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¥»¬ã̈s¥H»O¤jÂå°|½w©MÂåÀø̄f©Ð¦í°|ªºÀù¥½̄f±w30 ¦W¬°¹ï¶H, ¨Ã̈Ï¥Î°ª®Ä
¯à²GÅé¦â¼h¤ÀªRªk¡A¥é·ÓMilne ©MNation §ï̈}¤§¤èªk¡A°»́ú¦å²M¤¤¶Ü°Ø¤Î̈ä¥NÁÂ
ª«:3-§¿¥Ì¤Æ¦Xª«©M6-§¿¥Ì¤Æ¦Xª«¤§¿@«×¡Ä äµ²ªG¹ï·Ó̄f±w¤§̄kµh«ü¼Æ(VAS)¡Ä Ó
¤ÀªR¶Ü°Øªº¦³®Ä¾¶̄q¡C¥­§¡̈C¤é̈C¤Hªº¶Ü°Ø¥Î¶q¬O96.77mg,¥­§¡¦å²M¤¤¶Ü°Ø¿@«×
¬O521.29nM, ¥­§¡¦å²M¤¤M3G ¿@«×¬O1510.82nM, ¥­§¡¦å²M¤¤M6G ¿@«×¬O
168.44nM¡C̈ C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q»PM3G ¿@«×©MM6G ¿@«×ªº¥­§¡­È¦³ÅãµÛ¬ÛÃö
(p<0.05),¦ÓM3G ¿@«×©MM6G ¿@«×ªº¥­§¡­È©¼¦¹¤]¦³ÅãµÛ¬ÛÃö(p<0.05)¡CÁ{§É¤W
±N¦å²M¤¤morphine »PM3G,M6G ¿@«×¤À¦¨̈â²Õ,µo²{̈ âªÌ¦b¦å²M¤¤morphine »P
M3G,M6G ¿@«×¬Ò¦³ÅãµÛ®t§O,¦ý¬Ō kµh«ü¼ÆVAS «hµLÅãµÛ®t²§¡C̈ ä·Ņ q§e²{¥X
¶Ü°Ø̈Ï¥Î¾¶̄qªº¦h¹è,»P¦å²M¤¤morphine »PM3G,M6G ¿@«×¦³Ãö,¦Ó»P̄ kµh«ü¼Æ
VAS«hµL©úÅãªºÃö³s©Ê,¬G§Ú­Ì¥i±À½×­Y­n̈ ã¦³¤îµh®ÄªGªºserum M6G¥X²{,¨º»ò
¨Ï¥Îªº¶Ü°Ø¾¶̄qÀ³̧Ó¼W¥[,¦Ó̈â²Ȭkµh«ü¼ÆVASµL®t²§,ªí¥Ü¤îµh®ÄªG¤£³æ¬O¥Ñ¦å
²M¤¤morphine »PM3G,M6G ¿@«×̈Ó±ÀÂ_,À³̧ÓÁÙ¦³̈ä¥L¦]̄ À¥[¤J¤~¹ï¡C³h¦å±wªÌ
¬Û¹ï©óµL³h¦åªÌ,¨ǟkµh«ü¼ÆVAS¡B¥­§¡̈C¤é¶Ü°Ø̈Ï¥Î¾¶̄q»P¦å²M¤¤M3G ¿@«×¬Ò
°ª,¦ý¬O¦å²M¤¤¥­§¡¶Ü°Ø¡BM6G ¿@«×¬Ò§C¡C̈ x¥\̄ à²§±ª̀º±wªÌ,¨ä̈C¤é¶Ü°Ø¾¶̄q̈ Ï
¥Î¡B¦å²M¤¤M3G ¡BM6G ©M¶Ü°Ø¿@«×¥­§¡­È¬Ò§C©ó̈x¥\̄ à¥¿±ª̀Ì,¦ý̄kµh«ü¼Æ
VAS «h°¾°ª,³o»¡©ú¤F̈ xÅ¦¬O¶Ü°Ø¥D­nªº¥NÁÂ¾¹©x,¨ä¥\̄ à̈ü·l«h¥NÁÂª«¦ÛµḾ î
¤Ö¡C µÇ¥\̄ à²§± (̀ Cr> 1.5)ªÌ̈ǟkµh«ü¼ÆVAS¡B̈ C¤é¶Ü°Ø¾¶̄q̈ Ï¥Î¡B¦å²M¤¤
M3G ¡BM6G ¿@«×¥­§¡­È³£¤ñµÇ¥\̄ à¥¿±ª̀Ì¤É°ª,¦Ó¥­§¡¦å²M¤¤ªº¶Ü°Ø¿@«×«h́ î
¤Ö,»¡©ú¤FµÇÅ¦¬O¶Ü°Ø¥D­nªº±Æªn¾¹©x,¤@¥¹¥\̄ à̈ü·l«h©ö³y¦¥̈NÁÂª«ªº°ï¿n¡C̄ k
µh«ü¼ÆVAS »P̈ C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q¡B¦å²M¤¤ªº¶Ü°Ø¿@«×¡BM3G ¿@«×©MM6G ¿@«×
ªº¥­§¡­Èµ¥¥|¶µ¬ÒµL½u©Ê¥¿¦VÃö«Y,©Ò¥Hºî¦X¥H¤W¥i±À½×¶Ü°Øªº¤îµh®ÄªG,¤£¬O³æ
¯Â¦a¥Ñ¦å²M¤¤¶Ü°Ø©Î̈ä¥NÁÂª«(M3G¡BM6G)¿@«×¥i°µ¦³®Ä¾¶̄qªº±À́ú,¤ß²zªÀ·|
¤ÎÆF©Êªº¼h¦ª̧º¤¶¤J¤]·|¬O­«­nªº¼vÅT¦]̄ À¡C

¦¹¥~¡A¦b¤T¦WÀù¥½̄f¤H¤fªA¶Ü°Ø¦å²GÃÄª«°Ê¤O¾Ç¤ÀªR¡Aµ²ªG¦p¤U¡G¶Ü°Ø¥­§¡
¿@«×¥H30 ¤ÀÄÁ¦Ü90 ¤ÀÄÁ³Ì°ª¡A«á³vº¥¤U­°¡A¦Ü210 ¤ÀÄÁ®ø¥¢¡FM3G ¥­§¡¿@«×
¥H150 ¤ÀÄÁ³Ì°ª¡AM6G ¥­§¡¿@«×¥H120 ¤ÀÄÁ³Ì°ª¡C
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Abstract
  In this study, we propose to estimate the effective dosage of morphine in the
terminal cancer patients. The 30 subjects were recruited from patients admitted to the
palliative care unit in NTUH. To each plasma samples are prepared and analyzed by
HPLC to measure the serum levels of morphine, morphine 3-glucuronide ( M3G ),
and morphine 6-glucuronide ( M6G ). Accordingly, the metabolic profiles and pain
score VAS will be determined and compared with the efficacy of the morphine
therapy. The mean daily morphine dose is 96.77mg, mean serum morphine level is
521.29nM, mean serum M3G, M6G levels are 1510.82nM, 168.44nM, respectively.
The mean daily morphine dose is related to the mean serum levels of M3G and M6G
significantly (p<0.05). The mean serum levels of M3G are significantly related to
those of M6G (p<0.05).We divides the measured serum levels of morphine, M3G and
M6G into two groups as if either one of them is not detectable . Both groups are
compared and there are significant differences in serum levels of morphine, M3G and
M6G, but converse result in pain score VAS. It means the amount of morphine dose is
positively related to the serum levels of morphine, M3G and M6G, but no
significantly to pain score VAS. The anemic patients' mean pain score VAS¡Bdaily
morphine dose and serum M3G level are higher than normal ones, but mean serum
morphine and M6G level are lower. The mean daily morphine dose¡Bserum levels of
morphine¡BM3G and M6G in patients with abnormal liver function are lower than
those with normal liver function, but pain score VAS are higher. It suggests that liver
is the main metabolic organ for morphine, and liver dysfunction may result in
reduction of morphine metabolites. The mean pain score VAS¡Bdaily morphine dose¡B
serum levels of M3G and M6G are elevated in patients with renal impairment
(Cr>1.5), but mean serum morphine level are lower. It means that kidney is the main
excretory organ for morphine, renal function impairment may result in accumulation
of morphine metabolites. Besides, pain score VAS has no linear relations with daily
morphine dose and the mean serum levels of morphine, M3G and M6G. Therefore,
the efficiency of morphine is not simply decided by the serum levels of morphine,
M3G and M6G. Psychosocial and spiritual issues must be taken into consideration.
Besides, pharmacokinetic study in three patients after one dose of oral morphine
solution revealed the peak mean concentration of morphine, M3G and M6G at 30-90
minutes,150 minutes and 120 minutes after administration respectively.

