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The effects of CU 763-16-04 and CU 763-15-13 , of which main structure was acylamino 

pyridine and structure ally related to some synthetic K+ - channel opener , on the smooth muscle 

contraction of isolated rat stomach , rabbit aorta , rat aorta and vasdeferens had been studied. 

CU 763-16-04 as well as CU 763-15-13 reduced the smooth muscle contractions of rat stomach, 

which induced by 5-HT , Ach , CaCI, 118: BaCI, in high potassium depolarizing solution and 

TEA ; but less potent than papaverine. Pre-incubation with CU 763-16-04 reduced the 

smooth muscle contractions of rat stomach which induced by 5-HT in ca2'- free Krebs buffer. 

CU 763-16-04 as well as CU 763-15-13 reduced the snlooth muscle contractions of rat aorta and 

vasdeferens , but CU 763-16-04 increased the smooth muscle contractions of rabbit aorta induced 

by 5-HT. CU 763-16-04 reduced the smooth muscle contractions of rat vasdeferens , of which 

different from CU 763-15-13 induced by NE. These results suggested that CU 763-16-04 and 

CU 763-15-13 produced non - spec~fic relaxing effect on isolated smooth muscle. The 

mechanism of action of CU 763-16-04 and CU 763-15-13 may interfere with the release of 

intracellular calcium from SR and calcium movement through calc~um channel , probably by 

opening Kf-  channel. 
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25. nmduaa\lwnae;l cu 763-16-04 ( 5x10" M ) un:: cu 763-15-13 ( 5 ~ 1 0 - ~  M ) 
Y 

r i an~mnKarssnh iu~u~~?ounsz~w~ : :~ i~~my~  Ldans::dunimm~q&qu 
1 , -  ................................................ ACh uuuflzfiumuinflaiuLnu?Iu ( n=6 ) 

Y 
26. L L ~ ~ B I . J W ~ ~ Q ; I  papaverine ( ~ X I O - ~  M ) inni~un$aaa.jnd~u~~a~?uuns::  

Y 
27, nsidufin\lwnra\l papaverine ( 5x10 '~  M ) ~anistlw$a.llasn&iuruaL?Ou 

h n i /  ( M ) ) IU~~IS~LRIB high K* depolarizing ................................ 

29. nmdbbflm.rlwn.llaa CU 763-16-04 { 5 x 1 0 ~ ~  ( n=6 ) ,5x106 ( n=8 ) , 

~XIO-' ( n=6 ) an:: 5~ lo1 ( n=6 ) ha15 ( M ) } sionisamnitloan61u 
Y 
~uoriuun~::~:rvriwi~im~'~fi~ ~d~ns::(misvm~a6aa CaC12 uuuazauauin 

~ a i ~ ~ ~ ~ ~ u ~ u a i s n z ~ i u  high K+ depolarizing ....................................... 

( A=3x105 , 3=104, c=3X104, D=IO'" E E = ~ X I O ~  ttfiz ~ = 1 0 - ~  

h ~ l i  ( M ) ) IURI~~LRILI high K' depolarizing ................................ 

31. umswaao.r cu 763-16-04 ( 5x10.' M ) rianistl~fiansnriiurda~~~uns:: 

rwi::a~nimr;aria ~dsns::+nirv~lwi~w cacl, uuufirauauwnaiu~~uiiu 



sdniwn' 

( A=3x106 ,B=IO~, c=3X1O4, ~ = 1 0 - ~ ,  E=3x10B bbWz F=10-, 

................................ h a i T "  ( M ) ) ?,ufii?azaifl high K+ depolarizing 

32. ufinawalraa cu 763-1 6-04 ( 5 x  I 0" M ) ~ioniomwiaoangiuL<ac;uunsz 

r w i z s i v i m y a i s  r i anszq lun imnwi6~u  CaCI, uuuf iz f iuauin~qiur%u%u 

( A=3x10S , B=I o ' ~  , C = ~ X  lo4  , ~ = 1 0 ~  , E = ~ X  l o 3  La:: F=IO-~ 

.............................. ~ u a i 4  ( M ) ) ~ u f i i s a z a i a  high K' depolarizing 

Y 
33. unaawalr?rna cu 763-1 5-13 ( 5x10" M ) ~anisvnK~~nana"ixIrua~5'u1~ntz 

rw izo i v i svya iq  r d a n s z ( u n i s v p l 8  CaCI, nuuf izau.uu inn~ iu~ i iu%u 

( ~ ~ 3 x 1  o - ~  , ~ = 1 0 - ~  , C = ~ X  1 o - ~  , D=I o 3  , ~ = 3 ~ 1 0 ~  bra: F=10-, 

................................ ha14 ( M ) ) ~ u a i s a z a i u  high K' depolarizing 

34. nsid~~ana~~a' l ia; l  CU 763-15-13 ( 5x10.~ uaz 5x10" M ) ~ a n i s v n $ ~  
41 % ~ a n h u r r a a d s u n r ~ ~ w ~ z a i v i ~ v y a i ~  r d s n o z $ u n i r w  Cacl, rruu 

............... ~zfiu~u1nn91u~%u~u?,ufiioazai high K' depolarizing ( n=6 ) 

Y 
35, uanawayaa cu 763-15-1 3 ( 5 x  10" M ) 6anit~pl69~~.jn&i~b~abd~11n9:: 

~ w i z a ~ v i s v a i a  iij'ans~(i'unisvnm"q6~u CaC12 ~ ~ ~ u ~ z ~ ~ a u i n n ~ i u ~ u " u % r a  

( ~ = 3 ~ 1 0 - ~  , B=104 , c=3x104 , D=103 , E = 3 ~ 1 0 ~  bba: ~=10-, 

................................ h a i T "  ( M ) ) ~ u f i i s a z a i o  high K' depolarizing 

2 
36. rrfinawa.uaa papaverine ( ~ X I O - ~  M ) dani~vn~a.uaan~iubua~~uunsz~wi:: 

s i v i m y i q  r d a n o z ~ u n i s v n ~ q ~ c , ~  caa, uuuf iz f iuau inn~ iurQu"u 

( A = 3 ~ 1  o - ~  , B=I o4 , C = ~ X  1 o - ~  , D=I o - ~  , E = ~ X  l o 3  F=I 

................................ h a i s  ( M ) ) ?,ldfilsazaiu high K+ depolarizing 

Y 
37. nsidufinawalraa papaverine ( 5x1  0" M ) s ian isvp l$~%aan~iu~ua 

~ i ? o u n s z ~ w i ~ a i r t ~ m ~ a i ~  rdsnszfun~mpl6qw"~o CaCI, uuueizfiuauim 

............................. n a i ~ ~ ~ u u " u ~ u f i i s a z w i u  high K+ depolarizing ( n=6 ) 

Y 
38. ufin;lwalrna cu 763-1 6-04 ( 5 x  I 0" M ) sianimm8~aa;lna"iuruab5'rrunsz 

L W l Y ~ l M l ~ ~ ~ l l  danO~(~fllOdnl4~Bl~9~'2€I BaC1, LIYYAY~~U~~~I~A?IU~%U%M 



zdmwi 

( ~ = 1 0 - ~ ,  6 = 3 ~ 1 0 - ~ ,  c=104, D = ~ X I O ~  un:: E=IO-~ fun15 ( M )  ) 

...................................................... ?uaisnzaiu high K& depolarizing 

39. nsiduanqwaam CU 763-16-04 ( 5 x 1 0 . ~  un:: 5 x 1 0 ~  M ) iani~vmmv? 
Y J 

a a ~ n h u ~ u a ~ ~ s u n o z ~ w i z a i v i m ~ n i ~  ~a.ans~.(unisvmm'~&~u BaCI, uuu 

.................. a z a ~ a ~ i r ~ l n a i u ~ ~ u i u ? u a i ~ n z ~ i u  high K+ depolarizing ( n=6 ) 

40. uamaanaaq cu 763-16-04 ( 5 x 1  o4 M ) rianirvsl~qna.tnfiiuL<aL;uunrz 

Lwizoiviovyiq Ldanszrjunimnsi?i;lu BaCI, ~ ~ u u a ~ a u n u i n n ~ i u ~ i u G u  

( A=Io-~, B=~x Io -~ ,  c=104, ~ = 3 ~ 1 0 - ~  LL~:: E=loJ IuniQ ( M )  ) 

...................................................... ?u@ira::~lu high K-  depolarizing 
Ir 

41. ~~an.rl~laaa9 cu 763-15-13 ( ~ X Y O - ~  M ) dan?swn6a.naana"1~1ii,abTuunsu, 

Lwizoinismyia Ldansz+nisvmKq~qu BaCI, uuuaz@a.ruimn~iu~U"a.%u 

( A=Io-~, ~ = 3 ~ 1 0 " ,  c=104, D=3x104 unz E=103 fun?$ ( M ) ) 

...................................................... ?uaisazniu high K- depolarizing 

42. nriduan.~wa~a;1 CU 763-16-04 ( 5~ FA ) Lbnz CU 763-1 5-13 

Y 
( 5 x  Id5 M ) s ionirvpl~ a s a n ~ i u ~ r a a r i a u n ~ = : ~ w ~ z a i v i s ~ ~ a i a  tdanozrju 

nisvnh6au BaCI, ~buuazau.nuin~ai~~%a.iu?uaisnL.aiu high K' 

depolarizing ( n=6 ) .......................................................................... 
Y 

43. ~Lanawaaaa papaverine ( 5~ M ) danisvn~~aa~n6iu~ua~~uuns: :~wiz 

aiaisa;aia Ldansz~unisvn~Q6qu BaCI, ~~uua~~unu imna iu~ iu i ra  

( A=10", ~ = 3 ~ 1 0 " ,  ~ = 1 0 - ~ ,  ~ = 3 ~ 1 0 ~  unz E=IO-~ hfi15 ( M )  ) 

~uaisazniu high K- depolarizing ...................................................... 

44. nn~l~~an~waaaa papaverine ( 5 x 1 0 . ~  M ) riam?vn~qassn~*1uLJaL;uu 

ns::Lwizaivisvrgai? ~i;ansz@nimm~Q&Qu BaCl, uuuamunuinn?iu 

.............................. ~ ~ ~ % u ~ u ~ i ? n z n i u  high Kt depolarizing ( n=6 ) 

Y 
45. LLalal.rlWWilQ4 CU 763-1 6-04 ( 5~ I om5 M ) 6 ~ n l ~ ~ l " l ~ 9 l l ~ ; 1 n f i l ~ L ~ ~ L ~ f i ~ 1 f l 9 ~  

~ w i z a i w i s v y ~ a  ~ d s n s ~ ~ n i s v n a  TEA ( 3 m M ). ......................... 



nisGq.@niw ( eia ) 

@n iw i  

46. nndu~maw~aaa CU 763-1 6-04 ( 5~ 1 o - ~  M ) eianirnmgaflaan61~~6m 

~ ioun~z~n i za i v imy r l ?  ~ d e n o z @ n i s v m ~ a  TEA ( 3 r n ~  ) ( n=6 ). .. 

47. ufimafiama CU 763-15-13 ( 5~ loh5 M ) ~ianimm~aaaan&iuL<abfflun?z 
i 

~ ~ i ~ ~ i r r i 4 1 1 ; ~ 1 1  ~~mn~~$uni~umWY?ha~l TEA ( 3 mM ) ......................... 
d; 

48. nndufinawaaaa CU 763-1 5-1 3 ( 5 x  1 o - ~  M ) ~ ~ n i ~ u ~ W V ? a a a n & i u ~ ~ a  

~ ~ u u n s z ~ w i z a i . s l u i ~ ~ ~ ' ~ ~ i a  rdan?~f~msumni~?u TEA ( 3 mM ) ( n=6 ). .. 
P 

49. ufinawaaoa minoxidil ( ~ X I O - ~  M ) innimn~anadnn"~u~ua~fuun~z~wiz 
i 

aivifrr;nia ~~an~z{unitvnWU?6afl TEA ( 3 mM ) ............................... 
Y 

50. nsiduamqwanaa minoxidil ( ~ X I O - ~  M ) ian i?~~lmY?naan6iu~ua~s '~~ntz  

bwi~airri?v;.ui? ~don~z$'unisvn~?Km TEA ( 3 mM ) ( n=6 ) .............. 

calcium - free Krebs buffer ............................................................... 

52. nnYIufimafiaaaa cu 763-1 6-04 ( 5 x  1 o1 M ) eianiTvn~i?aman&iaLdaL;uu 

nozLwizoirrisvyii? Ldanz$unisam~hlu 5-HT ( 1 XI O' M ) ~URIP~:: 

a10 calcium - free Krebs buffer ( n=6 ) .......................................... 
Y 

53. Lbfimawanoa CU 763-16-04 ( ~ X I O - ~  M ) danimm~?aasna"iubua~~flun~~ 

L w i ~ a i ~ i m p i ?  i d a n ~ ~ ~ u n i ~ v r n ~ a ~ w  B ~ C I ~  ~ u a i s a ~ a i ~  calcium 

- free Krebs buffer.. ........................................................................ 

nnrwiza i r r io r ry i~  Ldnnrz+nlsvm~aha;lo BaCI, hf i i tazaio calcium 

- free Krebs buffer ( n=6 ). ............................................................ 

