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9 ÖÜÆð ig 9 ÖÜ£©ÖÎÁÆºÍÈ±ÑõÔ¤ÊÊÓ¦£¨5 min N2£¬5 min
95%O2 + 5% CO2 »ìºÏÆøÌå£¬Ñ­»· 3 ´Î£©¶ÔÈ±Ñõ£¨30
min N2£©ËùÖÂ·Êºñ VSMC ¶Ô KCl ºÍÈ¥¼×ÉöÉÏÏÙËØ´Ì¼¤
·´Ó¦ÐÔÉý¸ß££̈ÛCa2 + £Ýi Éý¸ß£©ÓÐÃ÷ÏÔµÄÞ×¿¹Ð§Ó¦ . ②
ÓÃÑª¹Ü½ôÕÅËØⅡ´Ì¼¤ÖÂ VSMC ·Êºñ£¬Ç°ºú±ûËØ£¨10

µmol¡¤L
- 1ÎÂÓý 24 h£©ºÍÈ±ÑõÔ¤ÊÊÓ¦ºÏÓÃÊ¹È±Ñõ·Êºñ
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Ç°ºú±ûËØ£¨praeruptorine C£©ÊÇ´ÓÖÐÒ©°×»¨Ç°ºúÖÐÌáÈ¡
µÄÒ»ÖÖÓÐÐ§µ¥Ìå£¬±¾ÊÒ½üÄêÑÐ¾¿Ö¤ÊµÆä¾ßÓÐ¸ÆÞ×¿¹

¼Á×÷ÓÃ£¬·ÀÖ¹È±Ñª¼°·ÊºñÐÄ¼¡Ï¸°ûÄÚ¸ÆË®Æ½Éý¸ß£»Äæ

×ªÉöÑª¹ÜÐÔ¸ßÑªÑ¹£¨renovascular hypertension£¬RH£©́ó
Êó×óÐÄÊÒ·Êºñ£»½µµÍ¸ßÑªÑ¹´óÊóÎ²¶¯Âö¶Ô KCl ºÍÈ¥
¼×ÉöÉÏÏÙËØ£¨norepinephrine£¬NE£©ËùÖÂÊÕËõµÄ·´Ó¦
ÐÔ£Û2 ～ 6£Ý. ±¾ÎÄÒÔÕý³£¼° RH ´óÊóÖ÷¶¯ÂöÆ½»¬¼¡Ï¸°û

ÄÚÓÎÀë¸ÆÀë×ÓÅ¨¶È££̈ÛCa2 + £Ýi£©ºÍ NO º¬Á¿ÎªÖ¸±ê£¬ÑÐ

¾¿È±ÑõÔ¤ÊÊÓ¦¼°Ç°ºú±ûËØ¶Ô·Êºñ VSMC È±ÑõËðÉËµÄ

±£»¤×÷ÓÃ .

1 ²ÄÁÏÓë·½·¨

1 .1 Ò©Æ·Óë¶¯Îï

Ç°ºú±ûËØ£¬́¿¶ÈÎª 98%£¬ÓÉÄÏ¾©ÖÐÒ½Ò©ÑÐ¾¿Ôº

Ö²»¯ÊÒÌá¹©£¬ÒÔ´¿¾ÛÒÒ¶þ´¼ 400 Åä³É 2%Å¨¶È . Ñª¹Ü
½ôÕÅËØⅡ£¨angiotensinⅡ£¬AngⅡ£©£¬NE ºÍ fura-2 / AM ¾ù

¹º×ÔÃÀ¹ú Sigma ¹«Ë¾ . KCl Îª·ÖÎö´¿ . ½¡¿µ Spraque-
Dawley ´óÊó£¬ÌåÖØ 190 ～ 230 g£¬́ÆÐÛ¸÷°ë£¬ÓÉ½­ËÕÊ¡
ÊµÑé¶¯ÎïÖÐÐÄÌá¹© .
1 .2 ÉöÑª¹ÜÐÔ¸ßÑªÑ¹´óÊóÄ£ÐÍµÄÐÎ³É¼°Ñª¹ÜÆ½»¬

