
Äø¶ÔëàÊóÐÄÊÒ¼¡ÊÕËõ»î¶¯¼°Âý·´Ó¦µçÎ»µÄÓ°Ïì

Áõ±±Ó¢£¬Å¥Î°Õæ£¬²Ü¾´Çå£¬º«´óÓ¢

£¨Ê×¶¼Ò½¿Æ´óÑ§ÐÄÑª¹ÜÑÐ¾¿ÊÒ£¬±±¾© 100054£©

ÕªÒª£ºÓ¦ÓÃÎ¢ÕÅÁ¦»»ÄÜ¼°Î¢µç¼«·½·¨¹Û²ìÁËÄøÀë×Ó

£¨Ni2 + £©¶ÔëàÊóÐÄÊÒ¼¡ÊÕËõ»î¶¯¼°Âý·´Ó¦µçÎ»µÄÓ°
Ïì . ½á¹ûÏÔÊ¾£º①NiCl2 0 .05 mmol¡¤L- 1ÓÐÔö¼ÓÊÕËõ»î

¶¯µÄÇãÏò£¬¶øÔÚ´óÓÚ 0 . 50 mmol¡¤L- 1Ê±£¬ÊÕËõ»î¶¯³Ê

¼ÁÁ¿ÒÀÀµÐÔÏÂ½µ . ②Ni2 + ÄÜÃ÷ÏÔÒÖÖÆÕý½×ÌÝÏÖÏó¼°
¾²Ï¢ºóÔöÇ¿Ð§Ó¦£¬µ«Î´Ê¹Õý½×ÌÝÏÖÏó·­×ª . ③Ni2 +

Ê¹Âý·´Ó¦µçÎ»µÄ·ù¶È¼° 0 ÆÚ×î´óÉÏÉýËÙÂÊ£¨ ·Vmax£©½µ

µÍ . ④¸ßÅ¨¶È Ni2 + ¶ÔÊÕËõ»î¶¯µÄÒÖÖÆ×÷ÓÃÇ¿¶ø³Ö
¾Ã£¬ÇÒ¶Ô»î¶¯ÐÄ¼¡µÄÓ°Ïì¸ü¼ÓÃ÷ÏÔ . ÉÏÊö½á¹û±íÃ÷£º
Ni2 + Í¨¹ý¶àÖÖÍ¾¾¶Þ×¿¹ Ca2 + ¶øÓ°ÏìÐÄ¼¡µÄÊÕËõ»î
¶¯£¬ËüÊÇÒ»ÖÖ·ÇÌØÒìÐÔµÄ Ca2 + Þ×¿¹¼Á . ¶øµÍÅ¨¶È

Ni2 + Ôö¼ÓÊÕËõ»î¶¯µÄÏÖÏó£¬ÔòÌáÊ¾ Ni2 + ¶ÔÐÄ¼¡ÊÕËõ
»î¶¯µÄÓ°Ïì¿ÉÄÜ´æÔÚ²»Í¬µÄ»úÀí .
¹Ø¼ü´Ê£ºÄø£»ÐÄ¼¡ÊÕËõ£»¶¯×÷µçÎ»

ÖÐÍ¼·ÖÀàºÅ£ºQ445
ÎÄÏ×±êÊ¶Âë£ºA
ÎÄ ÕÂ ±à ºÅ£º1000-3002£¨2001£©01-0031-04

ÁÙ´²ÉÏÔçÓÐ±¨µÀ£¬µ±ÐÄ¼¡¹£ËÀºÍ¸ßÑªÑ¹·¢ÉúÊ±£¬

ÑªÇåÄøÀë×Ó£¨Ni2 + £©Å¨¶ÈÓÐÃ÷ÏÔÔö¼Ó£¬±íÃ÷ÓÐÄÚÔ´ÐÔ
Ni2 + µÄÊÍ·Å£Û1£¬2£Ý. ÕâÖÖÒì³£µÄ Ni2 + Å¨¶ÈÉý¸ß¿ÉÄÜ·´
¹ýÀ´Ó°ÏìÐÄÑª¹ÜµÄÕý³£»î¶¯£¬²¢Ôì³ÉËðº¦ . ×÷Îª¶þ