K eywor d s:  Palliat ive care,  morphine,  pharmacokinet ics

¤G¡B½t¥Ñ»P¥Øªº
  »O¤jÂå°|©ó1995 ¦~6 ¤ë¦¥̈ß½w©MÂåÀø̄f©Ð¡A¶i¦æÀù¥½̄f±wªº¦w¹çÀøÅ@¤u§@¡C
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®Ú¾Ú1995¦~6¤ë¦Ü1996¦~6¤ë¦í¶i½w©MÂåÀø̄f©Ðªº214¦ì̄f±w¶i¦ǣgª¬ªº²Î­p,
«h¬ù¦³85¢MªºÀù¥½̄f±w¦³̄kµhªº²{¶H(1)¡C

®Ú¾ÚBonica(2)µ¥¤Hªº¬ã̈s«ü¥X¡A¤j¬ù1/3 ªºÀù̄ḡ f¤H·|̧ g¾úºC©Ê̄kµh¡A
¦ÓÀù¥½̄f¤H«h°ª¹F70-90¢M¡C¤SBonica(3)µ¥¤H¬ã̈s¬ù2600 ¦h¦ì̈Ó¦Û¤w¶}µo°ê®a
ªº̄f¤H®Éµo²{¡A³º¦³°ª¹F¤@¥b¥H¤Ẅ S¦³±ö ì̄kµhªº½w̧ Ñ¡C̄ kµh¤£¶È̈Ï̄f¤Ḧ ­Åé¤W
¨ü­W¡AÁÙ·|̈ ÏºÎ̄v¤Î­¹¼¤ÅÜ®t¡A±¡ºüÅÜ±oµJ¼{©Î¼~Æ{¡A¬¡°Ê¤O­°§C¡A¬Æ¦Ü¤H»ÚÃö
«Ý c¤Æ¡A¾ã­Ó¥Í¬¡«~½è¤j̈ ü¼vÅT¡C¥Ñ¦¹¬Ý̈Ó¡Ā kµhªº±±̈î¹ê¬O½w©MÂåÀø
¦b·ÓÅUÀù¥½̄f¤Hªº¤@¤j­n°È(4~7)¡C

¹L¥h¤£¤Ó­«µøÀù¥½̄kµh±±̈îªº®É¥N¡AÂåÀø¬É¤Î¤@̄ ëªÀ·|¤j²³¹ï̈Ï¥Î¶Ü°Ø¦³¿ù
»~ªºÆ[©À¡A°£¤F¾á¤ß¥¦ªº°Æ§@¥Î¤§¥~¡AÁÙ®©̀È·|Åý̄f¤H¦]¦Ó¤WÅ}¡A¥H¤Î»{¬°¥u¦³
Ãx¦ºªº̄f¤H¤~¥i¥Ḧ Ï¥Îµ¥µ¥¡A¦]¦Ó¤j¦h¼Ǣf¤Hªº̄kµhµLªk±ö ì¾A·íªº±±̈î(8)¡C
WHO ¦b1986 ¦~±À¦æ¤T¶¥±èªºÀù̄ḡ kµh±±̈î¤èªk¤§«á¡A¤w¶}µo°ê®ä Ï¥Î¶Ü°Øªº
¶q¬ù¦û¥þ¥@¬É̈Ï¥Î¶qªº86¢M(9)¡A¥¼¶}µo¤Î¶}µo¤¤°ê®a¡A¥]¬Ä È¬w¦a°Ïªº¤j¦h¼Æ
°ê®a¡A¶Ü°Øªº¹ê»Ú̈Ï¥Î¶q»·¤p©ó¦ô­p¥Ẍ Óªº»Ý̈D¶q(10)¡CªýÃª¶Ü°Ø̈Ï¥Îªº­ì¦]«Ü
¦h¡A¥]¬Aªk«ßªº­­̈î¡B»ù®æ¤Ó°ª¦Ó̈ú±o¤£©ö¡B̄ Ê¥F¾A·í³B¤èªºª¾ÃÑ¡A¥H¤ÎªÀ·|¤j
²³ªº±Æ¥µ̧¥(8)¡C̈ Æ¹ê¤W¡A­Y¶Ü°Ø¾A·í¦ä Ï¥Î¦bªvÀøÀù¥½̄f¤H¡A§Ÿ Ï·|¦³¥Í²z¤W
¨Ì¿àªº²£¥Í¡A¦ý³y¦Ã̈Äª«ÀÝ¥Î¤Î¤ß²z¤Ẅ Ì¿àªº¾÷·|¬O·L¥G̈ ä·Lªº(11)¡C¥t¥~¡AÁö
µM¶Ü°Ø¤Þ°_ªº°Æ§@¥Î¤ñ̈Ò¬Û·í°ª¡A±`̈ £ªº¦³«K̄ µ¡B¶ÝºÎ¡Bäú¤ß¹Ã¦R¡B©I§l§í̈î¡A
¸û¤Ö̈£ªº¦³·NÃÑ²V¶Ã¡B¤ÛÄ±¡B§¿²Gº¢̄d¤Î©âµ¬µ¥(12),¦ý¬O¥u­ņ g¹L¾A·íªº³B̧ m¡A
¤j¦h̄ à±ö ì̈}¦nªº§ïµ½¡C¶Ü°ØÄÝ©ó¥~·½©ÊMu(£g) receptor agonist,·|²£¥Í̄áÅè¤W
Âíµh,ªY§Ö·P,©I§l§í̈î©M¥Í²z¤Ẅ Ì¿à,»P̈ ä¥Lpure£gagonist ¾~¤ùÃþ¤@¼Ë¦b¾A·íªº
¾¶̄q¾«̄¬,¨ã¦³¤îµh·í¶q( equianalgesic ), ÃÄ®Ä(potency)¥u¬O¤ÏÀ³¹F̈ ì®ÄªG©Ò»Ýªº
ÃÄ¶q,©Ò¥HÃÄ®Ä·U¤j̈ Ã¤£·N̈ ýµÛ·U¦³®Ä¥Î;¦¹¥~, ¥u­n¹F̈ ì̄kµh½w̧ Ñªº»Ý­n,¤]̈ S¦³
³Ì¤j¦w¥þ¾¶̄q(13)¡CªǿÁ̈Ï¥Î¶Ü°Ø,¨ä¤fªA¤ñ¥Ö¤U©ÎÀR̄ ßª®̀gªº¬Û¹ïÃÄ®Ä¬ù¬°1:3
©Î 1:2, ¤fªAµ¹»Pªº§@¥Î®É¶¡¤ņ̃ģ z¹Dªº¾«̄¬ÁÙ­nºC, ¬ù¬°60 ¤ÀÄÁ,¦ý¬O¹F̈ ìÃÄ
®Ä°ª®pªº®É¶¡«h¤fªA¤ņ̃ûªø¡C®Ú¾Ú¹ïÀù¥½̄f±wªº¬ã̈s,¶W¹L¤@¥b¦b¥L­Ì¦º«e»Ý­n
¤GºØ¥H¤Wªºµ¹ÃÄ³~®|,±µªñ¥|¤À¤§¤@»Ý­n¤TºØ¥H¤Wªºµ¹ÃÄ³~®|(14)¡C

