
¶¡Íªë¿¼°õ£°·Á×¶¨¶Ô´óÊóÑªÒºÖÐËóÂüÏû³ýµÄÓ°Ïì

Ó¦ÏèÓî£¬Èî½ðÐã

£¨±±¾©¶¾ÎïÒ©ÎïÑÐ¾¿Ëù£¬±±¾© 100850£©

ÕªÒª£º²ÉÓÃµç÷¥µ¨¼îõ¥Ã¸ÒÖÖÆ·¨²â¶¨´óÊóÑªÒºÖÐËó

Âü²ÐÁôÅ¨¶È£¬¿¼²ìÁË¶¡Íªë¿£¨DAM£©¼°õ£°·Á×¶£̈¨HI-
6£©¶Ô´óÊóÑªÒºÖÐËóÂüÏû³ýµÄÓ°Ïì . ½á¹û±íÃ÷£¬415

µg¡¤kg
- 1ËóÂü£¨5 LD50£©iv ºó 3 min£¬DAM Ô¤´¦ÀíÓÐ¼ÓËÙ

ËóÂüÔÚ´óÊóÑªÒºÖÐÏû³ýµÄÇ÷ÊÆ£¬Ê¹ÑªÖÐËóÂüÅ¨¶ÈÓÉ

£¨86 ± 22£©µg¡¤L
- 1ÏÂ½µµ½£¨53 ± 9£©µg¡¤L

- 1£¬Õâ¿ÉÄÜÓë

DAM ¼ÓËÙÁË´óÊóÌåÄÚÖ÷Òª½â¶¾Æ÷¹ÙÖÐì¢õ£»¯ôÈËá

õ¥Ã£̧¨CaE£©µÄÍÑì¢õ£»¯ËÙÂÊÓÐ¹Ø£¬Ê¹ÓÐÏÞµÄÃ¸·Ö×Ó
½áºÏÁË¸ü¶àµÄËóÂü . Ïà±ÈÖ®ÏÂ£¬HI-6 Ô¤´¦ÀíÔò¶Ô´ó

ÊóÑªÒºÖÐËóÂüÅ¨¶ÈÃ»ÓÐÃ÷ÏÔÓ°Ïì . ÌáÊ¾ÔÚ´óÊóÌå

ÄÚ£¬CaE ¶ÔËóÂüµÄ½â¶¾×÷ÓÃ±Èµ¨¼îõ¥Ã¸¸üÎªÖØÒª .
¹Ø¼ü´Ê£ºËóÂü£»ôÈËáõ¥Ã¸£»µ¨¼îõ¥Ã¸£»ÖØ»î»¯¼Á£»¶¡

Íªë¿£»õ£°·Á×¶¨£»́ úÐ»½â¶¾£¬Ò©Îï

ÖÐÍ¼·ÖÀàºÅ£ºR969.1
ÎÄÏ×±êÊ¶Âë£ºA
ÎÄ ÕÂ ±à ºÅ£º1000-3002£¨2001£©01-0065-03

Äö³ÝÀà¶¯Îï¶ÔËóÂüÓÐºÜÇ¿µÄÄÚÔ´ÐÔ½â¶¾ÄÜÁ¦ .
µÍ¶¾ÐÔµÄ P£¨ + £©ËóÂü¿ÉÒÔºÜ¿ì±»Ë®½âÃ¸Ë®½â½â¶¾£»

¶ø¶Ô¸ß¶¾ÐÔµÄ P£¨ - £©ËóÂü£¬Ë®½âÃ¸µÄ×÷ÓÃÔòºÜÈõ£¬Ö÷

Òª¿¿ õ¥ Ã¸ µÄ ½á ºÏ ×÷ ÓÃ ÌØ ±ð ÊÇ Óë ôÈ Ëá õ¥ Ã £̧¨ car-
boxylesterase£¬CaE£©£¬µ¨¼îõ¥Ã£̧¨cholinesterase£¬ChE£©°´
1 : 1 µÄ±ÈÀý¹²¼Û½áºÏ¶ø½â¶¾£Û1 ～ 3£Ý. Ã¸ÓëËóÂü½áºÏºó