¼¡Ï¸°ûµÄ·ÖÀëÅàÑø

²ÉÓÃÁ½ÉöÒ»¼Ð RH Ä£ÐÍ . ´óÊóÔÚÇåÐÑ¼°±£ÎÂ×´
Ì¬ÏÂ£¬²ÉÓÃÎ²ÈÝ»ý·¨£¬ÒÔ MRB-ⅢA ÐÍ´óÊóÑªÑ¹ÐÄÂÊ

¼ÇÂ¼ÒÇ£¨ÉÏº£¸ßÑªÑ¹ÑÐ¾¿Ëù£©²â¶¨ 3 ´Î¶¯ÂöÑªÑ¹£¬È¡

Æ½¾ùÖµ×÷ÎªÊÖÊõÇ°Õý³£ÑªÑ¹ . ´óÊóÔÚ 3%Îì°Í±ÈÍ×

ÄÆ£¨30 mg¡¤kg- 1£¬ip£©Âé×íÏÂ¿ª¸¹£¬ÓÎÀë×ó²àÉö¶¯Âö£¬¼Ð
ÒÔÖ±¾¶ 0 .2 mm µÄÒø¼Ð£¬Ê¹Æä²úÉú²¿·ÖÏÁÕ­ . ¼ÙÊÖÊõ
×é´óÊó³ý²»ÏÁÕ­×óÉö¶¯ÂöÍâ£¬ÓàÍ¬ . Êõºó 4 ÖÜ£¬ÊÕËõ

Ñ¹ÔÚ 20 kPa ÒÔÉÏÊÓÎªÒÑÐÎ³É¸ßÑªÑ¹£¬ÓÃÓÚÊµÑé . ¾Ý

±¨µÀ£Û7£Ý£¬RH ´óÊóÊõºóµÚ 8 ÖÜ¼´¿ÉÐÎ³ÉÃ÷ÏÔµÄ×óÐÄÊÒ
·Êºñ . ±¾ÎÄ²ÉÓÃµ¹ÖÃÏÔÎ¢¾µÏÂÖ±½Ó¹Û²ìÈ·¶¨Ö÷¶¯Âö
ÒàÐÎ³É·Êºñ . ´óÊó·ÖÎª 3 ×é£¬Ç°ºú±ûËØÖÎÁÆ×éÓÚÊõ

ºóµÚ 9 ÖÜ¿ªÊ¼¿Ú·þÇ°ºú±ûËØ 20 mg¡¤kg- 1¡¤d- 1£¬¹² 9
ÖÜ£»¼ÙÊÖÊõ×éÓë RH Ä£ÐÍ¶ÔÕÕ×é¸øÓèÍ¬µÈÈÝÁ¿ÈÜ¼Á .
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¸øÒ©½áÊø£¬ÎÞ¾úÌõ¼þÏÂÈ¡³ö´óÊóÖ÷¶¯Âö´Ó¹­ÖÁ

÷Ä×Ü¶¯Âö¶Î£¬°´ÎÄÏ×£Û8£Ý·½·¨·ÖÀëÅàÑø . ÓÃÒ©É×ÇáÇá
¹ÎÈ¥ÄÚÆ¤£¬ÇÐ¸î³É 2 mm × 2 mm ×éÖ¯¿é£¬ÒÔÄÚÄ¤ÃæÌù

ÈëÃð¾úµÄ 25 mL ÅàÑøÆ¿ÖÐ£¬ÔÚ 37℃ 5% CO2 ·õÏäÖÐ

ÅàÑø 2 h ºó¼ÓÈëº¬ÇàÃ¹ËØ£¨100 kU¡¤L- 1£©£¬Á´Ã¹ËØ£¨100
mg¡¤L- 1£©ºÍ 10%Ì¥Å£ÑªÇåµÄ M199 ÅàÑø»ù£¬3 d ºó»»