WHO ¦b1986 ¦~µoªí¤FÀù̄ḡ kµh½w̧ Ñ«ü¤Þ¡A¦³̈t²Î¦a¤¶²Ð¤F±±̈îÀù̄ḡ kµh
ªº¤T­ì«ḧ ÓªvÀøÀù̄ḡ kµh¡A¬ù¦³90¢M¥H¤Wªº̄kµh̄ à¥H¤fªA¶Ü°ǾN̄ à±ö ì«Ü¦nªº
ªvÀø®ÄªG¡]15¡¡̂C»O¤jÂå°|½w©MÂåÀø̄f©Ð¤]¬Ö Ì·ÓWHO Àù̄ḡ kµhªvÀøªº­ì«h¡A
¿n·¥̈Ï¥Î¤îµhÃÄ̈Ó±±̈îÀù̄ḡ kµh¡Aªì̈B¦ô­p¬ù¦³¤T¤À¤§¤Gªº̄f¤H±o¥H½w̧ Ñ̄kµh¡A
¶È¦³21.9¢Mªº̄f¤H¥¼¹FÃ­©w±±̈î¡]16¡¡̂C¹ï¦í°|̄ f±w̄ kµh±±̈îªº¬ã̈sÅã¥Ü¡A¶Ü°Ø
¾A¶q̈ Ï¥Î¤U¡AÀHµÛ¦í°|®É¶¡¦ÓÅãµÛ­°§C¡]17¡¡̂C

Å³©ó¶Ü°Ø¦b½w©M̄ f©Ð¼sªẍ Ï¥Î¡A³q±¬̀O¥HÁ{§É̄gª¬̈Ó½Õ¾ã¶Ü°Ø¾¶̄q¤§̧gÅçªk
ªk«h¡Ā Ê¤Ö¹êÃÒ¡C®Ú¾ÚAherne µ¥(18)ªº¬ã̈sµ²ªG«ü¥X,¤fªA¶Ü°Øªº̈Ï¥Î¾¶̄q»P¦å
²M¤¤ªº¿@«×§e²{°ª«×¦³·Ņ q¥¿½u©ÊÃö«Y¡C­Ý Á±æ¥H³Ì¤p¾¶̄q¹F̈ ìÀø®Ä̈Ã̈Ï°Æ§@¥Î
´î¤Ö¦Ü³Ì§Cµ{«×¡A«D±oÂÇ§U¶Ü°Ø©M̈ ä¥NÁÂª«¡]M3G ©MM6G¡¦̂b¦å¤¤¾¶̄q¤§°»́ú¡A
¥H¤ÎÃÄª«°Ê¤O¾Ç¤§¾÷Âà¤£¥i¡C
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¶Ü°Øªº¥NÁÂ¤£¶Èµo¥Í¦b̈ xÅ¦¡A̧ £³¡©MµÇÅ¦¤]¦³§@¥Î¡A³ö Ç¥NÁÂª«¥D­ņ g¥ÑÁx
¥Ä©M§¿²G±Æªn¡C§¿¥Ì¥NÁÂª«¡]glucuronides¡¤̂@̄ ë¤£̄à³q¹L¦å²G-¸£-«Ì»Ù¡CÁöµM¶Ü
°Ø§¿¥Ì¤ÏÀ³¥iµo¥Í¦b̧ £³¡¡A¬Û¹ï©ó̈xÅ¦̈ä¶q·¥·L¡C³\¦h¬ã̈sÅã¥ÜM6G ¦b¤£¦P¹ê
Åç°Êª«ªº¤îµh®ÄªG¬°morphine ªº45 ¦Ü800 ­¿¡]19¡¡̂C

³Ìªñ¥Ñ©ó°ª®Ǟà²GÅé¦â¼h¤ÀªR¤èªk°»́úmorphine¡BM3G ©MM6G¡CM3G ¨ÃµL
¤îµh§@¥Î,¨Ã»P°ª¾¶̄q¶Ü°Ø©Ò²£¥Íªº°Æ§@¥Î¦³Ãö¡]20¡¡̂CÀù¥½̄f±ẅ Ï¥Î¶Ü°ØªºÃÄª«
°Ê¤O¾Ç¬ã̈sÃÒ¹ê¡G°Æ§@¥Î¥X²{»PµÇ¥\̄ à²§±©̀M¦å¤¤M3G ¿@«×¦³Ãö¡C°ê¤º½w©MÂå
Àø¤è¿³¥¼¦ã¡AÀù¥½̄f±w¶Ü°Øªº̈Ï¥Î¤w¤j́ T¦ª̈ø¡A¦Ó¦³Ãö¶Ü°Ø¦b°ê¤º±wªÌ¥NÁÂª¬ªp
»P¦å²G°Ê¤O¾Ç¬ã̈s©|«Ý¶}µo¡C¥Ø«e¤Ö¼Æ°Q½×¶Ü°Ø¦bÀù¥½̄f±wªº̈Ï¥Îªº¤åÄm³£­­©ó
¦è¤è¤H¡]21-25¡¡̂C

¥»¬ã̈s§Q¥ÎHPLC ¤èªk¡Ä Ó°»́ú¦b½w©M̄ f©ÐÀù¥½̄f±ẅ Ï¥Î¶Ü°Ø«á¡A¦å²M¤¤
¶Ü°Ø©M̈ ä¥NÁÂª«¡]M3G ©MM6G¡ª̂º¿@«×¡Ä Ó¬ã§P̈ ä¤îµh®ÄªG¤§ªí²{¡A¦¹̧ê®Æ¥Î
¨Ó¤ÀªR°ê¤º̄f±w¥H¤Î̈xµÇ¥\̄ à»ÙÃª¤§¼vÅT¡A¥H¤Î«Ø¥ß¾A·í¦³®Äªº¾¶̄q½d³ò¡C

¤T¡B¬ã̈s¤èªk

¹ï¶H:   
    ¥»¬ã̈s¿ï¾Ü±q1998 ¦~10 ¤ë̈ì1999 ¦~3 ¤ë¦b»O¤jÂå°|½w©MÂåÀø̄f©Ð¦í°|ªº
Àù¥½̄f¤H¦@30 ¦W,¦¬¶°̈ä°ò¥»̧ê®Æ,¥]¬A©Ê§O,¨­°ª,Åé­«,¦í°|¤é¼Æ,Àù̄g­ìµo³¡¦ì,
Âà²¾³¡¦ì,»{ª¾¥\̄ à,¤é±¥̀Í¬¡¥\̄ à(ECOG),¯kµh³¡¦ìºØÃþµ{«×,¨ä¥L̈ ­Åé̄gª¬,±¡
ºü¤ÏÀ³,¤H»ÚÃö«Y,¹êÅç«ÇÀË¬d;¨Ã°O¿ý¶Ü°Ø̈Ï¥Îªº¾¶̄q»PVAS ªºÃö«Y,¬ö¿ýªº¤é́Á
³Ì¦h¥H15 ¤Ñ¬°¤W­­¡C¦]À³¤£¦P³~®|̈ Ï¥Îªº¶Ü°Ø¾¶̄q́ «ºâ,§Ú­Ì±Ä¥ÎNathan(14)µ¥
ªº¤èªk,¶Ü°ØÃÄ®Ä¤ñ¤fªA:¥Ö¤U:ÀR̄ ß¬ù¬°1:2:3; ¦ÓFentanyl transdermal pathch 25£g
g/hr ¬ù¬°¤fªA¶Ü°Ø5mg q4h ¤§ÃÄ®Ä¡C¬°̄à°÷°»́ú¦å¤¤¶Ü°Ø¿@«×¥H¤Î¥Î°Ý̈÷½Õ¬d¤î
µh®ÄªG©M¶Ü°Øªº°Æ§@¥Îªº²£¥Í¡A¦]¦¹¥»¬ã̈s©Ò¿ïªº¹ï¶H¬°ºC©Ê³W«ḧ Ï¥Î¶Ü°Øªº±w
ªÌ¡A¦b¬ã̈ś Á¶¡̄«́¼²M·¡¡C
¶Ü°Ø¾¶̄q©M̈ Ï¥Î³~®|¤ÎªvÀø®ÄªG¡G

¥»¶µ¥Ø¬O­nµû¦ô¦í°|¹Lµ{¤¤̄f¤Hªº̄kµh¬O§_¾A·í¦a¥B¾A®É¦a³Q±±̈î¡A¦]¦¹¤À
§O¦b¦í°|́ Á¶¡̈C¤@¤Ñ©ÎÁ{²×«e¥H̄ f¤H¦Û±f¦¡̄kµh¤À¼Æµû¦ô̄f¤Hªº̄kµhªvÀø®ÄªG,
¨Ã°O¿ý̈C¤Ñªº¶Ü°Ø¾¶̄q(mg/day),¥B̧ ǵ «ºâ¥H¤fªA¶Ü°Ø·í¶q¾¶̄q§e²{¡C
±Ä¦å¡G