ËùÐÎ³ÉµÄì¢õ£»¯Ã¸ÈçÄÜ¼°Ê±È¥ì¢õ£»¯£¬¾ÍÓÐ¿ÉÄÜÊ¹

ÓÐÏÞµÄÃ¸·Ö×Ó½áºÏ¸ü¶àµÄËóÂü£¬²¢¼õÉÙ¶¾¼Áµ½´ï°Ð

Æ÷¹ÙµÄÁ¿£¬́Ó¶øÆðµ½½ÏºÃµÄ¿¹¶¾×÷ÓÃ . ÎªÖ¤Ã÷ÕâÒ»

µã£¬×÷ÕßÒÔ CaE ÖØ»î»¯¼Á¶¡Íªë¿£¨diacetylmonoxime£¬
DAM£©¼° ChE ÖØ»î»¯¼Áõ£°·Á×¶£̈¨pyramidoxime£¬HI-6£©
Îª¹¤¾ßÒ©£¬¿¼²ìÁËËüÃÇ¶Ô´óÊóÌåÄÚËóÂü½â¶¾×÷ÓÃµÄ

Ó°Ïì .

ÊÕ¸åÈÕÆÚ£º2000-04-26 ½ÓÊÜÈÕÆÚ£º2000-08-09
×÷Õß¼ò½é£ºÓ¦ÏèÓî£¨1970 - £©£¬ÄÐ£¬¼ªÁÖÊ¡³¤´ºÊÐÈË£¬ÖúÀí

ÑÐ¾¿Ô±£¬²©Ê¿£¬Ö÷Òª´ÓÊÂÉñ¾Ò©Àí¼°¶¾ÀíÑ§ÑÐ¾¿£»Èî½ðÐã

£¨1936 - £©£¬ÄÐ£¬̧£½¨Ê¡ÏÉÓÎÈË£¬½ÌÊÚ£¬²©Ê¿Éúµ¼Ê¦£¬Ö÷Òª´ÓÊÂÒ©

ÀíÑ§ÑÐ¾¿ .

1 ²ÄÁÏÓë·½·¨

1 .1 ÊÔ¼ÁÓëÒÇÆ÷

DAM ±±¾©»¯Ñ§ÊÔ¼Á¹«Ë¾Éú²ú . HI-6£¬ËóÂü¡²P
£¨ ± £©-ËóÂü£¬P£¨ + £©: P£¨ - £©Îª 1 : 1£¬́¿¶È 97%¡³¾ùÓÉ±±

¾©¶¾ÎïÒ©ÎïÑÐ¾¿ËùÌá¹© . Model 550 Ã¸±êÒÇÎªÃÀ¹ú

BIO-RAD ¹«Ë¾²úÆ·£¬3p87 Ò©´ú¶¯Á¦Ñ§Êý¾Ý´¦Àí³ÌÐò

ÓÉÖÐ¹úÊýÑ§»áÒ©Àí·Ö»á±àÖÆ .
1 .2 ¶¯Îï·Ö×é¼°¸øÒ©·½·¨

Wistar ´óÊó£¬♀£¬180 ～ 220 g£¬ÓÉ¾üÊÂÒ½Ñ§¿ÆÑ§Ôº
ÊµÑé¶¯ÎïÖÐÐÄÌá¹© . ÊµÑé¶¯ÎïÓÚÊµÑéÇ° 12 h ½ûÊ³£¬

×ÔÓÉÒûË® .
½«´óÊóËæ»ú·ÖÎªËóÂü¶ÔÕÕ×é£¬DAM + ËóÂü×é£¬

HI-6 + ËóÂü×é . DAM + ËóÂü×é£º200 mg¡¤kg- 1 DAM ip£¬
1 h ºóËóÂü 415µg¡¤kg

- 1£¨5 LD50£©iv . HI-6 + ËóÂü×é£º20
mg¡¤kg- 1 HI-6 ip£Û5£Ý£¬20 min ºóËóÂü 415µg¡¤kg

