GodeckeAG / ScheringAG/ThomaeGmbH), 1991.

¹ÝÍÝÏÛÝÏÙÜÛÐÏàÍÒÍÖÏû áÑÖßÙÜÒÒýãÔÜûßÖäÝÍÝÑØØýáÑÖÒÜÒáÔÏ Ä¾¶¾ � ·

ÐÑÎáä� ÝÜÔÒÑàáÔÑÕÔÍÎÎý GraphPadPRISM,ØÜÔÛÏÓ2.0,1996.

¼»¿ÅÇ� ºÁºË ·¹¹Ç»À¾½Á¸·É · Ïã ¾Æ¹Å� À»¸·»

1.¼ÍûÔÍ� ÑÝÐÍÎÜÝÑ×ÑØÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í.
½ý� ÑÔÍÒÍÖÏÝÏÙÜÛÐÑÕÑÎÜÝÑ×Í ØÍúÒÍÓ ÛÑÛÝÍØÒÍÓÙÍÛÝäáÖÍÒÏÔÑØÍÒÏÓ

üÐÛáÜÔÏÎÜÒÝÍ.½ý� ÔÍÒÒýà×ÖÓÍÒÍÖÏûÍ ÎÜÝÑ××ÑÖúÜÒÑ� ÜÛáÜÙÏÝä:ØýÛÑÐß�
ÙßØÛÝØÏÝÜÖäÒÑÛÝä,Ïû � ÏÔÍÝÜÖäÒÑÛÝä,×ÑÛÝÑØÜÔÒÑÛÝäÏ ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝä;
ØÑûÎÑúÒÑÛÝäÔÍ� ÑÝý Û ÎÍÖýÎÏ Ñ�	 ÜÎÍÎÏ áÔÑ� ; � ýÛÝÔÑÝßØýáÑÖÒÜÒÏÓ
ÍÒÍÖÏûÍ; áÔÑÛÝÑÝßáÑ×ÕÑÝÑØÐÏáÔÑ� áÜÔÜ× ÍÒÍÖÏûÑÎ; ØýÛÑÐß�
áÔÑÏûØÑ×ÏÝÜÖäÒÑÛÝäÎÜÝÑ×Í(ÎÍÖß � ÝÔß×ÑÜÎÐÑÛÝä).½áÑÛÖÜ×ÒÏÜÕÑ×ý,ÒÍÔÓ×ß
ÛØý� ÑÔÑÎ ÔÍûÔÍ� ÑÝÐÑàÍÒÍÖÏÝÏÙÜÛÐÏãÎÜÝÑ×ÑØØÍúÒÑÜûÒÍÙÜÒÏÜáÔÏ×ÍÜÝÛÓ
ÝÍÐúÜ Ïã ØÍÖÏ×ÍÞÏÏ. ºÔÜ� ÑØÍÒÏÓÐáÔÑÞÜ×ßÔÜØÍÖÏ×ÍÞÏÏ ÍÒÍÖÏÝÏÙÜÛÐÏã
ÎÜÝÑ×ÏÐÏûÖÑúÜÒýØÔÓ×Ü×ÑÐßÎÜÒÝÑØ½¾¿,áÔÏÒÓÝýãØ90-ã ÕÑ×Íã, Ø
ÊÑÛß×ÍÔÛÝØÜÒÒýãâÍÔÎÍÐÑáÜÓã ØÜ×ßÿÏã ÛÝÔÍÒ. ¹ÑÕÖÍÛÒÑÒÍ×ÖÜúÍÿÜà
ÖÍ� ÑÔÍÝÑÔÒÑàáÔÍÐÝÏÐÜ, ØÍÖÏ×ÍÞÏÓ ÍÒÍÖÏÝÏÙÜÛÐÑà ÎÜÝÑ×ÏÐÏ üÝÑ
üÐÛáÜÔÏÎÜÒÝÍÖäÒÑÜ×ÑÐÍûÍÝÜÖäÛÝØÑÝÑÕÑ,ÙÝÑ×ÍÒÒÍÓÎÜÝÑ×ÏÐÍáÔÏÕÑ×ÒÍÀÇÃ
×ÑÛÝÏúÜÒÏÓÝÜãÞÜÖÜà,×ÖÓÐÑÝÑÔýãÑÒÍ áÔÜ×ÒÍûÒÍÙÜÒÍ(World Health
Organization,1997).ÀÖÓÑ�	 ÜÐÝÏØÒÑàÑÞÜÒÐÏÎÜÝÑ×Í ÑÛÒÑØÒýÎÏÐÔÏÝÜÔÏÓÎÏ
ÜÕÑáÔÏÕÑ×ÒÑÛÝÏÃ½ÇÃ� º¹Ã º¾ � ¸¾¹º � , áÑØÝÑÔÓÜÎÑÛÝä,ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝä,
×ÑÛÝÑØÜÔÒÑÛÝä,ÛáÜÞÏâÏÙÒÑÛÝä,ÖÏÒÜàÒÑÛÝä ÔÍ� ÑÙÏà ×ÏÍáÍûÑÒ, áÔÜ×ÜÖ
Ñ� ÒÍÔßúÜÒÏÓ áÔÜ×ÜÖÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓ.

ÁÒÍÖÏû ÏÎÜ � ÿÏãÛÓ ÒÍ ÛÜÕÑ×ÒÓÿÏà×ÜÒä ÎÜÝÑ×ÑØÑáÔÜ×ÜÖÜÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í áÑÐÍûÍÖ ÔÓ× ÒÜ×ÑÛÝÍÝÐÑØ ÑÛÑ� ÜÒÒÑÛÝÜà,ÐÑÝÑÔýÜ
ÑÕÔÍÒÏÙÏØÍ� Ý Ïã áÔÏÎÜÒÜÒÏÜ ×ÖÓÏ×ÜÒÝÏâÏÐÍÞÏÏ Ï ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑ
ÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í Ø áÔÜáÍÔÍÝÍã � ÏÑúÏ×ÐÑÛÝÓã. ºÍÐ,
ÔÍ×ÏÑÏûÑÝÑáÒýÜÎÜÝÑ×ý ÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØáÖÍûÎÜ ÐÔÑØÏ ÎÑÙÜ
úÏØÑÝÒýã,ÔÍûÔÍ� ÑÝÍÒÒýÜÐÏÝÍàÛÐÏÎÏ ßÙÜÒýÎÏ (Wuxi Institute of Medical
Scienceset al., 1978;Zheng et al., 1982), ÒÜÎÑÕßÝ� ýÝä áÔÏÎÜÒÜÒý ×ÖÓ
ÐÖÏÒÏÙÜÛÐÏãÏÛÛÖÜ×ÑØÍÒÏàß Ö� ×Üà Ïû-ûÍ ÑáÍÛÒÑÛÝÏÔÍ×ÏÍÞÏÑÒÒÑÕÑ
áÑÔÍúÜÒÏÓÑÝÛÝÍ� ÏÖäÒýã ÔÍ×ÏÑÍÐÝÏØÒýãÏûÑÝÑáÑØ.ÈÔÑÎÜÝÑÕÑ,ÏûÎÜÔÜÒÏÜ
Ñ� ÿÜà ÔÍ×ÏÑÍÐÝÏØÒÑÛÝÏÜÿÜ ÒÜ áÑûØÑÖÓÜÝÛß×ÏÝä Ñ âÍÔÎÍÐÑÐÏÒÜÝÏÐÜ
ÒÜÏûÎÜÒÜÒÒÑÕÑáÔÜáÍÔÍÝÍ. ¶ÜÝÑ× ÝÑÒÐÑÛÖÑàÒÑàãÔÑÎÍÝÑÕÔÍâÏÏ Û
Ö� ÎÏÒÜÛÞÜÒÝÒýÎ×ÜÝÜÐÝÏÔÑØÍÒÏÜÎ(Wang et al., 1995) áÔÜ×ÛÝÍØÖÓÜÝÛÑ� Ñà
×ÑØÑÖäÒÑ×ÑÖÕß� áÔÑÞÜ×ßÔßÏûØÖÜÙÜÒÏÓ,ÑÙÏÛÝÐÏ,ÎÒÑÕÑÐÔÍÝÒÑàüÐÛÝÔÍÐÞÏÏÏ
áÜÔÜØÑ×ÍÍÒ×ÔÑÕÔÍâÑÖÏ×Í Ö� ÎÏÒÏÛÞÜÒÝÒß� âÑÔÎß ÎÑúÜÝ � ýÝä
ÏÛÝÑÙÒÏÐÑÎ� ÑÖä� ÑÕÑÔÍû� ÔÑÛÍÔÜûßÖäÝÍÝÑØÍÒÍÖÏûÍ ÛÜÔäÜûÒýãÑ� Ï � ÑÐ.ÀÖÓ
ÏûØÜÛÝÒýãÒÍ ÛÜÕÑ×ÒÓ� ÒÏà ×ÜÒäÎÜÝÑ×ÑØÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛáÑÎÑÿä �
½þ� Â (Sharmaet al.,1992;Melchior et al.,1997;Cacereset al., 1999; Bugroset
al., 1996; Indian Herbal Pharmacopoeia, 1998) ãÍÔÍÐÝÜÔÒÑÎÜ×ÖÜÒÒÑÜ
ßÛÝÍÒÑØÖÜÒÏÜÔÍØÒÑØÜÛÏÓÎÜú×ß áÑ×ØÏúÒÑàâÍûÑà ÛÑÔ� ÜÒÝÑÎ, ÒÏûÐÍÓ
ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝäØÔÜÎÜÒÏ ß×ÜÔúÏØÍÒÏÓ ÍÒÍÖÏûÏÔßÜÎÑÕÑ ÐÑÎáÑÒÜÒÝÍ,
� ÑÖä� Ñà ÔÍÛãÑ××ÑÔÑÕÑÛÝÑÓÿÏãº¾È¹· � ¸ËÂ ÔÍÛÝØÑÔÏÝÜÖÜà,áÔÏÎÜÒÜÒÏÜ
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ÒÜÛáÜÞÏâÏÙÒÑà×ÖÏÒý ØÑÖÒýÔÜÕÏÛÝÔÍÞÏÏáÔÏ 254 ÒÎ, ØTO ØÔÜÎÓÐÍÐ
ÎÍÐÛÏÎßÎ áÑÕÖÑ� ÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÒÍ� Ö� ×ÍÜÝÛÓáÔÏ 229 ¸¶.

ÄÔÍÐÝÏÙÜÛÐÏßÛÝÍÔÜØ� ÏÎÏ ÓØÖÓ� ÝÛÓ· âÍÔÎÍÐÑáÜàÒýÜÎÜÝÑ×ý ÍÒÍÖÏûÍ.ºÍÐ, ÑáÏÛÍÒÒýÜØÚÍÔÎÍÐÑáÜÜÈ¸¼ (Pharmacopoeiaof the People Republicof
China (English Edition)., 1988) ÎÜÝÑ×ý ÍÒÍÖÏûÍ ÔÍÛÝÏÝÜÖäÒÑÕÑÛýÔäÓ*Herba
Andrographitis" Ï ÝÍ� ÖÜÝÑÐ"TabellaeAndrographitis" áÑ ÞØÜÝÒýÎÔÜÍÐÞÏÓÎ
ÎÑÕßÝ ÛÖßúÏÝä ÔÍûØÜÙÝÑ ÀÇÃ ÑáÔÜ×ÜÖÜÒÏÓáÑ×ÖÏÒÒÑÛÝÏÍÒ×ÔÑÕÔÍâÏÛÍ
ÎÜÝÜÖäÙÍÝÑÕÑ,ÒÑÒÏÐÍÐ ÒÜ×ÖÓÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÛÑ×ÜÔúÍÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÍÒÍÖÏÝÏÙÜÛÐÑàáÔÑ� Ü.

ÈÔÑÎÜÝÑÕÑ,ÀÇÃ ÑáÏÛÍÒÒýã ÖÏÝÜÔÍÝßÔÜÎÜÝÑ×ÑØÒÜ ÏûßÙÜÒýÑÛÒÑØÒýÜ
ÎÜÝÔÑÖÑÕÏÙÜÛÐÏÜãÍÔÍÐÝÜÔÏÛÝÏÐÏ,ÒÜÑ� ãÑ×ÏÎýÜ ×ÖÓÑÞÜÒÐÏáÔÏÕÑ×ÒÑÛÝÏüÝÏã
ÎÜÝÑ×ÑØ.

1.1. ¼ÍûÔÍ� ÑÝÐÍÎÜÝÑ×ÑØÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÏ
áÑÎÑÿÏ ½þ� Â. ÀÖÓÑáÔÜ×ÜÖÜÒÏÓáÑ×ÖÏÒÒÑÛÝÏ,ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÛÑ×ÜÔúÍÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÒÍÖÏÙÏÓ áÑÛÝÑÔÑÒÒÏãáÔÏÎÜÛÜà Ø ÖÜÐÍÔÛÝØÜÒÒÑÎ
ÔÍÛÝÏÝÜÖäÒÑÎÛýÔäÜ,üÝÍÒÑÖäÒÑÎüÐÛÝÔÍÐÝÜ ÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÍã
ÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑÒÍÎÏ � ýÖ ÏÛáÑÖäûÑØÍÒÎÜÝÑ×½þ� Â, ÐÍÐÑ×ÏÒ Ïû
ÒÍÏ � ÑÖÜÜÔÍÛáÔÑÛÝÔÍÒÜÒÒýãÎÜÝÑ×ÑØâÍÔÎÍÐÑáÜàÒÑÕÑÍÒÍÖÏûÍ ÖÜÐÍÔÛÝØÜÒÒýã
áÔÜáÍÔÍÝÑØ.

ÄÑÛÖÜÛáÏÔÝÑØÑÕÑÏûØÖÜÙÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÒÍÖÏûÏÔÑØÍÖÏ ÎÜÝÑ×ÑÎ
ØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ(ÔÏÛ.1). ¾áÝÏÎÍÖäÒýà ÛÑÛÝÍØáÑ×ØÏúÒÑàâÍûý
ßÛÖÑØÏÓÕÔÍ×ÏÜÒÝÒÑÕÑüÖ� ÏÔÑØÍÒÏÓ ÒÍÎÏ � ýÖÏ ÒÍà×ÜÒý Ø ÔÜûßÖäÝÍÝÜ
áÔÑØÜ×ÜÒÏÓÛÜÔÏÏ ÑáýÝÑØÒÍ ÛÝÍÒ×ÍÔÝÒýã ÐÑÒÝÔÑÖäÒýãÑ� ÔÍûÞÍã
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ,üÐÛÝÔÍÐÝÍÍÒ×ÔÑÕÔÍâÏÛÍ ÜÕÑ
áÔÜáÍÔÍÝÑØ. ÀÖÓ Ñ� ÜÛáÜÙÜÒÏÓÎÍÐÛÏÎÍÖäÒÑà ÙßÛÝØÏÝÜÖäÒÑÛÝÏ
ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝÏÎÜÝÑ×ÍÔÜÕÏÛÝÔÍÞÏ� ãÔÑÎÍÝÑÕÔÍÎÎØÜÖÏáÔÏ ×ÖÏÒÜØÑÖÒý229 250 ÒÎ, ÛÑÑÝØÜÝÛÝØß� ÿÏã ÎÍÐÛÏÎßÎÍÎ áÑÕÖÑÿÜÒÏÓØÅÚ-Ñ� ÖÍÛÝÏ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏ ØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍÛÑÑÝØÜÝÛÝØÜÒÒÑ(ÔÏÛ.2).

veilities Beted
mAU

15 - Andrographalide
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12.5
Ethylparaben

ÁÒ×ÔÑÕÔÍâÑÖÏ× ½ÒßÝÔÜÒÒÏàÛÝÍÒ×ÍÔÝ 10

¦§¬¦§«...................
7.6

5

ÕÑÛ 225 250 215 300 125 350 nm
¼ÏÛ.1.ÂÔÑÎÍÝÑÕÔÍÎÎÍ Ñ� ÔÍûÞÍÝÍ� ÖÜÝÑÐ Puc.2.ÅÚ-ÛáÜÐÝÔýáÑÕÖÑÿÜÒÏÓ"Kan Jang" ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏ ØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ

¼ÜûßÖäÝÍÝýáÔÑØÜ×ÜÒÒýãÏÛÛÖÜ×ÑØÍÒÏàáÑÐÍûÍÖÏ, ÙÝÑÔÍûÔÍ� ÑÝÍÒÒýàÎÜÝÑ×
ãÍÔÍÐÝÜÔÏûßÜÝÛÓØýÛÑÐÑàº¾ � ¸¾¹º �� ÒÍ×ÜúÒÑÛÝä� . ºÑÙÒÑÛÝäÎÜÝÑ×Í
ÑáÔÜ×ÜÖÓÖÏáÑ ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝÏÔÜûßÖäÝÍÝÑØÍÒÍÖÏûÍ, ØýáÑÖÒÜÒÒýã
ÔÍûÒýÜ×ÒÏ Ñ×ÒÏÎ Ï ÝÜÎ úÜ ÎÜÝÑ×ÑÎ ØÑ×ÒÑàÏ ÝÑà úÜ ÖÍ� ÑÔÍÝÑÔÏÏ.
ÈÑüââÏÞÏÜÒÝ ØÍÔÏÍÞÏÏ ÛÑÛÝÍØÏÖ 0.54%. ÁÒÍÖÏû ÝÍ� ÖÜÝÑÐ,ÛÑ×ÜÔúÍÿÏã
üÐÛÝÔÍÐÝÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑ,ÖÍ� ÑÔÍÝÑÔÏÓÎÏ ÐÑÒÝÔÑÖÓÐÍÙÜÛÝØÍ
ÖÜÐÍÔÛÝØÁÔÎÜÒÏÏ Ï � ØÜ×ÛÐÑÕÑÏÒÛÝÏÝßÝÍÔÍÛÝÜÒÏàáÑÔÍûÔÍ� ÑÝÍÒÒÑàÒÍÎÏ
ÎÜÝÑ×ÏÐÜáÑÐÍûÍÖØýÛÑÐß� ÎÜúÖÍ � ÑÔÍÝÑÔÒß� ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝäÎÜÝÑ×Í
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áÑÕÔÜ� ÒÑÛÝä1.59 %. ÀÑÛÝÑØÜÔÒÑÛÝäÎÜÝÑ×Í áÔÏ ÛÔÍØÒÜÒÏÏÛ ·ÛÝÏÒÒýÎ
ûÒÍÙÜÒÏÜÎ ÛÑÛÝÍØÏÖÍ98.39%.ÇÏÒÜàÒÍÓûÍØÏÛÏÎÑÛÝäÎÜú×ß ÛÑÑÝÒÑ� ÜÒÏÜÎ
áÖÑÿÍ×ÜàáÏÐÑØÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏ ØÒßÝÔÜÒÒÜÕÑÛÝÍÒ×ÍÔÝÍ ÛÑÑÝÒÑÿÜÒÏÜÎÏãÐÑÒÞÜÒÝÔÍÞÏàÒÍ� Ö� ×ÍÜÝÛÓØ×ÏÍáÍûÑÒÜÐÑÒÞÜÒÝÔÍÞÏàÍÒ×ÔÑÕÔÍâÑÖÏ×Í10 -400 ÎÕ/Ö. ½ÔÜÎÓß×ÜÔúÏØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í- 10.32 ÎÏÒ, ØÒßÝÔÜÒÒÜÕÑ
ÛÝÍÒ×ÍÔÝÍ- 12.55 ÎÏÒ. ¸Íà×ÜÒÒýÜ ûÒÍÙÜÒÏÓáÔÜ×ÜÖÍ×ÜÝÜÐÝÏÔÑØÍÒÏÓ
áÔÜ×ÜÖÍÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÔÍØÒýÛÑÑÝØÜÝÛÝØÜÒÒÑ0.5 ¶Õ/Ö Ï 1.5
ÎÕ/Ö. ¼ÍûÔÍ� ÑÝÍÒÒýà ÎÜÝÑ× ÏÛáÑÖäûÑØÍÖÛÓÒÍÎÏ ×ÖÓÍÒÍÖÏûÍ ÛÑ×ÜÔúÍÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØüÐÛÝÔÍÐÝÜÍÒ×ÔÑÕÔÍâÏÛÍÎÜÝÜÖäÙÍÝÑÕÑáÜÔÜ×½ØÜ×ÜÒÏÜÎ
ÐÔýÛÍÎ ØÝÍ� ÖÜÝÐÍãŸKanJang"áÜÔÜ×áÔÏÜÎÑÎ ×Ñ� ÔÑØÑÖäÞÍÎÏ.

þÝÑÝÎÜÝÑ×ÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÍã� ýÖ Ø
×ÍÖäÒÜà� ÜÎ Í×ÍáÝÏÔÑØÍÒ×ÖÓÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÎÑÙÜ áÖÍûÎÜ
ÐÔÑØÏÐÔýÛáÑÛÖÜØÒßÝÔÏØÜÒÒÑÕÑáÜÔÑÔÍÖäÒÑÕÑØØÜ×ÜÒÏÓüÐÛÝÔÍÐÝÍ
ÍÒ×ÔÑÕÔÍâÏÛÍ.½ÐÍÙÜÛÝØÜáÑ×ØÏúÒÑàâÍûý áÔÏÎÜÒÓÖÏÛÏÛÝÜÎßÔÍÛÝØÑÔÏÝÜÖÜàÎÜÝÍÒÑÖ-ØÑ×Í3:2 (Ñ� /Ñ� ) áÔÏ ÏûÑÐÔÍÝÒÑÎüÖ� ÏÔÑØÍÒÏÏ Û ×ÜÝÜÐÝÏÔÑØÍÒÏÜÎ
ÔÍû×ÜÖÜÒÒýãØÜÿÜÛÝØáÔÏ 229ÒÎ. ½ÑÛáÔÑÏûØÑ×ÏÎÑÛÝä½þ� Â � ýÖÍ ¾ÌÜÒÜÒÍáÑ
ÔÜûßÖäÝÍÝÍÎÍÒÍÖÏûÍ, ØýáÑÖÒÜÒÒýÎÑ×ÒÏÎ ÝÜÎúÜ ÑáÜÔÍÝÑÔÑÎÒÍ Ñ×ÒÑÎ
º¾¶ úÜ áÔÏ� ÑÔÜØÝÜÙÜÒÏÜÐÑÔÑÝÐÑÕÑáÔÑÎÜúßÝÐÍØÔÜÎÜÒÏ.ÈÑüââÏÞÏÜÒÝ
ØÍÔÏÍÞÏÏ ÛÑÛÝÍØÏÖ0.17%. ÄÑÕÔÜ� ÒÑÛÝäÑáÔÜ×ÜÖÜÒÏÓáÖÑÿÍ×Üà ÖÏÐÑØÒÍ
ãÔÑÎÍÝÑÕÔÍÎÎÍã Ø ÔÍûÒýÜ ×ÒÏ ÛÑÛÝÍØÖÓÜÝ4.08%. ¹ÝÜáÜÒäÏûØÖÜÙÜÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÏ üÐÛÝÔÍÐÞÏÏÏû ÎÑÙÏ ÛÑÛÝÍØÏÖÍ90.28%, a Ïû ÖÖÍûÎý -
76%. ÀÑÛÝÑØÜÔÒÑÛÝäÑáÔÜ×ÜÖÜÒÏÓÎÜÝÑ×ÑÎ ×Ñ� ÍØÑÐ ÏûØÜÛÝÒýãÈÑÖÏÙÜÛÝØ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÐáÔÑ� ÍÎ ÐÔÑØÏÛÑÛÝÍØÖÓÜÝ102.1%.½ÐÍÙÜÛÝØÜ½¸ÅÝÔÜÒÒÜÕÑ
ÛÝÍÒ×ÍÔÝÍáÔÏ ÐÑÖÏÙÜÛÝØÜÒÒÑÎÑáÔÜ×ÜÖÜÒÏÏÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ýÖ Øý� ÔÍÒ
áÔÑáÏÖ-4-ÕÏ×ÔÑÐÛÏ� ÜÒûÑÍÝ,ÑÝÒÑÛÏÝÜÖäÒÑÜØÔÜÎÓß×ÜÔúÏØÍÒÏÓ -- 0.49,
ÐÑüââÏÞÏÜÒÝØÍÔÏÍÞÏÏ ÐÑÝÑÔÑÕÑÛÑÛÝÍØÏÖ0.1%.¸Í ÔÏÛßÒÐÍã3 Ï 4 1ÑÐÍûÍÒý
ÝÏáÏÙÒýÜ ãÔÑÎÍÝÑÕÔÍÎÎý, áÑÖßÙÜÒÒýÜáÔÏ ÍÒÍÖÏûÜ ÎÑÙÏ áÖÍûÎý ÐÔÑØÏ
ÐÔýÛáÑÛÖÜØØÜ×ÜÒÏÓþÁ¶. ÇÏÒÜàÒÑÛÝäÛÑÝÒÑ� ÜÒÏÓÎÜú×ß áÖÑÿÍ×ä� áÏÐÍ
ÐÑÒÞÜÒÝÔÍÞÏÜàÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÒÍ� Ö� ×ÍÜÝÛÓØ×ÏÍáÍûÑÒÜÐÑÒÞÜÒÝÔÍÞÏàÑÝ0.625 ×Ñ 10 ÎÕ/Ö, ÐÑüââÏÞÏÜÒÝ ÐÑÔÔÜÖÓÞÏÏ(r2) 0.9991. ÄÔÜ×ÜÖ
×ÜÝÜÐÝÏÔÑØÍÒÏÓÍ×ÔÑÕÔÍâÑÖÏ×ÍÛÑÛÝÍØÖÓÜÝ0.35ÎÕ/Ö.
- Utilition

ITEGRATION

Besoline COLDV010 tilitie at
out on out

...
... 109 plo)_ 16200417 0 I A, Level i, î A, lovel 1, Rop

ÁÒ×ÔÑÕÔÍâÑÖÏ×
½ÒßÝÔÜÒÒÏàÛÝÍÒ×ÍÔÝ

½ÒßÝÔÜÒÒÏà ÛÝÍÒ×ÍÔÝ ÁÒ×ÔÑÕÔÍâÑÖÏ×

Puc.3. ÂÔÑÎÍÝÑÕÔÍÎÎÍ Ñ� ÔÍûÞÑØÎÑÙÏ ¼ÏÛ. 4. ÂÔÑÎÍÝÑÕÔÍÎÎÍ Ñ� ÔÍûÞÑØáÖÍûÎý
ÐÔÑØÏ

þÝÑÝ ÎÜÝÑ× � ýÖ ÏÛáÑÖäûÑØÍÒÒÍÎÏ ×ÖÓ ÍÒÍÖÏûÍ ÛÑ×ÜÔúÍÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÎÑÙÜ áÖÍûÎÜ ÐÔÑØÏÐÔýÛáÑÛÖÜØÒßÝÔÏØÜÒÒÑÕÑ
áÜÔÑÔÍÖäÒÑÕÑØØÜ×ÜÒÏÓþÁ¶. ¾×ÒÍÐÑÑÒÑÐÍûÍÖÛÓÒÜáÔÏÕÑ×ÒýÎ×ÖÓÍÒÍÖÏûÍ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØáÖÍûÎÜÐÔÑØÏ×Ñ� ÔÑØÑÖäÞÜØ,áÔÏÒÏÎÍ � ÿÏã áÔÜáÍÔÍÝ*Knn
Jang" ÝÜÔÍáÜØÝÏÙÜÛÐÑà×ÑûÜ.ÄÔÏÙÏÒÍ ûÍÐÖ� ÙÍÖÍÛäØÝÑÎ, ÙÝÑáÔÏ ÝÍÐÑà×ÑûÜ
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ßÔÑØÜÒäÐÑÒÞÜÒÝÔÍÞÏàÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÐÔÑØÏÒÍÛÝÑÖäÐÑÒÏûÑÐ,ÙÝÑ×ÖÓÜÕÑ
×ÜÝÜÐÝÏÔÑØÍÒÏÓÒÜÑ� ãÑ×ÏÎÑ ÔÍ� ÑÝÍÝäØÔÜúÏÎÜ ÙßØÛÝØÏÝÜÖäÒÑÛÝÏ×ÜÝÜÐÝÑÔÍ,
áÔÏ ÐÑÝÑÔÑÎÄ·È ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÝÔß×ÒÑÑÝÖÏÙÏÝä ÑÝ âÑÒÑØýãáÏÐÑØÐÑÎáÑÒÜÒÝÑØáÖÍûÎý ÐÔÑØÏ.ÄÑüÝÑÎß×ÖÓÑáÔÜ×ÜÖÜÒÏÓÒÏûÐÏã ÐÑÒÞÜÒÝÔÍÞÏà
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØáÖÍûÎÜ ÐÔÑØÏ×Ñ� ÔÑØÑÖäÞÜØÒÍÎÏ � ýÖ ÔÍûÔÍ� ÑÝÍÒÒÑØýà,� ÑÖÜÜÙßØÛÝØÏÝÜÖäÒýà ÛÜÖÜÐÝÏØÒýàÎÜÝÑ× ÍÒÍÖÏûÍ, ÑÛÒÑØÍÒÒýàÒÍ
áÔÏÎÜÒÜÒÏÏ ãÔÑÎÍÝÑ-ÎÍÛÛ-ÛáÜÐÝÔÑÎÜÝÔÏ ÖÜÝßÙÏã
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í. áÔÑÏûØÑ×Òýã

1.2. ¼ÍûÔÍ� ÑÝÐÍÎÜÝÑ×Í ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÏáÑÎÑÿÏ ÊX/MC. ÁÒ×ÔÑÕÔÍâÑÖÏ×ÏûØÖÜÐÍÖÏ Ïû áÖÍûÎý ÐÔÑØÏáßÝÜÎÝØÜÔ×ÑâÍûÒÑàüÐÛÝÔÍÐÞÏÏ Û áÑÎÑ� ä� áÍÝÔÑÒÑØÛ ÍÖÐÏÖÏÔÑØÍÒÒýÎÛÏÖÏÐÍÕÜÖÜÎCis.þÐÛÝÔÍÐÝáÑ×ØÜÔÕÍÖÏÛÏÖÏÖÏÔÑØÍÒÏ� áßÝÜÎÑ� ÔÍ� ÑÝÐÏáÔÑ� ý
ÛÎÜÛä� N-ÝÔÏÎÜÝÏÖÛÏÖÏÖÏÎÏ×ÍûÑÖÍ ÛáÏÔÏ×ÏÒÑÎ, ÙÝÑáÑûØÑÖÓÜÝáÜÔÜØÜÛÝÏ
ÍÒ×ÔÑÕÔÍâÑÖÏ× ÜÕÑØÑûÎÑúÒýÜ ÎÜÝÍ� ÑÖÏÝý ÖÜÝßÙÏÜ,ÝÜÔÎÏÙÜÛÐÏÛÝÍ� ÏÖäÒýÜ ÖÜÕÐÑ×ÜÝÜÐÝÏÔßÜÎýÜáÔÑÏûØÑ×ÒýÜ.½ý� ÑÔÑáÝÏÎÍÖäÒÑÕÑ
ÔÜúÏÎÍ áÔÑÕÔÍÎÎÏÔÑØÍÒÏÓ ÝÜÎáÜÔÍÝßÔý ãÔÑÎÍÝÑÕÔÍâÏÙÜÛÐÑàÐÑÖÑÒÐÏ
áÑûØÑÖÏÖ×Ñ� ÏÝäÛÓãÑÔÑ� ÜÕÑÔÍû×ÜÖÜÒÏÓÒÍ ÐÍáÏÖÖÓÔÒÑàÐÑÖÑÒÐÜHP-5MS.
ÄÔÑ×ÑÖúÏÝÜÖäÒÑÛÝäÍÒÍÖÏûÍ - ÑÐÑÖÑ50 ¶·¸.