¸g±ō f±w¦P·N©ó̈Ò¦æ̈Ï¥Î©Î°l¥[¶Ü°Ø¾¶̄q«e©â¦å5 ¢W¡A®É¶¡¬ù¦b̈ C¤é8Am
¦Ü9Am ¤§¶¡,¦å²Ģ gÂ÷¤ß(2500rpm, 10 minutes)«áªR̈ ú¦å²M,¼ß̧m-20¢J¦B½c«O¦s¡C

¦¹¥~¡A¦b¤T¦WÀù¥½̄f¤H¤fªA¶Ü°Ø«á¡Ä Ì®É¶¡¦b0 ¤ÀÄÁ¡B30¡B60¡B90¡B120¡B
150¡B180¡B210 ©M240 ¤ÀÄÁ¤À§O±Ä¦å5 ¢W¡B̈ Ì«e­z¤Àªk̈ Ñ¦å²GÃÄª«°Ê¤O¾Ç¤ÀªR¡C
ÃÄª«¿@«×¤ÀªR¡G

¥é·ÓMiline ©MNation µ¥©ó1991 ¦~³ø§iªº§ï̈}ªk¡A§Q¥ÎHPLC ¤ÀªRªk°»́ú¶Ü
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°Ø©M̈ ä¥NÁÂª«,¨Ã̧ǵ «ºâ̈D¥Ẍ ä¿@«×¡C
¤Æ¾Ç»s¾¡̄G
    ÆQ»Ä¡]morphine hydrochloride ¡¡̂B¶Ü°Ø3- §¿¥Ì¤Æ¦Xª«¡]morphine-3-
glucuronide¡¡̂B¶Ü°Ø6-§¿¥Ì¤Æ¦Xª«¡]morphine-6-glucuronide¡¡̂B¥H¤Îhydromorphone¡C
¦å¼ß«e³B²z¡G

1 ¢W¦å¼ß»P0.1 ¢W hydromorphone ·»²G¡]15.5u mol/l¡¡̂A3 ¢Wªº0.5M
NaHCO3-Na2CO3 ½w½Ä²G¡]pH9.3¡²̂V¦X¡A¦¹²V¦Xª«¥¤́JSep-Pak ºÒ18 ±oºÞ¬W¡C
³sÄò¥H20 ¢Wªº5mM NaHCO3-Na2CO3 ½w½Ä²G¡]pH9.3¡©̂M0.5 ¢Wªº»]ÃH¤ô¥H¤Î
0.35 ¢Wªº25¢Macetonitrile ¦b10mM NaH2PO4 ½w½Ä²G¡]pH2.1¡Ä̂é¬~¡C¦A¥H0.8 ¢W
ªº¤W¼Æacetonitrile-phosphate½w½Ä²G²V¦Xª«¬~¥X¶Ü°Ø¥H¤Î¥NÁÂ²£ª«¡C̈ ú̈ä¤¤ªº0.25
¢W¥Î̈Ó°µ¤U­z¤ÀªRHPLC¡C
°ª®Ǟà²GÅé¦â¼h¤ÀªR¤èªk (HPLC)¡G

§Q¥ÎModel 6000A pump (Waters)¸Ë³Æ¦³¡Gguard column ¡]23.2 ¢P¡Ñ3.6 ¢PI.D.¡^
¥ÎBondapak C18 ¥R¶ñ¡BBondapak C18 analytical column (23m¡Ñ100m I.D.)¡B¥H¤Î
Model 481UV °»́ú¾¹¦b210nm (Waters)¡CÄé¬~²G§t26.5¢Macetonitrile(CH3CN)©M
0.8nM SDS in 10nM/NaH2PO4 (ph2.1)¡C¦UÃÄª«ªº¦y®p­±¿n¥ÎChromatopac C-R3A
¿n¤À¾¹(Shimaduz)­pºâ¡C
¶Ü°Ø¥NÁÂª«ªºÅ²©w¡G
   ¹ï©ó¥NÁÂª«¡]M3G¡BM6G¡ª̂ºÅ²©w¡A°£¤F¤ñ·Ó¼Ð·Ç«~(hydromorphone)¥~¡Ä Ã
·|¥H§Ö³t­ì¤l¼²À»½èÃÐ¤ÀªR¡]FAB mass spectrometry¡½̂T©w©w¶q¤è¦¡»P¼Ð·Ç¦±½u
ªº«Ø¥ß¡G­º¥ý·|½T©wmorphine¡BM3G ©MM6G ©Ò²£¥Íªº¦y®p­±¿n»P ¿@«×ªº½u©Ê
Ãö«Y¡A¥Ñ¼Ð·Ç¦±½uªº¤ñ¹ï¡A¥i©w¶q¦å²M¼Ë«~¤¤¦U¥NÁÂª«ªº¿@«×¡C
¤ÀªR¤èªk:
   ¥HSPSS 8.0 ª©®M̧ Ë³nÅé̈Ó§@²Î­p¤ÀªR¡C

¥|¡Bµ²ªG

¯f±w°ò¥»̧ê®Æ¤ÀªR
¥»¬ã̈s¦@¦³̈k©Ê20 ¦ì,¤k©Ê10 ¦ì,¦~ÄÖ¦b19 ·³̈ì82 ·³¤§¶¡,¥­§¡¬O58 ·³¡C

¨­°ª¥­§¡¬O163.3 cm,Åé­««h¬O52.5 Kg¡CÀù̄g­ìµo³¡¦ì¥Ḧ xÀù¦û7 ¦ì(23.3%)³Ì¦h,
¨ä¦¬̧OªÍÀù6 ¦ì( 20% ),µM«á¬Oµ²ª½̧zÀù4 ¦ì(13.3 %);Âà²¾³¡¦ì¥u¦³¤@³BªÌ¦û26
¦ì(86.7%),¦³̈â³BªÌ¦û10 ¦ì(33.3%),¤T³BªÌ¦û4 ¦ì(13.3%),Âà²¾³¡¦ì¥Ḧ xÅ¦¬°³Ì
¦h¡Ä ä¦¬̧OªÍÅ¦¡C»{ª¾¥\̄ à¤è­±¡A·NÃÑ²M¿ôªÌ¦@25 ¦ì(83.3%),·NÃÑ§e¶ÝºÎªÌ¦³5
¦ì(16.7%)¡C¤é±¥̀Í¬¡¥\̄ à(ECOG)¤À¼Æ¡A1 ¤ÀªÌ¦³6 ¦ì(20%)¡A2 ¤ÀªÌ¤]¦³6 ¦ì
(20%)¡A3 ¤ÀªÌ¦³10 ¦ì(30.3%)¦û³Ì¦h¡A4 ¤ÀªÌ¦³8 ¦ì(26.7%)¡C

¯kµh³¡¦ì¥Ḩ ¡³¡¬°³Ì¦h(50%),¨ä¤¤¤S¥þ¥Hvisceral pain ¬°¥D;¦Ä Ó¬Ō á́Õ³¡¦ì
(26.6%),¨ä¤¤¥Hbone pain ¬°¥D¡A¦Ósoft tissue pain ¦¤̧§;²Ä¤T¦h¬O°©¬ÖµÄ³¡¦ì
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(16.7%)¡A¤]¬O¥Hbone pain ¬°¥D¡Asoft tissue pain ¦¤̧§¡C
¨ä¥L̈ ­¤ß̄gª¬̈Ì¦¬̧Oµê®z(80%)¡B­¹¼¤¤£®¶(63.3%)¡B©I§l§xÃø(50%)¡B«K̄ µ

(46.7%)¡B̧ ¡µÈ(43.3%)¡B§]Ã§̀xÃø(40%)¡B¥¢̄v(36.7%)¡B¤ô̧~(33.3%)¡B¤f°®(23.3%)¡B
¶Ë¤fÁSÄê(23.3%)µ¥¡C¦Ó±³̀Wªº¥Í¤ÆÀË¬dÅã¥Ü,³h¦å(¤k©ÊHb<11,¨k©ÊHb<12)±wªÌ
¦û¤E¦ ,̈¨x¥\̄ à²§±ª̀Ì(GOT>40,GPT>40)¬ù¦û43%,µÇ¥\̄ à²§±ª̀Ì(Cr>1.5)¦û
16.7%¡C