- 1 iv .
1 .3 ´óÊóÑªÒºÖÐËóÂü²ÐÁôÅ¨¶ÈµÄ²â¶¨

´óÊó°´ 415µg¡¤kg
- 1ËóÂüÎ²¾²Âö×¢Éäºó£¬ÓÚ²»Í¬

Ê±¼ä·Ö±ð´ÓÑÛÇòÈ¡Ñª 50µL£¬²¢Á¢¼´¼ÓÈë 18µL ¸ßÂÈ

Ëá£¨ 1 moL ¡¤ L- 1 £©ÖÕ Ö¹ Ëó Âü Óë Ñª Òº ÖÐ ½â ¶¾

Ã¸ ¼ÌÐø·´Ó¦£¬³ä·Ö»ìÔÈºó£¬£¨10 100 × g£©- 4℃ÀëÐÄ

2 .5 min£¬ÉÏÇåÒºÓÃÉúÀíÑÎË®°´ 1 : 85£¨V / V£©Ï¡ÊÍºó£¬
È¡³ö 10µL£¬Íâ¼Óµç÷¥ AChE£¬·õÎÂ 10 min ºó£¬°´ôÇ°·

·¨£Û4£Ý²â¶¨Ã¸»îÐÔ£¬̧ù¾ÝËóÂü¶Ôµç÷¥ AChE ÒÖÖÆ³Ì¶È

»»Ëã³ÉÑªÖÐËóÂü²ÐÁôÅ¨¶È .
1 .4 Í³¼ÆÑ§´¦Àí

ÓÃ¡° SAS¡±Í³ ¼Æ Èí ¼þ ÖÐ µÄ¡° µ¥ Òò ËØ ·½ ²î ·Ö Îö
£¨ANOVA£©¡±¼°¾ßÓÐÁ½ÒòËØÖØ¸´²âÁ¿µÄÍ³¼ÆÑ§·½·¨´¦
ÀíÊý¾Ý .

2 ½á¹û

´ÓÍ¼ 1 ½á¹û¿ÉÖª£¬ÔÚËóÂüÖÐ¶¾ºó 3 min ÄÚ£¬DAM
¶Ô´óÊóÑªÒºÖÐËóÂü²ÐÁôÅ¨¶ÈÃ»ÓÐÏÔÖøÓ°Ïì£»µ«ÔÚºó

ÐøÊ±¼äµãÖÐÈç 3 ～ 10 min£¬È´ÏÔÖø½µµÍÁËÑªÒºÖÐµÄËó
Âü²ÐÁôÅ¨¶È . Ïà±ÈÖ®ÏÂ£¬HI-6 ÔÚËóÂüÖÐ¶¾ºó 0 . 25 ～
10 minÄÚ£¬¶Ô´óÊóÑªÒºÖÐµÄËóÂüÏû³ýÃ»ÓÐÃ÷ÏÔÓ°
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Ïì .

Fig 1 . Concentration-time curves of soman in rat
blood.£¨○£©soman£¨415µg¡¤kg

- 1£¬iv£©£¬£¨⊕£©pretreatment with
DAM£¨200 mg¡¤kg- 1£¬ip£©1 h before soman injection£¬£¨Δ£©pretreat-
ed with HI-6£¨20 mg¡¤kg- 1£¬ip£©20 min before soman injection.-x ±
s£¬n = 5 - 9 .* P < 0 . 05£¬** P < 0. 01£¬compared with soman
control .

ËóÂüÅ¨¶È-Ê±¼äÊý¾ÝÄâºÏ½á¹û±íÃ÷£¨±í 1£©£¬ËóÂü
iv ºó£¬ÆäÔÚ´óÊóÑªÒºÖÐµÄÏû³ý·ûºÏ¶þÊÒ¿ª·ÅÄ£ÐÍ .
½øÈëÌåÄÚµÄËóÂü£¬Í¨¹ýË®½âÃ¸µÄË®½â×÷ÓÃ£¬Óëµ°°×ÖÊ

ÌØ±ðÊÇÓëÑªÒº¼°·ÎÔàÖÐ CaE µÄ½áºÏ×÷ÓÃ£¬ÏòÍâÖÜ×é

Ö¯ÖÐ·Ö²¼µÈÒòËØµÄÓ°Ïì£¬¹Ê±íÏÖ³ö¿ìËÙµÄ·Ö²¼Ïà£ α̈
Ïà£©£»µ«Ëæ×Å½â¶¾Ã¸µÄÖð²½±¥ºÍ£¬ËóÂüµÄÏû³ý³ÊÏÂ½µ