Abundarce

18coco 24% osoo ç ÛÒÍ
sooo
Ø ÑÑÑ

Á×ÔÍÝáÑ� ××
ÝÑÑÑ
ØÑÑÑ

120000
ûÍ

31.41 sooo

sooo
3600
û000
2soa 20e
2000

see

1000
Time- a soo

Puc.5. ÂÔÑÎÍÝÑ-ÎÍÛÛ-ÛáÜÐÝÔÑÎÜÝÔÏPuc. � . ¶ÍÛÛ-ÛáÜÐÝÔÝÔÏÎÜÝÏÖÛÏÖÏÖäÒÑÕÑÍÒÍÖÏû ØÔÜúÏÎÜ ÛÜÖÜÐÝÏØÒýãÏÑÒÑØ üâÏÔÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í

¼ÜÕÏÛÝÔÍÞÏÓº¶¹-áÔÑÏûØÑ×Òýã ÍÒÍÖÏûÏÔßÜÎýã áÔÑ� Ø
ÛÜÖÜÐÝÏØÒýãÏÑÒÑØ áÑûØÑÖÏÖÍûÒÍÙÏÝÜÖäÒÑßáÔÑÛÝÏÝäãÔÑÎÍÝÑÕÔÍÎÎß

ÔÜúÏÎÜ
ÏÏû � ÏÔÍÝÜÖäÒÑÔÜÕÏÛÝÔÏÔÑØÍÝäÍÒ×ÔÑÕÔÍâÑÖÏ×,ÒÜ âÏÐÛÏÔßÓ � ÑÖä� ÑÜ

ÐÑÖÏÙÜÛÝØÑÛÑÜ×ÏÒÜÒÏà, ûÍÝÔß×ÒÓ� ÿÏã ÜÕÑ Ï×ÜÒÝÏâÏÐÍÞÏ � áÔÏ×ÜÝÜÐÝÏÔÑØÍÒÏÏØÔÜúÏÎÜ áÑÖÒÑÕÑÏÑÒÒÑÕÑÝÑÐÍ(ÔÏÛ. 5). ½ÑûÎÑúÒÑÛÝÏ
ÔÍûÔÍ� ÑÝÍÒÒÑÕÑÎÜÝÑ×Í ÛßÿÜÛÝØÜÒÒÑÔÍÛ� ÏÔÓ� ÝÛÓûÍ ÛÙÜÝÏÛáÑÖäûÑØÍÒÏÓ
áÔÑÕÔÍÎÎý ChemStation,áÑûØÑÖÓ� ÿÜà ÍØÝÑÎÍÝÏÙÜÛÐÏÑÞÜÒÏÝäüââÜÐÝÏØÒÑÛÝä
ãÔÑÎÍÝÑÕÔÍâÏÙÜÛÐÑÕÑÔÍû×ÜÖÜÒÏÓ,ÙÏÛÝÑÝßãÔÑÎÍÝÑÕÔÍâÏÙÜÛÐÏãáÏÐÑØ,
×ÑÛÝÑØÜÔÒÑÛÝäÏÒÝÜÕÔÏÔÑØÍÒÏÓ áÏÐÑØ Ï ÔÍÛÙÜÝÍ ÐÑÒÞÜÒÝÔÍÞÏÏÍÒ×ÔÑÕÔÍâÑÖÏ×Í.·×ÜÒÝÏâÏÐÍÞÏÓ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÑÛÒÑØÍÒÍÒÍ ÛÔÍØÒÜÒÏÏÜÕÑÎÍÛÛ-ÛáÜÐÝÔÍÛÎÍÛÛ-ÛáÜÐÝÔÑÎÏÛÝÏÒÒÑÕÑÛÝÍÒ×ÍÔÝÍ(ÔÏÛ.6.) ÑÝÒÑÛÏÝÜÖäÒÑÕÑ
ØÔÜÎÜÒÏß×ÜÔúÏØÍÒÏÓ1.38 (ÐÑüââÏÞÏÜÒÝØÍÔÏÍÞÏÏ 0.1%) ÛØÒßÝÔÜÒÒÏÎÛÝÍÒ×ÍÔÝÑÎ ×ÏüÝÏÖÛÝÏÖ� üÛÝÔÑÖÑÎ. ÄÔÑØÜÔÐß ×ÑÛÝÑØÜÔÒÑÛÝÏØÑÛáÔÑÏûØÑ×ÏÎÑÛÝÏÔÜûßÖäÝÍÝÑØÍÒÍÖÏûÍ áÔÑØÑ×ÏÖÏÛáÑÎÑÿä � ÛÝÍÒ×ÍÔÝÒýãÔÍÛÝØÑÔÑØÍÒ×ÔÑÕÔÍâÑÖÏ×Í(ÙÏÛÖÑØý� ÑÔÑÐ=6)ØÐÑÒÝÔÑÖäÒÑÎÑ� ÔÍûÞÜáÖÍûÎýÐÔÑØÏ.ÀÑÛÝÑØÜÔÒÑÛÝäÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ÑÞÜÒÏØÍÜÎÍÓØÛÔÍØÒÜÒÏÏÛ ÝÜÑÔÜÝÏÙÜÛÐÏÔÍÛÛÙÏÝÍÒÒýÎÐÑÖÏÙÜÛÝØÑÎ,ÛÑÛÝÍØÏÖÍ� ÑÖÜÜ95%, áÔÜ×ÜÖ

Ñ� ÒÍÔßúÜÒÏÓ ÔÜúÏÎÜ áÑÖÒÑÕÑÏÑÒÒÑÕÑÝÑÐÍ - ÎÜÒÜÜ 0.05 ÎÕ/Ö,
ÑÝÒÑÛÏÝÜÖäÒÑÜÛÝÍÒ×ÍÔÝÒÑÜÑÝÐÖÑÒÜÒÏÜÑáÔÜ×ÜÖÜÒÏÓ- ÎÜÒÜÜ10%.

ÄÔÏÎÜÒÜÒÏÜ ÎÜÝÑ×Í ÊX/MC Ñ� ßÛÖÑØÍÖÏØÍÖÑÛäÝÍÐúÜ ÒÜÑ� ãÑ×ÏÎÑÛÝä�
×ÑáÑÖÒÏÝÜÖäÒÑÕÑ×ÑÐÍûÍÝÜÖäÛÝØÍÒÍÖÏÙÏÓ Á¸À ØáÖÍûÎÜ ÐÔÑØÏ×Ñ� ÔÑØÑÖäÞÜØ.
þÝÑÝÎÜÝÑ×ÒÍÏ � ÑÖÜÜ×ÑÛÝÑØÜÔÜÒ×ÖÓÑáÔÜ×ÜÖÜÒÏÓÒÏûÐÏã ÐÑÒÞÜÒÝÔÍÞÏà
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÐÔÑØÏ.ºÜÎ ÒÜ ÎÜÒÜÜ,áÔÏÎÜÒÜÒÏÜ üÝÑÕÑÎÜÝÑ×Í áÔÏ
ÏûßÙÜÒÏÏ âÍÔÎÍÐÑÐÏÒÜÝÏÐÏ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÑÐÍûÍÖÍÛäÑÕÔÍÒÏÙÜÒÒÑàÏû-ûÍ
ÜÕÑÝÔß×ÑÜÎÐÑÛÝÏ(ÒÜÑ� ãÑ×ÏÎÑÛÝä� áÑÖßÙÜÒÏÓáÔÑÏûØÑ×ÒýãÍÒ×ÔÑÕÔÍâÑÖÏ×Í)

áÔÑ×ÑÖúÏÝÜÖäÒÑÛÝÏØÔÜÎÜÒÏÍÒÍÖÏûÍ. ÄÔÏ áÔÑØÜ×ÜÒÏÏúÜ ÔßÝÏÒÒýã
ÍÒÍÖÏûÑØ � ÑÖä� ÑÜ ûÒÍÙÜÒÏÜÏÎÜÜÝ ØÔÜÎÓáÔÑØÜ×ÜÒÏÓÍÒÍÖÏûÍ ÔÍÛãÑ×
ÔÜÍÐÝÏØÑØ,ÒÜÑ� ãÑ×ÏÎýã ×ÖÓÜÕÑáÔÑØÜ×ÜÒÏÓ. üÝÑàº¾ � È· ûÔÜÒÏÓ,Ø
ÒÍÛÝÑÓÿÜÜØÔÜÎÓÑÛÑ� ÑáÑáßÖÓÔÒýÎÛÝÍÒÑØÏÝÛÓÎÜÝÑ×ØýÛÑÐÑüââÜÐÝÏØÒÑÕÑ
ÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍ(½þÈþ). ½ÛÖÜ×ÛÝØÏÜüÝÑÕÑÒÍÎÏ ÔÍûÔÍ� ÑÝÍÒ
ÒÑØýàÎÜÝÑ×ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÖÍûÎÜÐÔÑØÏÛ
áÑÎÑÿä � ÛÏÛÝÜÎý ÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍÛ×ÜÝÜÐÝÑÔÑÎÛ ×ÏÑ×ÒÑà
ÎÍÝÔÏÞÜà.

1.3. ¼ÍûÔÍ� ÑÝÐÍÎÜÝÑ×Í ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÏ
áÑÎÑÿÏ ½þÈþ. áÑÓØÖÜÒÏÜÎØ1991 ÕÑ×ßÍØÝÑÎÍÝÏûÏÔÑØÍÒÒÑàÛÏÛÝÜÎý
ÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍüÝÑÝÎÜÝÑ× ÒÍ� ÜÖ� ÏÔÑÐÑÜáÔÏÎÜÒÜÒÏÜ Ø
áÔÑÎý� ÖÜÒÒÑÛÝÏ,ÎÜ×ÏÞÏÒÜ, ÔÍûÖÏÙÒýãÑ� ÖÍÛÝÓãÍÒÍÖÏÝÏÙÜÛÐÑàÂ·¶··
� ÏÑãÏÎÏÏ (Heiger,1997);Gordonand Serwe,1998; Swedberg,1990;Maa et al.,
1991;Tran et al. 1991;Honda et al., 1992;Heiger, 1990). ÈÍÐ Ï ÑúÏ×ÍÖÑÛä
ÎÒÑÕÏÎÏ ÏÛÛÖÜ×ÑØÍÝÜÖÓÎÏ(Wallingford andEwig, 1989;ChenandChen, 1999),
ÎÜÝÑ× ÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍÒÍÙÍÖ ØýÝÜÛÒÓÝäÝÔÍ×ÏÞÏÑÒÒÑ
áÔÏÎÜÒÓÜÎýÜ Ø ÑÝ×ÜÖäÒýã×ÏÛÞÏáÖÏÒÍã ÎÜÝÑ×ý úÏ×ÐÑÛÝÒÑà ÕÍûÑØÑà
ãÔÑÎÍÝÑÕÔÍâÏÏ. ½ áÑÛÖÜ×ÒÏÜ3-4 ÕÑ×Í ÔÜûÐÑØÑûÔÑÛÖÑÙÏÛÖÑ
âÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏã ÏÛÛÖÜ×ÑØÍÒÏà Û áÔÏÎÜÒÜÒÏÜÎ ÐÍáÏÖÖÓÔÒÑÕÑ
üÖÜÐÝÔÑâÑÔÜûÍ.ºÔÜ� ßÜÎÑÜÎÍÖÑÜ ÐÑÖÏÙÜÛÝØÑÑ� ÔÍûÞÍ, ØýÛÑÐÍÓüââÜÐÝÏØÒÑÛÝä
ÔÍû×ÜÖÜÒÏÓÏ üÐÑÒÑÎÏÙÒÑÛÝä- ÕÖÍØÒýÜ×ÑÛÝÑÏÒÛÝØÍüÝÑÕÑÎÜÝÑ×Í.
¹ÑØÜÔ� ÜÒÛÝØÑØÍÒÏÜÝÜãÒÑÖÑÕÏÙÜÛÐÏãÔÜ� ÜÒÏà, ÝÍÐÏÜ ÐÍÐ ÛÑáÔÓúÜÒÏÜ
ÛÏÛÝÜÎýÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍÛÙßÛÝØÏÝÜÖäÒýÎÏÎÍÛÛ-ÛáÜÐÝÔÍÖäÒýÎÏ
âÖ� ÑÔÜÛÞÜÒÝÒýÎ×ÜÝÜÐÝÑÔÍÎÏ,áÔÏÎÜÒÜÒÏÜÎÜÝÑ×Í ÎÏÐÔÑ×ÏÍÖÏûÍ ÒÍ ÛÝÍ×ÏÏ
áÔÜ×ØÍÔÏÝÜÖäÒÑàÑ� ÔÍ� ÑÝÐÏ áÔÑ� áÑûØÑÖÏÖÑØýØÜÛÝÏ ÐÍáÏÖÖÓÔÒýà
üÖÜÐÝÔÑâÑÔÜûØ ÔÓ×ØÍúÒÜà� Ïã ÎÜÝÑ×ÑØÎÑÒÏÝÑÔÏÒÕÍ ÖÜÐÍÔÛÝØÜÒÒýã
áÔÜáÍÔÍÝÑØØ� ÏÑÖÑÕÏÙÜÛÐÑÎÎÍÝÜÔÏÍÖÜ(Denoroyet al., 1998;Jorgenson,1986;
Jorgensonet al.,1983;Zhu etal., 1989;Hadleyet al., 2000).

ÈÑÖÏÙÜÛÝØÜÒÒÑÜÑáÔÜ×ÜÖÜÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×Í áÔÑØÑ×ÏÖÏ ÎÜÝÑ×ÑÎ
ØÒÜ� ÒÜÕÑÛÝÍÒ×ÍÔÝÍ.ÀÖÓ áÑØý� ÜÒÏÓ Ïû � ÏÔÍÝÜÖäÒÑÛÝÏ×ÜÝÜÐÝÏÔÑØÍÒÏÓ
ÔÜÕÏÛÝÔÍÞÏ� áÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÑØÑ×ÏÖÏáÔÏ 229 Û ØýÙÏÝÍÒÏÜÎ
áÑÕÖÑÿÜÒÏÓáÔÏ ÐÑÒÝÔÑÖäÒÑà×ÖÏÒÜØÑÖÒý500 (ÔÏÛ.7.A). ¼Íû×ÜÖÜÒÏÜ
ÍÒÍÖÏûÏÔßÜÎýã ØÜ� ÜÛÝØ,áÑÖßÙÜÒÒýãÔÜûßÖäÝÍÝÜáÔÜ×ØÍÔÏÝÜÖäÒÑàÑ� ÔÍ� ÑÝÐÏ
áÖÍûÎý ÐÔÑØÏ,áÔÑØÑ×ÏÖÑÛäØÐÍáÏÖÖÓÔÜÛßØÜÖÏÙÜÒÒÑà×ÖÏÒÑàÑáÝÏÙÜÛÐÑÕÑ
áßÝÏ áÔÏ áÑÎÑÿÏ áßûýÔäÐÑØÑàÐ� ØÜÝýÛ×ÏÍÎÜÝÔÑÎ 150 (ØÒßÝÔÜÒÒÏà
×ÏÍÎÜÝÔ ÐÍáÏÖÖÓÔÍ - 50 ÎÐÎ), ÙÝÑ áÑûØÑÖÏÖÑÝÔÑÜÐÔÍÝÒÑßØÜÖÏÙÏÝä
ÙßØÛÝØÏÝÜÖäÒÑÛÝäÎÜÝÑ×Í ßÖßÙ� ÏÝä ÖÏÒÜàÒýà ×ÏÒÍÎÏÙÜÛÐÏà ×ÏÍáÍûÑÒ
ÏûÎÜÔÜÒÏÓ. ÀÖÓáÑ×� ÑÔÍ ÑáÝÏÎÍÖäÒÑÕÑûÒÍÙÜÒÏÓÔ¸ ÏÑÒÒÑà ÛÏÖý
� ßâÜÔÒÑÕÑÔÍÛÝØÑÔÍ� ýÖ áÔÑØÜ×ÜÒÔÓ×áÔÜ×ØÍÔÏÝÜÖäÒýãÔÍû×ÜÖÜÒÏà
ÛÝÍÒ×ÍÔÝÒýãÔÍÛÝØÑÔÑØ.½ ÐÍÙÜÛÝØÜáÑ×ØÏúÒÑàâÍûý ÏÛáÑÖäûÑØÍÒÍÛÎÜÛä
� ÑÔÍÝÒÑÕÑ� ßâÜÔÍ(Ô¸ 9.3,20mM) ÎÜÝÍÒÑÖÍØÑ�	 ÜÎÒÑÎ ÛÑÑÝÒÑ� ÜÒÏÏ 9:1.
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¾ÛÒÑØÒÑàãÍÔÍÐÝÜÔ
ÑÝÐÖÏÐ×ÜÝÜÐÝÑÔÍ,a
(10%-à ÎÜÝÍÒÑÖ)

Ô¸ Ñ� ÜÛáÜÙÏÖØýÛÑÐß� üââÜÐÝÏØÒÑÛÝä
ØØÜ×ÜÒÏÜØáÑ×ØÏúÒß� âÍûß ÑÔÕÍÒÏÙÜÛÐÑÕÑ

áÑØýÛÏÖÑÔÍû×ÜÖÏÝÜÖäÒß� ÛáÑÛÑ� ÒÑÛÝäÛÏÛÝÜÎý

ÒÍÏÖßÙ� Ïà
ÎÑ×ÏâÏÐÍÝÑÔÍ

(ÔÏÛ.7.Æ.).