¼ÛÑôÀë×Ó£¬Ni2 + ÒÑÔÚÐÄ¼¡µÄÑÐ¾¿ÖÐÓÐ²»ÉÙÓ¦ÓÃ£¬ÌØ±ð
ÊÇ¶ÔÐÄ¼¡Ï¸°û Ca2 + µÄ¿çÄ¤×ªÔË£¬Ï¸°ûÄÚ Ca2 + Å¨¶È¼°
ÊÕËõ»î¶¯µÄÓ°Ïì . µ«Ëù±¨µÀµÄ½á¹û²»¾¡ÏàÍ¬£Û3 ～ 7£Ý.
×÷ÕßÔÚÀëÌå¶¯ÎïÐÄÔàÆÑ¿ÏÒ°ÏËÎ¬¼°ÓÎÀëÐ¡ÁºµÄÑÐ¾¿

·¢ÏÖ£¬Ni2 + ÓÐÒÖÖÆÐÄ¼¡ÄÆ±Ã»î¶¯µÄ×÷ÓÃ£Û8£Ý£»³õ²½¹Û
²ìµ½ Ni2 + ¿ÉÔö¼Ó¶¯×÷µçÎ»·ù¶È£¬Ëæ¹àÁ÷Ê±¼äÏÈºó³ö
ÏÖ¶¯×÷µçÎ»Æ½Ì¨ºÍÊ±³ÌµÄ²»Í¬±ä»¯£Û9£Ý. ²¢¼ûµ½Ni2 +

ÊÕ¸åÈÕÆÚ£º1999-12-28 ½ÓÊÜÈÕÆÚ£º2000-06-23
×÷Õß¼ò½é£ºÁõ±±Ó¢£¨1955 - £©£¬ÄÐ£¬ÁÉÄþÊ¡µ¤¶«ÊÐÈË£¬̧±½Ì

ÊÚ £¬Ë¶ Ê¿ £¬Ö÷ Òª ´Ó ÊÂ ÐÄ Ñª ¹Ü Éú Àí ¼° Ò© Àí Ñ§ ÑÐ ¾¿ £»Å¥ Î° Õæ

£¨1947 - £©£¬ÄÐ£¬É½¶«Ê¡×Í²©ÊÐÈË£¬½ÌÊÚ£¬Ë¶Ê¿£¬Ö÷Òª´ÓÊÂÐÄÑª¹Ü

ÉúÀí¼°Ò©ÀíÑ§ÑÐ¾¿£»º«´óÓ¢£¨1940 - £©£¬Å®£¬±±¾©ÊÐÈË£¬½ÌÊÚ£¬²©

Ê¿£¬Ö÷Òª´ÓÊÂÐÄÑª¹ÜÉúÀí¼°ÐÄ¼¡µçÉúÀíÑ§ÑÐ¾¿ .

ÓÐÔö¼ÓºÍ½µµÍÐÄ¼¡ÊÕËõ»î¶¯µÄË«ÖØÓ°Ïì . ½áºÏËûÈË
µÄ¹¤×÷£¬ÌáÊ¾ Ni2 + ÔÚÐÄÔà²»Í¬²¿Î»¼°×éÖ¯£¬Ï¸°ûµÈ
²»Í¬Ë®Æ½µÄÑÐ¾¿½á¹û¿ÉÄÜ´æÔÚ×Å²îÒì£¬²¢¿ÉÄÜµ¼ÖÂ

¶Ô½á¹û·ÖÎöµÄ²»Ò»ÖÂ . ¼øÓÚÉÏÊöÔ­Òò£¬±¾¹¤×÷ÔÚëà

ÊóÐÄÊÒ¼¡±ê±¾£¬½øÒ»²½¹Û²ìºÍ·ÖÎöÁË Ni2 + ¶ÔÐÄÊÒ¼¡
ÊÕËõ»î¶¯¼°Âý·´Ó¦µçÎ»µÄ×÷ÓÃ¼°×÷ÓÃ»úÀí£¬È¡µÃÁË

Ò»Ð©ÓÐÒæµÄÊµÑé×ÊÁÏ .