±¡ºü¤ÏÀ³¥HµJ¼{¬°³Ì¦h(53.3%)¡A§e²{¥­ÀRªÌ¦¤̧§(33.3%)¡A¦Ó¼~Æ{ªÌ«h©~²Ä
¤T¦ì(20%)¡C¹ï·ÓÅUªÌ©Ò¤Þµoªº¤H»ÚÃö«YÅÜ¤Æ¡A¥H§¹¥þ±µ̈üªÌ¦û²Ä¤@¦ì(90%),³¡
¤À±µ̈üªÌ©~¦(̧6.7%),¦Ó¥i¦³¥iµLªÌ¤S¦¤̧§(3.3%)¡C

 ¶Ü°Ø¦å²M¤¤¿@«×¤ÀªR
¶Ü°Ø̈Ï¥Îªº¤fªA·í¶q,¥Ñ²Ä¤@¤Ñ̈C¤H¥­§¡69.28 mg/day¨ì¦í°|²Ä¤Q¤­¤Ñªº159

mg/day,¥­§¡̈C¤Ḧ C¤é¬°96.88 mg/day,¨ä̈Ï¥ÎÁÍ¶Õ¬ù²¤¥i¬Ý¥X¤@ª½©¹¤W¼W¥[¾¯
¶q¡C̄ f¤H̄ kµh¦Û§Úµû¦ô¤À¼Æ(VAS),¥i¥Ñ¦í°|²Ä¤@¤Ñ¥­§¡4.63 ¨ì¦í°|²Ä¤Q¤­¤Ñ
3.88¡C§Ú­Ì¹Á̧Õ§Q¥ÎBivariate correlation ªk̈ Ó̈â̈â¤ņ̃û¤îµh«ü¼ÆVAS¡B̈ C¤Ñ̈Ï¥Î
ªº¶Ü°Ø¶q¡B¦å²M¤¤ªº¶Ü°Ø¿@«×¡BM3G ¿@«×©MM6G ¿@«×ªº¥­§¡­È(¨£ªí1)¥i§ä¥X
¥u¦³̈C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q»PM3G ¿@«×©MM6G ¿@«×ªº¥­§¡­È¦³ÅãµÛ¬ÛÃö(p<0.05),
¦ÓM3G ¿@«×©MM6G ¿@«×ªº¥­§¡­È©¼¦¹¤]¦³ÅãµÛ¬ÛÃö(p<0.05)¡C§Ú­Ì±N©Ò¦³̄f±w
¤À¬°̈â²Õ(¨£ªí2),¤Z¬O¬Ò¥í ú̈ìserum morphine, M3G, M6G level ªÌ¬°¤@²Õ,¥t¥~
¥u­n¤W­z¤TªÌserum level ¦³̈ä¤¤¤@¶µ¬°0 «h¬°¥t¤@²Õ,¸g¹LT-test ¤ÀªR,«eªÌ¦@11
¦ì,«áªÌ¦³19 ¦ì,¨â²Õªºserum morphine level,M3G, M6G ¬Ò¦³ÅãµÛ®t§O(p ­È¤À§O
¬°0.000,0.001,0.002).¦ÓVAS «hµLÅãµÛ®t§O¡C

¶Ü°Ø¦å²M¤¤¿@«×»P¥NÁÂ»ÙÃªªº¤ÀªR
¤ÀªR¦³µL³h¦å»P̄ kµh«ü¼ÆVAS¡B̈ C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q¡B¦å²M¤¤ªº¶Ü°Ø¿@«×¡B

M3G ¿@«×©MM6G ¿@«×ªº¥­§¡­È(¨£ªí3)ªºÃö³s,µ²ªGÅã¥Ü³h¦å±wªÌ¬Û¹ï©óµL³h¦å
ªÌ, ¯kµh«ü¼ÆVAS ¥­§¡­È(2.89 vs 1.67)¡B¥­§¡̈C¤é̈C¤Hªº¶Ü°Ø¥Î¶q(98.63 vs 80.0
mg/d)¡BM3G ¥­§¡­È(1602.29 vs 687.57 nM)¬Ò°¾°ª,¦Ó¦å²M¤¤¶Ü°Ø(497.81 vs732.6
nM)©MM6G(167.16 vs 179.97 nM)«h¤Ï¬O¡C¦P¼Ë¤ÀªR̈ x¥\̄ à²§±(̀¨£ªí3)ªºÃö«Y,
«ḧ x¥\̄ à²§±±̀wªÌ¬Û¹ï©ó̈x¥\̄ à¥¿±ª̀Ì, ¯kµh«ü¼ÆVAS ¥­§¡­È(3.0 vs 2.59)¸û°ª
¥~, ¨C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q¥­§¡­È(69.65 vs 117.53 mg/d)¡B¦å²M¤¤¶Ü°Ø¿@«×(518.22 vs
523.64 nM)¡BM3G ¿@«×ªº¥­§¡­È(825.36 vs 2034.99 nM)¡BM6G ¿@«×ªº¥­§¡­È(54.44
vs 255.61 nM)¬Ò°¾§C¡C³Ì«á¤ÀªRµÇ¥\̄ à²§±(̀¨£ªí3)ªºÃö«Y, «hµÇ¥\̄ à²§±±̀wªÌ¬Û
¹ï©óµÇ¥\̄ à¥¿±ª̀Ì,°£¤F¦å²M¤¤ªº¶Ü°Ø¿@«×¥­§¡­È(196.26 vs 586.22 nM)¸û§C¥~,
¨ä¾l̄ kµh«ü¼ÆVAS ¥­§¡­È(3.80 vs 2.56)¡B̈ C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q¥­§¡­È(105.6 vs 95.0
mg/d)¡BM3G ¿@«×ªº¥­§¡­È(3682.18 vs 1076.55 nM)¡BM6G ¿@«×ªº¥­§¡­È(430.72 vs
115.98 nM)¥|¶µ¬Ò°¾°ª¡C
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 ¦å²M¤¤¶Ü°Ø¿@«×»P¤îµh®ÄªGªº¤ÀªR
¥­§¡̈C¤é̈C¤Hªº¶Ü°Ø¥Î¶q¬O96.77mg,¥­§¡¦å²M¤¤¶Ü°Ø¿@«×¬O521.29nM, ¥­

§¡¦å²M¤¤M3G ¿@«×¬O1510.82nM, ¥­§¡¦å²M¤¤M6G ¿@«×¬O168.44nM,¯f¤H¦Û­z
ªº̄kµh«ü¼Æ(VAS)»P̈ C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q¡B¦å²M¤¤ªº¶Ü°Ø¿@«×¡BM3G ¿@«×©MM6G
¿@«×ªº¥­§¡­È(¨£ªí4),µo²{̄ kµh«ü¼ÆVAS ¤D±q1 ¨ì4 ¥H¤W,»P̈ ä¾l¥|¶µ¬ÒµL½u©Ê
¥¿¦VÃö«Y¡C§Ú­Ì¤]¤ÀªR±q¦í°|²Ä¤@¤Ñ̄kµh«ü¼ÆVAS ¥­§¡­È̈ì¦í°|²Ä¤Q¤­¤Ñªº̄k
µh«ü¼ÆVAS ¥­§¡­È,»P±q¦í°|²Ä¤@¤Ñ̈ì¦í°|²Ä¤Q¤­¤Ñªº̈C¤é¶Ü°Ø¥Î¶q¥­§¡­È,¥Î
Bivariate correlation ªk̈ â̈â¤ņ̃û,¨S¦³µo²{¦³ÅãµÛ¬ÛÃö©Ê¡C

¦¹¥~¡A¦b¤T¦WÀù¥½̄f¤H¤fªA¶Ü°Ø¦å²GÃÄª«°Ê¤O¾Ç¤ÀªR¡Aµ²ªG¦pªí ¡G¶Ü°Ø¥­
§¡¿@«×¥H30 ¤ÀÄÁ¦Ü90 ¤ÀÄÁ³Ì°ª¡A«á³vº¥¤U­°¡A¦Ü210 ¤ÀÄÁ®ø¥¢¡FM3G ¥­§¡¿@
«×¥H150 ¤ÀÄÁ³Ì°ª¡AM6G ¥­§¡¿@«×¥H120 ¤ÀÄÁ³Ì°ª¡C