55. ufinawaa~a histamine U Y ~ ~ Z ~ ~ U U M I W R ~ I U L Q ~ ~ ~ M  ( A=3X 10" , B=I 0" , 



Ed"l"d 
i ... Li;amunPlvdnsziiudLaw~Bii;I 7 ~u~nsz@nimmWi Wao NE ( i xlod M ) 

I 
57. nsiduamawaaaq cu 763-16-04 ( 5x10" M ) ionisvmKara~na"iu~ua 

L~suvrmn~E;onuna~rr~nszi iu~Lani i i~ 7 t d a n * r ~ u n i o v m ~ a a  NE 

( 1 ~ 1 0 ~ M  ) (n=6) ...................................................................... 

( 1 x 1 0 ~ ~ )  ..................................................................................... 
Y 

59. nsid~~fiwqwa~aq cu 763-16-04 ( ~XIO-' M ) ~~nist lmKa~a;jna"iui~a 

t;ouvaamri;snuns~~r&insrBiiui~aaiii~ 7 Lionoz~unisrra~q~au 5-HT 

-6 
(1x10  M )  (n=6)  .......................................................................... 

Y 
60. ~~fimqaaqaa cu 763-16-04 ( 5x10 M ) i~n1tvm6a3a~na"iu~ua~5'uuvaam 

...... b~amums~v~v~aladbaaid i~  7 LdBnrzfunisvm~a6au NE ( 1 XIO* M ) 

61. n~ldLlfll.1~Rll.09 CU 763-16-04 ( 5 x 1 0 ~ ~  M ) ~imnisvmsi?naqngiuLdaL;ou 

rraaslr~amumahs&irr~riadban~ii~ 7 ~danr.r~unimm~aWau NE ( 1 x 1 0 ~  M ) 

( n=6 ).. .................................................... ! .................................... 
Ji 

62. ufinqwaraa CU 763-16-04 ( 5x10.~ M ) danimn~aaa~n61u~u~b?uuvwan 

....................... ~Zamrmahqjrryna ~dansztj'unisvmi'ah TEA ( 3 m M ) 

63. nsid~fimqwa?l~a CU 763-1 6-04 ( 5x10.~ M ) d~n10vm~i?tl~.~na"1u~dab5'flu 

~aam~lalouashqjrr~ma bdanor+nisvm~~~s TEA ( 3 m M ) ( n=6 ) ... 
Y 

64. uamawnuaq CU 763-15-13 ( 5 ~ 1 0 - ~  M ) danisvrm~araana"7utua~~uuwaam 

~bom~~a.rlvnjnr,avia ~danmfunimnsi?6aa TEA ( 3 m M ) ....................... 

65. nsi~uanswfina~r cu 763-15-13 ( 5x10" M ) sianisvm~aaoan6iuLdab;uu 

rraom8amuma~vdv\qia tdansr~unionm~a6au TEA ( 3 rn M ) ( n=6 ). ... 

2 
66. uam;rww?la\1 CU 763-16-04 ( ~ X I O - ~  M ) i a n i m m ~ a a a ~ n 6 1 ~ ~ u a ~ ~ u u v i a ~ i  

a q i v y i a  ~danrz~un isvm~a~ao NE ( I XIO' M ) .............................. 



p h l W 1  w61 

67. nsldononawnnoa cu 763-16-04 ( 5x10 .~  M ) sianisrrmsilaaan&iubM"ab;Qu 

viaCisqirrr;ani~ ~donrz(unislmmih NE ( 1 x 1 0 ~  M ) ( n=6 ) ......... 104 
f i  

68. unmwannq cu 763-16-04 ( 5x10" M ) w 'an isvn ia .~aan&i~~uo~?~~uM'~ i i  

sqirrr;ani? rdansz+niorrm~a~m 5-HT ( I xloB M ) .. ... . .. . . . . .. . . . . .. . . . . .. . ... 105 

69. n s l d ~ ~ o n a ~ l a s ~  CU 763-16-04 ( 5x10.' M ) simni?vmkaaan&iuLdaLs'au 

ria4ioqiw;ai~ ~danrz (un imn~~b1~1 NE ( I x108 M ) ( n=6 ) ... .. . .. . ... I 06 

70. uamawnnnd TEA bauua~aunui~n?iub%u~u ( A=~XIO-~ unz B=IO-' b a i B  
Y Ir 

( M ) ) sionimonBi?naanhu~uab~~uvi~iioq~tl;n~Q ak~inGuns:(unistlm 

$Q&WJ NE ( 1 x 1 0 ' ~ )  ................................................................... 107 



Ach 

ATP 

~a,+ 

CaM 

CaMK II 

CRAC 

DAG 

DMSO 

ED, 

GABA 

GAD 

adenylyl cyclase 

acetylcholine 

action potential 

adrenosine 5 - triphosphate 

barium ion 

barium chloride 

calcium 

calcium ion 

calcium - calmodulin complex 

calmodulin - kinase I1 

cyclic adrenosine - 3, 5 monophosphate 

cyclic guanosine 3, 5 monophosphate 

calcium - induced calcium release 

chloride ion 

calcium release activated calcium channel 

diacylglycerol 

dimetylsuifoxide 

median effective dcse 

gamma aminobutyric acid 

glutamic acid decarboxylase 

5-hydroxytryptamine 

inositol triphosphate - induced calcium release 

inositol 1, 4 , 5 - triphosphate 

potassium ion 

ATP - regulated K' channel 

ca2+- activated K+ channel 

potassium chloride 

molar 



M ES 

M LC 

MLCK 

mM 

mm 

Na + 

NE 

PIP, 

PKC 

PLC 

PPase 

ROC 

S.E. 

SR 

TEA 

VOC 

P I  

maximal electroshock seizure 

myosin light chain 

myosin light chain kinase 

milimolar 

millimeter 

sodium ion 

norepinephine 

phosphatidylinositol- 4, 5 bisphosphate 

protein kinase C 

phospholipase C 

MLC phosphatase 

receptor - operated calcium channel 

standard error of mean 

sarcoplasmic reticulum 

tetraetylammonium 

voltage - operated calcium channel 

microlite 



Y 
WIS~MLLLILI CU 763-10-01 ~~7%k~ui.~uFwo $1961~ fl(j;l~i!h L L ~ Z L Q Z ~ L ? ~ ~ ~  

a.rnsiu n i n i a i m k ~ n i ;  nnrnneia~iiaws' qd~sns&wai?noi& ( ~oZu~i;ari  , 2539 ) 

~ o I 6 q i n n ~ s n w ~ n ~ F n s a a ~ i . r ~ ~ ~  2- propylpentanal acetal $a~Tlu prodrug iloq valproic 

acid ~hn 'y  pyridoxine r z s  vitamin B, ~~nsFnssn?qs$q~di 1 ?mqdszaq&olfi'i]snqm$ 
4 

duo16iu%n buf~Qqln pyridoxal phosphate L cofactor m a  glutamic acid 

decarboxylase ( GAD ) d a d l a  enzyme a6ad1~u.YY?unisah9 GABA ( inhibitory 

neurotransmitter ) niss~u~mslnssahaaaa 2- propylpentanal acetal L+I~?II pyridoxine L ~ B  

l36mywiagK~bri dn in i i l r idsz f  n ~ n i n l u n i s ~ i u ~ n ~ ~  

0 pro li 

CH3 H 
HCI 



1 
. i i n n i s ~ n a ~ ~ n t n ~ ~ b n ~ ~ ~ ~ u ~ ~ v a a ~ u ' ~ u w y ~ ~ ] < n s  wvi i  cu 763-1 0-01 aaniInt 

~ i u + n d n ; ; r ? n r a d u q ~ ~ ~ q ~ I ~ f i ~  ( Maximal Electroshock Seizure , MES ) ~naurainuikla.r 

&ni?%n!6$~U@: 50 ( median effective dose : ED, ) LM'I{U 100 fiwGn?u&aiilan?~ 
i 

~ ~ ~ t z f n 8 n i w u i n n i l  valproic acid ( ED, = 320 saanFusiafi&n?u ) %aniuau?m 

d1~wnlunism"iu~n9riiwatiinszuuds~a1n n i s d n ~ ~ ~ u n i ~ ~ ~ u ~ ~ a " m u i " ~ ~ a ~ ~ ~ s ~ ~ n i s  

d~.nuaoasz~udszminfIslu~~ ~otorod test vcuii rraqmdiwadanqsii~iuaa~szvunltzfiqwd 
Y 

i i t i i n n " ~ u ~ u o L ~ u ~ ~ a u a z  50 ( median neurotoxic dose , TD, ) ~v'hn"v 310 finGn?uw'a 

fihn?u ~a~gtnilaoa valproic acid ( TD, = 430 rjnGn:usiaA&n?u ) ( uq? aazRw6qrra 

,2538 ) 

i i lb~bnnszi iu ( rabbit duodenum ) vaan~~smrbn.rl~v~ns::siiu ( rabbit aorta ) 

u a ~ n & l u i ~ s ~ ? u u ~ a ~ i a ~ ~ u ~ a i ~  ( rat vasdeferens ) buqsi$m$ , 2539 WU~I 

CU 763-10-01 ~1UlfnnmnlTwm~ali~an67ubdab~uu~l'bdL~nnsziiuL~anfz~Mn~swn6a6~u 

Ach 1 x~o- '  M ,5-HT 1 x 1 0 ~  M , KC1 50 mM LLaz BaCI, 1 mM L ~ ~ : : ~ ~ ~ I ~ u ~ ~ ~  
Y anan&ubuoL~uunaam~~flmLbma~w~ns::iiuLdan~~~un~fvmk?w"au KC1 50 mM u i l i u  

1 ~ 1 0 ~  M , KC1 50 mM LLaz BaCI, 1 rnM niou~marln~niQm~~a'~u1aa~ CU 763-10-01 

~ ~ v l i ; a u ~ n & a ~  sodium valproate un:: pyridoxine ~ L a z q ~ n m s ~ o r n s i o u i ~ n o ~ ~ ~ i  ,2540 
Y 

~ U d l  CU 763-10-01 ~ ~ ~ ~ ? ~ R ~ ~ ~ T U ~ ~ " I ~ ~ ~ ~ ~ " ~ ~ L ~ ~ L ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ L L ~ ~ M ~ B ~ L ~ ~ P I ~ ~ ~ ' I U ~  

vymaU Ldanszfu~s NE a s i ~ r j ~ i u i s o a n n i o ~ n ~ a r a a n n " i u ~ ~ a ~ ? u u w a ~ ~ ~ ~ a ~ u ~ o ~ ~ c & i  
Y ns::iiu'G $aq::~iid&iirjnkaa cu 763-10-01 sioniswnK~roanrjiub~a~?uu~aam~Gam~~ma 

1udno::siqu viari ioqPua::rtaan~n'~mum~lv~~y'~~i~ d~~~uumnsiianirL~ansz(unimmiq 

6?fl NE 

wanisffnwkudu kaplai?iw ,2539 n u i i  CU 763-10-01 d~1~dov6qdnq.r$? 
4 J  X Y  wfiaiu~aa~ubs~au~ms snuunqinn'yvy%.rl? kudqnsou~animiu~q?1~.rl~uh?n~ubms'u~ba:: 

~waCv~anisdaciiu~L~nwsaulu~nPdviu1~~ complex I 



nit~nwiwnaa.r CU 763-1 5-1 3 rdFs~~71uur-h papaverine ~msqaoi ,2541 wu 

41 CU 763-1 5-1 3 aluisnannisvn~9naQii11Linnszdiubdabiin spontaneous contraction 

unzrisnn@&w Ach , BaCI, La:: KC1 uBnq~ndkamnimn~aaoqwaomba"anrrmq 

~ r ~ r n ~ a i ~ L d a n s r ( u n ~ s w ~ w " ~ & ~ u  NE , 5-HT , BaCI, un:: KC1 l&aiodiqiiricldiRiyww 

R G A  ~ $ w R L ~ u L ~ ~ ~ ? ~ u  papaverhe ~ i v ~ u w a d a ~ a ~ i o q 1 ' w ~ ~ i a b b a : : v n a ~ ~ n ' o n ~ b m ~ ~ ~ @  

nrt.viiu CU 763-15-13 ai~?saannimm~Q!&bdonsz{u~au 5-HT , KC1 us:: BaCI, u6ld 
W d 4  

iwannniswnm?~bn~sl~innisnsz{u~~u NE a:: KC1 i d ~ ~ ~ ~ a i ~ r p t . n i u  high K' depolarize 

bdan~zfu~ao caa,  uuuazauauim cu 763-15-13 a i u i ~ o a m n ~ s r n m m i s ~ ~ v a ~ m ~ ~ o n ~ ~ m ~  

'Ivr~rrysi~Tm"~du~~a~ri'u papaverine uonqindkwuii cu 763-15-13 ;wnde!ufms~ota~aiu 
L4Tw t, 

iLmn~in6Uvyri? &oo.onqnaau~nlsvlu~qi complex I u@z$qnsz(unisbflm lipid 

peroxidation 69fl ( $.&$au , 2541 ) 

Y 
Ldaqqininuqiuii CU 763-1 5-1 3 ~ a r ~ u o ~ < u ~ ~ ~ d ~ a ~ w s ~ n ~ b % % m  i~aBjon&?ubm 

r;ou ~ a r ~ u u u a n i ~ ' ~ ~ n ~ s ~ ~ ~ n ~ i z ~ a ~ s ~ v ~ i i ~ m s ~ ~ ~ ~ a ~ i ~ ~ n ~ ~ ~ u ~ ~ ~  cu 763-1 5-1 3 &u 
4 

u-iqaiadyGun wnn7mu' ninimm&i~nii nnazmnillfiiasl4 ~ d ~ . r n s d w ~ i n u i u  LWB 