Òº 1 ´Î£¬4 ～ 6 d ºó¿É¼û¶¯ÂöÆ¬ÖÜÎ§Ï¸°ûÐÎ³Éµ¥²ãÉú

³¤£¬³ÊÃ÷ÏÔµÄ¼«ÏòÅÅÁÐ£¬¡°·åºÍ¹È¡±̧÷°ë£¬½«ÈÚºÏµÄÏ¸

°ûÓÃ 0 .125% µÄÒÈµ°°×Ã¸½øÐÐÏû»¯£¬ÔÚµ¹ÖÃÏÔÎ¢¾µ

ÏÂ¼ûµ½Ï¸°û¼äÁ¬½ÓÊèËÉ½«ÒªÍÑÂäÊ±£¬¼ÓÈëº¬ 10%Ð¡

Å£ÑªÇåµÄ M199 ÅàÑø»ùÖÕÖ¹Ïû»¯£¬µ÷ÕûÏ¸°ûÃÜ¶ÈÎª 3
× 108 L- 1£¬¼ÌÐø·ÖÆ¿ÅàÑø´«´ú£¬ÊµÑéÓÃ 3 ～ 5 ´úÏ¸°û£¬
ÓÃµç×ÓÏÔÎ¢¾µÈ·ÈÏÎª VSMC.
1 .3 µ¥Ï¸°û£ÛCa2+ £Ýi ²â¶¨

ÓÃµÚ 3 ～ 5 ´ú VSMC£¬²ÎÕÕÎÄÏ×£Û9£Ý½«Í¬²½»¯ºóµÄ
VSMC ÓÃ 0 . 125% ÒÈµ°°×Ã¸Ïû»¯£¬½ÓÖÖÓÚÅàÑøÆ¿ÄÚ£¬

²¢ÓÃº¬ 0 .5%Ð¡Å£ÑªÇåµÄÅàÑø»ùÅàÑø 48 h £¬½«ÅàÑø

µÄÏ¸°ûÒÆÖÁÅàÑøÃóÄÚ£¬µ÷Ï¸°ûÃÜ¶ÈÎª 5 × 108 L- 1 . È±
ÑõÔ¤ÊÊÓ¦×éÏÈÓÃ N2 ÆøÅÅ³ýÅàÑøÃóÖÐÑõÆøÈ±Ñõ·õÓý

5 min£¬È»ºó»»ÒÔ 95%O2 + 5%CO2 »ìºÏÆøÌå 5 min£¬Èç
´ËÑ­»· 3 ´Î£¬×îºó³ÖÐø´¿ N2 30 min. ²»Ô¤ÊÊÓ¦×éÖ±

½Ó³ÖÐø´¿ N2 30 min. ÒÔÖÕÅ¨¶ÈÎª 3µmol¡¤L
- 1µÄ Fura-

2 /AM£¬37℃ Ë®Ô¡ÖÐ·õÓý 30 min£¬ÓÃ Hanks Òº³åÏ´ 5
´Î . ¼ÓÈë KCl 60 mmol¡¤L- 1»ò NE 10µmol¡¤L

- 1ºó¼´ÓÚ

AR-CM-MIC ÑôÀë×Ó²â¶¨ÏµÍ³£¨SPEX£¬ÃÀ¹ú£©ÖÐ²â¶¨
£ÛCa2 + £Ýi£Û10£Ý. ¼¤·¢²¨³¤·Ö±ðÎª 340 ºÍ 380 nm£¬²ÉÓÃ¼ä
¸ôÎª 300 ms. Ã¿´ÎÑ¡È¡ 1 ¸öÏ¸°û¼ÇÂ¼¸øÒ©Ç°ºóµÄÓ«
¹âÇ¿¶È . ¼ÆËã»ú DM3000 Èí¼þ·ÖÎö²¢¼ÆËãµ¥Ï¸°ûÄÚ