ÏÒÝÜÒÛÏØÒÑÛÝÏÍ � ÛÑÔ� ÞÏÏ ÑÝØÔÜÎÜÒÏ(Ý.Ü.ãÔÑÎÍÝÑÕÔÍÎÎß) ÑÝÀÇ·¸Ë ØÑÖÒý
(Ý.Ü.ÛáÜÐÝÔÑÕÔÍÎÎß)(¼ÏÛ.10).

ÁÒ×ÔÑÕÔÍâÑÖÏ× A
ÈÑÎáÑÒÜÒÝáÖÍûÎý

ÀÖÏáÍ ØÑÖäý -229 áÎ
� ÜûØýÙÏÝÍÒÏÓ

ÁÒ×ÔÑÕÔÍâÑÖÏ×

ÈÑÎáÑÒÜÝÕ áÖÍûÎýI ÆÑÔÍÝÒýà� ßâÛÔ
¼¸ 93, 200MM

ÆÑÔÍÝÒýà� ßâÜÔ
ÀÖÏáÍ ØÑÖýý -229 ÏÎ 20mM ; ÎÛÝÍÒÑÖ -9:1

Û ØýÙÏÝÍÒÏÜÎ áÔÏ 500 ÏÎ

9.0 10.0 11.0 ÎÏÏ
9.0 10.0 11.0 ÎÏÏ

Puc.7. ÅÛÝÔÍÒÜÒÏÜÛÏÕÒÍÖÍáÏÐÍ áÖÍûÎý ÐÔÑØÏáÔÏ áÑÎÑÿÏ ØýÙÏÝÍÒÏÓáÑÕÖÑ� ÜÒÏÓáÔÏÐÑÒÝÔÑÖäÒÑà×ÖÏÒÜØÑÖÒý (Á)Ï ØØÜ×ÜÒÏÓÎÑ×ÏâÏÐÍÝÑÔÍ (Æ)
ÄÔÏÎÜÒÜÒÏÜÝÜÔÎÑÛÝÍÝÏÔÑØÍÒÏÓØÝÜÙÜÒÏÜÍÒÍÖÏûÍ áÑûØÑÖÏÖÑÑ� ÜÛáÜÙÏÝä

ÒÍ×ÖÜúÍÿß� ÛÜÖÜÐÝÏØÒÑÛÝä ØÑÛáÔÑÏûØÑ×ÏÎÑÛÝäØÔÜÎÜÒÏ ÎÏÕÔÍÞÏÏ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í.̧ Í ÔÏÛßÒÐÜ8 áÑÐÍûÍÒ ÝÏáÏÙÒýà áÔÏÎÜÔ ÔÍû×ÜÖÜÒÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÏ ÐÑÎáÑÒÜÒÝÑØáÖÍûÎý ÐÔÑØÏ.ÄÑÕÔÜ� ÒÑÛÝäûÒÍÙÜÒÏà
áÖÑÿÍ×Üà áÏÐÑØ6 ÑáÔÜ×ÜÖÜÒÏàÑ×ÒÑÕÑ ÝÑÕÑúÜ Ñ� ÔÍûÞÍ ûÍ ÐÑÔÑÝÐÏà
áÔÑÎÜúßÝÑÐØÔÜÎÜÒÏ ÛÑÛÝÍØÏÖÍ 1.54% ÑÝÒÑÛÏÝÜÖäÒÑÕÑÛÝÍÒ×ÍÔÝÒÑÕÑ
ÑÝÐÖÑÒÜÒÏÓ(ÔÏÛ.9).

AU
mAU

5

3

a

115 Î·¸

¼ÏÛ.8. þÖÜÐÝÔÑâÑÔÜÕÔÍÎÎÍáÖÍûÎý ÐÔÑØÏ ¼ÏÛ.9. ÄÑØÝÑÔÓÜÎÑÛÝäáÖÑÿÍ×Ï áÏÐÍ×Ñ� ÔÑØÑÖäÞÍáÑÛÖÜáÔÏÜÎÍ ÝÍ� ÖÜÝÑÐ"KanJang" ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÐÍáÏÖÖÓÔÒýÎüÖÜÐÝÔÑâÑÔÜûÑÎ

ÄÑÕÔÜ� ÒÑÛÝäÑáÔÜ×ÜÖÜÒÏÓáÖÑÿÍ×Ï áÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í6 ÒÜûÍØÏÛÏÎýã
ÍÒÍÖÏûÑØáÑ ÑáÏÛÍÒÒÑàÎÜÝÑ×ÏÐÜÑ� ÔÍûÞÍ ÐÔÑØÏØÔÍûÒýÜ×ÒÏ ÛÑÛÝÍØÏÖÍ14.15%,ÛÝÜáÜÒäÏûØÖÜÙÜÒÏÓ -77.85%,×ÑÛÝÑØÜÔÒÑÛÝä- 99.49%(ÑÝÒÑÛÏÝÜÖäÒÑÜ
ÛÝÍÒ×ÍÔÝÒÑÜÑÝÐÖÑÒÜÒÏÜ4.45%).ÇÏÒÜàÒÑÛÝäÑÝÐÖÏÐÍ×ÜÝÜÐÝÑÔÍáÔÏ ×ÖÏÒÜØÑÖÒý
0.25

229/8 (ÛÏÕÒÍÖÛÔÍØÒÜÒÏÓ500/100ÒÎ) ÛÑãÔÍÒÓÜÝÛÓØ×ÏÍáÍûÑÒÜ ÑÝ×Ñ20 ÎÕ/Ö(ÐÑüââÏÞÏÜÒÝÐÑÔÔÜÖÓÞÏÏ- 0.9997),áÔÜ×ÜÖÑ� ÒÍÔßúÜÒÏÓ- 0.2ÎÕ/Ö áÔÏ ÑÝÒÑ� ÜÒÏÏ ÛÏÕÒÍÖ/� ßÎ, ÔÍØÒÑÎ3. ·û � ÏÔÍÝÜÖäÒÑÛÝäÎÜÝÑ×ÍáÑ
ÑÝÒÑ� ÜÒÏ� ÐÑáÔÜ×ÜÖÓÜÎÑÎßØÜÿÜÛÝØßÑáÔÜ×ÜÖÓÖÏáÑ ØÔÜÎÜÒÏÎÏÕÔÍÞÏÏÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛÍØÝÑÎÍÝÏÙÜÛÐÑàÔÜÕÏÛÝÔÍÞÏÜàÙÏÛÝÑÝýáÏÐÍ Ï ÛÔÍØÒÜÒÏÜÎÜÕÑÅÚ-ÛáÜÐÝÔÍÛÑÛáÜÐÝÔÑÎÏÛÝÏÒÒÑÕÑÛÝÍÒ×ÍÔÝÍÍÒ×ÔÑÕÔÍâÑÖÏ×Í,aÝÍÐúÜÛáÑÎÑÿä � ÝÔÜãÎÜÔÒÑàüÖÜÐÝÔÑâÑÔÜÕÍÎÎý,áÑÐÍûýØÍ� ÿÜà ûÍØÏÛÏÎÑÛÝä
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¼ÏÛ.10. ºÔÜãÎÜÔÒÑÜÏûÑ� ÔÍúÜÒÏÜáÏÐÍ Ï ÅÚ-ÛáÜÐÝÔÍÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ûÍÔÜÕÏÛÝÔÏÔÑØÍÒÒýÜ
×ÜÝÜÐÝÑÔÑÎÛ×ÏÑ×ÒÑàÎÍÝÔÏÞÜà

½ÑûÎÑúÒÑÛÝäÑ×ÒÑØÔÜÎÜÒÒÑÕÑáÔÑØÜ×ÜÒÏÓÍÒÍÖÏûÍ Û áÑÎÑÿä � ÛÏÛÝÜÎý
Û� ÑÔÍ Ñ� ÔÍ� ÑÝÐÏ×ÍÒÒýãChemStationáÔÏ ÔÍûÒýã×ÖÏÒÍã ½¾Ç¸: ÑÛÒÑØÒÑÎ
ÛÏÕÒÍÖ229/8 (ÛÏÕÒÍÖÛÔÍØÒÜÒÏÓ500/100ÒÎ) áÑ×ÝØÜÔú×Í� ÿÏã - ÛÏÕÒÍÖ
195/8 (ÛÏÕÒÍÖÛÔÍØÒÜÒÏÓ500/100ÒÎ); ÛÏÕÒÍÖ229/8ÒÎ, (ÛÏÕÒÍÖÛÔÍØÒÜÒÏÓ
271/20ÒÎ),- ×ÍÜÝ ØÑûÎÑúÒÑÛÝäÒÍ×ÜúÒÑà Ï×ÜÒÝÏâÏÐÍÞÏÏ áÏÐÍ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛÔÜ×ÏÐÑÎáÑÒÜÒÝÑØáÖÍûÎý ÐÔÑØÏ,Í � ÛÑÔ� ÞÏÓ ÐÑÝÑÔýã½
ÔÜûßÖäÝÍÝÜÛØÑ×ÏÝÛÓÐÎÏÒÏÎßÎß.

¼ÍûÔÍ� ÑÝÍÒÒýà ØÍÖÏ×ÏÔÑØÍÒÒýàÝÍÐÏÎ Ñ� ÔÍûÑÎ ÎÜÝÑ×áÔÏÎÜÒÜÒÀÇÃ
ÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ áÖÍûÎÜ ÐÔÑØÏ×Ñ� ÔÑØÑÖäÞÜØ,áÔÏÒÏÎÍØÿÏã
ÝÍ� ÖÜÝÐÏ"Kan Jang

ÀÖÓáÑÖßÙÜÒÏÓÒÍ×ÜúÒýã ÔÜûßÖäÝÍÝÑØ� ÑÖä� ÑÜ ûÒÍÙÜÒÏÜÏÎÜÜÝ ÝÍÐúÜ
Í×ÜÐØÍÝÒÍÓáÔÜ×ØÍÔÏÝÜÖäÒÍÓÑ� ÔÍ� ÑÝÐÍ áÔÑ� .

ÄÖÍûÎÍ+ ÑÔÕÍÒÏÙÜÛÐÏàÔÍÛÝØÑÔÏÝÜÖä ¾� ÿÍÓ ÛãÜÎÍ áÑ×ÕÑÝÑØÐÏáÔÑ� , áÔÏÎÜÒÓÜÎÍÓ
áÔÏ ÍÒÍÖÏûÜ ÛÑ×ÜÔúÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í
� ÏÑÖÑÕÏÙÜÛÐÏãúÏ×ÐÑÛÝÓãáÔÜ×ÛÝÍØÖÜÒÍÒÍ

ÆÜû� ÜÖÐÑØýàÛßáÜÔÒÍÝÍÒÝ
ÛãÜÎÜ.¹ÒÍÙÍÖÍ áÔÑØÑ×ÏÖÑÛäÑÛÍú×ÜÒÏÜ� ÜÖÐÑØ
áÖÍûÎý ÐÔÑØÏ ×Ñ� ÍØÖÜÒÏÜÎ 2-3 ÐÔÍÝÒÑÕÑ
ÐÑÖÏÙÜÛÝØÍ ÛÎÜ� ÏØÍ � ÿÏãÛÓ Û ØÑ×Ñà
ÑÔÕÍÒÏÙÜÛÐÏãÔÍÛÝØÑÔÏÝÜÖÜà(ÎÜÝÍÒÑÖ,ÍÞÜÝÑÒ).
ÄÑÖßÙÜÒÒýà áÑÛÖÜ ÞÜÒÝÔÏâßÕÏÔÑØÍÒÏÓ
� Üû� ÜÖÐÑØýàÛßáÜÔÒÍÝÍÒÝáÑ×ØÜÔÕÍÖÛÓÝØÜÔ×Ñ-
âÍûÒÑà üÐÛÝÔÍÐÞÏÏ ÒÍ ØýÛÑÐÑüââÜÐÝÏØÒýã

ÒÍÖÏ áÍÝÔÑÒÍã LC-18, ÙÝÑ Ø ÔÜûßÖäÝÍÝÜ×ÍÜÝ
ØÑûÎÑúÒÑÛÝä×ÑÛÝÏÙä ÒÜÑ� ãÑ×ÏÎÑà ÛÝÜáÜÒÏ
ÑÙÏÛÝÐÏ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÑÝ ÐÑÎáÑÒÜÒÝÑØ

áÖÍûÎý ÐÔÑØÏ ûÒÍÙÏÝÜÖäÒÑßáÔÑÛÝÏÝäáÔÑâÏÖäãÔÑÎÍÝÑÕÔÍÎÎ.ÄÑÖßÙÜÒÒýÜ
ÔÍÛÝØÑÔýÐÑÒÞÜÒÝÔÏÔÑØÍÖÏÛä×Ñ ÎÏÒÏÎÍÖäÒÑÕÑ Ñ�	 ÜÎÍ Ï áÑ×ØÜÔÕÍÖÏÛä
ÍÒÍÖÏûß ÛÑÑÝØÜÝÛÝØß� ÿÏÎ ÎÜÝÑ×ÑÎ.

¹ÔÍØÒÏÝÜÖäÒýàÍÒÍÖÏû áÔÜÏÎßÿÜÛÝØ ÒÜ×ÑÛÝÍÝÐÑØÔÍûÔÍ� ÑÝÍÒÒýãÎÜÝÑ×ÑØ
(ÝÍ� Ö. 1) áÑÐÍûÍÖ,ÙÝÑÔÍûÔÍ� ÑÝÍÒÒýÜÎÜÝÑ×ý ãÍÔÍÐÝÜÔÏûß� ÝÛÓ×ÑÛÝÍÝÑÙÒÑ
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ØýÛÑÐÑà
ØýÛÑÐÑà
½þÈþ -
½þÈþ

Ïû � ÏÔÍÝÜÖäÒÑÛÝä� ×ÑÛÝÑØÜÔÒÑÛÝä� . ¶ÜÝÑ×½þ� Â
ÝÑÙÒÑÛÝä� , ÎÜÝÑ×ÊX/MC - ÒÏûÐÏÎ áÔÜ×ÜÖÑÎÑ� ÒÍÔßúÜÒÏÓ,

ÑÝÖÏÙÍÜÝÛÓ
a ÎÜÝÑ×

ÛÑÛÝÍØÖÓÜÝ
×ÑÛÝÍÝÑÙÒÑàüÐÑÒÑÎÏÙÒÑÛÝä� . ¾�	 ÜÎ ÍÒÍÖÏûÏÔßÜÎÑàáÔÑ� ý ÎÜÝÑ×ÑÎØÛÜÕÑÖÏ� ä 1-50ÒÖ,áÔÑ×ÑÖúÏÝÜÖäÒÑÛÝäÍÒÍÖÏûÍ - 12 ¶·¸.