~i~~'na?~mauu~nismniund?ubdoL~"uudo~d fmuI%nsdahaahr~u acylarnino pyridine 

inisrddouuIsad alkyl chain UL~U CU 763-16-04 b ~ a m ~ k ~ d d  1 

w -=a 

qinnisvii pilot study f n u u i ~ a i ~ j u ~ ? a  un9wt.m n ~ i i  cu 763-16-04 iwa 
Ir 4 

6 a r n ~ ? ~ n i t ~ ? n ~ j ~ i u n ~ ~ 1 u b ~ m ~ u r n ~  u n u ~ n ~ i n ~ u v ~ s i a  &uoanrln$$uiq oxidative 

phosphorylation $d\&anqsGi CU 763-16-04 uinnaoUL~ad&uildknisvm~aIIaqwnamb~Bm 

una~v@a~aiqrdonszdu~Qu 5-HT uet. CaCI, ~ u a i s a ~ n i u  high K' depolarizing 

WU~I CU 763-16-04 Uatll?fl6~4WU<l 

cu 763-1 6-04 auimm71ur%a~Tu 5x1 d5 M Iiaiuisanmni~wnKa~~~waanauvyrnzani 

( guinea - pig ) Ldanoz~unismn~ai?~o histamine rrn:: A C ~  au inn~ iu~ lu<u 2x10" M 



V 

q i n n ~ o n n a a u ~ n ~ n i a ~ d l ~ ~ ~ n ~ i ~ i i ~ ~ ~ " u ~ ~ ~ ~  cu 763-1 6-04 La:: cu 763-1 5-13 i s  

nlmrn6qtloanhuLGsb?au~uwaium?'flq::6qdnsjiquiLb&a%iq6u k$u lun is i<un~q6qrd in i r  
Y 

i lna iqnhaqais  CU 763-1 6-04 uar CU 763-1 5-1 3 sianisrm A~a~n&iu~ua~?ouns::bwiz 
i 

e ~ ~ i n t r a a i ? ~ w e s ? q ~  antispasmodic umrrda1$b~mn?iuwa?nvaiu~a.sBa'o~zd6ixIiMwaau 
Ir 

4 u  w Y 
~i;adqinuia::oifl?::b~~i~~::u~9su ( receptor ) htmniiqf% k ~ u n i s I ~ n r i i u ~ u a r d u ~ 1 2 u  

Y 
r r a i u s i ~ ~ ~ ~ r d i ~ ~ ~ n d n ~ i ~ ; i i ~ ~ t l d ~ ~ ~ a : : n a ~ n n i ~ a a n ~ ~ $ ~ ~ ~ ~ i s ~ ~ ~ i d ~ ~ u i n t l u  umn~ini!i7a 

Y 
i lnmqn&adnir CU 763-16-04 sianimnwiao~n6iu~ue~d0uwaan~~a~u~~ltl~n~;2:di0~~a 

qwa antiadrenergic &?fl 

n i s I n w q n h n q  cu 763-16-04 a cu 763-1 5-13 qad$tlur~uunqiuutqn'u 
Y 

papaverine ~.tii~n~~aion2iiu~~.~~~'0u'11~~~riii~~i::1qiz~~c4i~~~n~=:~u ( non - specific 

smooth muscle relaxant ) ( Needeman , Corr La: Johnson ,1985 ) 

l u 3 1 g ~ i i l u d n n u 6 u ~ ~ ~ 6 a i i  n l T t l ~ ~ 9 T B . l n ~ l ~ b ~ ~ ~ ~ ~ ~ 9 1 ~ ~ ~ n " ~ ~ ~ m " ~ b b A ~ ~ ~ ~ ~  bi 3 

n i u ~ u ~ . a a 6 u a ~ n a i u ~ a ~ u n i s m a u d u a ~ ~ ~ ~  contractile element siau~ab!uu ~uniswouduas 

ioniord~auud~~aniwu~ma"~xI~su 1 ma& ~ I S L I J ~ L ~ ~ L L ~ J R ~ L ~ ~ ~ ~  L ~ U  n i ~ w k ~ n i s d a  

rlozain assTuu als~rtdi~q::1~7"un'uw"qs"ub~wiz ( receptor ) 4.r couple a@711 

G protein T6pldi.r 7 ~b6q!diiclaia ion channel u?o~ardl3lieiis 1 Ldu phospholipase C 
i 

( PLC ) %911. hydrolysis phosphztidylino~itol- 4, 5 bisphosphate ( PIP, ) !L% 

a 4  
inositol 1,4,5 - triphosphate ( IP , ) ua:: diacylglycerol M? auuavia~ad.au" 

adenylate cyclase d.rs::bddsu adrenosine 5- triphosphate ( ATP ) d u  cyclic 

adenosine 3,5 monophosphate ( CAMP) ~ ~ 1 6 6 ~  d i ~ ~ ~ f t n n i ~ ~ d ~ ~ u ~ ~ a ~ d ~ u i m u n a ~ ~ ~ l u  

n l f I l M l ~ ~ d  ( Karaki unmm:: , 1997 ) 

i i 
1. u n a ~ ~ u u ~ i n n ~ u u a n ~ ~ a m ~ n w ' i u ~ d m ' ? y u ~ ~ ~ 6 ~ u " i ~ n i ~ 1 ~ b 1 1 a n ~ m 0 ~ ~ ~ ~ i i ~  

channel a ~ o u a n b d ~ s u & ~ e m a u d ~  ( ion exchanger ) 

ion 



inactive 

I 

Aclin 

\ 

. 

Muscle -A ' i  
LCm 

Phosphatasc 

?dd 2 ~~nqnlrLR~f iud~a~uAaLib 'ou~~nn~updf in~j~u~d~(a"u~%n~ L L R ~ ~ ~ ~ R ~ ~ ~ D U U R ~ P L ~  

I I ~ ~ L U ~ ~ L ~ " Y ~ ~ L X ] ~ I U ~ M L ~ ~ ~  ( Horowitz uaznm:: , 1996 ) 



unaL~uu~inniuuan~ndau~w'iu~.iii$niulu~aaa' i na ln~~du~bo. rs i i s  1 KJ~! ko 

( Karaki LL fWlnd : :  , 1997 ) 

I I ,  L~~~c$~uwiuL.iii~'11a&nid L- type calcium channel 

1~tm~'n6iul&dflYM"'2 7 hkwu  calcium channel igu9daPn L- type 

( long - lasting ) ( Vogalis uazplwz ,1991 ; Kuriyama LLaZAndz , 1995 ) T - type 

l z w u u i n h  canine trachea ( Kotlikoff . 1988 ) L- type calcium channel qrpn 
* 

nsr(ubo~Rn membrane depolarization uazpiiuimcu$dl66afl calcium channel 

blocker ( Godfraid uarnndz , 1986 ) piisnsz@$a?fl ( agonist ) cpiuisndn 
* 

channel o n  nonselective cation channel d i lG~ i in  membran 
A A ,  

depolarization i e r ~ ~ ~ ~ a L ~ f l ~ l $ I a ~ ~ ~ ~ l ~ b ~ l n l J  L- type calcium channel vl$ndls 

nsr(uka?uviil+~A8lnidmadd K' channel ~~arv?eldnsz$unis~lrn"~~aq CI - channel 

( Pacaud uaz Bolton . 1991 ) udnqini)a~4wuii fiisns~(umi?uaonqn~fmfl 

couple 5-1 G protein P l s o w s ~ w ~ a ~ n ~ n i ~ 6 ~ ~ ~ ~ d a d s ~ a ~ ~ ~ E ~ n i s ~ l r n ' ~ ~ s  L- type 

calcium channel ~F!Yba.$i\fi~?im membran depolarization ( Kamishirna bbar 

2. ~~aa~$uuwiuibi~.llaa'nid nonselective cation channel LLaz calcium 

release activated calcium channel ( CRAC ) 

q inn isdnm~nq Benham naz Tsien , 1987 wudi ATP aiuisn~gm 

nonselective cation channel ~~~f iut iu~~l~f lu l%l~nl f l~u~~aa"Ln" ddflsl6kaa~$uu&iVsz 
A 2  2 niuluLaa6;a:u una~iaun~wuau~zldmtz(ulw"~ii1slniswk~a~~L~na~$ou~inuw6~Ln"u 

nrauniu'luna6 a d i . s ~ s ~ ~ i u r r u i i  ATP d i ~ ~ n n i m n ~ a a a t n ~ i u ~ ~ a ~ ~ ~ u l d " ~ ~  
A A - i Y  

u i n  si~L~urwnzuRaL$uunLp1aaunLa7$niu1uL"da6dqzL$I~au1du"q noncontractile 

compartment ( Kitajima v8znn.x , 1996 ) 4 4  verapamil ~ iu isaamd?u im 

unaLiuu~aszniu1uLaa~L~a4Lijn~BuLviitu ( Kitajirna utvznmr . I 994 ) n inndsu 



daaaunnLiuudiu~dafr]~aan~nmi~u~.rlfQ~rjfiiaisnu"u~q~XXau calcium channel 

blocker ;a CRAC 

3. b b ~ n l ~ f l ~ ~ i ~ L ~ i L ~ ~ 6 ~ i ~  Sodium - Calcium ( ~ a +  - ca2+ ) exchanger. 
i J 

Raeymaekers LRZRMZ 1985 wuii n isLnnaunaosu~nL~uu~i i i~n iu~u~aa~ 
i A Y Y 

via~nnaunesnuenLaa6nn"iu~uo~~uuna~ swine stomach qzaus~<ud?uimla~dou 
i 4 

lmsnisuan~d~autlo~laLm'~uu~zuaaL$~uq::i~ai7lw"u'nisLpIwoum~a~unn~ba"uuL4i~ 

niulu~aa6 a ~ a ~ 1 i l n i u l u r a a 6 ~ J ~ ~ i ~ l d ~ ~ n n ~ ~ a ~ u i n ~ ~ u l d n ' q : : i n i ~ ' ~ ~ ~ ~ a ~ $ 0 u o ~ n ~  
Y 

uannn6 usin io~ndeu~retun~~$uud1uLda~~~?1a6~1~ pathway &ziildn&uLua 
I, Ir 

~iouunfi~i;ua~aaid'u~ ~viiCu irrwnz~aani4ziirrna~$uu~u"i~u~d~~n"~1niulu~aa6 

u~a~~uuddmmd6oaaonlinu~a'~bn"~fizfiuu~n~~fluniu?.u~aa6 ( sarcoplasmic 

reticulum ) dnsbtdsqias i;o 

1. Calcium - induced calcium release ( CICR ) 

A 4 ,  
~ ' i h ~ ~ n u a a ~ ~ a u ~ i n n 1 u u a n ~ a n 6 ~ n a a ~ ~ ~ i ~ ~ u " i ~ u ~ a a 6 ~ i ~  L - type calcium 

channel u ~ a n o z { u ~ w " ~ n i ~ a m d ~ a u ~ ~ n a ~ ~ ~ u ~ i n ~ ~ d ~ ~ z f i u ~ ~ " 1 n b ~ 0 u n i ~ ~ u ~ a n 6  

( Karaki uaz Weiss , 1988 ; Zucchi unr. Ronca - Testoni . 1997 ) CICR d 
I, 

fiiui?onoz$u~[71o caffein , un~$u$dtddau ryanodine. ( Ito uazplw ,1986 ) 

2 lnositol triphosphate - induced calcium release ( llCR ) 

," J 
~iimqinnisns::{usl~su~ couple o$7u G protein un"~fj?rdiiwmBionioiialu 

ao~~ord l rJ  phospholipase C ( PLC ) dmz hydrolysis phosphatidylinosito! - 4,5 

bisphosphate ( PIP, ) 16 1.43 - triphosphatidylinositol URz diacylglycerol $4 

A 2 2  
IP, ~ ~ ~ U % ~ ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ u ' n l ~ d ~ 1 9 d 6 ~ f l ~ ~ ~ b $ ~ ~ ~ i ~ ~ ~ d ~ L n " 1 1 f i ~ f i ~ ~ L ~ ~ b b m ' ~ ~ ~ i ~ b 9 d  

Land ( Mikoshiba , 1993 : Karaki LLRZRMz . 1997 ) b u  llCR &zonn?Lrlulln 
I, 

u n a ~ ~ a u f i s n i a u a a 6  unztp$ukhcl heparin ( Komori unz Bolton , 1990 ) 



f i  
n ~ h n ~ a ~ u t l a ~ r ~ ~ ~ ~ ~ u ~ f i ~ r n i u l u ~ . n ~ d n ~ i u r u a ~ ~ u u f i i u ~ T ~ ~ ~ ~ ~ ~ l m "  2 naln 

( B O I ~ O ~  , 1979 ; Van Breeman uamm:: , 1979 ) ~ u n i s ~ i u n ~ ~ ~ u u q i n n i u  

uenrhn(niuIuratd ban4 k s d i  3 ;a receptor- link uplr voltage- dependent 

calcium channels &fl High K+ qahtw"b?in membrane depolarization d s i i ~ l f i n  
v 

nlsrilmaas L - type calcium channel ( 1 ) ua::fiiuisn<u$qnifbgmm~ L- type 

calcium channel bplu verapamil . nifedipine un:: La 3' d?uwins::{uKa%.i ( agonist ) 

d+i'unir receptor qrdllGLiinnisrdiuuudn4wi4$abni a'.tq::ldnsr{ulw"Lfimniswi4To4 

u~a~$eru~inuw~4~~uniu~ub.naa'  ( Sacoplasmic reticulum ) 4 subplasmalemrnal 

caZ+ space ( noncontractile compartment ) 841~111~911~11 membrane ca2' 
i 

dependent mechanism ( 2A ) u~nqinduna~~uuwuiaq~n SR qr!d& cytoplasm 
Y 

( contractile compartment ) d i ~ ~ ~ i i m n i s a m ~ 9 ~ ~ ~ n 6 i ~ ~ u a ~ ? u ' Y  ( 28 ) usnqln6fi1s 