£ÛCa2 + £Ýi . ÔÚÃ»ÓÐ¸ºÔØÊ±²â¶¨Ï¸°û×ÔÉíÓ«¹â£¬¼ÆËã

£ÛCa2 + £Ýi Ç°¼õÈ¥Ï¸°û×ÔÉíÓ«¹â .
1 .4 Ñª¹Ü½ôÕÅËØⅡÖÂÑª¹ÜÆ½»¬¼¡Ï¸°û·Êºñ¼°Ï¸°û

ÄÚ NO º¬Á¿µÄ²â¶¨

Õý³£´óÊóÖ÷¶¯Âö£¬°´ÕÕ 1 . 2 ÖÐ·½·¨·ÖÀëÅàÑø

VSMC£¬ÊµÑéÓÃ 3 ～ 5 ´úÏ¸°û . ÓÃº¬ 0 . 5% Ì¥Å£ÑªÇå

M199 ÅàÑø»ù¼ÌÐøÅàÑø 48 h£¬Ê¹ VSMC Í¬²½ÓÚ G0 / G1

ÆÚ . ÓÚ 24 ¿×ÅàÑø°åÖÐ½«Ï¸°ûµ÷³ÉÃ¿¿× 3 × 104£¬·ÖÎª
Õý³£×é£º¼ÓµÈÁ¿ÈÜ¼Á£»AngⅡ×é£º¼Ó AngⅡ10 nmol¡¤
L- 1£»ÅàÑø 4 d ºó½øÐÐÏ¸°û¼ÆÊýºÍÌå»ý²âÁ¿ . ½«Ï¸°û

×¢Èë×ÔÖÆµÄÏ¸°û³ØÖÐ£¬³Øµ×ÔØ²£Æ¬ÖÐ²¿´òÒ»Ô²¿×£¬µ×

²¿ÓÃÈé½ºÕ³Ò»¸Ç²£Æ¬£¬ÔÚµ¹ÖÃÏÔÎ¢¾µ±ÕÂ·µçÊÓÏµÍ³

ÏÂÓÃ MICC Èí¼þ²â¶¨Ï¸°ûµÄ³¤ºÍ¿í£¬Ã¿´Î²â¶¨ 10 ¸ö

ÊÓÒ°ÄÚµÄÈ«²¿Ï¸°û . Ï¸°ûÌå»ý = ³¤ × ¿í . È·ÈÏÏ¸°û

·Êºñºó£¬̧øÒ©×éÔÚÅàÑø»ùÖÐ¼ÓÈë 10µmol¡¤L
- 1Ç°ºú±û

ËØ£¬ÔÚº¬ 0 .5%Ð¡Å£ÑªÇåµÄ M199 ÅàÑø»ùÖÐ¼ÌÐøÅàÑø

24 h£¬È»ºóÈ±ÑõÔ¤ÊÊÓ¦×éÏÈÓÃ N2 ÆøÅÅ³ý 24 ¿×°åÖÐÑõ
Æø£¬È±Ñõ·õÓý 5 min£¬È»ºó»»ÒÔ 95%O2 + 5%CO2 »ìºÏ

ÆøÌå 5 min£¬Èç´ËÑ­»· 3 ´Î£¬×îºó³ÖÐø´¿ N2 30 min. ²»
Ô¤ÊÊÓ¦×éÖ±½Ó³ÖÐø´¿ N2 30 min. ²ÎÕÕÎ¢ÅÌ²â¶¨·¨¼°
µ°°×Ð£Õý·¨£Û11£Ý½øÐÐÑÇÏõËá²â¶¨ . È¡ 500µL ÅàÑøÒº

¼ÓÈëµÈÁ¿ Griess ÊÔ¼Á£¬25℃·ÅÖÃ 20 min£¬ÓÚ×ÏÍâ·Ö¹â
¹â¶È¼Æ 550 nm ´¦²âÆäÎü¹â¶ÈÖµ£¬̧ù¾ÝÑÇÏõËáÅ¨¶ÈºÍ

µ°°×ÖÊº¬Á¿µÄ±ê×¼ÇúÏß£¬¼ÆËãÅàÑøÒºÖÐ NO º¬Á¿ .
1 .5 Í³¼ÆÑ§´¦Àí

ËùÓÐÊµÑéÊý¾Ý¾ùÒÔ-x ± s ±íÊ¾£¬ÒÔ·½²î·ÖÎöºÍ
q'¼ìÑé½øÐÐÍ³¼ÆÑ§´¦Àí .