1 ²ÄÁÏºÍ·½·¨

1 .1 ÊÔ¼Á¼°¶¯Îï

NiCl2£¨·ÖÎö´¿£¬±±¾©ºìÐÇ»¯¹¤³§£©.
ëàÊó£¬♀♂¼æÓÃ£¬ÌåÖØ 200 ～ 250 g£¬±¾Ð£¶¯Îï¿Æ

Ñ§²¿Ìá¹© .
1 .2 ÊµÑé·½·¨

È«²¿ÊµÑé°´±¾ÊÒ½¨Á¢µÄ·½·¨½øÐÐ£Û10£Ý. È¡ëàÊó

ÐÄÊÒÄÚÖ±¾¶ÔÚ 0 . 2 ～ 0 . 5 mm µÄÓÎÀëÐ¡Áº£¬¹Ì¶¨ÓÚ¹à

Á÷²ÛÄÚ . ÒÔ´¿ O2 ±¥ºÍµÄÌ¨ÊÏÒº£¨mmol¡¤L- 1£ºNaCl
150 .0£¬KCl 4 .0£¬CaCl2 1 . 8£¬MgCl2 0 . 5£¬HEPES 2. 5£¬
ÆÏÌÑÌÇ 5 . 0£¬pH 7. 4£©£¬ºãÎÂ£¨37℃£©£¬ºãËÙ£¨2 mL¡¤
min- 1£©¹àÁ÷ .

µ÷½ÚÎ¢ÕÅÁ¦»»ÄÜÆ÷£¨ IFTS-1£¬º½¿Õº½Ìì¹¤Òµ²¿
634 Ëù£©Ó¦±äÁº£¬Ê¹ÓÎÀëÐ¡Áº´¦ÓÚ×îÊÊ³õ³¤ . ¼ÇÂ¼ºÍ

²âÁ¿µçÇý¶¯ÏÂµÄÖ÷¶¯ÊÕËõÕÅÁ¦£¨active tension£¬TA£©£¬
×î´óÊæÕÅÕÅÁ¦£¨maximal diastolic tension£¬TD£¬¼´ÊÕËõ±ê
±¾µÄ×î´óÊæÕÅË®Æ½»ùÏß£©£¬¼°ÎÞ´Ì¼¤Ê±µÄ¾²Ï¢ÕÅÁ¦

£¨resting tension£¬TR£©.
ÓÃÆÕÍ¨²£Á§Î¢µç¼«¾­Î¢µç¼«·Å´óÆ÷£¨ISE-1£¬ÖÐ

¿ÆÔºÉÏº£ÉúÀíÑÐ¾¿Ëù£©Òýµ¼³ö¿ì·´Ó¦¶¯×÷µçÎ»ºó£¬ÒÔ

¸ß K+£¨18 mmol¡¤L- 1 KCl£©Ì¨ÊÏÒº»ñµÃÂý·´Ó¦¶¯×÷µç
Î»£¨slow action potential£¬SAP£©£¬¼ÇÂ¼²¢²âÁ¿²»Í¬Å¨¶È
NiCl2 ×÷ÓÃÇ°ºó SAP µÄ·ù¶È£¨APA£©¼° 0 ÆÚ×î´óÉÏÉý

ËÙÂÊ£¨ ·Vmax£©.
1 .3 Í³¼ÆÑ§´¦Àí

È«²¿ÊµÑéÊý¾ÝÒÔ-x ± s ±íÊ¾£¬²¢¾­Åä¶Ô t ¼ìÑé×÷
Í³¼ÆÑ§·ÖÎö .
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2 ½á¹û