ÛÑÑÝØÜÝÛÝØÜÒÒÑ(ÔÏÛ.12.).
ÐÑÒÞÜÒÝÔÍÞÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í
áÑÖßüÖÏÎÏÒÍÞÏÏ 3.1 Ï

½

2.54

Ñ� ÑÏã ÛÖßÙÍÓãáÑÛÖÜ
üÐÛáÑÒÜÒÞÏÍÖäÒÑ
� ÛÑÑÝØÜÝÛÝØÜÒÒÑ

×ÑÛÝÏúÜÒÏÓ
ßÎÜÒä� ÍÜÝÛÓ
(ÝÍ� . 2). ¾� Ü

ÎÍÐÛÏÎßÎÍ
Û áÜÔÏÑ×ÑÎ
ûÍØÏÛÏÎÑÛÝÏ

¹ÔÍØÒÏÝÜÖäÒÍÓÑÞÜÒÐÍÎÜÝÑ×ÑØÍÒÍÖÏûÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í
ÄÍÔÍÎÜÝÔ ¶ÜÝÑ×ÍÒÍÖÏûÍ

½þ� Â ÊX/MC|�	 ÜÎ ÍÒÍÖÏûÏÔßÜÎÑàáÔÑ� ý (ÎÐÖ) 20 1.0ÀÖÏÝÜÖäÒÑÛÝäÍÒÍÖÏûÍ (ÎÏÒ) 25 50ÄÔÜ×ÜÖÑ� ÒÍÔßúÜÒÏÓ (ÎÕ/Ö) 0.35
ÇÏÒÜàÒÑÛÝäÑÝÐÖÏÐÍ(r) 0.9991

0.05
ºÑÙÒÑÛÝä(RSD,%) 1.16

0.9910

ÀÑÛÝÑØÜÔÒÑÛÝä(%) 102.1
3.78

¼ÍÛãÑ×áÑ×ØÏúÒÑàâÍûý ÒÍ 10 100
95.0
1ÍÒÍÖÏûÑØ ¶Ç ÛÎ3

¸ßúÒÑ ÝÍÐúÜÑÝÎÜÝÏÝä,ÙÝÑ,ÜÛÖÏ×ÖÓÊX/MC ÝÔÜ� ßÜÝÛÓÑÐÑÖÑ1 ÛÎ3 ØýÛÑÐÑÑÙÏÿÜÒÒÑÕÑ
áÔÑØÜ×ÜÒÏÓ10 ÍÒÍÖÏûÑØÎÜÝÑ×ÑÎ

ÑÐÑÖÑ100 ¶Ç ÛØÜúÜáÜÔÜÕÒÍÒÒÑÕÑÎÜÝÍÒÑÖÍ.
ÕÜÖÏÓ,a×ÖÓ½þ� Â ÍÒÍÖÏûÍ

áÔÏÎÜÒÜÒÏÓÝÑÒÐÏãÐÍáÏÖÖÓÔÑØÏÛáÑÖäûßÜÝÛÓØÛÜÕÑ
TO Ø ÎÜÝÑ×Ü½þÈþ Ïû-ûÍ

âÍûý, áÔÏÙÜÎ ÒÍ 90%ÛÑÛÝÑÓÿÜàÏû ØÑ×ÒÑÕÑ� ßâÜÔÒÑÕÑ
ÖÏ� ä 0.6 ¶Ç ÎÑ � ÏÖäÒÑà

ÄÔÑØÜ×ÜÒÒýÜÏÛÛÖÜ×ÑØÍÒÏÓáÑûØÑÖÓ� ÝûÍÐÖ� ÙÏÝä,
ÔÍÛÝØÑÔÍ.

üÖÜÐÝÔÑâÑÔÜûÍÓØÖÓÜÝÛÓÒÍÏ � ÑÖÜÜ ß×Ñ� ÒýÎ
ÙÝÑÎÜÝÑ×ÐÍáÏÖÖÓÔÒÑÕÑ

âÍÔÎÍÐÑÐÏÒÜÝÏÐÏ áÔÜáÍÔÍÝÍ ØÛÖÜ×ÛÝØÏÜØýÛÑÐÑàüââÜÐÝÏØÒÑÛÝÏ,
×ÖÓ ÏÛÛÖÜ×ÑØÍÒÏÓ

áÔÑ×ÑÖúÏÝÜÖäÒÑÛÝÏÍÒÍÖÏûÍ, ÎÏÒÏÎÍÖäÒÑÕÑ Ñ�	 ÜÎÍ áÔÑ� ý
ÎÍÖÑà

ÑÝÛßÝÛÝØÏÓÒÜÑ� ãÑ×ÏÎÑÛÝÏ áÔÑÎýØÐÏ ÐÍáÏÖÖÓÔÍÑÔÕÍÒÏÙÜÛÐÏÎ
×ÖÓ ÍÒÍÖÏûÍ,

(ØÑÝÖÏÙÏÜ ÑÝ½þ� Â) Ï áÑÖßÙÜÒÏÓáÔÑÏûØÑ×Òýã(Ø ÑÝÖÏÙÏÜ
ÔÍÛÝØÑÔÏÝÜÖÜÎ

ÑÝßáÔÑÿÜÒÒÑàáÔÑÞÜ×ßÔÑàÑ� ÔÍ� ÑÝÐÏ áÖÍûÎý ÐÔÑØÏ áÑ×ÕÑÝÑØÐÏ
ÊX/MC),

ÍÒÍÖÏÝÏÙÜÛÐÑà
Ñ� ÒÍÔßúÜÒÏ�

áÔÑ� ý, ØÑûÎÑúÒÑÛÝÏÔÍû×ÜÖÜÒÏÓØÜÿÜÛÝØØØÑ×ÒÑàÛÔÜ×ÜÏ ÏãÒÜáÑÛÔÜ×ÛÝØÜÒÒÑØÒßÝÔÏ ÐÍáÏÖÖÓÔÍ. ¶ÜÝÑ× ½þ� ÂÞÜÖÜÛÑÑ� ÔÍûÒÜÜ
Û ÎÑÙÑà

áÔÏÎÜÒÓÝä×ÖÓÏûßÙÜÒÏÓÐÏÒÜÝÏÐÏØý×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í
ÊX/MC

Ï âÔÍÐÞÏÑÒÒÑÕÑÛ� ÑÔÍ ØÑûÎÑúÒýãÎÜÝÍ� ÑÖÏÝÑØ,ÝÑÕ×ÍÐÍÐ ÎÜÝÑ×
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í

áÔÜ×áÑÙÝÏÖÜÒ
Ø

áÔÏ ÑáÔÜ×ÜÖÜÒÏÏ ÒÏûÐÏã ÐÑÒÞÜÒÝÔÍÞÏàÐÔÑØÏ ÒÜûÍÎÜÒÏÎ áÔÏ ÏûßÙÜÒÏÏ ÜÕÑÎÜÝÍ� ÑÖÏÝÑØ.
2.ÚÍÔÎÍÐÑÐÏÒÜÝÏÐÍÍÒ×ÔÑÕÔÍâÑÖÏ×Í.2.1. ÚÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í

ÏÛÛÖÜ×ÑØÍÒÏà� ýÖÑ ßÛÝÍÒÑØÖÜÒÑ,ÙÝÑ
ß ÐÔýÛ.

0,25
½ÔÜûßÖäÝÍÝÜáÔÑØÜ×ÜÒÒýã

ØØÜ×ÜÒÏÓþÁ¶ Ø×ÑûÜ20 Îr/Ðr ÐÑÒÞÜÒÝÔÍÞÏÓ
ÙÜÔÜû

ÍÒ×ÔÑÕÔÍâÑÖÏ×Í
� áÑÛÖÜØÒßÝÔÏØÜÒÒÑÕÑ

ÛÑÛÝÍØÖÓÜÝ5.62ÎÐÝ/ÎÖ, ûÍÝÜÎ ÑÒÍ üÐÛáÑÒÜÒÞÏÍÖäÒÑßÎÜÒä� ÍÜÝÛÓ
ØáÖÍûÎÜÐÔÑØÏ4ÙÍÛÍ Ø ÐÔÑØÏÑáÔÜ×ÜÖÓÜÝÛÓ0.11 ÎÐÕ/ÎÖ áÔÜáÍÔÍÝÍ (ÔÏÛ. 11.).

ÙÜÔÜû
ÁÒÍÖÏûáÑÖßÙÜÒÒýã

ÏûÎÜÒÜÒÏÜ
×ÍÒÒýã Ø áÑÖßÖÑÕÍÔÏâÎÏÙÜÛÐÏãÐÑÑÔ×ÏÒÍÝÍãáÑÐÍûÍÖ, ÙÝÑ

ßÔÍØÒÜÒÏÜÎ:
ÐÑÒÞÜÒÝÔÍÞÏÏ- 23.9e-4.7t

ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØáÖÍûÎÜ ÐÔÑØÏãÍÔÍÐÝÜÔÏûßÜÝÛÓ
×ÑûÍã20 Îr/Ðr Ï 200 Îr/Ðr

+ 0.6e-0.44t ÄÑÛÖÜáÜÔÑÔÍÖäÒÑÕÑØØÜ×ÜÒÏÓþÁ¶
áÖÍûÎÜÐÔÑØÏ×ÑÛÝÏÕÍÜÝÛÓ

ÎÍÐÛÏÎÍÖäÒÍÓ
2.0

ÐÑÒÞÜÒÝÔÍÞÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÙÜÔÜû � Ï ÛÑÛÝÍØÖÓÜÝ1.3 ÎÐÕ/ÎÖ Ï 3.1 ÎÐÕ/ÐÝ
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ºÍ � ÖÏÞÍ 1
� ÏÑÖÑÕÏÙÜÛÐÏãáÔÑ� Íã

½þÈþ
0.01-0005
12
0.2
0.9997
1.54
99.49
0.6

10.00+ 1014
_-- 20 Îr/Ðr

200 Îr/Ðr
1.00-

0.10-

0.014 10

½¼»¶Ã, ÙÍÛý ½¼»¶Ã, ÙÍÛý
Puc.11. ·ûÎÜÒÜÒÏÜÐÑÒÞÜÒÝÔÍÞÏÏ ¼ÏÛ.12. ·ûÎÜÒÜÒÏÜÐÑÒÞÜÒÝÔÍÞÏÏ

ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÑÛÖÜØÒßÝÔÏØÜÒÒÑÕÑ ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÑÛÖÜáÜÔÑÔÍÖäÒÑÕÑ
ØØÜ×ÜÒÏÓþÁ¶ (20 ÎÕ/ÐÕ) ØØÜ×ÜÒÏÓþÁ¶ (20 Ï 200 ÎÕ/ÐÕ)
ß×ÍÙÒÑÑáÏÛýØÍ� ÝÛÓÑ×ÒÑÙÍÛÝÜØÑàÎÍÝÜÎÍÝÏÙÜÛÐÑàÎÑ×ÜÖä� .

ºÍ � ÖÏÞÍ 2
ÚÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜáÍÔÍÎÜÝÔý ÍÒ×ÔÑÕÔÍâÑÖÏ×Íß ÐÔýÛ,ÔÍÛÛÙÏÝÍÒÒýÜ

ÒÍ ÑÛÒÑØÜÍÒÍÖÏûÍ ÛÔÜ×ÒÏãÐÑÒÞÜÒÝÔÍÞÏàÍÒ×ÔÑÕÔÍâÑÖÏ×Í
¸ÍÏÎÜÒÑØÍÒÏÜ ÀÑûý þÁ¶
áÍÔÍÎÜÝÔÑØ 20 ÎÕ/ÐÕ 200 ÎÕ/ÐÕ
ÀÑûÍ, 10 356.0F 9.2
Kabs,� ).4
tt/2 abs, a .46
tmax, Ù 49
¹mÍã, ÎÐÕ/ÎÖ
Vd, Ö
-(l, ÎÖ/ÎÏÒ 0.26
kel, 0.2
t1/2, Ù
MRT, Ù .60 9
AUC,_o,ÎÐÕÜÙ/ÎÖ 7.32 14.94

ÁÒ×ÔÑÕÔÍâÑÖÏ×� ýÛÝÔÑ áÔÍÐÝÏÙÜÛÐÏáÑÖÒÑÛÝä� ØÛÍÛýØÍÜÝÛÓÐÔÑØäáÑÛÖÜáÜÔÑÔÍÖäÒÑÕÑØØÜ×ÜÒÏÓþÁ¶ Ø×ÑûÜ20 Îr/Ðr. ÆÏÑ×ÑÛÝßáÒÑÛÝäáÔÜáÍÔÍÝÍ
ÝÜÔÍáÜØÝÏÙÜÛÐÑà×ÑûÜ,ÔÍÛÛÙÏÝÍÒÒÍÓáÑâÑÔÎßÖÜ:F -- (AUCn/. DØ/Ø |BW./Ø)I (AUC./s . Dn/ I BWn/) (Õ×ÜAUC ¦§ áÖÑÿÍ×äáÑ×ÐÔÏØÑà"ÐÑÒÞÜÒÝÔÍÞÏÓ-ØÔÜÎÓ"áÑÛÖÜáÜÔÑÔÍÖäÒÑÕÑÏ ØÒßÝÔÏØÜÒÒÑÕÑØØÜ×ÜÒÏÓ,D -- ×ÑûÍþÁ¶, Îr/Ðr,BW - ÛÔÜ×ÒÏàØÜÛúÏØÑÝÒýã,ÕÔ.),ÛÑÛÝÍØÏÖÍ0.91(91%).ÄÔÏ 10-ÐÔÍÝÒÑÎúÜßØÜÖÏÙÜÒÏÏØØÑ×ÏÎÑà ×Ñûý ÝÑÖäÐÑ21% ØØÜ×ÜÒÒÑà×Ñûý áÑÛÝßáÍÜÝØÛÏÛÝÜÎÒýàÐÔÑØÑÝÑÐ.

¼ÜûßÖäÝÍÝýØýØÜ×ÜÒÏÓÒÜÏûÎÜÒÜÒÒÑÕÑÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛ ÎÑÙÑà ÐÔýÛáÑÐÍûÍÖÏ,ÙÝÑÙÜÔÜû72 � áÑÛÖÜáÜÔÑÔÍÖäÒÑÕÑØØÜ×ÜÒÏÓþÁ¶ Ø×ÑûÜ20 ÎÕ/ÐÝÛÎÑÙÑàØýØÑ×ÏÝÛÓ8.19% ÒÜÏûÎÜÒÜÒÒÑÕÑÍÒ×ÔÑÕÔÍâÑÖÏ×Í.ÈÑÒÛÝÍÒÝÍÛÐÑÔÑÛÝÏ
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üÖÏÎÏÒÍÞÏÏ áÔÜáÍÔÍÝÍÛÎÑÙÑà ÛÑÛÝÍØÖÓÜÝ0,128 � -1 Í ØÜÖÏÙÏÒÍ áÑÙÜÙÒÑÕÑ
ÐÖÏÔÜÒÛÍCl,, ÔÍÛÛÙÏÝÍÒÒÍÓáÑâÑÔÎßÖÜ:Cl, = R)/AUC.-o (Õ×ÜR
ÛÑÑÝÒÑ� ÜÒÏÜÛÔÜ×ÒÏãÏÒ×ÏØÏ×ßÍÖäÒýã ×ÑûÍÒ×ÔÑÕÔÍâÑÖÏ×Í),ÛÑÛÝÍØÏÖÍ- 0.021
¶Ç/ÎÏÒ. ¹ÔÍØÒÏØÍÓâÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜáÍÔÍÎÜÝÔý ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÐÔÑØÏÏ ÎÑÙÜÐÔýÛ,ÎÑúÒÑ Û×ÜÖÍÝäûÍÐÖ� ÙÜÒÏÜ,ÙÝÑáÑÙÜÙÒÍÓüÐÛÐÔÜÞÏÓÒÜÓØÖÓÜÝÛÓÑÛÒÑØÒýÎáßÝÜÎ ØýØÜ×ÜÒÏÓÒÜÏûÎÜÒÜÒÒÑÕÑÍÒ×ÔÑÕÔÍâÑÖÏ×Í.·û áÔÑØÜ×ÜÒÒýã
ÔÍÛÙÜÝÑØØÏ×ÒÑ, ÙÝÑ ÎÍÐÛÏÎÍÖäÒÑÜ ÐÑÖÏÙÜÛÝØÑÒÜÏûÎÜÒÜÒÒÑÕÑ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ØýØÑ×ÏÎÑÜÛÎÑÙÑà, ÛÑÛÝÍØÖÓÜÝáÑ ÛÑÑÝÒÑ� ÜÒÏ� áÑÙÜÙÒÑÕÑÑ� ÿÜÕÑÐÖÏÔÜÒÛÍ8.17%ÑÝØØÜ×ÜÒÒÑà×Ñûý:Clr / Clt a100- 0,021ÎÖ/ÎÏÒ I
0,26 ¶Ç/ÎÏÒ Ø 100 = 8.17%.ÈÑÖÏÙÜÛÝØÑÒÜÏûÎÜÒÜÒÒÑÕÑÍÒ×ÔÑÕÔÍâÑÖÏ×Í,
üÖÏÎÏÒÏÔß � ÿÜÕÑÛ ÎÑÙÑà áÑÛÖÜØØÜ×ÜÒÏÓ×Ñûý þÁ¶ 200 Îr/Ðr ÛÑÛÝÍØÏÖÑ0.53%. ÈÑÒÛÝÍÒÝÍÛÐÑÔÑÛÝÏüÖÏÎÏÒÍÞÏÏ Û ÎÑÙÑà ÛÑÛÝÍØÖÓÜÝ0.055 � -1, a
ØÜÖÏÙÏÒÍáÑÙÜÙÒÑÕÑÐÖÏÔÜÒÛÍCl. - 0.011¶Ç/ÎÏÒ. ¶ÍÐÛÏÎÍÖäÒÑÜ ÐÑÖÏÙÜÛÝØÑ
ÒÜÏûÎÜÒÜÒÒÑÕÑÍÒ×ÔÑÕÔÍâÑÖÏ×Í,ØýØÑ×ÏÎÑÜÛÎÑÙÑà, ÛÑÛÝÍØÖÓÜÝÑÐÑÖÑ0.7%
ÑÝØØÜ×ÜÒÒÑà×Ñûý.