Ç÷ÊÆ£¬Òò¶ø³öÏÖÁË»ºÂýµÄβÏû³ýÏà . DAM ÄÜÃ÷ÏÔ¼Ó

ËÙËóÂüÔÚ´óÊóÑªÒºÖÐµÄÏû³ý£¬ÈçÊ¹ AUC£¨0.25 - 10 min£©ÓÉ

£¨ 773 ± 89£©µg¡¤min¡¤L
- 1 ÏÂ ½µ µ½£¨ 476 ± 46£©µg¡¤

min¡¤L- 1£»HI-6 Ôò¶ÔËóÂüÔÚ´óÊóÑªÒºÖÐµÄ¶¯Á¦Ñ§²ÎÊý
»ù±¾Ã»ÓÐÓ°Ïì .

3 ÌÖÂÛ

CaE ×÷ÎªÄÚÔ´ÐÔÓÐ»úÁ×Çå³ý¼Á£¬ÒòÆä»îÐÔÎ»µã

ÊýÁ¿´ó£¬Ò×±»ËóÂüì¢õ£»¯¶ø²»Ò×¡°ÀÏ»¯¡±£¬¹ÊÔÚËóÂü½â

¶¾ÖÐ·¢»ÓÁËÖØÒª×÷ÓÃ£Û5£Ý. ´óÊó£¬ëàÊóºÍÐ¡ÊóÔÚÒ»¶Î

Ê±¼äÄÚÓÃÑÇÖÂËÀ¼ÁÁ¿ËóÂü¶à´ÎÖÐ¶¾ºó£¬ËóÂüµÄ LD50

Öµ¾ùÓÐ²»Í¬³Ì¶ÈµÄÌá¸ß£¬¶øÇÒÄÍÊÜ¼ÁÁ¿ËæÖÐ¶¾¼ä¸ô

µÄÑÓ³¤¶ø¼Ó´ó£¬ÌáÊ¾ÄÍÊÜÐÔµÄÔöÇ¿Óë CaE µÄ×Ô·¢ÐÔ

ÖØ»î»¯×÷ÓÃÓÐÒ»¶¨µÄ¹ØÏµ£¬ÔÚÁ½´ÎÖÐ¶¾Ö®¼ä£¬CaE µÄ

»îÐÔÒÑÓÐËù»Ö¸´£¬Ê¹µÃÏÂ´ÎÖÐ¶¾Ê±£¬ÒÑÓÐ×ã¹»Á¿µÄ

CaE ÄÜÓëÓÐ»úÁ×»¯ºÏÎï½áºÏ£¬́Ó¶øÓÐÐ§×èÖ¹ÁËÓÎÀë

ËóÂüµ½´ï°Ð²¿Î»£Û6£Ý. ÒÑ¾ÖªµÀ£¬́óÊóÑª½¬ÖÐËóÂüì¢

õ£»¯ CaE µÄ×Ô·¢ÐÔÖØ»î»¯ËÙ¶È½ÏÂý£¨ÌåÄÚ£¬Íâ°ëÖØ

»î»¯Ê±¼ä·Ö±ðÎª 8 .4£¬2 .7 h£©£Û7£Ý.¶ø DAM Ôò¶Ô CaE µÄ

ÖØ»î»¯Ð§¹û½ÏºÃ£¬0 . 3 mmol¡¤L- 1 DAM 2 h ¾Í¿ÉÒÔÍê

È«ÖØ»î»¯±»¶àÖÖÓÐ»úÁ×»¯ºÏÎïÉõÖÁÊÇËóÂüÒÖÖÆµÄ

CaE£Û8£Ý£¬µ« DAM ÄÜ·ñÒò´Ë¶øÌá¸ßÌåÄÚ CaE µÄ½â¶¾Ð§

ÄÜ£¬²¢Ã»ÓÐµÃµ½ÑéÖ¤ . ÎÒÃÇÍ¨¹ý¹Û²ì´óÊóÑªÒºÖÐËó

Âü²ÐÁôÅ¨¶ÈµÄ±ä»¯£¬³õ²½ÏÔÊ¾ÔÚËóÂü°ÐÇ°½â¶¾£¨Ö¸Ëó

ÂüÔÚ½øÈë»úÌåÖ®ºó²¢ÔÚµ½´ï°ÐÆ÷¹ÙÖ®Ç°»úÌå¶ÔÆä½â

¶¾×÷ÓÃ£©ÖÐ£¬DAM Ã»ÓÐ¼ÓËÙÏû³ýËóÂüµÄ×÷ÓÃ£¬µ« DAM
È´¼ÓËÙÁËÌåÄÚËóÂüµÄºóÐøÏû³ý£¬Õâ¿ÉÄÜÓëÆä¼ÓËÙÁË