2 .1 Ni2 + ¶ÔëàÊóÐÄÊÒ¼¡Ö÷¶¯ÊÕËõÕÅÁ¦£¬¾²Ï¢ÕÅÁ¦
ºÍ×î´óÊæÕÅÕÅÁ¦µÄÓ°Ïì

ÔÚÀÛ»ý¼ÓÈë 0 . 05£¬0 . 1£¬0 . 5£¬1 . 0 mmol¡¤L- 1 NiCl2
µÄÌ¨ÊÏÒº¹àÁ÷ÏÂ£¬TA µÄ·ù¶ÈÓÉ¶ÔÕÕ£¨100%£©·Ö±ð±ä

»¯Îª£¨110 ± 11£©%£¬£¨72 ± 14£©%£¬£¨21 ± 9£©%ºÍ£¨2 . 1 ±
2 . 0£©%£¨±í 1£©. ÓÉÉÏÊö½á¹û¿É¼û£¬ÔÚµÍÅ¨¶È£¨0 . 05
mmol¡¤L- 1£©Ni2 + µÄ×÷ÓÃÏÂ£¬TA ÓÐÔö¼ÓµÄÇ÷ÊÆ . Êµ¼ÊÉÏ
ÔÚ 22 Àý±ê±¾ÖÐ£¬́æÔÚ×Å TA Ôö¼Ó£¬ÏÂ½µºÍÎÞ±ä»¯ 3 ÖÖ

Çé¿ö£¬¶ø TA Ôö¼ÓµÄÕ¼ 14 / 22 . ´Ó 0 . 1 mmol¡¤L- 1¿ªÊ¼£¬

TA Ëæ Ni2 + Å¨¶ÈµÄÔö¼Ó¶øÏÂ½µ . ÔÚ¸ßÅ¨¶È£¨1 .0 mmol¡¤

L- 1£©Ê±£¬ÓÐ 7 ÀýÒÑ²»ÄÜ²úÉú TA . ÉÏÊö±ä»¯Ò»°ãÔÚ¸ø

Óè Ni2 + ¹àÁ÷ºó 6 ～ 10 min ´ïÎÈ¶¨ . ÔÚÖØÐÂ¸øÓèÕý³£

Ì¨ÊÏÒº¹àÁ÷ºó£¬TA ¿É»Ö¸´ . µ«ÔÚ¸ßÅ¨¶È£¨1 . 0 mmol¡¤

L- 1£©Ê±£¬»Ö¸´¹ý³Ì¼õÂý£¬ÔøÔÚ²¿·Ö±ê±¾³ÖÐø¹Û²ì 1 ～
2 h Î´¼û»Ö¸´ÖÁÇ°¶ÔÕÕË®Æ½ .

±È½ÏÁË Ni2 + ¶Ô¾²Ï¢±ê±¾µÄ TR ¼° 1 Hz µç´Ì¼¤±ê
±¾µÄ TD µÄÓ°Ïì . ÓÉ±í 1 ½á¹û¿É¼û£¬ÔÚ¸øÓè 0 . 05 ºÍ

0 .1 mmol¡¤L- 1 NiCl2 ¹àÁ÷Ê±£¬TR ºÍ TD ¾ùÎÞ±ä»¯ . ¶ø

ÔÚ Ni2 + Å¨¶È´óÓÚ 0 . 5 mmol¡¤L- 1Ê±£¬TR ºÍ TD ¾ùÓÐËù

ÏÂ½µ£¬ÆäÖÐ TD µÄ±ä»¯¸üÃ÷ÏÔ£¨Í¼ 1£©£¬±íÃ÷ Ni2 + ¶Ô»î
¶¯ÐÄ¼¡µÄÊæÕÅ³Ì¶ÈÓ°Ïì½Ï´ó .