¤­¡B°Q½×

    ¥»¬ã̈s¦@¦³̄f±w¤T¤Q¤H,¨k»P¤kªº¤ñ̈Ò¬°2:1,¦¹¤DÀH¾÷©â¼Ë¿ï¾Ü·NÃÑ²M¿ôªÌ
(¬ù¦û¤K¦)̈©ÎÁö¶ÝºÎ¦ý¥i²M·¡ªí¹F·N§ÓªÌ(¬ù¦³¤G¦)̈©Ò­P¡C¦~ÄÖ±q19 ·³̈ì82 ·³
³£¦³,¥­§¡¬O58 ·³,¦ý¬ù¤@¥bªº¤H¦~ÄÖ¤j©ó65 ·³,©Ò¥HÀH¾÷̈ú¼Ë°¾©ó¦Ñ¦~¤H©~¦h¡C
®Ú¾Ú¥Á°ê¤K¤Q¤­¦~½Ã¥Í̧p²Î­p¥xÆW¦a°Ï¥D­nÀù̄g¦º¤­̀ì¦],¤À§O¥Ḧ xÀù(20.72%),
ªÍÀù(19.45%),µ²ª½̧zÀù(9.45%)©~¦h,»P¥»ÀH¾÷©â¼Ë¬ã̈sªº̄ē f­ìµo³¡¦ì¦nµo¶¶§Ç
¬Û§k¦X¡C¤K¦¥̈H¤Wªº̄f±w¦³¤@³B¥H¤WÂà²¾ªº³¡¦ì,¬ù¤T¤À¤§¤@ªº±wªÌ¦³̈â³B¥H¤W
³¡¦ìªºÂà²¾,Âà²¾³¡¦ì¥Ḧ xÅ¦©~¦h,ªÍÅ¦¦¤̧§;ECOG 3 ¤À¥H¤WªÌ¤j©ó¤@¥b(57%),³o
¨Ç³£¬OÀù̄g¥½́Á±wªÌªº̄S¦â¡C

¯kµh³¡¦ì¥Ḩ ¡³¡³Ì¦h,¬ù¦û¤@¥b,¥þ¬OÄÝ©óvisceral pain;¦Ä Ó¬Ō á́Õ³¡¤Àªº̄k
µh,²¤¤j©ó¥|¤À¤§¤@,¦hÂk¬°bone pain, soft tissue pain «h¦¤̧§¡C³ö Ç³£¬O¹ï©ó¾~¤ù
ÃþªºÃÄ¦³¤ÏÀ³ªº̄kµh,©Ò¥H¥»¬ã̈ś N¥H́ «ºâ¦Ó̈Óªº¶Ü°Ø¤fªA·í¶q¬°¥D­nªº¤îµhÃÄ
¾¶̄q¤ņ̃û,¨ä¥L»²¦õ¥ÎÃÄ(adjuvant agents)«h¤£¦C¤J¦Ò¶q¡C̈ ä¥L̈ ­Åé̄gª¬«ḧ Ì¦¬̧°
µê®z(¬ù¦û¤K¦)̈,­¹¼¤¤£®¶(¤j©ó¤»¦)̈,©I§l§xÃø(¬ù¦³¤@¥b)¬°«e¤T¦ì,»P̄ f±w¥»̈­
Àù̄gªº­ìµo³¡¦ì©ÎÂà²¾³¡¦ì¦³·¥¤jÃöÁp©Ê¡C¦Ó±³̀Wªº¥Í¤ÆÀË¬dÅã¥Ü,³h¦å±wªÌ¦û
¤E¦,̈¨¬̈£¤j¦h¼ÆÀù¥½̄f±w¥ī à¦]¬°Àç¾i¤£̈}©Î°©Åè³y¦å¥\̄ à̈ü·l©Ò­P,¨x¥\̄ à²§
±ª̀Ì¬ù¦û43%,µÇ¥\̄ à²§±ª̀Ì¬ù¦û¤»¤À¤§¤@¡C±¡ºü¤ÏÀ³«h¤@¥b¥H¤Wªº̄f¤H§e²{µJ
¼{,¦ý¬O»P·ÓÅUªÌªº¤H»ÚÃö«Y¤¬°Ê,«h¬O¤E¦¥̈H¤W§¹¥þ±µ̈ü,©Ò¥HªA¥ÎÃÄª«ªº¶¶±q
©Ê·¥°ª,³o¬O¥»½w©MÂåÀø¹Î¶¤ªºªA°È©v¦®»P¥Ø¼Ð¡C

¥­§¡̈C¤H¶Ü°Ø̈Ï¥Îªº¤fªA·í¶q,±q¦í°|ªº²Ä¤@¤Ñ(69.28 mg/day)¨ì²Ä¤Q¤­¤Ñ
(159 mg/day)¼W¥[¬ù¦³¤T­¿;¦Ó̄f¤H̄ kµh¦Û§Úµû¦ô¤À¼Æ(VAS),¥Ñ²Ä¤@¤Ñªº4.63 ¨ì²Ä
¤Q¤Ñªº2.60,µM«á²Ä¤Q¤­¤Ñ¤S¤W¤É¦Ü3.88,¥ï £±o¶Ü°Ø¥Î¶qªº̈Ï¥Î¼W¥[,°£¤F¦]¬°̄e
¯f¥»̈­ªº¶i®i¦Ó¼W¶q¥H¥~,¦P®É¤]¥i¬Ý¥X¹ï̄f±w¤îµh®ÄªG¦³À°§U¡C

¸g¹LHPLC ¤ÀªR¥Ẍ Óªº¶Ü°Ø¤Î̈ä¥NÁÂª«(M3G,M6G)¦å²M¤¤¿@«×µ²ªG¬Û¤ņ̃û,
©Ò¦³ªº̄f±ẅ äM3G level ¬Ò¤j©óM6G level,¥»¬ã̈sM3G ¦å²M¤¤¥­§¡¿@«×¬°
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1510.82nM,¦ÓM6G ¦å²M¤¤¥­§¡¿@«×¬°168.44nM,«eªÌ¬ù¬°«áªÌªº¤E­¿¡C®Ú¾Ú
Ashby(26)µ¥¤Hªº¬ã̈s«ü¥X,¶Ü°Ø¦b̈ ­Åé¥D­n¬O¥NÁÂ¦ M̈3G,¤Ö³¡¤À¤~¬OM6G,¦¹µ²
½×»P¥»¬ã̈sµ²ªG¬Û²Å¦X;¸Ó¬ã̈s¤]±Ô­zM6G¹ï¾~¤ùÃþmu±µ̈üÅé¦³«Ü°ªªº¿Ë©M©Ê,
³oÂI©M¶Ü°Ø¬Û¦ü,¨ä¤îµh®ÄªG¦b°Êª«¹êÅç¤W,¬ù¬°¶Ü°Øªº4 ¨ì200 ­¿,¤£¹L¥»¬ã̈s¤¤
M6G level «ö S¦³̈C­Ó̄f¤H¦å²M¤¤¬Ò¥í ú̈ì,³ö Ç­ì¦]¦³¥ī à¬O:1.¹êÅç¥»̈­ªº»~
®t,ÁöµM¤w̧ g­«½Æ°µ¹L¦P¼Ë̈BÆJ,2.¤w̧ g¤j³¡¤À¥NÁÂ¦ M̈3G,¦Ó¤£¬OM6G, 3. ªA¥Î
ªº¶Ü°Ø¾¶̄q¤£°÷¤j¡Cªí1 ¥i±¥́X¥u¦³̈C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q»PM3G ¿@«×¡BM6G ¿@«×
ªº¥­§¡­È¦³ÅãµÛ¬ÛÃö(p<0.05),¦ÓM3G¿@«×©MM6G¿@«×ªº¥­§¡­È©¼¦¹¤]¦³ÅãµÛ¬Û
Ãö(p<0.05),Åã¥Ü¥»¹êÅç¤´̈Ì́µ̀ÛÃÄª«°Ê¤O¾Çªº¶i¦æ,¬G¥HMiline ©MNation §ï̈}ªº
HPLC ¤èªk̈ Ó¤ÀªR¶Ü°Ø¤Î̈ä¥NÁÂª«ªº¦å²M¤¤¿@«×À³ÄÝ¥i¦æ¡C