ÄÑÖßÙÜÒÒýÜÔÜûßÖäÝÍÝýáÑûØÑÖÓ� Ý áÔÜ×áÑÖÑúÏÝä,ÙÝÑáÔÏ áÑØý� ÜÒÏÏ×Ñûý áÔÑáÑÔÞÏÑÒÍÖäÒÑÎÜÒÓÜÝÛÓÏÒÝÜÒÛÏØÒÑÛÝäÎÜÝÍ� ÑÖÏûÎÍ. »ÛÖÏ×ÍÒÒÑÜ
áÔÜ×áÑÖÑúÜÒÏÜÑ�	 ÜÐÝÏØÒÑ,TO ÎÑúÒÑ ÑúÏ×ÍÝä, ÙÝÑØáÜÔØýÜÙÍÛý áÑÛÖÜØØÜ×ÜÒÏÓ×Ñûý 200 Mr/Ðr ÐÑÒÞÜÒÝÔÍÞÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÐÔÑØÏ� ß×ÜÝûÒÍÙÏÝÜÖäÒÑØý� Ü, ÙÜÎ áÔÏ ØØÜ×ÜÒÏÏ×Ñûý20 Îr/Ðr. þÝÍ ÔÍûÒÏÞÍ � ß×ÜÝáÑÛÝÜáÜÒÒÑßÎÜÒä� ÍÜÝÛÓÏû-ûÍ � ÑÖÜÜØýÛÑÐÑàÛÐÑÔÑÛÝÏ� ÏÑÝÔÍÒÛâÑÔÎÍÞÏÏ

ÍÒ×ÔÑÕÔÍâÑÖÏ×Í.ÀÜàÛÝØÏ-
ÝÜÖäÒÑ, üÝß ûÍÐÑÒÑ-
ÎÜÔÒÑÛÝäÎÑúÒÑ ÒÍ� Ö� -

6 ×ÍÝä ÒÍ ÔÏÛßÒÐÜ13, Õ×Ü
áÔÜ×ÛÝÍØÖÜÒÍ×ÏÒÍÎÏÐÍ

õ¢4- ÛÑÑÝÒÑ� ÜÒÏà ÐÑÒÞÜÒ-
892- ÝÔÍÞÏà ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ

ÐÔÑØÏ áÑÛÖÜ
þÁ¶ ×ÑûÍã200

ØØÜ×ÜÒÏÓ
ÎÕ/ÐÝ

0.5 20 ÎÕ/ÐÝ.ºÍÐ, ÙÜÔÜû0.5
½¼»¶Ã, ÙÍÛý ÙÍÛÍ üÝÑ ÛÑÑÝÒÑ� ÜÒÏÜ

Puc.13.ÀÏÒÍÎÏÐÍ ÏûÎÜÒÜÒÏÓÛÑÑÝÒÑ� ÜÒÏÓ ÛÑÛÝÍØÖÓÜÝ8.1, ûÍÝÜÎ ÑÒÑ
ÐÑÒÞÜÒÝÔÍÞÏàáÔÏ ØØÜ×ÜÒÏÏÔÍûÒýã×Ñû ÛÒÏúÍÜÝÛÓ ÒÍ 8 ÙÍÛÑÒÑ

ÛÑÛÝÍØÖÓÜÝ1.17.ÑØÑûÎÑúÒÑÎÏÒÝÜÒÛÏØÒÑÎÎÜÝÍ� ÑÖÏûÎÜÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛØÏ×ÜÝÜÖäÛÝØßÜÝ
TOT âÍÐÝ, ÙÝÑáÑÛÖÜüÐÛÝÔÍÐÞÏÏÎÑÙÏ áÑ×ÑáýÝÒýãÐÔýÛüÝÏÖÍÞÜÝÍÝÑÎ� ýÖÏ
Ñ� ÒÍÔßúÜÒý×ØÍ ÛÑÜ×ÏÒÜÒÏÓ,ÑÝÛßÝÛÝØß� ÿÏÜ ÐÑÒÝÔÑÖäÒýãÑ� ÔÍûÞÍã.¾� Í
ÛÑÜ×ÏÒÜÒÏÓÑ� ÒÍÔßúÏØÍ� ÝÛÓáÔÏ º¹Â-ÍÒÍÖÏûÜ ØÏ×ÜúÜÖÝÑ-ûÜÖÜÒÑÕÑ(Rf"-0.23) Ï úÜÖÝÑ-ÐÑÔÏÙÒÜØÑÕÑ(Rf÷-0.36)áÓÝÜÒáÑÛÖÜÑáÔýÛÐÏØÍÒÏÓáÖÍÛÝÏÒÐÏ50%
5-10

ÛÜÔÒÑàÐÏÛÖÑÝÑà(ÛáÑÛÖÜ×ß� ÿÏÎ ÒÍÕÔÜØÍÒÏÜÎáÔÏ 100-105%CØÝÜÙÜÒÏÜÎÏÒ). ÄÑÖßÙÜÒÒýÜÔÜûßÖäÝÍÝý� ýÖÏ áÑ×ÝØÜÔú×ÜÒý ÎÍÛÛ-
ÛáÜÐÝÔÑÎÜÝÔÏÙÜÛÐÏÎÍÒÍÖÏûÑÎ ãÖÑÔÑâÑÔÎÒÑÕÑüÐÛÝÔÍÐÝÍÐÔÑØÏüÝÏÖÍÞÜÝÍÝÒÑÕÑüÐÛÝÔÍÐÝÍÎÑÙÏ, Ø ãÑ×ÜÐÑÝÑÔÑÕÑáÑÖßÙÜÒýÎÍÛÛ-ÛáÜÐÝÔýÛÑÜ×ÏÒÜÒÏàÛm/z, ãÍÔÍÐÝÜÔÒýÎÏ×ÖÓØÑûÎÑúÒýã×ÜÔÏØÍÝÑØÍÒ×ÔÑÕÔÍâÑÖÏ×Í.½ÞÜÖÑÎ,âÍÔÎÍÐÑÐÏÒÜÝÏÐÍÍÒ×ÔÑÕÔÍâÑÖÏ×Íß ÐÔýÛáÑÛÖÜáÜÔÑÔÍÖäÒÑÕÑØØÜ×ÜÒÏÓþÁ¶ ×ÑûÍã20 Ï 200 ÎÕ/ÐÝÏÎÜÜÝ ÛãÑ×ÒýàãÍÔÍÐÝÜÔ.ÊÔÍâÏÐÏûÎÜÒÜÒÏÓ ÐÑÒÞÜÒÝÔÍÞÏÏÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÏÎÜÜÝ üÐÛáÑÒÜÒÞÏÑÒÍÖäÒß�
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ûÍØÏÛÏÎÑÛÝä Ï ß×ÍÙÒÑ ÑáÏÛýØÍÜÝÛÓ
âÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÑàÎÑ×ÜÖä� .

2.2.ÚÍÔÎÍÐÑÐÏÒÜÝÏÐÍÍÒ×ÔÑÕÔÍâÑÖÏ×Íß
áÔÏÜÎÍ ÝÍ� ÖÜÝÑÐ*KanJang"ÍÒ×ÔÑÕÔÍâÑÖÏ×
ÐÔÑØä Û áÜÔÏÑ×ÑÎ áÑÖßØÛÍÛýØÍÒÏÓ,
ÔÍØÒýÎ áÔÏÎÜÔÒÑ20 ¶·¸. ¶ÍÐÛÏÎÍÖäÒÍÓ
ÐÑÒÞÜÒÝÔÍÞÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÐÔÑØÏ
×ÑÛÝÏÕÍÜÝÛÓáÔÏÎÜÔÒÑÙÜÔÜû1.5 ÙÍÛÑØ
áÑÛÖÜáÔÏÜÎÍ (ÔÏÛ. 14.). ÁÒ×ÔÑÕÔÍâÑÖÏ×
ÏÒÝÜÒÛÏØÒÑüÖÏÎÏÒÏÔßÜÝ Ïû ÑÔÕÍÒÏûÎÍ
áÔÍÐÝÏÙÜÛÐÏ ÛÔÍûß áÑÛÖÜ ×ÑÛÝÏúÜÒÏÓ
ÎÍÐÛÏÎÍÖäÒÑà ÐÑÒÞÜÒÝÔÍÞÏÏ.� ÜÔÜû8
ÙÍÛÑØÒÜÏûÎÜÒÜÒÒýàáÔÜáÍÔÍÝ ÐÔÑØÏ
áÔÍÐÝÏÙÜÛÐÏÒÜ Ñ� ÒÍÔßúÏØÍÜÝÛÓ,a Ø
ÑÝ×ÜÖäÒýãÛÖßÙÍÓã ÍÒ×ÔÑÕÔÍâÑÖÏ×ÒÜ
ÑáÔÜ×ÜÖÓÜÝÛÓØáÖÍûÎÜ ßúÜ ÙÜÔÜû4 ÙÍÛÍ
áÑÛÖÜáÔÏÜÎÍ. ¼ÍÛÙÜÝ,áÔÑØÜ×ÜÒÒýàÒÍ
ÑÛÒÑØÜÍÒÍÖÏûÍ ßÛÔÜ×ÒÜÒÒýãÐÑÒÞÜÒÝÔÍ-
Ì·É áÑÐÍûÍÖ, ÙÝÑ ÏûÎÜÒÜÒÜÒÏÜßÔÑØÒÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØ ÐÔÑØÏ ÏÎÜÜÝ ÝÔÜã-
üÐÛáÑÒÜÒÞÏÍÖäÒß� ûÍØÏÛÏÎÑÛÝä ß×ÍÙÒÑ
(ÝÍ� Ö.3).

¸ÍÏÎÜÒÑØÍÒÏÜ
áÍÔÍÎÜÝÔÑØ

ºÍ � ÖÏÞÍ 3
ÚÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜáÍÔÍÎÜÝÔý ÍÒ×ÔÑÕÔÍâÑÖÏ×Íß ×Ñ� ÔÑØÑÖäÞÜØ

¹ÔÜ×ÒÏÜ ûÒÍÙÜÒÏÓÑÛÒÑØÒýãÄÍÔÍÎÜÝÔý ×ØßãÙÍÛÝÜØÑà
âÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏã áÍÔÍ- ÎÑ×ÜÖÏ, ÔÍÛÛÙÏÝÍÒÒýÜ ÒÍ
ÎÜÝÔÑØ,áÑÖßÙÜÒÒýãÒÍ ÑÛÒÑØÜÑÛÒÑØÜ ÍÒÍÖÏûÍ ûÒÍÙÜÒÏà
ÏÒ×ÏØÏ×ßÍÖäÒýã ÐÑÒÞÜÒÝÔÍÞÏàÛÔÜ×ÒÏãÐÑÒÞÜÒÝÔÍÞÏà

ÎÖ/ÎÏÒ 271.30+ 27.58 254.600
Va,Ö 55.100 + 11.81 140.000
½,� ÷ 0.355 + 0.06 0.104
kabs, 1.290 + 0.25 1.330
tmax , Ù 1.365+ 0.08 1.450
AUC0-o ÒreÙ/ÎÖ 1294.000 + 121.2 1309.000

3.940+1,06 6.670
ÚÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í áÑ ÛÔÜ×ÒÏÎ ÐÑÒÞÜÒÝÔÍÞÏÓÎ