Tab 1. Effects of Ni2 + on active tension£¨TA£©£¬rest-
ing tension£¨TR£©and maximal diastolic tension£¨TD£©in
guinea pig ventricular myocardium

NiCl2
/ mmol¡¤L- 1

TA
/ mg

TR
/ mg

TD
/ mg

0 12.4 ± 1.5 0 0

0.05 13.6 ± 2.1* 0 0

0.1 9.1 ± 2.3*** - 0.4 ± 0.2 - 0.5 ± 0.2

0.5 2.7 ± 1.3*** - 1.2 ± 0.6 - 2.5 ± 1.2*

1.0 0.3 ± 0.2*** - 1.7 ± 1.0 - 6.5 ± 1.9***

NiCl2 was accumulatively administrated. -x ± s£¬n = 22£¨TA£©£¬8

£¨TR£¬TD£©. * P < 0 . 05£¬*** P < 0. 001£¬ compared with control

£¨0 mmol¡¤L- 1 NiCl2£©by paired t test .

2 .2 Ni2 + ¶ÔÐÄ¼¡¾²Ï¢ºóÔöÇ¿Ð§Ó¦£¨post-rest potenti-
ation£¬PRP£©µÄÓ°Ïì

ÐÄ¼¡ÔÚ¾²Ï¢Ò»¶ÎÊ±¼äºóÔÙ¸øÓèãÐÉÏ´Ì¼¤Ê±£¬Ëù

Fig 1 . An illustration of effects of Ni2 + on resting
tension and maximal diastolic tension in guinea pig
ventricular myocardium. Upper trace£ºTD . Lower trace£ºTR .
NiCl2 was accumulatively administrated. Normal£ºnormal Tyrode' s
solution.

²úÉúµÄµÚÒ»¸öÊÕËõ×î´ó£¬ÕâÖÖÏÖÏóÎª PRP£Û11£Ý. ±¾Êµ

ÑéÔÚ 8 Àý±ê±¾¸øÓè 0 . 5 mmol¡¤L- 1 NiCl2 ¹àÁ÷ºó£¬PRP
ÏÂ½µÖÁ¸øÒ©Ç°µÄ£¨74 ± 22£©%£¨P < 0.01£©.
2 .3 Ni2 + ¶ÔÐÄ¼¡Õý½×ÌÝÏÖÏó£¨positive staircase phe-
nomena£¬PSP£©µÄÓ°Ïì

ÔÚ 12 Àý±ê±¾¹Û²ìÁË 0 . 5 mmol¡¤L- 1 NiCl2 ¶Ô PSP
µÄÓ°Ïì£Û11£Ý. ÓÉÍ¼ 2 ¿É¼û£¬Ni2 + ÄÜÃ÷ÏÔÒÖÖÆ PSP£¬µ«Î´
³öÏÖ PSP ·­×ª .

Fig 2 . Effect of Ni2 + on positive staircase phenome-
na£¨PSP£©in guinea pig ventricular myocardium.£¨○£©

control£¨Ni2 + free£©£¬£¨⊕£©0. 5 mmol¡¤L- 1 NiCl2 .-x ± s£¬n = 12.
* P < 0 . 05£¬** P < 0. 01£¬compared with control by paired t
test .
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2 .4 Ni2 + ¶ÔÐÄ¼¡Ï¸°ûÂý·´Ó¦¶¯×÷µçÎ»µÄÓ°Ïì
9 Àý±ê±¾ÔÚÒý³öµäÐÍµÄ SAP ºó£¬ÀÛ»ý¸øÓè 0 . 1£¬

0 .5 ¼° 1 .0 mmol¡¤L- 1 NiCl2 µÄÌ¨ÊÏÒº¹àÁ÷ . ÓÉ±í 2 ºÍ
Í¼ 3 ¿É¼û£¬Ni2 + Ê¹ SAP µÄ ·VmaxºÍ APA Ã÷ÏÔÏÂ½µ£¬³Ê

¼ÁÁ¿ÒÀÀµÐÔ .

Tab 2. Effects of Ni2 + on high K+ -depolarized slow
action potentials£¨SAP£©in guinea pig ventricular my-
ocardium

NiCl2 / mmol¡¤L- 1 ·Vmax / V¡¤s- 1 APA / mV

0 9.5 ± 5.8 69 ± 10

0.1 7.3 ± 4.4 69 ± 11

0.5 4.2 ± 2.6* 57 ± 11*

1.0 3.0 ± 2.3** 50 ± 11***

·Vmax£ºmaximal upstroke velocity of SAP. APA£ºamplitude of SAP.