~ ~ ~ { M K ~ F u ~ L ~ ~ L R ~ ~ ~ $ ~ ~ U ~ ~ O ' I M L % ~ ~ T D ~ ~ I ~ L I ~  L-type calcium channel ~mant4 ( 3 ) 

v?~"iIlIh?im membane depolarization un~~~wnisrTjm~o4 L- type calcium channel ( 4 ) 

~ ~ o ~ l ~ w " ~ ? i n n l s ~ ~ ~ ' ~ B 4 n o n s e l e c t i v e  cation channel #i?a<ui4nisrilnra4  c channel 

uS'ahh.flm Cl- channel d4nisbgmra;l non -selective cation channel q::uauIfi ca2' diu 

L ~ W K  ( 5 ) ~ d a  receptor gnns::{u$41ddwa~$u caZ+ sensitivity rs4 contractile 

element 69u ( 6 ). dlu High K' ~ i i w ~ ~ ~ r n ~ s ~ i ; u n ? i u ~ a ~ ~ a ~  contractile element 

tiinur~ra~bir"uu 

niulu~anrinr i iu~~~~?uu~::ds::ns~l~~u 2 ca2+ compartment &q::uunaaminnis 

62fl diffusion barier ( Abe un::nmr, 1995 ,1996 ) klm4lu9dd 4 K L L ~ ~  

1. Contractile compartment 

Contractile compartment I::YSP?~U contractile elements L~B~PUIN 

2,' Y 
o~s~$su'Lu compartment uiwu.~uq::ldnt::~u MLC kinase dilG~iipln~suplii'9 

3 rna4n6iubua~?uu 

2. Noncontractile compartment 

b ~ a L ! f l ~ l ~  subplasmalemmal ~ $ 8  noncontractile compartment Raur]U 



Non-selective Voltage-dependent 
cation Ca channel 

i -i odd 3 mPhnlsrRrseunraaLLAnb~flu~~7uLda~x1Lan6 ( Karaki LLRmM:: . 1997 ) 



@ CPA-sensitive SR Ca pump 
[ 1 Ryanodine-sensitive SR Ca channel 
0 0 Plasmamernbrane Ca channel 
0 Ca extrusion mechanism 

Y zdd 4 uapla calcium compartment nla~u~aar in6wlueg8Y ( Abe uaunm: , 1996 ) 



ca2+ dependent mechanism 1% plasmalemma !.&uri ion channel , ion pump 

unz~oulau'siia 1 

nrpbnisvnniaaqn&iub$abfuu uan4lupId 5 
a; 

~ ~ a ~ 9 1 u ~ + u ~ u a a ~ a ~ a l a b ~ u u ~ ~ s z n i u ~ u ~ a a n ' ~ ~ ~ u  LLA~L~~UI~<U~%.J calmodulin 

( CaM ) L calcium - calmodulin complex &qznsr(umldlaJ myosin light chain 

kinase ( MLCK ) i1lf;Lfln phosphorylation re4 myosin & l ~ i ? z d  myosin Rlulsf~ 

did jn?oin'u actin ~w~ii16nrinhu~da~s'uutla~? phosphorylate myosin 4zqn 

dephosphorelate &u~aulaJ MLCK phosphatase L~slni?RRlfl8a~a4n&iUb~aL?UY ~421.4 

d i u i n r~s4  phosphorylated myosin 9z~ua~~unaiuau~a~aa4LBu1afi  MLCK uaz 

MLCK phosphatase 

Y nrph~un~snauqunimm~aaaan61ubuabfuu 4 4  ca2' mobilizing pathway lebfh 
Y d i n s h a r i n ' l u n ~ o ~ ~ u n i ~ v ~ ~ a ~ a ~ n i j i u ~ u a ~ ~ ' u u  1RYur-i n i~~f inaun~a~~~nn~bm"uu~inuan~~na"  

-4 
~htjniuluranei nrpznisvk~una~~uuqin~~vd~~n"uaz~uniu2u~aan' a4 contractile Ca qz 

1 
n?z$u MLC kinase LLX phosphorylate MLC ~1'1~bflnnisvnsii?~a~na"iu~u~bfu1] dau 

metabotropic pathway imszfu  C kinase uRz 1 v ? ~  tyrssine kinase ~ 4 q L k f ? 4  
C 

phosphstase i k a ~ % d  MLC phosphorylation u n z r ~ u n i s ~ ~ m v ? a a ~ n & i u ~ % a ~ ~ u u  wBn 

wnd  metabotropic pathway s i~~wnnoz fu  actin linked regulation i iM~i inniovmni 
1 

na~n&iluruaduu6?u k~ ca2' mobilizing pathway ~rpz metabolic pathway iwabfiu 
C 

noncontractile Ca h a  d m  negative feedback ~ ~ u i u k n i s n s z ~ u h k  ~bdm.l&$d 

ci 6 

nah~n~ilf;n&iubdaLs'uu~~uAaiulq~iau~n~3uu 
Y Y q~ndndi?uihsi iu ~ I T M ~ ~ ~ ~ ~ ~ & ~ L U ~ ~ ~ L ~ ' E ~ Y ~ : : Y M B ~ ~ " ~ ~ ? L ~ I ~ ~ ~ L L R ~ I , ~ U ~ ~ I U ~ M L ~ ~ ~  

( intracellular calcium ) uaz~aiubrca contractile elements i a ~ ~ n a d u u  lu~uwsunimcl 
Y Y 

~q.nasnr i lu rda~euu ~dona iu~~u~uaoaunrpb~uu~a~zn iu '1u~a~6~~~u  una8auqziun'u 

calmodulin   flu calcium - calmodulin complex Lbfi?Wnrr(uuu!au' myosin light chain 

kinase ( MLCK ) iilf;~,iimnis phosphorylation sad myosin & ~ m i ? z d  myosin 9:: 



MLCK (inactivate) 

MIKK phosphatase 

myosin-1'-actin 

RELAXATION 

Ca2+ = calciunl ion 

Cal = calnlodulin 

MLCK = myosin light chain kinasc 

myosin-1' = phosphorylatcd myosin 

A I P  = adcnosinc triphosphatc 

ADY = adcnosinc diphosphatc 

t'i = gamma phospate group 

;'ii 5 ~ R ~ ~ ? S V ~ < ~ ~ B ~ ~ & ~ U L ~ B L ? U U  ( Murphy , 1993 ) 



( Receptor ) @ 
d.-- ------. 

I'-( Contractile Ca 

MLC kinase 

phosphorylation 

3 
6 n a h ~ u n ~ ~ ~ ? ~ ~ ~ n i ~ v ~ m ' a ~ ~ . j n d i ~ ~ ~ 9 ~ ~ 0 ' ~  ( Karaki uamiu:: . 1997 ) 



villi jnia15u actin ' ~ u i u n o u i i ~ ~  ~a~iiaiinmhdLioqiio41unl~Liun~7utaiaunaL;a'uu 

( Karaki unzfimz. 1997 ) uanag~nind 7 

I .  ~uidni~ldiuroaLau~'du' calmodulin - kinase II ( CaMK II ) d m c d l ~  

MLCK of$udactive 
C 

2. u ' Y & n i ~ i d i ~ ~ a 4 ~ ~ ~ ~ ~ % f i  MLC phosphatase ( PPase ) 4116 myosin light 
W "  rl 

chain 9d'I~zd active ~ i ~ ~ z ~ ~ s l ~ i n ~ i s n s z ~ u ~ 1 ? ~ u ~ ] ~ a ~ d n ~ z ~ u n i ~ ~ 7 d 1 ~ r m a  

~ad'du' phospholipase 4 ai44~lddsu phospholipid W L ~ U  arachidonic acid 
C 

i j ~ a , ' u ~ a n i ~ i i 4 l ~ I I m d L ~ ~ ~ 1 ~  PPase ( 2A ) d?u PKC L a  tyrosine kinase 

qzh lq  PPase ad'IM[UEZ inactive ( 28 ) 
2 

3. Liun7iul~u~uaas calmodulin ~~ltz~l'I~<u<ulmar$uu~huinou 

4. ft4ZfMIC actin ~ ~ u i f n i i d j n i u l < u  myosin dksn phosphorylate 16 

Suernatsu UQZPIIM~ , 1991 WU~I CAMP L L ~ :  cGMP ~znhd?uim~bna~;a'uuniu'Iu 

L % ~ & L ~ ~ R ~ R ? I ~ ~ ~ ~ ~ ~ T ~ ~ Y A M B ~ P ~ ~ U ~ ~ L ~ ~ ~ ' I M ~ I ~ L ?  MLC phosphorylation h s i i w ~ ~  
C Y 

$u$4 MLC kinase unznsz{u MLC phosphatase ii'I~n61ubua~S'ou~?mnisp1aiu~? 

3 2 
~indnci i~rnur~?ha6u nis~~~?raanhu~ua~s'uu~z"~um~n"ud?~1m~~nwb$~~n71~l' Iu 

3 ~mR'unzn?iul?aod contractile element Bjmuna~$uu umnqln~niflh~i?~mdn&iuLuacS'au~d 
Y 
"~ua~n'Yd7u1nrama K+ . Na' ~a:: CI - 67u L~a6nfjlNLdaL?"ulwu~?1d~zdsznrnuld~au 

ionic channel tguri ca2' channel , K+ channel , Na' channel uaz CI- channel 
d 

( Tornita UR: Iino , 1994 ) h a  K' channel nnu1uLaarinriitrLGmL;uuurid16Lqu 5 aiam 
w 

( Latorre , 1991 ) d 1 ) Voltage - dependent channels 2 ) ca2' - activated 

( K, ) channels 3 ) inward rectifying channels 4 ) receptor - coupled channels 

5 ) ATP - regulated channels ( K, ) ' I ~ f l q ? l h  ca2'- activated ( K, ) channels 

Uaz ATP - regulated channels ( K,, ) q z f i n i ~ i u ~ u o d i a n ~ i d ~ ~ ? ~ ~  nisffnwqnmuu5 

794 K' channel &qY"u'I% K' channel inhibitor daurialkflu 2 aiinhwnia %I specific 

K' channel inhibitor 141.4 aparnin iiqn$~ilu ca2' activated K' channel inhibitor eiau 

glibenclamide Grlrn$~~u ATP - sensitive K' channel inhibitor URz non - specific K' 

channel inhibitor ~du TEA , 8a2+ LLaz arninopyridine ( Cook , 1988 ) 



(inactive) (active) 

r 

arachidonic acid 
(inactive) 

I 1 

Tyrosine kinase 
or C kinase I 

@d 7 ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ N L ~ B L ~ ' O ' Y L $ ~ ] ~ ~ ~ ~ X I I ~ ~ E ~ U ~ ~ R L ~ U N  ( Karaki LLBIRMZ , 1997 ) 



K' channel opener ~ n ~ h n l w o n q n $ f l i  K' channel d u ? ~ ? ~  sarcolemma 
A A Y ~~n.iii lm"~fin K' efflux ~ ~ n n i ~ ~ ~ u ~ a a & ~ ~ ~ a u ~ a ~ n u a n ~ a a n ' u i n ~ ~ u ~ i u  concentration 

<A A 
gradient d 4 ~ ~ ~ ~ ~ r i A l l ~ ~ l t ~ n t l ~ b f l ~ ~ u ~ ~ a & ~ d l ~ ~ ~ a u u 1 n ~ u ~ ~ m n 1 a : :  hyperpolarization 

qinnis~qm~eo K' channel nia:: hyperpolarization G i lG voltage - operate calcium 

channel ( VOC ) i]a ( Quast Ual. Cook , 1989 ) ~aea isdwa~u i4n in$ t i aud~aa  ca2' 

diunia receptor - operate calcium channel ( ROC ) w a ~ m f i i f l ~ i ~ ~ d ? u i n ~  ca2' m s l u  
3 ~an6~ma~d~walGn, ' ,u~ua~?~lu~i innis~ai~Ka 



%. 