2 ½á¹û

2 .1 È±ÑõÔ¤ÊÊÓ¦ºÍÇ°ºú±ûËØ¶Ô·ÊºñÑª¹ÜÆ½»¬¼¡Ï¸

°û£ÛCa2 + £Ýi µÄÓ°Ïì
¾­È±ÑõÔ¤ÊÊÓ¦»ò²»¾­È±ÑõÔ¤ÊÊÓ¦´¦ÀíµÄ¸÷×é´ó

Êó VSMC£¬È±Ñõ 30 min ºó¸øÓè KCl 60 mmol¡¤L- 1»ò NE
10µmol¡¤L

- 1 . ±í 1 ½á¹û¿É¼û£¬È±ÑõÊ¹Õý³£ VSMC ¶Ô

KCl ºÍ NE µÄ·´Ó¦Ã÷ÏÔÔöÇ¿£¬£ÛCa2 + £Ýi Ã÷ÏÔÔö¸ß£¬¾­È±
ÑõÔ¤ÊÊÓ¦¿ÉÃ÷ÏÔ»º½âÈ±ÑõËùÖÂµÄ·´Ó¦Ôö¸ß . RH Ê±

VSMC¶Ô È± Ñõ µÄ ·´ Ó¦ ½Ï Õý ³£ VSMC ¸ü Ã÷ ÏÔ Ôö Ç¿ £¬

Tab 1. Effect of praeruptorine C£¨Pra-C£©and
hypoxic preconditioning£¨PC£©on high activities of

£ÛCa2+ £Ýi induced by hypoxia£¨H£©in aortic smooth
muscle cells of rats with renovascular hypertension

£¨RH£©

Group
£ÛCa2 + £Ýi / nmol¡¤L- 1

KCl NE
Normal 144 ± 8 178 ± 16

H 266 ± 16** 258 ± 11**

PC + H 197 ± 12** # # 210 ± 12** # #

RH + H 526 ± 17** 514 ± 24**

RH+ PC + H 431 ± 20** # # 436 ± 26** # #

RH + Pra-C + H 252 ± 8** # # 239 ± 20** # #

RH + Pra-C + PC + H 191 ± 14** # #ΔΔ 204 ± 18** # #ΔΔ

RH was induced by 2K1C for 17 weeks. Pra-C 20 mg¡¤kg- 1¡¤d- 1

was given ig for 9 weeks from week 9 after 2K1C operation. H£º30
min pure N2£»PC + H£º3 cycles of 5 min pure N2 and 5 min 95%O2

+ 5% CO2£¬followed by 30 min pure N2 . KCl 60 mmol¡¤L- 1 or
norepinephrine£¨NE£©10µmol¡¤L

- 1 was given in vitro 5 min after
pure N2 for 30 min.-x ± s£¬n = 8£¨cell£©. **P < 0. 01£¬compared
with normal£»# # P < 0.01£¬compared with H or RH + H£»ΔΔ P <
0.01£¬compared with RH + PC + H or RH + Pra-C + H.
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Tab 2. AngiotensinⅡ£¨AngⅡ£©-induced vascular smooth muscle cells hypertrophy
AngⅡ / nmol¡¤L- 1 10- 4 × number per hole Length /µm Width /µm Volume /µm

3

0 5.10 ± 0.32 14.5 ± 2.4 2.46 ± 0.28 35.67 ± 2.68

10 5.24 ± 0.25 20.1 ± 1.1** 3.33 ± 0.25** 66.93 ± 0.28**

Cells 3 × 104 per hole were cultured with AngⅡ for 4 d.-x ± s£¬n = 12 . ** P < 0.01£¬compared with 0 nmol¡¤L- 1 .