Á{§É¤W±N¦å²M¤¤morphine »PM3G,M6G ¿@«×¤À¦¨̈â²Õ(¨£ªí2),µo²{̈ âªÌ¦b
¦å²M¤¤morphine »PM3G,M6G ¿@«×¬Ò¦³ÅãµÛ®t§O,¦ý¬Ō kµh«ü¼ÆVAS «hµLÅãµÛ
®t²§¡C̈ ä·Ņ q§e²{¥X¶Ü°Ø̈Ï¥Î¾¶̄qªº¦h¹è,»P¦å²M¤¤morphine »PM3G,M6G ¿@«×
¦³Ãö,¦Ó»P̄ kµh«ü¼ÆVAS «hµL©úÅãªºÃö³s©Ê,¬G§Ú­Ì¥i±À½×­Y­n̈ ã¦³¤îµh®ÄªGªº
serum M6G ¥X²{,¨º»ò̈Ï¥Îªº¶Ü°Ø¾¶̄qÀ³̧Ó¼W¥[,¦ý¬Û¹ïªº¦³°Æ§@¥Îªºserum M3G
¤]·|¼W°ª;¦Ó̈â²Ȭkµh«ü¼ÆVASµL®t²§,ªí¥Ü¤îµh®ÄªG¤£³ǣÂ¬O¥Ñ¦å²M¤¤morphine
»PM3G,M6G ¿@«×̈Ó±ÀÂ_,À³̧ÓÁÙ¦³̈ä¥L¦]̄ À¥[¤J¤~¹ï¡CAshby(26)µ¥¤H¥t¤@­«­n
µo²{́ N¬OµÇ¥\̄ à(¤×̈ä¬Oserum Creatine level)ÅÜ®t,·|³y¦¦̈å²M¤¤M3G ¡BM6G
level ªº¤É°ª;µM¦Ó±°́Q¥»¬ã̈sªºªí3,µÇ¥\̄ à²§±ª̀Ì̈ä¦å²M¤¤M3G ¡BM6G ¿@«×¥­
§¡­È³£¤ñµÇ¥\̄ à¥¿±ª̀Ì¤É°ª,»P̈ äµ²½×¬Û²Å¦X¡C¥Ñ¥»¬ã̈sªí3 ¤¤,³h¦å±wªÌªº̄kµh
«ü¼ÆVAS¡B¥­§¡̈C¤é¶Ü°Ø¾¶̄q©MM3G ¿@«×¥­§¡­È¬Ò°ª©ó̈S³h¦åªÌ,Åã¥Ü³h¦å±wªÌ
¥ī à¤îµhªº®ÄªĢ û®t,©Ò¥H¥Î̧û¤jªº¶Ü°Ø¾¶̄q,¬Û¹ï¦a¥ÑM3G ¤Þ°_ªº°Æ§@¥Î¤]̧ û
¤j¡Cªí3 ¤¥́i¬Ý̈ì̈x¥\̄ à²§±ª̀º±wªÌ,¨ä¦å²M¤¤M3G ¡BM6G ©M¶Ü°Ø¿@«×¥­§¡­È
¬Ò§C©ó̈x¥\̄ à¥¿±ª̀Ì,®Ú¾ÚChristrup(19)ªº¬ã̈s³ø§i, ¶Ü°Øªº¥NÁÂ¤£¶Èµo¥Í¦b̈ x
Å¦¡A̧ £³¡©MµÇÅ¦¤]¦³§@¥Î¡A³ö Ç¥NÁÂª«¥D­ņ g¥ÑÁx¥Ä©M§¿²G±Æªn,¬G̈ x¥\̄ à²§±`
ªÌ,¨ä¥NÁÂ¦ÛµM̈ ü̈ì§í̈î,©Ò¥H¦å²M¤¤M3G ¡BM6G ¿@«×·|́ î¤Ö,¥»¹êÅç¥i±o¦¹µ²
½×¡C

¦Óªí4 ¤¤̄kµh«ü¼ÆVAS »P̈ C¤Ñ̈Ï¥Îªº¶Ü°Ø¶q¡B¦å²M¤¤ªº¶Ü°Ø¿@«×¡BM3G ¿@
«×©MM6G ¿@«×ªº¥­§¡­Èµ¥¥|¶µ¬ÒµL½u©Ê¥¿¦VÃö«Y,¤]¥i±À½×¶Ü°Øªº¤îµh®ÄªG,¥i
¯à¤£¬O³ǣÂ¦a¥Ñ¦å²M¤¤¶Ü°Ø©Î̈ä¥NÁÂª«(M3G¡BM6G)¿@«×¥i°µ¦³®Ä¾¶̄qªº±À́ú,
¥t¥~¤ß²zªÀ·|¤ÎÆF©Êªº¼h¦¤̧]·|¬O­«­nªº¼vÅT¦]̄ À¡C§Ú­Ì¤]¤ÀªR±q¦í°|²Ä¤@¤Ñ̄k
µh«ü¼ÆVAS¥­§¡­È̈ì¦í°|²Ä¤Q¤­¤Ñªº̄kµh«ü¼ÆVAS¥­§¡­È,»P±q¦í°|²Ä¤@¤Ñ̈ì¦í
°|²Ä¤Q¤­¤Ñªº̈C¤é¶Ü°Ø¥Î¶q¥­§¡­È,¨S¦³µo²{¦³ÅãµÛ¬ÛÃö©Ê¡C»¡©ú¤F¤îµh®ÄªG»P
¶Ü°Øªº̈Ï¥Î¾¶̄q̈ Ã̈S¦³¦¥̈²µM½u©ÊªºÃö«Y,¥BÀHµÛ®É¶¡ªºÅÜ¤Æ,¤]µL³W«h©Ê¥í M,
¥ī à¬OÀù¥½̄f±wªº̈­Åé¥\̄ à¦h¤è­±°IºÜ,¦Ó¾É­P«Ü­«­nªº¼vÅT¦]̄ À¤§¤@,·íµM¤ß²z
ªÀ·|¡BÆF©Êªº¤¶¤J¬I¦æ¤]¬O¤£¥i©Ù·Àªº¡C
    ¥»¬ã̈sÅã¥Üªº·Ņ q¦p¤U: Àù¥½̄f±wªº̄kµhÀ³̧Ó°µ̈­¡B¤ß¡BÆF¥þ¤è­±¦Ò¶q,¦Ó¶Ü
°Ø¤µ́M¬O¥þ¥@¬É¤½»{¤îµh®ÄªG³Ì¦nªºÃÄª«,¦ý¬O«ÈÆ[¦á ú¶q¦å²M¤¤¶Ü°Ø¤Î̈ä¥NÁÂ
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ª«(M3G¡BM6G)¿@«×,»P̄ f¤H¥DÆ[¹ï̄kµh¤À¼Æ(VAS)°µ¤ņ̃û,¤è̄à§ä¥X¶Ü°Ø¦å²M¤¤¦³
®ÄªºªvÀø¿@«×»P̈ Ï¥Î¾¶̄q,Á×§KM3G ¤£¥²­nªº°Æ§@¥Î¡C¥»¹êÅç¹ê¦b¬O¤@¶}³Ð©Êªº
¬ã̈s,¥H«áÀ³¥i°w¹ï¦P¤@ºØµ¹ÃÄ³~®|ªº̄f±w¥[¥H±°́Q,¨Ã¥B¥ý°µÀù¥½̄f±w¶Ü°ØÃÄª«
°Ê¤O¾Çªº¬ã°Q¤ÀªR,¥H¹ï¦¹ÃÄ§ó¥[¤F̧ Ñ¡C

¤»¡B­pµe¦Ûµû

¥»¬ã̈sªº¥D­n­­̈î¦p¤U:1.¯f¤H³£¬OÀù̄g¥½́Á±wªÌ,©â¦åÀË¬d«D±¤̀£©ö,©¹©¹¶X
µÛ±³̀WÀË¬dªº®É­Ô¤@°_©âÅç¡C2.ÁöµM¤j³¡¤Àªº̄f±w³£¦³³W«ḧ Ï¥Î¾~¤ùÃþÃÄª«,¦ý¬O
¥ī à¦]¬°©â¦å¤£©ö,«ÜÃø¦b©T©w®É¶¡¤º©â̈ì¦å,¦P®É¤]«ÜÃø½T©w̄ f±w̄ uªº¦³³W«hªA