½â¶¾Æ÷¹ÙÖÐ CaE µÄÖØ»î»¯ËÙÂÊÓÐ¹Ø .
HI-6 ¶Ô´óÊóÑªÒºÖÐÓÎÀëËóÂüµÄÏû³ýÃ»ÓÐÃ÷ÏÔ

µÄÓ°Ïì . HI-6 ÔÚÌåÍâ¶ÔËóÂüÖÐ¶¾ AChE ÓÐ±È½ÏÇ¿µÄ

ÖØ»î»¯×÷ÓÃ£¬µ«ÔÚÌåÄÚµÄÖØ»î»¯×÷ÓÃ±È½ÏÈõ£¬ÇÒÃ»ÓÐ

ÖØ»î»¯ CaE ×÷ÓÃ£Û9£Ý£¬Òò¶ø²»×ãÓÚÓ°ÏìÑªÒºÖÐËóÂüµÄ

Ïû³ý¹ý³Ì .
ÉÏÊö DAM ¼° HI-6 µÄÊµÑé½á¹û½øÒ»²½ËµÃ÷ÁËÔÚ

´óÊóÌåÄÚ£¬CaE ¶ÔËóÂüµÄ½â¶¾×÷ÓÃ±Èµ¨¼îõ¥Ã¸¸üÎª

ÖØÒª .

Tab 1. Toxicokinetic parameters of soman in rat blood

Parameter Soman DAM+ soman HI-6 + soman

Vd / L¡¤kg- 1 0 .70 ± 0.17 0.92 ± 0.51 0.60 ± 0.06

t1 / 2α/ min 0.57 ± 0.19 0.55 ± 0.34 0.47 ± 0.23

t1 / 2β/ min 6.5 ± 1.9 5.9 ± 3.9 8.4 ± 1.9

AUC£¨0.25 - 10 min£©/µg¡¤min¡¤L
- 1 773 ± 89 476 ± 46** 647 ± 176

Cl£¨S£©/ L¡¤kg- 1¡¤min- 1 0 .32 ± 0.09 0.61 ± 0.11** 0.32 ± 0.11

The treatments were the same as described in Fig 1.-x ± s£¬n = 5 - 9 . ** P < 0.01£¬compared with soman control£¨415µg¡¤kg
- 1£¬iv£©.
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Effects of diacetylmonoxime and HI-6 on soman clearance
from blood in rats

YING Xiang-Yu£¬RUAN Jin-Xiu
£¨Beijing Institute of Pharmacology and Toxicology£¬Beijing 100850£¬China£©

Abstract£ºThe effects of both carboxylesterase re-
activator£¬ diacetylmonoxime £¨ DAM £© and
cholinesterase reactivator£¬HI-6 on the disappear-
ance of soman from blood in rats intoxicated with
soman£¨415µg¡¤kg

- 1£¬5 LD50£¬iv£©were studied us-
ing electric-eel acetylcholinesterase-based mi-
croassay . In rats pretreated with DAM the soman
concentration was significantly reduced during 3 -
10 min£¬which might be partly due to its reactiva-
tion of carboxylesterase in detoxifying organs£¬and
thereby increased efficacy of endogenous detoxify-

ing enzymes. By contrast£¬HI-6 had negligible ef-
fects on soman clearance from blood in rats . It
suggests that carboxylesterase is more important
than cholinesterase in soman detoxification in
rats .
Key words£º soman£» carboxylesterase£»
cholinesterase£» reactivator£» diacetylmonoxime£»
pyramidoxime£»metabolic detoxication£¬drug

£¨±¾ÎÄ±à¼ Ê¯ ÌÎ£©

¡¤76¡¤ÖÐ¹úÒ©ÀíÑ§Óë¶¾ÀíÑ§ÔÓÖ¾ 2001 Äê 2 ÔÂ£»15£¨1£©