ãÍÔÍÐÝÜÔÏûßÜÝÛÓÛÖÜ×ß� ÿÏÎ ßÔÍØÒÜÒÏÜÎ: -- 1107.0Ü-0.8934t+ 98.49e-0.104t
2091.9e-1.33t. ½ ÔÜûßÖäÝÍÝÜáÔÑØÜ×ÜÒÒýãüÐÛáÜÔÏÎÜÒÝÑØÝÍÐúÜ � ýÖÑ
ßÛÝÍÒÑØÖÜÒÑ,ÙÝÑ âÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ãÍÔÍÐÝÜÔÏûßÜÝÛÓ
ÏÒ×ÏØÏ×ßÍÖäÒÑà ØÍÔÏÍ� ÜÖäÒÑÛÝä� . ºÍÐ, ß 4 ×Ñ� ÔÑØÑÖäÞÜØÔÍÛáÔÜ×ÜÖÜÒÏÜ
ÝÐÍÒÓãÏ ÑÔÕÍÒÍãáÔÑÏÛãÑ×ÏÝÛÑÛÔÍØÒÏÝÜÖäÒÑØýÛÑÐÑàÛÐÑÔÑÛÝä� . ÒÏã
âÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ß×ÍÙÒÑÑáÏÛýØÍÜÝÛÓÑ×ÒÑÙÍÛÝÜØÑàâÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÑà
ÎÑ×ÜÖä� . ÑÛÝÍÖäÒýã12 ÏÛáýÝßÜÎýã ÛÐÑÔÑÛÝäÔÍÛáÔÜ×ÜÖÜÒÏÓáÔÜáÍÔÍÝÍáÑ
ÝÐÍÒÓÎÏ ÑÔÕÍÒÍÎáÔÑÏÛãÑ×ÏÝÛÑÛÔÍØÒÏÝÜÖäÒÑÒÏûÐÑàÛÐÑÔÑÛÝä� . ½ÞÜÖÑÎ,
áÔÑÞÜÛÛÔÍÛáÔÜ×ÜÖÜÒÏÓûÍØÜÔ� ÍÜÝÛÓØ ÝÜÙÜÒÏÜ3 ÙÍÛÑØáÑÛÖÜáÔÏÜÎÍ.
¿ÒÍÙÏÝÜÖäÒÍÓÏÒ×ÏØÏ×ßÍÖäÒÍÓ ØÍÔÏÍ� ÜÖäÒÑÛÝäÎÑúÜÝ � ýÝä Ñ� ßÛÖÑØÖÜÒÍ,
ØÜÔÑÓÝÒÜÜØÛÜÕÑ,ÔÍûÖÏÙÒÑàÛÝÜáÜÒä� ÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ
ÐÔÑØÏ ÏÛáýÝßÜÎýã. ¹ ×ÔßÕÑàÛÝÑÔÑÒý,ÍÒ×ÔÑÕÔÍâÑÖÏ×ÏÒÝÜÒÛÏØÒÑ
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ÎÜÝÍ� ÑÖÏûÏÔßÜÝ ÑÔÕÍÒÏûÎÜ,ÙÝÑ� ýÖÑáÑÐÍûÍÒÑÒÍÎÏ ØÑáýÝÍãÒÍ úÏØÑÝÒýã.ÅÙÏÝýØÍÓÝÑ,ÙÝÑ½âÍÔÎÍÐÑÐÏÒÜÝÏÐÜáÔÏÒÓÝÑÔÍû×ÜÖÓÝäÖ� ×ÜàÒÍ � ýÛÝÔÑ
ÎÜ×ÖÜÒÒÑÎÜÝÍ� ÑÖÏûÏÔß� ÿÏã ÖÜÐÍÔÛÝØÍ(ÂÑÖÑ×ÑØÃÐÑØÖÜØ,1985;ÇÍÐÏÒ
ÈÔýÖÑØ,1981;May, 1994;Slaughterand Edwards,1995;Boobiset al., 1996),
ÎÑúÒÑ áÔÜ×áÑÖÑúÏÝä,ÙÝÑÏÒ×ÏØÏ×ßÍÖäÒýÜÔÍûÖÏÙÏÓ,Ý.Ü.ÔÍûÖÏÙÒýÜÛÐÑÔÑÛÝÏ
ÔÍÛáÔÜ×ÜÖÜÒÏÓØýØÜ×ÜÒÏÓáÔÜáÍÔÍÝÍÎÑÕßÝ� ýÝä Ñ� ßÛÖÑØÖÜÒýÔÍûÖÏÙÒÑà
ÏÒÝÜÒÛÏØÒÑÛÝä� ÎÜÝÍ� ÑÖÏûÎÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í. þÝÏ áÔÜ×áÑÖÑúÜÒÏÓ
áÑ×ÝØÜÔú×Í� ÝÛÓÙÍÛÝÏÙÒÑÝÍÐúÜ ÝÜÎ, ÙÝÑáÔÑÞÜÛÛØÛÍÛýØÍÒÏÓáÔÜáÍÔÍÝÍØÐÔÑØä,ÐÑÕ×ÍÛØÓûýØÍÒÏÜÛ� ÜÖÐÍÎÏ Ï ÏÒÝÜÒÛÏØÒÑÛÝäÎÜÝÍ� ÑÖÏûÎÍ áÔÜáÍÔÍÝÍÒÜÏÕÔÍ� ÝÝÍÐÑàÛßÿÜÛÝØÜÒÒÑàÔÑÖÏ,ÒÜãÍÔÍÐÝÜÔÏûßÜÝÛÓÝÍÐÑàûÒÍÙÏÝÜÖäÒÑà
ØÍÔÏÍ� ÜÖäÒÑÛÝä� . ºÍÐ, ÐÑÒÛÝÍÒÝÍÛÐÑÔÑÛÝÏÍ � ÛÑÔ� ÞÏÏ Ï ØÔÜÎÓ×ÑÛÝÏúÜÒÏÓÎÍÐÛÏÎÍÖäÒÑà ÐÑÒÞÜÒÝÔÍÞÏÏß 15 ÏÛáýÝßÜÎýã áÔÏÎÜÔÒÑÑ×ÏÒÍÐÑØÑ.2.3. ¹ØÓûýØÍÒÏÜÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ ÐÔÑØÏ.¼ÜûßÖäÝÍÝýÏÛÛÖÜ×ÑØÍÒÏà
ÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÆ¹Á ÔÍûÖÏÙÒýãÐÑÒÞÜÒÝÔÍÞÏÓã(2.8 10-6M;2.8 10-5 M; 2.8 10-4 M) áÑÐÍûÍÖÏ,ÙÝÑÐÏÒÜÝÏÙÜÛÐÑÜÔÍØÒÑØÜÛÏÜáÔÏ ØÛÜãÝÔÜãÐÑÒÞÜÒÝÔÍÞÏÓãÆ¹Á ÒÍÛÝßáÍÜÝÏÒÝÜÔØÍÖÜ3-5 � áÑÛÖÜÒÍÙÍÖÍ×ÏÍÖÏûÍ.ÈÍÐ áÑÐÍûÍÖÏ ÏÛÛÖÜ×ÑØÍÒÏÓ,ÛÝÜáÜÒäÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÆ¹Á Ø
âÏûÏÑÖÑÕÏÙÜÛÐÑàÐÑÒÞÜÒÝÔÍÞÏÏÛÑÛÝÍØÖÓÜÝáÔÏÎÜÔÒÑ64%. ÄÔÏ ÛÒÏúÜÒÏÏ
ÐÑÒÞÜÒÝÔÍÞÏÏÆ¹Á ÛÝÜáÜÒäÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍáÔÑáÑÔÞÏÑÒÍÖäÒÑ
ßÎÜÒä� ÍÜÝÛÓ.ÈÑÖÏÙÜÛÝØÜÒÒÍÓÑÞÜÒÐÍÛÝÜáÜÒÏÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í,
áÔÑØÜ×ÜÒÒÍÓÑ� ÿÜÏûØÜÛÝÒýÎÎÜÝÑ×ÑÎ (Scatchard, 1949) Û áÑÎÑÿä �
ÐÑÎáä� ÝÜÔÒÑàáÔÑÕÔÍÎÎý *Dose-effectAnalysis with Microcomputers software,1987' áÑÐÍûÍÖÍ,ÙÝÑÐÑÒÛÝÍÒÝÍÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÆ¹Á ÛÑÛÝÍØÖÓÜÝ2.59, ÙÏÛÖÑÞÜÒÝÔÑØÛØÓûýØÍÒÏÓÆ¹Á 5.52, a ÎÍÐÛÏÎÍÖäÒÑ-ØÑûÎÑúÒÍÓ
ÝÜÑÔÜÝÏÙÜÛÐÍÓÛÝÜáÜÒäÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í 79.2%. ¼ÜûßÖäÝÍÝý
ÏÛÛÖÜ×ÑØÍÒÏÓÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ áÖÍûÎý ÐÔÑØÏÙÜÖÑØÜÐÍ
áÑÐÍûÍÖÏ, ÙÝÑÐÏÒÜÝÏÙÜÛÐÑÜÔÍØÒÑØÜÛÏÜ,ÐÍÐ Ï ØÛÖßÙÍÜÛØÓûýØÍÒÏÓÆ¹Á,
ÒÍÛÝßáÍÜÝÙÜÔÜû4 ÙÍÛÍ áÑÛÖÜÒÍÙÍÖÍ ×ÏÍÖÏûÍ 55% ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛØÓûýØÍÜÝÛÓ� ÜÖÐÍÎÏ áÖÍûÎý ÐÔÑØÏÙÜÖÑØÜÐÍ.

2.4. ¶ÍÝÜÎÍÝÏÙÜÛÐÏà ÔÍÛÙÜÝÔÍØÒÑØÜÛÒýãÛÔÜ×ÒÜà,ÎÍÐÛÏÎÍÖäÒÑà ÏÎÏÒÏÎÍÖäÒÑà ÐÑÒÞÜÒÝÔÍÞÏàÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÐÔÑØÏáÑÛÖÜÎÒÑÕÑÐÔÍÝÒÑÕÑáÔÏÜÎÍáÔÜáÍÔÍÝÍ ÒÍ ÑÛÒÑØÜ ÍÒÍÖÏûÍ ×ÍÒÒýã áÑ Ñ×ÒÑÐÔÍÝÒÑÎßáÔÏÜÎß.þÐÛáÜÔÏÎÜÒÝÍÖäÒÑáÑÖßÙÜÒÒýÜâÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÏÜáÍÔÍÎÜÝÔý ÐÑÖÏ-
ÙÜÛÝØÜÒÒÑãÍÔÍÐÝÜÔÏûß� Ý
ÛÐÑÔÑÛÝäáÔÑÞÜÛÛÑØØÛÍÛý-
ØÍÒÏÓ, ÔÍÛáÔÜ×ÜÖÜÒÏÓÏ

2900- ØýØÜ×ÜÒÏÓ ÍÒ×ÔÑÕÔÍâÑ-
ÖÏ×Í, áÑÛÝßáÏØ� ÜÕÑ
ÑÔÕÍÒÏûÎ áÑÛÖÜ Ñ×ÒÑ-

2s40- ÐÔÍÝÒÑÕÑáÔÏÜÎÍ ÝÍ� ÖÜÝÑÐ
� 360- ¹ÝÍã <Kan Jang". ÄÑÖäûßÓÛä
9180_ C'min üÝÏÎÏ ûÒÍÙÜÒÏÓÎÏ Ï

T
Ñ� ÿÜÏûØÜÛÝÒýÎÏáÑ×ãÑ×ÍÎÏ

Ñ+ Øý� ÑÔÍ ÑáÝÏÎÍÖäÒÑÕÑÏÒ-
24 48 ÝÜÔØÍÖÍáÔÏÜÎÍ áÔÜáÍÔÍÝÍ

½¼»¶Ã, ÙÍÛý (Ritschel and Kearns,1999),
¼ÏÛ15. ºÜÑÔÜÝÏÙÜÛÐÍÓÐÔÏØÍÓÏûÎÜÒÜÒÏÓÐÑÒÞÜÒÝÔÍÞÏÏ ÒÍÎÏ áÔÑØÜ×ÜÒÝÜÑÔÜÝÏ-
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍØÐÔÑØÏáÑÛÖÜÎÒÑÕÑÐÔÍÝÒÑÕÑáÔÏÜÎÍ ÙÜÛÐÏàÔÍÛÙÜÝÔÍØÒÑØÜÛÒýã4 ÝÍ� ÖÜÝÑÐ"Kan Jang"ÛÏÒÝÜÔØÍÖÑÎØ4 ÙÍÛÍ ÎÍÐÛÏÎÍÖäÒÑà. ÛÔÜ×ÒÜàÏ
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ÎÏÒÏÎÍÖäÒÑà ÐÑÒÞÜÒÝÔÍÞÏàÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÐÔÑØÏáÔÏ ÎÒÑÕÑÐÔÍÝÒÑÎ
áÔÏÜÎÜ áÔÜáÍÔÍÝÍ<Kan Jang"áÑ 4 ÝÍ� ÖÜÝÐÏÛÏÒÝÜÔØÍÖÑÎ 4 ÙÍÛÍ. ÄÔÏ
áÔÏÜÎÜ áÔÜáÍÔÍÝÍÙÜÔÜûÑáÔÜ×ÜÖÜÒÒýÜÔÍØÒýÜáÔÑÎÜúßÝÐÏØÔÜÎÜÒÏ½ÐÔÑØÏ
ØÛÐÑÔÜ×ÑÛÝÏÕÍÜÝÛÓÏ ßÛÝÍÒÍØÖÏØÍÜÝÛÓÑáÔÜ×ÜÖÜÒÒýàáÑÛÝÑÓÒÒýàßÔÑØÜÒä
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ØÏ×Ü ãÍÔÍÐÝÜÔÒýã"áÏÖÑÑ� ÔÍûÒýã" ÐÑÖÜ� ÍÒÏà ÑÐÑÖÑ
ÑáÔÜ×ÜÖÜÒÒÑàÛÔÜ×ÒÜàØÜÖÏÙÏÒý (ÔÏÛ.15).½ÔÜûßÖäÝÍÝÜÝÍÐÑÕÑÍÒÍÖÏûÍ ßÛÝÍÒÑØÖÜÒÑ,ÙÝÑáÔÏ ÎÒÑÕÑÐÔÍÝÒÑÎáÔÏÜÎÜ
ÝÜÔÍáÜØÝÏÙÜÛÐÑà×Ñûý (4 ÝÍ� ÖÜÝÐÏŸKanJang" Û ÏÒÝÜÔØÍÖÑÎ½ 4 ÙÍÛÍ),
ÛÝÍ� ÏÖäÒýà ßÔÑØÜÒäÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÐÔÑØÏÎÑúÜÝ×ÑÛÝÏÕÒßÝäßúÜáÑÛÖÜ4-6
áÔÏÜÎÑØÝÍ� ÖÜÝÑÐ· ÛÑÛÝÍØÖÓÜÝ650-660 ÒÕ/ÎÖ.»ÛÖÏ ßÙÜÛÝä,ÙÝÑÛÝÜáÜÒä
ÛØÓûýØÍÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í� ÜÖÐÍÎÏ áÖÍûÎý ÐÔÑØÏÛÑÛÝÍØÖÓÜÝ55%,TO Ñ� ÿÍÓ
ÐÑÒÞÜÒÝÔÍÞÏÓÜÕÑ ÐÔÑØÏÛÑÛÝÍØÖÓÜÝ4.3 Ï¶. ÀÍÒÒÍÓ ÐÑÒÞÜÒÝÔÍÞÏÓ
ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÓØÖÓÜÝÛÓØáÑÖÒÜ×ÑÛÝÍÝÑÙÒÑà×ÖÓ áÔÑÓØÖÜÒÏÓÏÎ
ÝÜÔÍáÜØÝÏÙÜÛÐÑÕÑüââÜÐÝÍ, ÙÍÛÝÒÑÛÝÏ,×ÖÓáÔÑÓØÖÜÒÏÓÍÒÝÏ-PAF üââÜÐÝÍ
áÔÑÝÏØÑØÏÔßÛÒÑÕÑ×ÜàÛÝØÏÓáßÝÜÎÏÒ×ßÐÞÏÏ ÕÍÎÎÍ-ÏÒÝÜÔâÜÔÑÒÍ.

½Ë½¾ÀË

1. ¼ÍûÔÍ� ÑÝÍÒý ÒÑØýÜ,ØÍÖÏ×ÏÔÑØÍÒÒýÜÎÜÝÑ×ý ÐÑÖÏÙÜÛÝØÜÒÒÑÕÑÍÒÍÖÏûÍ
ÍÒ×ÔÑÕÔÍâÑÖÏ×Í áÖÍûÎÜ ÐÔÑØÏ, ÎÑÙÜ, ÔÍÛÝÏÝÜÖäÒÑÎÛýÔäÜ
ÖÜÐÍÔÛÝØÜÒÒýãáÔÜáÍÔÍÝÍã ÍÒ×ÔÑÕÔÍâÏÛÍ ÎÜÝÜÖäÙÍÝÑÕÑÛ áÑÎÑÿä �
ØýÛÑÐÑüââÜÐÝÏØÒÑàúÏ×ÐÑÛÝÒÑàãÔÑÎÍÝÑÕÔÍâÏÏ, ÕÍûÑØÑàãÔÑÎÍÝÑ-ÎÍÛÛ-
ÛáÜÐÝÔÑÎÜÝÔÏÏ· ØýÛÑÐÑüââÜÐÝÏØÒÑÕÑÐÍáÏÖÖÓÔÒÑÕÑüÖÜÐÝÔÑâÑÔÜûÍ.
ÅÛÝÍÒÑØÖÜÒÑ,ÙÝÑ×ÖÓÏÛÛÖÜ×ÑØÍÒÏÓâÍÔÎÍÐÑÐÏÒÜÝÏÐÏ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í
ÒÍÏ � ÑÖÜÜß×Ñ� ÒýÎ ÓØÖÓÜÝÛÓÎÜÝÑ× Û áÔÏÎÜÒÜÒÏÜÎ ÐÍáÏÖÖÓÔÒÑÕÑ
üÖÜÐÝÔÑâÑÔÜûÍ,ÑÝÖÏÙÍ� ÿÏàÛÓ ØýÛÑÐÑà üââÜÐÝÏØÒÑÛÝä� , ÎÍÖÑà
áÔÑ×ÑÖúÏÝÜÖäÒÑÛÝä� ÍÒÍÖÏûÍ, ÎÏÒÏÎÍÖäÒýÎ Ñ�	 ÜÎÑÎ ÍÒÍÖÏûÏÔßÜÎÑà
áÔÑ� ý ØÑûÎÑúÒÑÛÝä� ÑáÔÜ×ÜÖÜÒÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÒÜáÑÛÔÜ×ÛÝØÜÒÒÑ
ØÑ×ÒÑàÛÔÜ×Ü.