SAPs were induced by 18 mmol¡¤L- 1 KCl. NiCl2 was accumulatively

administrated.-x ± s£¬n = 9 . *P < 0 .05£¬**P < 0 .01£¬***P <
0. 001£¬compared with control£¨0 mmol¡¤L- 1 NiCl2£©by paired t
test .

Fig 3 . An illustration of effect of Ni2 + on slow ac-
tion potentials in guinea pig ventricular myocardium.
SAPs were induced by 18 mmol¡¤L- 1 KCl. NiCl2 was accumulatively
administrated. A£¬B£¬C£¬D£ºNiCl2 0£¬0.1£¬0.5 and 1.0 mmol¡¤L- 1£¬

respectively.

3 ÌÖÂÛ

ÒÔÍùÔÚÐÄÑª¹ÜÏµÍ³¶Ô Ni2 + µÄÊµÑéÑÐ¾¿ÖÐ£¬Ö÷Òª
×¢ÖØµÄÊÇ Ni2 + ¶Ô Ca2 + ¿çÄ¤ÔË¶¯µÄÓ°Ïì£¬Òò¶øÊÓÆäÎª
Ca2 + Þ×¿¹¼Á£¬²¢ÓÐ²»ÉÙÊµÑéÒÀ¾Ý .È»¶ø½ü 10 ÄêÀ´£¬Ò»

Ð©ÊµÑéÑÐ¾¿¼°ÁÙ´²±¨µÀÈ´ÏÔÊ¾ Ni2 + ³ýÁËÆä Ca2 + Þ×
¿¹×÷ÓÃÍâ£¬»¹´æÔÚ×Å¶à·½ÃæµÄÉúÎïÑ§×÷ÓÃ£Û2£¬8£¬12 ～ 14£Ý.
¼´±ãÊÇ¶Ô Ca2 + Á÷Ò²¿ÉÄÜ²¢·Çµ¥Ò»µÄÞ×¿¹×÷ÓÃ£Û2£¬3£Ý.
±¾ÊÒÏÈÇ°µÄ¹¤×÷ÒàÖ§³ÖÕâÒ»¹Ûµã£Û9£Ý.

±¾ÊµÑé´ÓÐÄ¼¡ÊÕËõ»î¶¯µÄ²»Í¬½Ç¶È¹Û²ìµ½£¬

Ni2 + ÔÚ´óÓÚ 0 .1 mmol¡¤L- 1Å¨¶ÈÊ±¶ÔÐÄ¼¡Ö÷¶¯ÊÕËõÕÅ

Á¦³Ê¼ÁÁ¿ÒÀÀµÐÔÒÖÖÆ×÷ÓÃ£¬¿ÉÃ÷ÏÔÒÖÖÆ PRP ¼° PSP£¬
²¢¹Û²ìµ½Âý·´Ó¦¶¯×÷µçÎ»µÄ ·VmaxºÍ APA Ã÷ÏÔ¼õÐ¡ .
ÕâÐ©½á¹û¾ù±íÃ÷ Ni2 + µÄ Ca2 + Þ×¿¹×÷ÓÃ£¬¼´Æä²»µ«¶Ô
¿çÄ¤ Ca2 + Á÷ÓÐ×èÖÍ×÷ÓÃ£¬¶øÇÒ»¹¶Ô°ûÄÚµÄ¸Æ¿âÊÍ·Å
ÓÐÒÖÖÆ×÷ÓÃ . ±¾ÊµÑé»¹·¢ÏÖ Ni2 + ²»ÄÜ·­×ª PSP£¬Ôò
±íÃ÷ Ni2 + ÊÇÒ»ÖÖ·ÇÌØÒìÐÔµÄ Ca2 + Þ×¿¹¼Á .