~~q i?n i f lw ia f  Wistar LWPI{ ~ iv$n?zvdia 220 - 400 n?u ~inqud&rn<nmaaatb%h 

aiFiuu~i~cl i i '~uGma i i i v n n ~ a l c l i  6 imauf idun i  Gvistufisdgu 

V 

n ? z ~ i u f 4 l u % J ~  New Zealand ~ w f l i  l i ivr intzvi ia 2 - 3 ?~&n?u ~innmz&fl i  

uwnu'Ri~inf qflieans6uvi%~11i'cl 

" 

2.1 organ bath llvv double walled Harvard type dsznau&ao vaambbfia 2 {U 

iuIuvss?aisazaiud~iL~usianiTi~sa~;jmvaaLdaLd ( physiological solution ) 

vuiwurq 20 ijnG8nt i i ~aar i1v~un isd iu~~ ia~n~~an" i ' 91  carbogen ( doznau 

&?u Oo, 95 % urrz CO, 5 % ) iuu' i ln~&?&~a~iauim water bath b s  

thermoregulation water pump ~ a o n ? u ~ u ~ n a v ~ ~ ~ a ~ v a a l a l u n " ~ $ w ~ ~ ' ~ w " ~ a ~  

2.2 water bath 9% thermo bath model SCBl w%u thermoregulating water 

.pump model 2E - Ny TQ\~Y?&I Little gaint pump 

2.3 Analog Digital Instrument ( MacLab 1 4eTM , AD instrument , Australia ) 

8 
2.4 Macintosh computer ( Model LC 475 , Apple Computer , lnc ., U.S.A. ) with 

TM 

chart V 3.3.7 program for data recording system. 
Y i  

2.5 Lniaabnirun~?reaLuaLo"il ( isometric transducer ) voau?& Harvard. 



water outlet 

oxygen inlet 

#zolated tissue 

4. 
physiologxal solution outlet 

led water inlet 

physiol~gical solution inlet 

A 4 4 %  

B ~ ~ ~ i ~ . r ~ m ~ ~ ~ . r u e ~ ~ ~ ~ n ~ l n l ~ m ~ ~ ~ ~ a . r n ~ i u L d e L ~ ~ l ' u ~ i . r  d u c l n w n n w  ( isolate 

organ ) 



- Acetylcholine hydrochloride ( Ach ) ( sigma ) 

- 5- hydroxytryptamine creatinine sulfate complex ( 5-HT ) ( sigma ) 

- calcium chloride dihydrate ( CaC1,2H20 ) ( sigma ) 

- barium chloride ( BaCI, ) ( sigma ) 

- ( - ) arterenol [ ( - ) norepinephrine bitartrate ] (sigma ) 

- tetraetylammonium chloride ( TEA ) ( sigma ) 

-Ill v v 

3.2 fiin~unlarfluaisulyC4uiw~~iu 

- papaverine ( sigma ) 

- Minoxidil 

3.3 ~ i ~ n o l w a a  

- cu 763-1 5-1 3  Lgi l tsf i is~7~n~dk~~rizv1~mu u i 4 f i i q ~ o c n n b ~  ~ ~ a u d u  n in 

i a i m 8 ~ ~ ~ ;  n t ldzmkpl ian f  ~ f l l n a n r 6 u a i i n u i r i u  k u ~ m l u u l u ~ a i s  

w z a l u d ~  dimethylsulfoxide ( DMSO ) ~~uBi?~iw::wiu 

- CU 763-16-04 LOU~ITIJ? q ~ ~ $ k ~ ~ ~ i z w " i m u  ui~dl.1fii~~%-g%ua CI~WFWUI n i n  

i a i l n k r ~ i i  ~ c u z m k f i i e i m i  ~f lmans&uni inoi t% ~nurw;uulra$ais 

~YRI( I~L% dimethylsulfoxide ( DMSO ) ~ ~ u n i i i w : : w i e  

4. carbogen gas 

a n o i v 1 i s u y a i q l i ~ i n i 1  -12 ~ q & a n o u n i s n n w o ~ l i i ~ i ~ i  i i l i i v 1 y f i ~ ~ l ~ o i ~ 7 L ? M  

~~~~~T:M~IP~uR~LL~~::~~?w:: ~ a n s z n ~ a u n  i d o ~ ? ~  cervical dislocation d l h b u  

~ ~ ~ ~ o ~ ~ a ~ ~ r i ? ~ n s z ~ w i z a i ~ i ~ ~ d ~ u ~ ~ s ~ a ~ n u i ~ ~ . n i ~ ~ u  tyrode solution dii carbogen gas 



iqumnorn simnsr~wi::aiaisdsufiun'aaon~if]u 2 d m  l rnu~m~ana~ap iqu~a iu~6q  a k q i n  

$upi'blum'a::ld?uoon~14]~ longitudinal strips mrain ( 3 x 15 mm ) kamraqu{u&nalq 
v d i p  

n l U R ? 1 U ~ R q ~ 6 1 f i ~ <  ( Amemiya LLa::nnar. ; 1996 ) ~iLdaLuan~mui~n~?n"iu~i~dLL"uqu~u 
i d  

organ bath nu Tyrode solution carbogen gas diumaom?ni ~ ? u q u q n a u ~ i j  
V 

37 + 0.5 eani~gal;aa ~~n&1u~dslfi3fi~iuw'~$~'~tld::w"n ( resting tension d ~ u i ~  0.50 
-% d -.I 

n% uEi? incubate ~ ~ a ~ d o d s r u i w  60 r a d  qunT:knfiulraauRqqu{qkqwqn uan.r$q@i 9 

h'l~n?:siiaaaulnemu ether u&?d?~fililndaQan~Rioufi?u %?ah dam oanq:: 

Lriuuaamrloroaaab~~m'mw~~ns::~nkrau~.j l%~ilugnnaamtian~m~I~r&i~~a::l%n~~~n~~wi:: 
A d  

vnan r k o r n u m ~ b ~ a a n ~ i n K ~ ~ ~ ~ i ~ u u  petridish d i ia isaraw Kreb Henseleit nu 
- t i $  

carbogen gas wiupiaam ~lil~bun~oi~ua~ua~nu?~ra~an'1w"vum ~mwaenb~am~i lu~nbo? 

( spiral ) uri?Jmu~aui?dsvu~m 1.5 ~rraA~ums gnl;an%qn"iu I!I~~~Iw'~u organ bath ik 
Kreb Henseliet solution b~nuii carbogen gas diumaamtani R P U ~ U ~ M M J J ~ ~  37 ? 0.5 

ospinaa~;sfi b;~n&iu~~o' iw"~~?iu~~~~mtld: :w"n ( resting tension ) dszuina 1 - n h  LL& 

cu" Li dl d 

incubate ~ u a ~ s o d z u q w  60 r a i i  suns:kqrlhuL;ouRq7u~.J~aRdi u s a q ~ q l i  i o  

~ ? l f i u ~ ~ ~ ~ m ~ u n i d ~ & ~ u n ? ? ~ ~ ~ u s ' ~ ~ t l d M " ? u n a u ~ ~ & a ~ ?  . . cervical dislocation r-i?h~ih 

dflqan L L . A ~ L R ~ ~ U ~ ? U  &k dam ~ B n q ~ ~ ~ ~ ~ ~ r ~ s ~ L b ~ ~ b b m Q ~ ~ r & i d n ' ~ ~ ~ ~ n ~ ~ ~ n ~ ~ ~ ~ y . j  1% 
b i i a~nuaon~~amua i l ' L~~ua : ' 1%n~0~n~~a i : : uaam~~~~u~ i l~~~oan~1n~au1a1~u~  petridish 
Jd A d  & A $  
~X1filT8:aI0 Kreb Henseleit nu carbogen gas wiumawn $nbl€InL~?L~~l~~bnfl?WV9d 

oan~$uun il'muaawdan~flra~niea ( spiral j u h K m u i . r u ? ? d ~ r u ? ~  1.5 L~URLUBIS r;nbziion 

kfiltl ~i~dLLm?u~u organ bath d; Kreb Henseliet solution lba::; carbogen gas c-ilra 

naomna? ~?uquqnru~$ 37 + 0.5 o w i ? n a ~ i o a  ksnhlni~al+in?iu~~K~?~m::w'n 
1 di 

( resting tension ) d~uu i t ld  1 n* 1~69 incubate LuoLuad?:ul~ 60 UI; s ~ n T ~ ~ Q f l 6 l l J  
2 J  i 
~ ~ ~ ~ ~ ~ i u ~ ~  Amn uam~ApJn i o 



longitudinal  muscle coat 

, . 

cle 

dG 
?dd 9 L L ~ ~ ~ ~ ~ ~ I O L ~ ~ U U ~ ~ U L M ~ L ~ ~ ~ U ~ ~ : : L W I ~ ~ ~ U I ~ M ~ " U I  ( rat stomach ) 



10 u ~ s l s ~ 8 n l ~ ~ n ~ a u n ~ ~ u L d ~ L s " a u v I a ~ w ~ ~ ~ m ~ ~ s 1 ~ ~ n ~ = : ~ i 1 ~  ( rabbit aorta ) La:: 

rtaorn~larnurnshqjvy~ia ( rat aorta ) 



1.4 n i o r n ~ u u n & i ~ b ~ a r ~ u ~ w ' o ~ i a ~ ~  ( "as deferens ) uyn? 

v dl, 

ii~flu~mlunran~sani~m"w"?~~~~awM"iu~au~ba"?.iii cervical dislocation wiKm~iimdo;l 

h a  ~ b u n Y i o ~ l o ~ ~ ? l a ~ u  petridish n j i i l l sara lo  Kreb Henseleit d i  carbogen gas 
Y i  

d l u ~ a a n  ~islbrunbolrraabuo~~u?w'u~~a::uao~~~~~moan~u"uu H syring ruim 1 anffms 

d~v?~&ianiu'iuviaaqG &~EIWIS~~~I~ Kreb Henseleit b~6aKrnd?u epididyrnal half 1% 

n ? i u s i a J t z ~ i m  1.5 LT~uft~~sl? p & i i l ~ % f i i i l u  ~II~LL'II~~I~ organ bath d i  Kreb 

Henseliet solution ~ a z i  carbogen gas wlumaonraal naueugmngij 37 f 0.5 a w i i  

~a~la'clR fl~n6l~b~o~fidR?iu~Q63'11fl6zw"n ( resting tension ) dszu im 0.50 nfu k6? 
Y A 3 11 

incubate rraabsadszuind 60 ui! sunszkanhubraoun??u~iln"ana$ rrana~apld 11 

2.1 A ~ w w ~ ~ T B ~  DMSO ~ani~um~i? 'uaan6iubdaI~f l~ns,"bwizB7ui fu~"Uiab~ans~~u~?u 

f i 1 9 ~ 1 1 i l 7 ~ 1 ~  5- HT 

g n w  dose - response cuwe r o t ~ i o n o ~ ~ u n i m r ~ ~ ?  5- HT ~ruua::fiuruimn'aIu 
Y r%u'yYu 10~' , 108 , ,lo" , 10" unz 104 'ha15 ( M ) sl1u~iKu~~nimmn"a'11~tn6iuru~ 

l, 

~~~unt::~wizaiuisrryf~ia~~un~uhau~u nk~inld'u61tson&ao~isnzaiu Tyrode u a i u  1 
. . 

nia incubate n~ur<o~~uunszLwi::oiuim;'~~i~ui~ 60 uia b u r d ~ o u f i i s a z a i u  Tyrode 

7n-l i 5 M$ r d o ~ + n ~ q u L < a ~ i n ~ a ~ i u n j ~ a i i n i s A n ~ i a ~ J  TmaIfi DMSO 10 PI dsza.11~ 
d 4 10 uln 9416 5- HT ~ s i u ~ $ u $ u ~ i i t  7 r u ; a u r % n ~ u ~ ? ~ q ~  ~ d ~ ~ ~ ~ ~ u ~ w n n i s ~ m n ~ a s z ~ a ' i a  

n4r ju~uqu ( n d u $ ~ a i l ~  DMSO ) ~ u n ~ u n n a n t  ( n ~ u i l f i  DMSO ) 

l, 

PmuIfl DMSO ~TZUICU 10 MI; u~asinld'u&lW" 5-HT L b Z I Y ~ ~ W ~ l l ~ l ~ R ~ l U  



prostatic segment I) 

- 

epididymal segment 3 

prostatic segment epididymal segment 

4dd 11 L L ~ ~ R P ? B ~ ~ ? L B ~ ; [ ~ U ~ & ? U L ~ ~ ~ $ U ' U V ~ ~ C ~ ~ ~ ~ G M > T (  rat vasdeferens ) 



u 10.' , lod , ,lod , lol LLQY lo4 IuaiP ( M ) miuii$udanisvm~a"~~a.rn&iub$a 
Y 

L ; g u n s z ~ w ~ s e ~ ~ ? s v ~ ~ ~ a ~ ~ u n $ u f i ? u q u  arj.lqin6u&q.raanRuaisazwi~ Tyrode va iu  7 

q incubate ~ & l U L ~ ~ $ f l U ~ ~ ~ L ~ l ~ ~ l W 7 ~ M ~ " U l a u l U  60 id14 ~mf lbdndf l~f i~~aza~f l  Tyro& 

y n l  15 UIG Im~~~l$aqs&q~nsiz  cu 763-1 6- 

04 fialub+u6~ 5 X / 5 X lo4 IuniQ ll;D CU 763-15-1 3 f i?lub~u$U 5 X lod ha15 
4 4  

r],zui~U 10 U I V  9413 5- HT R?IUL$U%U~I~ 7 b v d a u ~ u n ~ u ~ a u q ~  Ld~fl~bGif l~wanls 

Mmae~szvi~qn~unauqu ( n ~ u $ ~ r i ~ I ? a t b s z  CU 763-1 6-04 v i a  CU 763-1 5-1 3 ) <U 

nlunmaoa ( n ~ u d l ~ a i s k ~ n s i d  CU 763-16-04 v i a  CU 763-1 5-13 ) 

4 
2.3 i4nwwntle.r papaverine sianisvn~aaan&urdaL;uunszLwqzaivIittl~tliabua 

nsz@n1i.vm&&afla1s1.~itils~iu 5- HT 

an&? dose - response curve ~aadlsnsz(unis~mF% 5- HT bbu~azfiu 

? I M I ~ A ~ I ~ J L ~ ~ ~ M  lod , lo8 , 10.' ,lo4 , uaz lo4 fuaiP ( M ) niuiiKudanisvmKavaq 

nhrr r$edf lunszLwiza iv isvYt l iabgun$ua nk~in&h.raan&auaqsazaiu Tyrode 

Maw 7 incubate n&quc$a~flunszLwiza7visv~"U7?167u 60 ul? fmsluLdioualsnzalfl 
3 

Tyrode yn7 15 id?; ~dal$n6iu~~a<nni~n"u~7"a4iniriinmia1d &alI?ais papaverine 

d l  

tluinnaiurCu%u 5 x 10-5 h ~ i f  d s ~ u i m  10 uqn 141; 5- HT ~aqu~6uCui1.1 7 LI~DU~YI 

ntjunauqu ~J;uu~~uuwrranisnm~~~~ztl i ian~ua~uq~ ( n t j u d ~ r j ~  papaverine ) iiuntju 

nnam ( n t j u i l ~  papaverine ) 