2. ÄÑÐÍûÍÒÑ, ÙÝÑ âÍÔÎÍÐÑÐÏÒÜÝÏÐÍ ÍÒ×ÔÑÕÔÍâÑÖÏ×Í ãÍÔÍÐÝÜÔÏûßÜÝÛÓ
ÑÝÒÑÛÏÝÜÖäÒÑØýÛÑÐÑàÛÐÑÔÑÛÝä� ØÛÍÛýØÍÒÏÓÏû úÜÖß×ÑÙÒÑ-ÐÏ� ÜÙÒÑÕÑ
ÝÔÍÐÝÍ.ÄÔÏ ßØÜÖÏÙÜÒÏÏ×ÑûýáÔÜáÍÔÍÝÍÒÍ áÑÔÓ×ÑÐØý� ÜÝÜÔÍáÜØÝÏÙÜÛÐÑà
� ÏÑ×ÑÛÝßáÒÑÛÝäÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÔÜûÐÑßÎÜÒä� ÍÜÝÛÓ.3. ÅÛÝÍÒÑØÖÜÒÑ,ÙÝÑáÔÏ ØØÜ×ÜÒÏÏØÒßÝÔäáÑÙÜÙÒÍÓüÐÛÐÔÜÞÏÓÒÜÓØÖÓÜÝÛÓ
ÑÛÒÑØÒýÎ áßÝÜÎ üÖÏÎÏÒÍÞÏÏ ÒÜÏûÎÜÒÜÒÒÑÕÑÍÒ×ÔÑÕÔÍâÑÖÏ×Í Ïû
ÑÔÕÍÒÏûÎÍ. ÁÒ×ÔÑÕÔÍâÑÖÏ×,áÑ ØÛÜà ØÜÔÑÓÝÒÑÛÝÏ,áÑ×ØÜÔÕÍÜÝÛÓ
ÏÒÝÜÒÛÏØÒÑà� ÏÑÝÔÍÛâÑÔÎÍÞÏÏ ½ ÑÔÕÍÒÏûÎÜÐÔýÛ,ÐÑÝÑÔÍÓßÛÏÖÏØÍÜÝÛÓ
áÔÏ ßØÜÖÏÙÜÒÏÏ×ÑûýáÔÜáÍÔÍÝÍ.

4. ÄÑÐÍûÍÒÑ,ÙÝÑÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÐÝÏØÒÑÛØÓûýØÍÜÝÛÓ� ÜÖÐÍÎÏ áÖÍûÎý ÐÔÑØÏ
· áÜÔÜÔÍÛáÔÜ×ÜÖÓÜÝÛÓÎÜú×ß ÐÔÑØä� ÝÐÍÒÓÎÏ ½ ÝÜÙÜÒÏÏ1-3 ÙÍÛÑØ.
ÅÛÝÍÒÑØÖÜÒÑ,ÙÝÑ55% ÍÒ×ÔÑÕÔÍâÑÖÏ×ÍÛØÓûýØÍÜÝÛÓ� ÜÖÐÍÎÏ áÖÍûÎý ÐÔÑØÏ
ÙÜÖÑØÜÐÍ.

5. ¸Í ÑÛÒÑØÍÒÏÏ áÑÖßÙÜÒÒýã ÔÜûßÖäÝÍÝÑØâÍÔÎÍÐÑÐÏÒÜÝÏÙÜÛÐÑÕÑ
ÏÛÛÖÜ×ÑØÍÒÏÓáÑÐÍûÍÒÑ,ÙÝÑáÔÏ ÎÒÑÕÑÐÔÍÝÒÑÎáÔÏÜÎÜ 4 ÝÍ� ÖÜÝÑÐ*Kan
Jang"ÛÏÒÝÜÔØÍÖÑÎ 4 ÙÍÛÍÛÝÍ� ÏÖäÒýà ßÔÑØÜÒäÍÒ×ÔÑÕÔÍâÑÖÏ×Í½ÐÔÑØÏ
ÎÑúÜÝ×ÑÛÝÏÕÒßÝäßúÜáÑÛÖÜ4-6 áÔÏÜÎÑØ ÛÑÛÝÍØÖÓÜÝ650-660ÒÕ/ÎÖ. þÝÍ
ÐÑÒÞÜÒÝÔÍÞÏÓÍÒ×ÔÑÕÔÍâÑÖÏ×Í ÐÔÑØÏÓØÖÓÜÝÛÓØáÑÖÒÜ×ÑÛÝÍÝÑÙÒÑàÀÇÃ
áÔÑÓØÖÜÒÏÓÍÒÝÏ-PAF üââÜÐÝÍ áÔÑÝÏØÑØÏÔßÛÒÑÕÑ×ÜàÛÝØÏÓáßÝÜÎ
ÏÒ×ßÐÞÏÏ ÕÍÎÎÍ-ÏÒÝÜÔâÜÔÑÒÍ.
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Š’ ›ˆ‚ œ‚ˆ˜‚”‹”‡†Š…‡”‚†

‚˜ô‹ô‹Œ˜
˜í¢±å¢°  ª Andrographis paniculata Nees.-¤¢±¥¤å ±¦«ê¦ª ª¥ ³¢ª®¤¬¢´¦¡÷

¢ª®¯¦£¯¢ó¦æ¤®¤ ¢ª¢æ¤ö¤ ª¦¯ « ¨¦®ª ¯: › ¡¢ê¢¥¯¢¬¥¦§±ª ¯¦§« î
± ª¬¢³ ¡¦§±ª ¯¦§« ¢ª®¯¦£¯¢ó¦æ¤®¤ ù¢ª¢±¢±¢ª ¦¯¦í«¢ª ³¢«¢¯ ±¤¯¢èå æ  ª
­¢¯ð¯¢¯®©¦§ª¢å ¥ ³ ¡¦§±¢©¤ª ù¯¦«¢¥¦£¯¦§¨©¦§ªë, £¢ö¢©¤ª ù¯¦«¢¥¦-«¢¬¬-
¬ê ±¥¯¢ñ¢ï¦§«ë î ­¢¯ð¯¢¯®©¦§ª¢å ¥ «¢ö¢ª¦¨¢©¤ª çæ ±¥¯¦ó¦¯ öë: ˜í¢±å¢°
« ¨¦®ª ¯¤ ê¤¥¢ª æ¤¦§¨©¦§ªë î ¢¯®©¦§ª¢å ¥¦§¨©¦§ªë ¨ ¬¨¢å¦¯å æ  ª «¤ í¢¯ù
å¢æ¤®¢´¤¦ª ê¢¯¢« ¥¯ ¯¤ ³¤«¢ª å¯¢: ˜í¢±å¢° « ¨¦®ª ¯ë ¢ê¢³¦å¦§«  ª
¢ª®¯¦£¯¢ó¦æ¤®¤ ²í£¯¤¥ î å ¯¢¯¥¢®¯ æ¤ ù¢ª¢±¢±¢ª ¢ª¢æ¤öë î ±¢¯¦¡  ª
±¤¯¢èå æ Andrographis paniculata N. ¦£ ¨¦§¯« ê¢¯¦§ª¢±¦¡ ê¢¥¯¢¬¥¦§±ª ¯¤
ó¢¯«¢±¦±¤ª ¥¤±¢©¤ ¦§¬¦§«ª¢¬¤¯¦§¨©¢ª ³¢«¢¯: “¦§©´ ç ¥¯å¢°, ¦¯ ¢¯©¢ª « é
¢ª®¯¦£¯¢ó¦æ¤®¤ ù¢ª¢±¢±¢ª ¦¯¦í«¢ª ³¢«¢¯ £ ¯¢®¢¬ æ¤ ç ­¢¯ð¯¢¯®©¦§ª¢å ¥
«¢ö¢ª¦¨¢©¤ª çæ ±¥¯¦ó¦¯ ö¤ « ¨¦®ë: ò¯¦«¢¥¦-«¢¬¬-¬ê ±¥¯¢ñ¢ï«¢ î
­¢¯ð¯¢¯®©¦§ª¢å ¥ ³ ¡¦§±¢©¤ª ù¯¦«¢¥¦£¯¦§¨©¢ª « ¨¦®ª ¯ë ±¢¯¦¡  ª ø£¥¢£¦¯°å æ
¢ª®¯¦£¯¢ó¦æ¤®¤ « ¥¢­¦æ¤ö«¤ î « ö¤ ³ ¥ ®¦§¯¬ ­ ¯«¢ª ±¤ª ¥¤±¢ª ¦§¬¦§«ª¢¬¤¯ æ¦§
³¢«¢¯:

˜í¢±å¢° « ¨¦®ª ¯¤ ø£ª¦§¨©¢«­ ¦§¬¦§«ª¢¬¤¯å¢°  ª ¢ª®¯¦£¯¢ó¦æ¤®¤
± ª¬¢«¢¥ñ æ¤¦§¨¦§ªë, ¢¯©¢ª ¬ê¤¥¢±¦§´ª ¯¤ ³ ¥ ±¢ê¦§«ë î ó¢¯«¢±¦±¤ª ¥¤±¢ª:
‰¢¥¯¢¬¥¦§±¤ ó¢¯«¢±¦±¤ª ¥¤±¢©¤ ¦§¬¦§«ª¢¬¤¯¦§¨©¦§ªë ¢èª ¥ª ¯¤ «¦¥ ´¦§©´ ç
¥å æ, ¦¯ ¢ª®¯¦£¯¢ó¦æ¤®ë ¢¯¢£ î £¯ ¨  æ¯¤å(91%) ª ¯°°å¦§« ç ¢¯©¢ª « é
AndrographispaniculataN.-¤ ¦£ ¨¦§¯«¤ ¨ ¯¢ê å¥¤± ® ¡¢ñ¢ï¤ (20«£/±£) ê ¯øè¢æ
ª ¯«¦§°¦§«¤´ ³ ¥¦: † ¯«¦§°å¦¡ ® ¡¢ñ¢ï¤ ¥¢¬ª¢ê¢¥¤± ¢å æ¢´«¢ª ® êù¦§«,
«¤¢©ª ª¯¢ 21%-ª ç ¢¡ ¬¥¢«¦ù¬¢©¤ª ¥¯¢±¥¤´ ¢ª´ª¦§« ® ê¤ ¢¯©¦§ª:
•¢©¥ª¢­ ¯å¢° ç, ¦¯ ñï¦ï¦µå¢° ¢ª®¯¦£¯¢ó¦æ¤®¤ çæ¤«¤ª¢´¤¢©¤ ³¤«ª¢±¢ª ¦§¡¤ª
 ¯¤±¢«¢©¤ª ¢¯¥¢ö¢¥¦§«ë ñç: ‚« ª¢©ª ³¢å¢ª¢±¢ª¦§¨©¢«­ ¢ª®¯¦£¯¢ó¦æ¤®ë
 ª¨¢¯±å¦§« ç ± ª¬¢¥¯¢ª¬ó¦¯«¢´¤¢©¤, ¦¯ª ¦§ì ¡¢ª¦§« ç ê¢¥¯¢¬¥¦§±¤ ® ¡¢ñ¢ï¤
« °¢´«¢ª ³ ¥:

˜ ¯ ±¦¡«¤´ ¤¯¢±¢ª¢´å¢° ³ ¥¢ö¦¥¦§¨©¦§ªª ¯¦§« ³¢©¥ª¢­ ¯å æ ç, ¦¯
¢ª®¯¦£¯¢ó¦æ¤®ë ±¢êå¦§« ç «¢¯®¦§ ¢¯©¢ª êæ¢ö«¢©¤¬ê¤¥¢±¦§´ª ¯¤ ³ ¥ 55%-¦å:

‹§¬¦§«ª¢¬¤¯¦§¨©¦§«ª ¯ë ¢è¦¡é ±¢«¢å¦¯ª ¯¤ å¯¢ ´¦§©´  ª ¥å æ, ¦¯ *KanJang"
® ¡¢³¢¥ ¯¤ ê ¯øè¢æ ëª®¦§ª¦§«¤´ ³ ¥¦ ¢ª®¯¦£¯¢ó¦æ¤®ë ­¢å¢±¢ª¤ª ¢¯¢£ª ¯°°å¦§« ç ¢¯©¢ª « é î ³¢¬ª¦§« ç «¢ù¬¤«¢æ ±¦ª´ ª¥¯¢´¤¢©¤ ëª®¦§ª¦§«¤´
«¦¥¢å¦¯¢ê ¬ 1.5 ì¢« ³ ¥¦: •¢©¥ª¢­ ¯å æ ç, ¦¯ ¢ª®¯¦£¯¢ó¦æ¤®¤
ó¢¯«¢±¦±¤ª ¥¤±¢ª ­ª¦¯¦íå¦§« ç ¢ª³¢¥¢±¢ª ï¦ï¦µ¢±¢ª¦§¨©¢«­, ¦¯ë ±¢¯¦¡ ç
ê¢©«¢ª¢å¦¯å¢° æ¤ª æ¢¯©¢ª ¬ê¤¥¢±¦§´ª ¯¤ ³ ¥ ¢ª®¯¦£¯¢ó¦æ¤®¤ ±¢ê«¢ª
¥¢¯­ ¯ ¢¬¥¤²¢ª¦å î « ¥¢­¦æ¤ö«¤ ¥¢¯­ ¯ ¢¯¢£¦§¨©¢«­:

œ¢¯«¢±¦±¤ª ¥¤± ³ ¥¢ö¦¥¦§¨©¢ª ¢¯®©¦§ªù¦§« ¬¥¢´å¢° ¥å©¢æª ¯¤ ³¤«¢ª å¯¢
´¦§©´ ç ¥¯å æ, ¦¯ <KanJang'-¤ 4 ® ¡¢³¢¥ ¯¤ ­¢ö«¢±¤ ëª®¦§ª«¢ª ì¢«¢ª¢±, ëª®
¦¯¦§« 4 ì¢« ¤ª¥ ¯å¢æ¦å, ¢ª®¯¦£¯¢ó¦æ¤®¤ ±¦ª´ ª¥¯¢´¤¢ª ±¢©¦§ª «¢±¢¯®¢±¤ ç³¢¬ª¦§« 4-6 ëª®¦§ª¦§«¤´ ³ ¥¦ î ±¢ö«¦§« ç 650-660ª£/«æ:‰ ¥ù ç ªí æ, ¦¯¢ª®¯¦£¯¢ó¦æ¤®¤ ¢©¬ ±¦ª´ ª¥¯¢´¤¢ª ¢¯©¢ª « é ­¢å¢¯¢¯ ç ª¯¢ ¨ ¯¢êî¥¤±çó ±¥¤ ®¯¬î¦¯«¢ª ³¢«¢¯:
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DEVELOPINGOF THE METHODS OF ANALYSISAND
PHARMACOKINETICSOF ANDROGRAPHOLIDE

SUMMARY
New methods of analysisof andrographolide, an active principle of

AndrographispaniculataNeeshavebeendeveloped.For quantitative determinationof andrographolidein drug preparationsand biological fluids high performanceliquid chromatography,combinedgaschromatographymass-spectrometryandhighperformance capillary electrophoresis were used. Suitability and efficacy of
developedmethodswastested on aserieof validation parameterssuchasselectivity,accuracy, precision, reproducibility, limits of detection and quantitation. Themethodsprovide accurateand reproducible assaysof andrographolideandmay beusedfor pharmacokineticstudiesof the drugscontainingAndrographispaniculataN.
extracts.It hasbeen shown that high performancecapillary electrophoresisis the
most convenient method for quantitative determination of andrographolide inroutine pharmacokinetic studiesof andrographolidein blood plasma.The gaschromatographymass-spectrometryand high performance liquidmethodsare more relevant for assayof low concentrationsof andrographolide

chromatography
inbloodandexcretionof andrographolidewith urine respectively.

Using these methods bioavailability, blood protein binding and
pharmacokineticsof andrographolidewere investigated.Pharmacokineticstudiesof
andrographolide in rats showed that andrographolide is quickly and almost
completely (91%) absorbedinto the blood following the peroraladministration of
AndrographispaniculataN. extract in a therapeutic dose(20mg/kg). At 10 foldhigher doseonly 21% absorbedfrom agastrointestinaltract into the bloodstream.It
native
hasbeenfound that the renal excretion is not the main route of elimination of

andrographolide. Most likely that andrographolide is intensely and dose
dependentlymetabolized.

In our experimentsit hasbeen established,that 55%of andrographolideisbound with human bloodplasmaproteins.
Pharmacokinetic studies on healthy volunteers shown, that after

administration of <KanJang"tabletsandrographolidequickly absorbedinto
peroral

thebloodand its maximalconcentration in ablood is reachedapproximatelyin 1.5hours after administration. It was found that the pharmacokinetics ofandrographolideis characterizedby individual variability, which may be due tovariousdegreeof andrographolideprotein binding andvariousrateof metabolism.
Steadystate concentrationof andrographolideaftermultiple dosing *KanJang<tabletswasstimulated.It wasfound that at multiple administration of 4 tabletsJang"with an interval of 4 hour the stable level about 650-660 ng/ml of

andrographolidein blood may reachafter4-6 administration.This concentrationof
andrographolidein ablood isenoughto reveal therapeuticeffect.

¹ÑÏÛÐÍÝÜÖä
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