£ÛCa2+ £Ýi ½øÒ»²½Ôö¸ß£¨P < 0. 01£©. ¸øÓèÈ±ÑõÔ¤ÊÊÓ¦¿É
ÒÔ²¿·ÖÏû³ý RH Ê±È±ÑõËùÖÂµÄ¸ß·´Ó¦£¬̧øÓè 9 ÖÜÇ°ºú
±ûËØÖÎÁÆÊ¹ RH Ê±µÄÈ±Ñõ·´Ó¦Ã÷ÏÔ½µµÍ£¬¶øÔÚÇ°ºú±û

ËØÖÎÁÆµÄ»ù´¡ÉÏÔÙ¸øÓèÈ±ÑõÔ¤ÊÊÓ¦ÔòÐ§¹û¸üÃ÷ÏÔ .
2 .2 È±ÑõÔ¤ÊÊÓ¦ºÍÇ°ºú±ûËØ¶Ô AngⅡËùÖÂ·ÊºñÑª

¹ÜÆ½»¬¼¡Ï¸°û²úÉú NO ÄÜÁ¦µÄÓ°Ïì

VSMC ¾­ AngⅡ 10 nmol¡¤L- 1´Ì¼¤ 4 d ºó£¬ÓëÕý³£
×é±È£¬Ï¸°ûÊýÄ¿Ã»ÓÐÃ÷ÏÔÔö¶à£¬¶øÏ¸°ûÌå»ýÃ÷ÏÔÔö

´ó£¬¼´Ö÷Òª±íÏÖÎª·Êºñ£¬±íÊ¾·ÊºñÄ£ÐÍ½¨Á¢³É¹¦

£¨±í 2£©.
ÓÉ±í 3 ¿É¼û£¬È±ÑõÊ¹Õý³£ VSMC ²úÉú NO ¼õÉÙ£¬

È±ÑõÔ¤ÊÊÓ¦¿ÉÍêÈ«Þ×¿¹È±ÑõËùÖÂµÄ NO ¼õÉÙ . AngⅡ
ÖÂ VSMC ·Êºñºó NO µÄ²úÉú½øÒ»²½¼õÉÙ£¬È±ÑõÔ¤ÊÊ

Ó¦»òÇ°ºú±ûËØ 10µmol¡¤L
- 1¿ÉÃ÷ÏÔÔö¼Ó NO µÄ²úÉú£¬

¶ø¶þÕßºÏÓÃ¿ÉÊ¹ NO º¬Á¿´ïµ½Õý³£ VSMC Ë®Æ½ . Ëµ

Ã÷Ç°ºú±ûËØÓëÈ±ÑõÔ¤ÊÊÓ¦¶Ô·Êºñ VSMC ²úÉú NO µÄ

ÄÜÁ¦¾ßÓÐÐ­Í¬ÐÔµØ±£»¤×÷ÓÃ .

Tab 3. Effects of praeruptorine C and precondition-
ing on NO content in hypertrophied vascular smooth
muscle cells induced by angiotensinⅡ
Group NO /µmol¡¤g

- 1 protein

Normal 6.02 ± 0.50
H 5.17 ± 0.40**

PC + H 6.07 ± 0.24 # #

AngⅡ + H 2.70 ± 0.37** # #

AngⅡ + PC + H 4.20 ± 0.28** # #

AngⅡ + Pra-C + H 5.70 ± 0.37 #

AngⅡ + Pra-C + PC + H 6.25 ± 0.46Δ

Vascular smooth muscle cells were cultured with AngⅡ for 4 d£¬
then Pra-C 10µmol¡¤L

- 1 was added£¬24 h later 3 cycles of 5 min
pure N2 and 5 min 95% O2 + 5% CO2£¨PC£©£¬followed by 30 min
pure N2 £¨H£©.-x ± s£¬n = 8£¨hole£©. ** P < 0. 01£¬compared
with normal group£»# P < 0 .05£¬# # P < 0. 01£¬compared with H
group£»Δ P < 0. 05£¬compared with AngⅡ + PC + H or Ang
Ⅱ + Pra-C + H group.