ÃÄ¡C3.¦]À³̄f¤H¤£¦PªºÁ{§Éª¬ªp,¨Ï¥Î¾~¤ùÃþªº¾«̄¬¤]¤£¤@¼Ë,¥»¬ã̈s®Ú¾Ú
Nathan(14)µ¥ªº¬ã̈s,±N̈ ä́«ºâ¦¤̈fªA¶Ü°Øªº¤îµh·í¶q,¥H́ Á©ó¤£¦P̄ f±w¤§¶¡¤è«K
°µ¤ņ̃û,¯u¥¿Åé¤ºÃÄª«°Ê¤O¾ÇªºÅÜ¤Æ«h¦³«Ý¶i¤@̈ Bªº¬ã̈s̈ Ó±oª¾¡C4. ¥»¬ã̈s©Ò̈Ï
¥Îªº¶Ü°Ø©M̈ ä¥NÁÂª«»s¾¡̄]M6G, M3G¡^̈ ú±o¤£©ö,¶·±M®×¦V½Ã¥Í̧p³Â¾KÃÄ«~̧ g²z

³B¥Ó½Ð©M®Ö³Æ,ªº½TÃm¤é¶O®É¡C5,Àù¥½̄f±w¦s¬¡́Á¤£©ö¹ẃ ú, ¾¥̈ī à¥Ñ½w
©MÂåÀø¹Î¶¤®Ú¾Ú̄f¤HÁ{§Éª¬ªp̈ Ó§PÂ_¡A¥]¬AÃx¦º¼xª¬½T»{¡C
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ªí 1. ¥­§¡̈C¤Ñ¶Ü°Ø¾¶̄q,¦å²M¤¤¶Ü°Ø,M3G,M6G ¿@«×¥H¤Î̄kµh«ü¼ÆVAS ¨â̈â¤ņ̃û¬ÛÃö
Morphine
daily dose

M3G level M6G level Morphine
level

Effective
VAS

Morphine        Pearson correlation
daily dose      Sig.(2-tailed)
                N

1.000

30

.616

.000
30

.678

.000
30

.167

.377
30

.018

.926
30

M3G level        Pearson correlation
                Sig.(2-tailed)
                N

. .976
.000
30

.292

.117
30

.090

.637
30

M6G level        Pearson correlation
                Sig.(2-tailed)
                N

.245

.191
30

.030

.873
30

Morphine        Pearson correlation
level           Sig.(2-tailed)
                N

.234

.214
30

effective       Pearson correlation
VAS             Sig.(2-tailed)
                N

1.000

30

Correlation is significant at the 0.01 level(2-tailed)

ªí2. ±N¦å²M¤¤¥­§¡¶Ü°Ø,M3G,M6G ¿@«×¤À¦¨̈â²ṎÃ¤¬¬Û¤ņ̃û¤Î»P̄ kµh«ü¼ÆVAS ªºÃö«Y
Levene's Test for

   Equality of
Variance           ´ú­È     N     Mean

Std.
  Deviation

    F     Sig.

M3G level       a
(nM)            b

19
11

522.55
3217.83

421.21
1229.30

Equal variances assumed
Equal variances not assumed

13.47 .001

M6G level       a
(nM)            b

19
11

7.47
446.46

32.58
604.77

Equal variances assumed
Equal variances not assumed

12.28 .002

Morphine level   a
(nM)             b

19
11

111.39
1229.30

304.75
1107.05

Equal variances assumed
Equal variances not assumed

58.13 .000

Effective VAS    a
                 b

19
11

3.05
2.27

1.61
1.01

Equal variances assumed
Equal variances not assumed

1.48 0.234

a: ´ú­È¥H¤U, ¦å²M¤¤¥­§¡¶Ü°Ø,M3G,M6G ¿@«×¤T¶µ¦Ü¤Ö̈ä¤¤¦³¤@¶µ¬°0 ªÌ

 b: ´ú­È¥H¤W, ¦å²M¤¤¥­§¡¶Ü°Ø,M3G,M6G ¿@«×¤T¶µ¬Ò¤£±o¬°0 ªÌ
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ªí3. ¥­§¡̈C¤Ñ¶Ü°Ø¾¶̄q,¦å²M¤¤¶Ü°Ø,M3G,M6G ¿@«×¥H¤Î̄kµh«ü¼Æ¦bÀù¥½̄f±w¥N
ÁÂ»ÙÃªªº¤ņ̃û

Metabolic disorder Morphine
daily dose
(mg/d)

Morphine level
(nM)

M3G level
(nM)

M6G level
(nM)

Effective
VAS

Hemoglobin
Hb>11 in female  normal      mean
Hb>12 in male   normal      N
                           Std. Deviation

80.00
3
49.96

732.60
3
1083.80

687.57
3
537.06

179.97
3
190.68

1.67
3
.58

Hemoglobin
Hb<11 in female  abnormal    mean
Hb<12 in male   abnormal     N
                           Std. Deviation

98.63
27
123.39

497.81
27
880.03

1602.23
27
3160.48

167.16
27
436.15

2.89
27
1.48

Liver function
GOT<40 and                 mean
GPT<40        normal       N
                           Std. Deviation

117.53
17
148.57

523.64
17
858.22

2034.99
17
3860.90

255.61
17
535.74

2.59
17
1.23

Liver function
GOT>40 or                  mean
GPT>40        abnormal     N
                           Std. Deviation

69.62
13
51.38

518.22
13
950.83

825.36
13
1051.06

54.44
13
103.58

3.0
13
1.73

Renal function
BUN<20 and                 mean
Cr<1.5         normal        N
                           Std. Deviation

95.00
25
115.42

586.22
25
944.55

1076.55
25
1358.92

115.98
25
193.22

2.56
25
1.33

Renal function
BUN>20 or                  mean
Cr>1.5         abnormal      N
                           Std. Deviation

105.60
5
142.78

196.62
5
383.76

3682.18
5
6890.79

430.72
5
963.12

3.80
5
1.79

ªí4. ¥­§¡̈C¤Ñ¶Ü°Ø¾¶̄q,¦å²M¤¤¶Ü°Ø,M3G,M6G ¿@«×¦U»P̄ kµh«ü¼ÆVAS ªºÃö«Y

             VAS
Morphine daily
dose(mg/d)

Morphine level
(nM)

M3G level
(nM)

M6G level
(nM)

1 mean
N
Std. Deviation

80.40
5
58.26

957.86
5
1275.03

1314.06
5
1522.25

139.16
5
145.95

2                
mean
N

                    Std. Deviation

119.00
10
172.34

464.28
10
877.53

1002.04
10
1381.05

140.63
10
254.54

3                
mean
N

                    Std. Deviation
                

61.00
9
49.75

555.51
9
935.38

1001.82
9
1505.15

88.60
9
157.60

>=4
               mean

N
                    Std. Deviation

127.00
6
124.73

201.17
6
343.50

3286.25
6
6228.25

358.93
6
879.20
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ªí5. ¶Ü«D¦å²G°Ê¤O¾Ç¬ã̈s¡G¦b3¦WÀù¥½̄f¤H¤fªA¶Ü°Ø¾¶̄q«á̈Ì®É¶¡¦å²M¤¤¶Ü°Ø¡B
M3G¡BM6G ¥­§¡¿@«×ÅÜ¤Æ

Min. Morphine (nM) M3G (nM) M6G (nM)
0 0 0 0
30 2347.9¡Ó4016.7 0 0
60 2108.4¡Ó3651.8 0 0
90 2342.4¡Ó3953.5 0 0

120 1744.6¡Ó3021.7 875.0¡Ó1160.4 463.2¡Ó802.2
150 1718.8¡Ó2873.4 828.3¡Ó871.5 201.2¡Ó348.5
180 1628.8¡Ó2579.1 420.4¡Ó432.6 245.6¡Ó45.3
210 0 149.3¡Ó258.5 0
240 0 150.7¡Ó261.0 0
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