1, 

fmulG DMSO d r z u ~ m  10 MI; vtY.rq~nCuba'LW" AC~I ~~uuazautluimnaiu 

LGJCU 10" , , 10" , bbaz CuaiQ ( M ) n ~ u i ~ ~ u i a n ~ s u m G a " ~ a ~ n & i u  
3 Y 

~ u a d ~ l u n s z ~ w ~ z a ~ t l ~ s ~ ~ t l i ~ ~ ~ u n ~ u ~ a u q  ak~in~uirh"ilpaonAoaitaza~u Tyrode rraw 
Y 

7 incubate n i r h " l ~ ~ l d ~ L ~ ~ 1 ~ n ~ V ~ w 7 ~ ~ 7 t l 7 ~ ~ ~ 1 ~ ~ 1 ~  60 Ulf l  1f i f lLd~uu~1~a~t71f l  

Tyrode y n l  I 5 ui; ~do1$na"ilu~da~n6ab~ud~a$inqs~n weia'bd f m f l l $  a i s k ~ n n z d  



2.5 flnmwntnoa papaverine s i a n i ~ v n ~ a a a n & u ~ ~ a L ~ ' o u n s z L w i z ~ ~ t f ~ ~ n ~ y i a L d ~  

nsz~ranlsVmsi?hualsu~f l~~lra Ach 

8 n w  dose - response curve .oaalsnsz@n~mmA Ach ~~uuaz f i u?~u in  

~ q i u ~ i i ~ $ u  10% , 10~' , lo6 ,lo6 , l o 4  , ~baz 10" Punis' ( M ) n1u~i~udan1sva6ma~ 
3 

n ~ 1 u ~ u ~ ~ ~ u u n s z n i z 0 i v i m ~ n i ~ 1 ~ u n ~ ~ ~ ~ 1 1 ~ r ]  rtkqintiutii~oan6aufiisa::a~u Tyrode 
1 

vniu 7 nia incubate n ~ i u ~ e ~ o u n s z ~ w i a s i ~ ~ ~ ~ ~ ' ~ ~ i a u i u  60 ui; ~mu~diaualsazaiu 
V 

Tyrode y n l  15 ral; L ~ a ~ ; i n ~ l u L i l o ~ n n m i L ~ u ~ i a ~ l n i s ; ~ ~ n ~ d a ~ d  ~nu!~ f i i s  papaverine 

d 4 

ru~nnaiuriiu%ra 5 x 106 T~RIF ~ T ~ U I M  10 u l n  SJIG A C ~  R~IuLCU%U'UB~I~ 1 L V ~ D U ~ Y U  

nq'u~ququ tdiouidavwan1mfi~a~~:ui1an~u~a~qun'1~n~u~fint~~ 

3 
2.6 Anwiwnma cu 763-1 6-04 ILaz cu 763-1 5-1 3 ion-lswn69eosn61u~ua~;u~ 

n~zmi~~1n isu~~ i?~dsn ' j . z~~6~um1Tu i f l s~ i ra  CaCl, 'Lraa~~azalu high K' 

depolarizing 

he'L% DMSO dsaulna 10 uiff r r ~ j w n ~ u i u i a ~  CaCI, rruudraunuiln 

n a i u ~ 4 u i u  .3 xio", l o 4 ,  3 x104 3 x l o 3  LL~:  lop2 Iuai-5 ( M ) ~ i u i 1 6 ~ 6 i a n i m ~  
Y Y 

h u o ~ n h u ~ r a e r ~ a u n r : : ~ ~ i z a ~ v ~ m ~ ~ ~ i ~ ~ i f l ~ n ~ u ~ l ~ Y r ; ! U  vkqinCuhaoon8;?uai~aznt1~ 
Y d 

Tyrode nn iu  1 A% incubate n 8 l ~ l U ~ l ~ ~ U n ~ Z ~ ~ l Z 9 l ~ i ~ V ~ 4 1 1 3 ~ 1 ~  60 ulff Pmu~dnora 
-i filsazaqu Tyrode y n l  15 raid ~ d a 1 f i n 6 i u r $ o w ' n ~ ~ ~ ~ u ~  v k ~ i n ~ u ~ i r n l ~ ~ l u a ~ t ~ ~ a i u  

tyrode l~uf i i?ntzaio high K* depolarize incubate n ~ l ~ L ~ B i ; o n ~ ~ L ~ l ~ o l ~ l % i ~  30 ~ 1 4  
li 

b t l ~ d n a u f i i ~ a z a ~ o  high K* depdlarize yn 15 u14 L~D!~nszLw lzo l r t i Tw 'n~~L~ud~4 i l  

n isAnwviaI i~ C~o'l%fiqs$q~~s~zMC cu 763-16-04 R ~ I U L G U ~ ~  5 x / 5 x lo6  I 

5 x lo-' / 5 x 10% ha14 M?B cu 763-1 5-13 ~ a w ~ i i u u " u  5 x i od I 5 x lo6  



2.7 ;naiwnrsa papaverine donimm.iaaandiuL<aLToun~::Lwi::alvisvyqi~Ldans::(u 

n i m n ~ ~ ~ ~ f l f i l s u i m s ~ i I - 4  CaCl, 'lufilsaZaclfl high K' depolarizing 

d n w  dose response curve tloafiisnszfunisvmtk CaCI, ~~uuB::fiil 

a u i n n q ~ u ~ b h  3 XIO-~ , 104 , 3  x104 .loJ , 3  x 10" un:: ha15 ( M ) ~1uilKuBim 

nislmniaaanhuL6BL~aunt::Lwi::BivisvyaiqLfluniuu v&qin~uhroon&qaf i is  
Y 

a::Rlfl Tymde Ualu 7 n h  incubate n & l ~ ~ ~ ~ d f l ~ n ~ ~ ~ ~ l Z f ) l ~ l 5 ' ~ ~ 1 1 7 ~ ~ l ~  60 u l i  bfl 

i ~ d ~ o u f i i s a ~ a i f l  Tyrode y n l  15 u14 ~da'l~n61u~~a<nnniriui n ~ j q i n ~ u i d i o u a i s  
Y 

asaiu tyrod ~~uwisav,n iu high K+ depolarize incubate n61ucuan~~wi::ai~itu1u 

30 ui; k u r d ~ u u f i i s a ~ a i o  high K+ depolarize nn 15 u i i  Lda'l6ninsuLwi::oinisw"n~a 

~ n ' ~ ~ a i n i n i P i d  11sli1'Llt" papaverine naiu~a"uiu 5 x 10" ha15 dszriinr 10 rai; 

;~l* CaCI, naiu~6i iuPi ia 7 ~vGauiiun4~~17uqil ~ d T o u ~ ~ u u ~ a n i s n ~ a ~ a s : : t l i i . j n ~ u n ~ u  

~u<f~naunnnas 

2.8 ~nltiwaama CU 763-16-04 LLEIZ CU 763-15-13 siani3vm~qtlBan~iuLdoL;flu 

ns::~wizoirtisn~tli~L~onsz~u~~fl~~sui~ils~~u BaCl, 'lufiisazaiu high K' 

depolarizing 

. . 
&slG DMSO dszrrim 10 uifl v~jq~nZuil6ia'K B ~ C I ~  wufizfiunuimnaiu 

A' 
L ~ U % M  , 3  xloS , 3  X lo4 LLaZ 1lIal$ ( M ) ~ l ~ ~ l ~ ~ d ~ ~ l ~ ~ ~ 6 ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~  

w 

~ ~ u u n s ~ ~ w i ~ a 1 u i s ~ u t l 1 q ~ i 3 u n ~ u ~ ~ ~ ~ u  vkqinGuhaaonAoaisa=:aiu Tyrode M~IO 7 
l# Y i 

a incubate n & i u r u a ~ ~ ~ ~ n ~ : : ~ w i n ~ i ~ ~ s ~ y t l i a ~ i u  60 uia &a~dasua?oanaiu Tyrode 
Y u . a  A Tn7 15 m i  ~da1~n6iuLuo$nmnn?~mrrn a&~inkuLddaufiioa::aio tymde L f l~ f i i ~aZa i f l  

high K' depolarize incubate ndiuL6ans::rwizaiaisuiu 30 u'l; ~noLdiflufil?a::alfl 

high Kt depolarize yn 15 u i i  ~~a ' l~nor~w in i ( t i sw"n6~L iu~ i l6 ia~ in i s~n~ ido1d  ba l l 6  

fil%TQL~tiz< CU 763-16-04 A~IUL%.I~ 5 X lo5 / 5 X loa  LWIQ v?fI CU 763-15-13 



Y 
2.9 Anwwa~oa papaverine r i a n i o a ~ n i a a a n ~ u L u ~ ~ ~ u ~ n ~ z ~ w ~ ~ a ~ a ~ ~ a ~ " i l ~ a ~ ~ e n s z ~ u  

n i ~ v n n i A u a i s l n s l s ~ i u  BaCI, 'LuRisaraifl high K' depolarizing 

3 n ~ 1  dose response curve newiisn~z(unimm6'9 BaCI, LlU~~fiZfiu 

q u i l i l ~ ? i u ~ $ u h  l o 5  , 3  xlob ,lo4 , 3  x l o 4  L L ~ Z  I u a i 4  ( M ) m i u i i K u i ~ n i r n l i l K ~  
Y L, 

n a a n r i i u ~ u ~ ~ i s u n r : ~ w ~ = : a ~ a ~ m ~ v i a ~ ~ ~ n ~ u ~ ~ ~  qu ~~s~inld"~n"7anen&~ufi isazaiu 
Y 

Tyrode Male 7 R i a  incubate ~ ~ ~ U L M Q L ? ~ ~ ~ ~ ~ L W I ~ B ~ U ~ ~ ~ I ~ ~ ~ ~ M  60 wii b f l bd i eu  

a i s ~ z ~ i f l  Tymde yn7 15 uiti Ldsl$n6iul~e<nK9biu~ u ~ j l i n ~ u L d i s u f i i t a : : a i u  
L, 

tyiode ~ J u f i i s a ~ a i u  high K' depolarize incubate n r i i u ~ ~ ~ n s z ~ w i z a i a ~ s u i u  30 UI; 

l n u d i c l u f i i r a z a i  high K' depolarize yn  15 uifl ~~a~nsnw ize in i sw"nK9L~u$~s . j ; i  

n i o f f n w i a l d  ImuK papaverine ~ a i u ~ + u C u  5 x 10.' ha15 t l ~ ~ u i m  10 ui; i s '%  

BaCl, ~a i udu%ud i . 1  7 ~ ~ ! a u h n ~ u m ? u ? u  ~ d i f l ~ b d a u w n n i r n n a a ~ s = : w i i ~ n ~ u ~ a ~ ~ ~ n " ~  

Y 
2.1 0  ~na iwnuas  CU 763-16-04 ua=: CU 763-1 5-13 ~ n n i s u a ~ 9 v a s n & i u ~ u e ~ ~ u u  

n s : ~ ~ l = : ~ l r t l m ~ t l l 9 L ~ ~ n T = : ~ ~ ~ 9 e ~ l ' f U l ~ 1 7 ~ 1 ~  tetraetylamrnonium chloride ( TEA ) 

* 
. . bfllw" DMSO d ~ ~ ~ l f l d  10 MI; ~&!71nld'Mf4'l'M" TEA ~ M I ~ A ~ I u L % ~ % ~  

3 
3  i raGbai4 ( rnM ) ~an1oan~9noanhu~u~~ifl~ni::~~l::al~lm~ni3~i9un~u~9YqU a k  

Y 
Iin$uiuhsean6Quai?a:niu Tyrode r ~ l s  7 n!s incubate n h u ~ u a d u u n ~ z ~ w i z e i ~ i ~ a ~  

3 
rl9uiu 60 MI; 1 n s ~ d ~ u u a i 7 a ~ a i s  Tyrode yn7 15 ui; ~d0'lw"n61uluo<n~9~~u~~~.j; i 

n i r ~ n w i r i e l d  TmsI'M" RI~~T~LAS"~::G cu 763-1 6-04 ~ $ 8  cu 763-1 5-1 3 FI~I~JL%U%M 5 x 1 o - ~  
rl 1 ha15 d ~ = : ~ i m  i 0 uin 1sl'M" T ~ A  ~ ? i u ~ ~ u $ u ~ Y i i ~ ~ n ~ u p 1 ~ ~ 1 ~ ~  ~ d ? ~ ~ ~ ~ $ f l ~ w a n i s n m a a a  

~ : u i i a n $ u ~ a ~  qu r i i n~uwnaa .~  

I 
2.1 1 Analwanes rninoxidil rionimor~tlasn6~uLuBb?uL]ns:Lwi::aiaisM~tli?Lda 



nszcfu~'lerfi7~u'lw~~lu tetraetylammonium chloride ( TEA ) 

T I ? E I ~ ~  Ethanol dszulna 10 ui; v k l l n ~ ! u & ~  TEA %uinRalui$uiu 

3 i i f i ~ i b n i f  ( mM ) d o n ~ n r m ~ a % o d n h u ~ ~ ~ ~ s " o u n s z L w ~ : : a ~ a ~ m ~ ~ i ~ L ~ u n ~ u m u  it& 