3 ÌÖÂÛ

±¾ÎÄ½á¹û¿É¼û£¬È±ÑõÊ¹Õý³£ VSMC ¶Ô KCl ºÍ NE

µÄ·´Ó¦ÐÔÔöÇ¿£¬£ÛCa2 + £ÝiÉý¸ß£¬NO Éú³É¼õÉÙ . ·Êºñ

VSMC ¶Ô KCl ºÍ NE µÄ·´Ó¦ÐÔ½ÏÕý³£ VSMC ¸üÔöÇ¿ 1
±¶£¬NO º¬Á¿ÓÖ½µµÍ 50% . NO ÊÇÑª¹ÜÄÚÆ¤Ï¸°ûºÏ³É

ºÍÊÍ·ÅµÄÑª¹ÜÊæÕÅÒò×Ó£¬¾ßÓÐÒÖÖÆÏ¸°ûÔöÖ³ºÍÑª¹Ü

ÖØ¹¹£¬µ÷½ÚÑª¹ÜÆ½»¬¼¡ÕÅÁ¦£¬¿¹Ñõ»¯£¬¿¹×ÔÓÉ»ù£¬±£»¤

Ñª¹ÜÄÚÆ¤µÈ×÷ÓÃ . ¸Æ×÷ÎªÏ¸°ûÄÚÐÅÏ¢´«µÝµÄÖØÒªÎï
ÖÊ£¬Æä´úÐ»Òì³£ÊÇ¶àÖÖÐÄ¼¡ºÍÑª¹ÜÆ½»¬¼¡Ï¸°ûÒì³£

µÄ¹²Í¬±íÏÖ£¬ÓëÑª¹ÜÆ½»¬¼¡·ÊºñµÄ·¢Éú·¢Õ¹¼°È±Ñª

È±ÑõËðÉËÒ²ÓÐÃÜÇÐ¹ØÏµ .
È±ÑªÔ¤ÊÊÓ¦¿ÉÒÔ²úÉúºÜÇ¿µÄÄÚÔ´ÐÔÈ±Ñª±£»¤×÷

ÓÃ£¬Æä»úÀíÓë NO µÈ¶àÖÖÄÚÔ´ÐÔ»îÐÔÎïÖÊµÄÊÍ·Å£¬µ°

°×¼¤Ã¸µÄ¼¤»î¼° ATP Ãô¸ÐÐÔ¼ØÍ¨µÀ¿ª·ÅµÈ¶àÖÖ»ú

ÖÆÓÐ¹Ø£Û12£Ý. NO º¬Á¿Ôö¼ÓÊÇÈ±ÑõÔ¤ÊÊÓ¦½éµ¼µÄÄÚÔ´

ÐÔ±£»¤µÄÖØÒª·½ÃæÖ®Ò»£Û13£Ý. ±¾ÊµÑéÖÐ¸øÓèÈ±ÑõÔ¤

ÊÊÓ¦¿ÉÃ÷ÏÔÞ×¿¹Õý³£ VSMC µÄÈ±Ñõ·´Ó¦£¬£ÛCa2 + £ÝiÃ÷
ÏÔ½µ µÍ£¬NO º¬ Á¿ »Ö ¸´ ÖÁ Õý ³£ ×é Ë® Æ½ . µ« ÔÚ ·Ê ºñ