±¾ÊµÑéÏÔÊ¾µÍÅ¨¶ÈµÄ Ni2 + ÓÐÔö¼ÓÐÄ¼¡ÊÕËõµÄ
ÇãÏò£¬ÕâÏÔÈ»²»ÊÇ Ni2 + µÄ Ca2 + Þ×¿¹×÷ÓÃ . ¿¼ÂÇµ½ÐÄ

¼¡ÊÕËõ»î¶¯³ýÁË Ca2 + µÄ¿çÄ¤Á÷¶¯Íâ£¬»¹Óë°ûÄÚ Ca2 +

Å¨¶ÈµÄË²±ä£¬ÊÕËõµ°°×µÈÒòËØÓÐ¹Ø . Òò¶ø²»ÄÜÅÅ³ý

µÍÅ¨¶ÈµÄ Ni2 + ¿ÉÄÜÍ¨¹ýÄ³ÖÖÓëÊÕËõÓÐ¹ØµÄ»úÀí´Ù
½øÊÕËõ»î¶¯ . ÒÑÓÐ±¨µÀ£¬Ni2 + ¿ÉÃ÷ÏÔÊÕËõÑª¹Ü£Û2£Ý£¬±¾
ÊÒÏÈÇ°µÄ¹¤×÷»¹¼ûµ½ Ni2 + ¶ÔÀëÌåÑª¹ÜÌõµÄÕÅÁ¦¾ß
ÓÐË«Ïà×÷ÓÃ£Û9£Ý£¬ÕâÓëµÍÅ¨¶ÈµÄ Ni2 + Ôö¼ÓÐÄ¼¡ÊÕËõ×÷
ÓÃÊÇ·ñÓÐÏàÍ¬Ö®´¦£¬»¹ÓÐ´ý½øÒ»²½ÑÐ¾¿ .

´ËÍâ£¬±¾ÊµÑé»¹·¢ÏÖ£¬Ni2 + ÔÚ½Ï¸ßÅ¨¶È£¨Èç´óÓÚ
1 .0 mmol¡¤L- 1£©Ê±¶ÔÐÄ¼¡ÊÕËõ»î¶¯µÄÒÖÖÆ×÷ÓÃÇ¿¶ø

³Ö¾Ã£¬²»Ò×Ï´ÍÑ£¬¶øÇÒÕâÖÖÒÖÖÆ×÷ÓÃÔÚ»î¶¯µÄ±ê±¾¸ü

¼ÓÃ÷ÏÔ . ÕâÐ©ÏÖÏóÔÚÄøÖÐ¶¾¼°³¤ÆÚ´óÁ¿½Ó´¥ÄøµÄÈË
ÈºÓ¦ÓèÒÔ×ã¹»µÄÖØÊÓ .

4 ²Î¿¼ÎÄÏ×£º

£Û1£Ý McNeely MD£¬Sunderman FW Jr£¬Nechay MW£¬Levine H.
Abnormal concentrations of nickel in serum in cases of my-
ocardial infarction£¬stroke£¬burns£¬hepatic cirrhosis£¬and
uremia£ÛJ£Ý. Clin Chem£¬1971£¬17£¨11£©£º1123 - 1128.

£Û2£Ý Rubanyi G£¬Ligeti L£¬Koller A. Nickel is released from the
ischemic myocardium and contracts coronary vessels by a
Ca-dependent mechanism£ÛJ£Ý. J Mol Cell Cardiol£¬1981£¬
13£¨11£©£º1023 - 1026.

£Û3£Ý Brommundt G£¬Kavaler F. La3 + £¬Mn2 + £¬and Ni2 + effects
on Ca2 + pump and on Na+ -Ca2 + exchange in bullfrog ven-
tricle£ÛJ£Ý. Am J Physiol£¬1987£¬253£¨1 Pt 1£©£ºC45 - C51.