~ ~ n ~ u h " i a a o n ~ s u a i r a z a i u  Tyrode naplo 7 f ig4 incubate nhur<06uunrzrwTzoqitqswy 

ni?u?u 60 ra lG bo~dRjuraRiraz~io Tyrode q n l  15 uid Lis1fininhul68$nai?LiNi;\1$i 
4 4 

nqrdnwdnId lms'lu" minoxidil ~~aiut.+u+u 5 X loS &a?/ ~PLUIM 10 M ~ I  TEA 

~aiiniu%rar~in'Yn~u~auqu ~d~ou~~o~w~ni~vm' i3a~~zvd1an~u~a11~un'un~u~Is laa.11 

Y 
2.1 2 d n ~ w a a a q  CU 763-1 6-04 fiBnisvn6i?~nqn6iuLuak?om?zLw1=:aivisv;qia& 

n ~ : : $ ~ n l ? ~ ~ & 6 ~ ~ l f i i ~ ~ i m t ~ i ~  5- HT ~U~IWZRI~ calcium free - Krebs buffer 

h s l d  DMSO d?zuina 10 ui? i n  5-HT ~~~IRRP~ULCU$U 

I x 7 o" \a~ni; ( M ) don~smnsil~o.rnhuLGoLs"uunszLw~::a~wisv~~~a~~un~rrau a k  

qin$u6idoan&~i?saisa::a?er Krebs bicarbonate V R I ~  7 incubate nhrr~uoi?ou 

nxxw~z.n iw~sr rymuiu  60 uld kuLdduupiisazaqu Krebs bicarbonate y n l  15 uld 

a k ~ i n ~ u ~ d d u u a i s a z ~ i s  Krebs bicarbonate d u  calcium free - Krebs i i n ~ r ~ n r n s i a I d  
4 d 

holu" DMSO dszuqna 10 rain saM 5- HT naiu~%uiu~vijaun"un~~.~a~uqu r d i o u i h u  

won~snwna~szvii~n~u$1auqun"11n~x1vmn~~ 

Y 
2.1 3 iJn~wanaa . . cu 763-1 6-04 i ~ n i m m ~ ~ a ~ n f j i u ~ u ~ ~ ~ ' o u n ~ : : ~ ~ ~ : : a i v ~ s ~ ~ ~ i ~ ~ ~ n  

nsE(unisvnsi?&~ufii~x~~ms~~u BaCI, ~ u ~ i ~ a z a i u  calcium free - Krebs buffer 

Ir 

&olu" DMSO dszuim 10 ui?~ vk~inCu4iZM" BaCI, auimnaiu 
3 ~ h % u  3x10' h a i f  ( M ) ~ i ~ n 1 s v ~ ~ ~ ~ a n 6 1 ~ ~ u ~ ~ d o ~ n s : : ~ w 1 : : ' i l i ~ i s ~ a ~ ~ i a ~ i f l u n ~ u m a u  

Y ?u Vk9ln~uo"~~aan~asf i isa : :a~u  Krebs bicarbonate  RIB 7 n% incubate f l6laJ~~fI 
i ~ ~ ~ l l n o n w i z a ~ r r i s v ~ ~ ~ s u ~ u  60 u i i  ~ao~i laouf i i raas iu Krebs bicarbonate q n l  15 

~1; r tk~ in~raLddouf i i razaiu Krebs bicarbonate ~gra calcium free - Krebs d i n i r f f n ~  



i s W k o l G  DMSO drzuin.4 10 qn?i ;PW BaC12 P I ~ I U L $ U % ~ L M ~ ~ D U { E ~ ~ ~ U A ~ ~ ~ ~ ~  L ~ ~ U U  

wnnirmnn~~sztlii~n~p1mqup!r]n"~n4a~maa~ 

2.14 flnlnwamaq histamine s i o n i s a m ~ a a a ~ n h u L ~ a ~ i u u n s z ~ w i z o i t l i s v ~ ~ i a  

:rial dose response curve aasdisnsz(unisun~a histamine LLUUL~LU 

r u i n n ~ ~ u ~ b h  3 x lo6  , 3 x lo-', l o 4 ,  3 x LLR:: TaaiSr ( M ) ~lia~61KuBim 
Y 

n 1 s ~ ~ 6 ~ ~ ~ 4 n h U ~ ~ ~ ~ 5 ' ~ 1 ~ n ~ ~ ~ ~ l ~ ~ l ~ l ~ t l ~ ~ l ~  

Y 
2.15 Znwwnnaq cu 763-16-04 t i ian isvnGama~n6iu~u'e l~~~]ut laam~~al i l~~m~Z~~ 

nsziiuLdonr::+niswlil<a~auaisuqws~iu norepinephine ( NE ) 

~mulrt" DMSO dszu1t-u 10 u i i  vgq l i n tu ;q~~  N E  Y~IVIR~IUL<UC~ 

i r l o6  b.1~15 ( M ) ~iani?vmmiamqn&iuLdaL?uutlnmnb$ambbnq1w~nszdiob~un~amap1 
V 

qr] a k ~ i n ~ u 6 i a o a n 6 ~ u a i s a z a i u  Kreb Henseleit t lnlu 7 Y I ~  incubate n~iul%IL'?flu 
d 

naom~an~ma ' l t l ~u iu  60 1.414 ao~ddoraeiioazniu Kreb Henseleit y n l  15 %I$ rwal6 

n&iub$aw'n$adu~~qiqnis8nmdm1d &u~$f i idqbnnzr i  CU 763-16-04 n?iul+u+u 

5 x lob CIIaqi dszuqtu l o  uiG .i4W N E  ~ a i u ~ ~ u ~ u ~ v i i n ' u n i u ~ a u q ~  ~dB~lur?iuuwa 

n i s n ~ n n ~ ? z w ~ i s n ~ u ~ ? u ~ ~ n ' u n ~ u ~ m a a . j  

u 

~ E I Z G  DMSO dsz~ i t -u  10 UIG v6'~~intdubqIW" 5- HT R~IUL%U%~J 

Y 
I x rob &a15 ( M ) ~ j ~ n q m m R i m ~ ~ n & i a J ~ u a ~ ? ~ u ~ a a ~ ~ ~ a m ~ ~ m ~ Z ~ ~ n ~ z t i i ~ u ~ f l u n ~ u ~ a ~  

3 
?u akqin~uhsoan&q;?uaqsa::nla Kreb Henseleit *RIB 1 ~ $ 4  incubate ~ R " I u L u ~ L ? u Y  

~ ~ ~ m b ~ a m o n . r ~ v q j u i u  60 uid ~ n u d ~ o u f i i s n r a i u  Kreb Henseleit y n l  15 tbld LAQK 
n~iu~6'elw'n<a~iu~baiinqs3nmtiiaId k u Z f i f i i s k ~ ~ n z d  cu 763-1 6-04 n q q a ~ ~ % a ~ h  



V 

2.1 7 klnwiwano.1 cu 763-1 6-04 s i a n i ~ ~ m ~ ~ ~ a ~ n 6 i u ~ i i , a ~ ~ u u ~ a ~ m ~ ~ ~ ~ u ~ a l ~ l w ~ w ~ " 1 1 1 ~  

~d~nsz{unimnfi6aufiituitils~iu norepinephine ( NE ) 

V 

fmfl2w" DMSO d ~ z ~ i C l d  10 MI; ~ $ 4 j j l l n c ~ ~ ~ l I ?  NE a u i m ~ ? i u ~ ~ a ~ % u  
Y 

1 X 10" ( M ) ~ ~ n 1 9 1 1 ~ ~ ~ Y Q 4 n ~ l ~ ~ ~ ~ b ~ ~ 1 ~ ~ ~ ~ ~ b ~ ~ ~ ~ P l 4 ~ ~ ~ ~ \ ' ~ l 9 ~ ~ ~ n ~ r ] ~ ? ~ Q ~  
V V 3 

u~qqinriuh~tlani9~lfi1sa::nio Kreb Henseleit v a i o  7 ~ $ 4  incubate ~ ~ I ~ L ~ B L ? ~ Y J V R ~ A  

1 
~Ganam.rbqjuiu 60 u i i  &(II~R(JULISRVR~€~ Kreb Henseleit yn7 15 u i i  L i a ~ n 6 i u  

L 6 ~ < n ~ 9 ~ 6 u G / i . r h n i f ~ n ~ F i a l d  Tmu l f i f i i s k~n t~z r i  cu 763-16-04 miur&$u s x id5  

ha15 dt-ulna 10 m i  iqM NE ~9iumtu%u~vii6un~aJa~~~u t,d?ou~!suwanisnslaoq 

t : ~ i i q n ~ u ~ q ~ q u n " Y n ~ u ~ m a a ~  

Y 

b o l f i  DMSO dzui~ld 10 MI? unV;l~inCu?qlfi TEA '11ui~fiqiu~tu5u 

3 DaG&a ( rntd ) n'onqsrrm~q,osnriluL<aL?ouMaamL~omum4'1MqjM~ni~Lflun~un~u~x 
1, Y 

a~jqin6uhpoon~claira: :nio Kreb Henseleit RRIU 7 f6 .1  incubate n k u ~ u ~ ~ r l i o u a a a n  
-I A ~8amunabq.juiu 60 u i i  b ~ l d R ~ ~ ~ 1 9 f i ~ ~ 1 8  Kreb Henseleit ynq 15 uiq nol6n61u 

Y 
~uo~nnsi?Liu~isi inis~nmFia~d l m o l f i f i i o k ~ ~ n z u '  cu 763-16-04 ilia CU 763-15-1 3 

n ~ l u ~ % u % u  5 x lod h a l f  ~XUICU 10 UI? ?4lC TEA A ~ I U L ~ U $ U L ~ I ~ ~ ~ ~ ~ J R ~ Y J ~ ~  

~ r l ~ a u ~ C ; s u w a n i s n ~ a ~ ~ s z w . J i ~ n ~ u ~ ~ u ~ x n " u n ~ u ~ m a ~ i l  

Y 
2.1 9 Znwwaaaa cu 763-16-04 n'anisclnkaatn&iu~uoL5'uuvia~iaq~vy~iako 

n o z ~ u n i ~ a m ~ 9 & ~ ~ ~ 1 ~ u i m t ~ i u  norepinephine ( NE ) 



1 x lob Tam15 ( M ) 6 i ~ n i s v n m j a ~ ~ n h ~ - 1 ~ ~ ~ ~ ~ ~ o u ~ a i i ~ ~ ~ v ~ a i ~ ~ ~ u n ~ u ~ ~ ~ ~ u  vKa~ in  

$uhsaan&~oa.isa-alu Kreb Henseleit vaio 7 incubate n 6 i u ~ $ o ~ ~ l s u y i a i i @ ~ ~ u i u  

60 u i i  1nsid$ouaisamiu Kreb Henseleit )?n7 15 i d i G  b$B1~nfiiuLda$n6qiiud;qi7 

nis8nmiaId 1nsI~ais&aLnsizti CU 763-16-04 n?iub+u%u 5 X h015 dszuitu 

I o raid isM NE nqiu~%u+u'tiiKun4unau?u ~d;au~?ku w ~ n i s n m a a a s = : v i i ~ n ~ u n ~ ~ ~ u  

& s H  DMSO dszuim 10 u i i  v & ~ i n Z i d ; q ~  5-HT ~uimn9iu~$u%u 

I X I O ~  fun15 ( M ) 6 i a n i s ~ n s i ? a ~ . m h u ~ d a ~ S l o u v i ~ ~ i a ~ i v ~ ~ i ~ ~ i 9 u n u ~ u u  vtYaqinzu 

haoen6asais~1zaiu Kreb Henseleit aaiu 7 nia incubate n& iubda i?uuda~ ia~~u iu  

60 uifl koLd$ouaisazaw Kreb Henseleit yn7 15 uifl LdalCnrjiuL%arin~~iud<q.j;i 

nisdnwiioId 1ms'L99"fiis&asiz CU 763-1 6-04 A~IXIL$N%M 5 x I o - ~  b.mi4 ds:~im 

10 ui?i i d 6  5-HT ~ o i u ~ $ ~ G u ~ ~ i K u n j u n a u q u  ~ d ~ o u ~ ~ u u w a n ~ t n n a a a s : : w ~ i ~ n ~ u n ~ u  

quriirndunwwaa 

. . i l n w  dose response curve ma~~isnsz(unirnn~a TEA LLUYPL~PII~ 
li 

~ir71a1fl11~~%~$~ 1 ~n:: 3 CnGfun ( mM ) ~ 1 i u ~ i 6 u ~ a n ~ ~ ~ n m ' a r a ~ n a " i u ~ u o ~ ~ ~ l i r v i ~ ~ i  

a q i a y i a  rrkqin6unsz(unistlnKq&ao NE au ln~qi i l~$u$u I x lo4 Tun15 

nualuwanisnnaaa$16igu d i ~ ~ d u  f nqiu~ inLR~auuinr IB i ra~oi l i i~~do 

( mean k S.E ) 



nisi~~nzC$a;an~~ai in '  ~munls~d~uu~doupi?1r]bbrnn~1~?::v6l~n~r]m?uq~ 
d Y W  

( n ~ u $ ~ ~ ~ & % l f l l ~ k L ~ ~ : : ~ "  CU 763-1 6-04 M ~ D  CU 763-1 5-1 3 ) f i i l n t j ~ ~ ~ ~ B 9  ( ntjudmsu 

fi~sabq~nsl:sji CU 763-1 6-04 V?Q CU 763-1 5-1 3 ) Cnul% student ' s paired t-test Tau 
errd A '  

~ q ~ s n r ~ r i ~ p l ~ i u u n n i i ~ a ~ i i ~ i ~ ~ i i < ~ x ~ i ] f i o n ~ s z s i u n ~ i u n a r i u  95 % ( p < 0.05 ) 

fl15'~1~?61ddi drug parameter 'I.a"<gtlaq Van - Rossum ua:rnn.4:: , 1963 Iau 

h i  logarithm aaq affinity tleq non- competitive antagonist ~~amaluod pD2 ~iu?oawn 
v 

Y V  d 
~ u n i s l n m ~ u  

d 
[ B ] Zewc~ir]~~u$uuaa non-competitive antagonist luvdauha14 

E,, LR:: E+,~, R ~ p i ~ n i ~ v m K q ~ a q a  ( maximum contraction ) d t i a w n  

~ i n o z ~ u " l a i d o ~ i i u a : ~ f i i ~ ~ u t Q a ~ & q u  



Y 
1.1 uauoa DMSO d a n i s ~ n ~ u o t n & u r u a r ? o ~ l n s z ~ w ~ z ~ ~ v ~ s ~ ~ ~ ~ a r d a n ~ ~ u  

n~svnbYa6aualsuinqiu 5-HT. 