VSMC£¬µ¥¸øÈ±ÑõÔ¤ÊÊÓ¦Ö»ÓÐ²¿·ÖÞ×¿¹×÷ÓÃ . Ç°ºú±û

ËØÊÇ´ÓÖÐÒ©°×»¨Ç°ºúÖÐÌáÈ¡µÄÓÐÐ§µ¥Ìå£¬¾ßÓÐ¸ÆÞ×

¿¹×÷ÓÃ£¬¿ÉÒÔÍ¨¹ýÒÖÖÆ Ca2 + ÄÚÁ÷¶ø½µµÍ£ÛCa2 + £Ýi£»³¤
ÆÚÓÃÒ©¿É½µµÍ¸ßÑªÑ¹´óÊóÎ²¶¯Âö¶Ô KCl ºÍ NE ËùÖÂ

ÊÕËõµÄ·´Ó¦ÐÔ£Û2 ～ 6£Ý. ±¾ÊµÑéµ¥¸øÇ°ºú±ûËØ¼´¶Ô·Êºñ
VSMC ÓÐÃ÷ÏÔµÄÞ×¿¹È±ÑõµÄÐ§¹û£¬¿ÉÄÜÊÇÍ¨¹ý±£»¤

Ï¸°û¸ÆÎÈÌ¬¼°Ìá¸ßÏ¸°û²úÉú NO µÄÄÜÁ¦¶ÔÈ±Ñõ·Êºñ

VSMC ·¢»Ó±£»¤×÷ÓÃ . ÓëÈ±ÑõÔ¤ÊÊÓ¦ºÏÓÃ£¬¿É¸üÍêÈ«
µØÞ×¿¹È±ÑõÒýÆðµÄ£ÛCa2 + £Ýi Éý¸ßºÍ NO Éú³É¼õÉÙ . ±¾
ÊµÑé½á¹ûÌáÊ¾£¬³¤ÆÚÊ¹ÓÃÇ°ºú±ûËØ¿ÉÄÜ¶Ô·ÊºñÐÄ¼¡

µÄÈ±ÑªËðÉË²úÉú¾­³£ÐÔµÄ±£»¤×÷ÓÃ£¬²¢Ð­Í¬ÐÔµØÔö

Ç¿È±ÑªÔ¤ÊÊÓ¦¶Ô·ÊºñÐÄ¼¡È±ÑªËðÉËµÄ±£»¤×÷ÓÃ .
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Effects of preconditioning and praeruptorine C on intracellular free
calcium level and NO content in hypertrophied vascular smooth

muscle cells with hypoxia

RAO Man-Ren£¬LIU Wan-Bing£¬ZHANG Xiao-Wen
£¨Department of Cardiovascular Pharmacology£¬Nanjing Medical University£¬Nanjing 210029£¬China£©

Abstract£ºEffects of preconditioning£¨PC£©and
praeruptorine C£¨Pra-C£©on intracellular free calci-
um level££̈ÛCa2 + £Ýi£©and NO content in hypertro-
phied vascular smooth muscle cells£¨VSMC£©with
hypoxia were studied. ①The aorta VSMC of rats
with renovascular hypertension induced by two-
kidney-one-clip£¨2K1C£©were isolated and cul-
tured. Fura-2 / AM was as a calcium fluorescent
indicator. It was seen that Pra-C£¨20 mg¡¤kg- 1¡¤

d- 1£¬ig£¬for 9 weeks from week 9 after 2K1C£©and
PC£¨3 cycles of 5 min pure N2 and 5 min 95%
O2 + 5%CO2£©antagonisted the elevated activities

£¨higher£ÛCa2 + £Ýi£© induced by KCl and nore-
pinephrine in VSMC with hypo- xia£¨30 min pure

N2£©. ② In hypertrophied VSMC stimulated by
angiotensinⅡ£¬combination of Pra-C£¨10µmol¡¤
L- 1 for 24 h£©and PC enhanced NO content to the
normal level in hypertrophied VSMC with hypo-
xia . The results suggest that combination of Pra-C
and PC have cooperative protection for hypertro-
phied VSMC with hypoxia injury .
Key words£ºpraeruptorine C£»preconditioning£»
muscle£¬smooth£¬vascular£»cells£¬cultured£»calci-
um£¬cytosolic£»nitric oxide
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