£Û4£Ý Ravens U£¬Steinmann E£¬Ziegler A. Effects of gallopamil£¬
nifedipine£¬Ni2 + £¬ and La3 + in guinea pig atria after a
sudden increase in extracellular Ca2 + concentration£ÛJ£Ý. J
Cardiovasc Pharmacol£¬1987£¬10£¨4£©£º462 - 473.

£Û5£Ý Hayashi H£¬Satoh H£¬Noda N£¬Terada H£¬Hirano M£¬Ya-
mashita Y£¬et al . Simultaneous measurement of intracellular
Na+ and Ca2 + during K+ -free perfusion in isolated my-
ocytes£ÛJ£Ý. Am J Physiol£¬1994£¬266£¨2 Pt 1£©£ºC416 -
C422.

£Û6£Ý Kihara Y£¬Sasayama S£¬Inoko M£¬Morgan JP. Sodium / cal-
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cium exchange modulates intracellular calcium overload dur-
ing posthypoxic reoxygenation in mammalian working my-
ocardium. Evidence from aequorin-loaded ferret ventricular
muscles£ÛJ£Ý. J Clin Invest£¬1994£¬93£¨3£©£º1275 - 1284.

£Û7£Ý Lewartowski B£¬Emanuel K£¬Langer GA. Dibucaine dis-
placeable sarcolemmal Ca2 + fraction in guinea-pig cardiac
myocytes£ÛJ£Ý. J Physiol Pharmacol£¬1998£¬49£¨2£©£º213 -
227.

£Û8£Ý Áõ±±Ó¢£¬º«´óÓ¢£¬Å¥Î°Õæ£¬ÕÔÎÄÓ± . Ni2 + ¶ÔÐÄ¼¡Ï¸°û
Na+ £¬K+ »î¶È¼°Ä¤ÄÆ±Ã»î¶¯µÄÓ°Ïì£ÛJ£Ý. ÖÐ¹úÓ¦ÓÃÉú
ÀíÑ§ÔÓÖ¾£¬1994£¬10£¨3£©£º250 - 253.

£Û9£Ý Áõ±±Ó¢£¬Ôø ÆÓ£¬³ÂÐ¢Á¼£¬º«´óÓ¢ . Äø¶ÔÐÄ¼¡Ï¸°û¿ç
Ä¤µçÎ»£¬Na+ £¬K+ »î¶È¼°Ñª¹ÜÆ½»¬¼¡ÕÅÁ¦µÄÓ°Ïì
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Effects of Ni2 + on contractions and slow action potentials in
guinea pig ventricular myocardium

LIU Bei-Ying£¬NIU Wei-Zhen£¬CAO Jing-Qing£¬HAN Da-Ying
£¨Department of Cardiovascular Physiology£¬Capital University of Medical

Sciences£¬Beijing 100054£¬China£©

Abstract£ºThe effects of Ni2 + on contractions and
slow action potentials were studied by using micro-
force transducer and microelectrode methods in
vitro in guinea pig ventricular myocardium. The
results showed£º① 0. 05 mmol¡¤L- 1 NiCl2 pro-
duced a positive chronotropic effect£¬but in the
high concentrations£¨0.1 - 1.0 mmol¡¤L- 1£©£¬Ni2 +
produced a dose-dependent negative chronotropic
effect. ②NiCl2 0 . 5 mmol¡¤L- 1 inhibited post-
rest potentiation and positive staircase phenomena

£¨PSP£©£¬but didn't reverse PSP. ③NiCl2 0 . 1 -
1. 0 mmol¡¤L- 1 reduced ·Vmax and amplitude of

slow action potentials . ④ In high concentrations
£¨ > 0. 5 mmol¡¤L- 1£©£¬the effects of Ni2 + were
strong and lasted long£¬and were more significant
in active preparations. These results suggest that
Ni2 + inhibit myocardial contraction by many ways
as Ca2 + antagonist£¬and from the event that low
concentration of Ni2 + potentiated myocardial con-
traction£¬there be different mechanisms of its ef-
fects on myocardial contraction.
Key words£º nickel£» myocardial contraction£»
action potentials
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