LiatG 5-HT uuuazauau inn~ iu~+u+~  I 04. I o6 .I 0' .i 05. I o - ~  naz I o4 

&~15~iuf ; iKu d a n 6 1 u ~ ~ a ~ ~ ~ u n ~ z ~ ~ 1 : : a i ~ i m ~ t l i ~ I ~ ~ a n 1 s n ~ a ~ ~ d 1 2  ~ a n ~ i i n l ; i u  
3 Y 
~ua r~ t l uns~~w iz~ i r t i s~y~ i~ t i i l auauaada  5HT & u r t m ~ r ~ u t l r a m i u ~ ~ l ~ ~ ' ~ w "  ( dose 

tr 

dependent ) 1u;Q maximum contraction r t k~ in~uqLann i~nauau8~ im  5-HT a9 i d a ~ ~  

DMSO uiu 10 u1d i a l w "  5-HT ~ruuazautlrai~niu~ii]m"u ~diwnnlTnnaoQrrah.~~Qfd 
Y 

12 wuil DMSO ~ ~ n d o n i ~ ~ h ~ ~ ~ ~ ~ n ~ ~ u ~ ~ a ~ ~ ~ u n ~ z ~ ~ i : : a ~ t l i ~ ~ ~ ' ~ i a  '&!ah~~ndid 

~inn$un?uquadi.r!CudiKqniaaGF ( P > 0.05 ) uana~qdd  13. 

V 

L d a t ~  DMSO ldlu 10 MI; ~&i91n.ld'~\G 5-HT ~ ~ u u a z a u ? l u i n n 1 i u ~ ~ u % ~  
3 

10'. lod .lo-' , lob, i 0: L L R ~  lo4  G I ~ i 5 m i u i i 6 u  ~ ~ n n l i i u ~ u ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ : : a i ~ ~ t r t ~ t l i a I d i  
Y 

wanimmno.r~a~d . . 14 u a m a i i n ~ ~ u ~ u a ~ ~ ~ ~ n ~ ~ ~ w ~ ~ a i v ~ ~ ~ y ~ i a m o u ~ ~ m ~ c d i a  5HT Insum 
' 2  -I V 

r ; i ? ~ ~ ~ s l ~ ~ l u a r a ~ r n ~ t w "  ( dose dependent ) qu?h maximum contraction ~&9lnM'ld9znfl 

nimauauosda 5-HT as 8 1  CU 763-16-04 urainn?iu~$u+u 5 X 10" M uiu 

10 u73 ittw" 5-HT uuufirauauinniu~la6u 18iwanimneo~LranQ~Q@si 14 w v i l  
Ji cu 763-16-04 a~irn~1?1u~%uiiM 5 x lo6  M i w ~ ~ m n 1 m ~ 6 ~ 1 a ~ n 6 i u ~ u a ~ ~ ~ ~ l n ~ : : ~ ~ i = :  

airr7srtyna L6anT::@ninrn&67i?u 5-HT LLRLRn maximum contraction 11n 100 % 

 flu 49.56 f 7.63 % ~ s u n n ~ i i ~ ~ i n n ~ u ~ a u ~ ~ ~ a d i ~ ~ l d " ~ d i ~ ~ ~ i i l a ~ ~  ( P < 0.05 ) braa.r 

~ ~ s d d  15 u ~ : : ~ ~ m a u u ~ n i . r m k a ' n o i ~ ~ r a  non - competitive antagonist yea 5-HT bB 
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I -@- 5-HT I I - 5-HT + DMSO / 

13 nsqrlufinstl~aas DMSO ~sianisanniaosnhu~daL?uun~::Lwq::~qMqsw;~ Lda 

ns::(un1sanK?6?u 5-HT kuufi::fl~tllaipl~?l~b~~$~ ( n = 6 ) 

n9ldbL~lil.1hl mean k S.E 
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5-HT + DMSO 

-C)-- 5--HT + CU 763-16-04 5 X 

* 5-HT + CU 763-1 6-04 5 x 1 o-6M 

* 

15 nmduamaua~ea cu 763-16-04 ( 5 x ha:: 5 x lod M ) Biani~vniiiillaanEilU 
Y 4 

r r a o ~ o u n s : : ~ r u i z o ~ ~ ~ s v ~ ' ~ ~ ~  ruonot.(un1svn~?6ao 5-HT L L U U ~ Y ~ U Y ~ ~ I P I F I ? ~ ~  

L&%M ( n = 6 ) 

ns~d~~wmadi mean k S.E 

* ~~anaiia~?iuumnsiiaq1nn~u~9'~~uod1aijtd'~d16~~1aw~m' ( P < 0.05 ) 



dlra~naAl drug parameter FIIU~BVD~ Van Rossurn , 1968 1 ~ 7 n j G  pD, yoa 

c U  763-16-04 ilul6IR?l~L~u~u 5 X M ~Vil<u 4.23 k 0.10 ~ f i n . i ~ ~ m q ~ i a d  1 

Lda~r i  DMSO raw 10 u16; v k q q n $ u ~ h - H T  ~ ~ u u a z f i u a u i n ~ ? i u &  

iol, 1 od ,I o - ~  , lo4, 1 o6 uaz I o - ~  GI~ikqudqKu 6janGiuL;aL;aunTtLvitaqviTv; 

g i ? ~ ~ w a n l s v n a a a k &  16 L&I< CU 763-16-04 au l f ln? lu l$u iu  5 X lo6 M ulu 

l o  u~ i a l i i  5-HT uuufiwuauqnmiu+qa&u ~a"wan~pnmasauf ina$~~d~ 16 wuil 

cu 763-1 6-04 au~nnaqu~+iu+iu 5 x lo4  M iiWaamnlTvn~?i?fa4n~~uL~ab~uunszLwl::alvls 

q a q ?  Li;anoz(un~lsrrn6~6?fl 5HT LLaVan maximum contraction i l n  99.83 k 0.17 % 

~i lu 91.50 zk 6.89 % ~ a ~ ~ ~ ~ n d i a ~ ~ n n ~ u p ~ ? u ~ ~ a ~ i ~ a ~ ~ ~ d l ~ ' y n l a a ~ n '  ( P > 0.05 ) kana 

n + l 1 5  

Ldalri DMSO r a m  10 uq! v h - j q i n i u ~ f i  5-HT ~ ~ u u B z ~ ~ a u 1 6 1 ~ 7 1 ~ ~ 6  
v 

u I O - ~ .  1 od .I 0-' . I ob , I oe5 ~ ~ a z  I o-( ~URI?RIU~I&LI ~ ~ ~ ~ & U L ; ~ B L ? ~ ~ ~ S ~ L W I ~ Q I ~ I S M ;  

sv~&wnnlrnna.ilacYa;d~ 17 CU 763-15-13 t l u ~ n n ? i u ~ % u ~ u  5 X l o +  M uiu 

10 u i i  &I< 5-HT uuuazfiuuuqnniuiqa6u l~wan imnnoauanak f id  17 wuii 
1 

CU 763-1 5-1 3 a t d ? n ~ ? i u ~ i u % u  5 x 10" M i w n a n n ~ . r ~ ~ ~ ? a a a n a " ~ u b u a b ? a u n s z ~ ~ l ~ a l ~ ~ . r  

r r l a l?  r dans r (un imn~?~? f l  5HT uaVan maximum contraction 91n 95.74 k 2.39 % 

4" 0 LJU 66.33 + 4.91 % iqunnsilqqqnn~~R~uQuaEiqauuuwin"ynlafi~~ ( P < 0.05 ) uanak 

@dl8 ~ ~ a z ~ ~ ~ a u u ~ w ~ a v l 8 ~ ~ n u ~ ~ ~ t d  non - competitive antagonist aaa 5-HT ka 
I , ,  w d  

~IUIN~I drug parameter n~u?zi?faa Van Rossum , 1968 hnln4; pD, Tad 

i 
CU 763-15-13 ~MI~A?IUL%U~M 5 X M ~ Y / l f i  3.98 k 0.10 Lbfin~&4t+l1~7~~ 1 

L d m ~  5-HT ~ ~ u u f i z a u r u i m n ~ i u r i u ~ u  I 09, 1 oa , 10.'. I o - ~  U Q ~  

I o - ~  IuaqkquriqKu iannr i iuL6a~?sunsz~w~=:a~v~sv~~~~\&wan~swnaaa~~;dd 19 uaaa 
3 

~lnhuiua~?fluno::~wqzaqv~sv~i?fq~~1aufiuaad ~ H T  huvn~L?h&Piquauqnd'L.j; 



Antagonist 

CU 763-1 5-13 ( 5 X l o 5  M ) 

CU 763-1 6-04 ( 5 X 1 o ' ~  M ) 

Papaverine ( 5 X M ) 

r 

pD2 

3.98 k 0.10 

4.23 k 0.10 

5.83 k 0.50 
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--0-- 5-HT + DMSO 

5-HT + CU 763-16-04 

, * 5-HT + CU 763-15-13 

-9 -8 -7 -6 -5 -4 

log 5-HT ( M ) 

;dd 18 nnd~~antua~oa CU 763-1 6-04 ( 5 X 10" M ) uaz CU 763-1 5-1 3 ( 5 X 10" M ) cia 
3 

nisamniuo. rnhuuaou5 'uu~i~~w1: :o~~1~~~~1~ rdonsz{unisam&cho 5-HT uuu 

fizfi~rnuqnn?iur.iiuQw ( n = 6 ) 

ns-dttamad~ mean k S.E 

* u a n ~ ~ t ~ ~ i u ~ m n d ~ m i n n ~ u ~ ~ ~ ~ ~ u a ~ ~ t ~ ~ ~ ~ l ~ ~ ~ l t ~ ~ f i  ( P < 0.05 ) 
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( dose dependent ) srah maximum contraction vksintraIzanni~mauaraaqda 5-HT 

84 L~BIG papaverine ~ ~ i n n . l i u l % u % ~  5 X 10" M uira 10 raid %'L$ 5-HT umaaau 

auimniuhqn"~ ~K~iwnnisnnnaqoawq&q~d$~g wui i  papaverine ru innqiu~4uiu 
4 

5 x lo^ M iwaann imnn i rasnr j i ub~~b~uun~zbwiz~ iv i svy~ i~~uansz~un iTvL i lK~6~u  

5-HT uazam maximum contraction ? in  86.88 f 8.35 % L$U 5.09 f 1.92 % ??a 

u m n a i i a q l n n ~ u A a u q u a d i ~ ~ l d " u i i 6 ~ ~ 1 ~ a ~ ~  ( P < 0.05 ) uaaaky.li 20 uaz&jnaauuT 

ni~rn8Ti?wullflu non - competitive antagonist am 5-HT ~ ~ f l ~ l ~ ? b ~ F i l  drug parameter 

u ,  "4 
miui~aaa Van Rossum . 1968 I~RI~Q; pD, ao4 papaverine aui~naiu~%u%u 5 X 

a 
M Lnlfk 5.83 k 0.50 UW~Q$QW?SIQM 1 

~,dol$ DMSO uira 10 raid v&~in6ral$ A C ~  uuuazauauinnqiu 
Y ~%uira lo-', lo4 lo-' CN~I~~IN~I$U ~ a n ~ i u ~ r a ~ b ~ u u n ~ z ~ w i z  

a i v ~ s v y r i ~ ~ t i w a n i s n n a a ~ & ~ ~ d ~  21 u a n ~ i i n ~ i u ~ ~ ~ $ ~ ~ n s z ~ ~ i z ~ i m i s ~ y ~ ~ i ~ m a ~ l a u a ~  
' 3  

i a  Ach ~noanf i~%~rumiuru ind~w"  ( dose dependent ) ?u% maximum contraction 

lda'Lfi cu 763-16-04 a u i n ~ a i u ~ % ~ % u  5 x 10.~  M uiu 10 uis &Id Ach U Y Y ~ L W U  

~uinsl iuha6u ~wanimnaaquemq~f i i  21 wui i  CU 763-16-04 TUI~A?IUL%UGI~ 

Y 
5 x 10" M i i w a a o l n i s m n ~ ~ a a ~ n i j i u ~ u a ~ ~ ~ u n ~ : : ~ w i : : a i v i ~ v ~ r i  ldensrcunimmnigau 

A C ~  auinma~ur$u5uezaud 10"- r o - ~  M di . rmni iq~inniunauYi !uadiq i ld"~di6r l l~~~a~~ 

( P < 0.05 ) L L ~ ~ P I P ~ @ ~  22 



-A- 5-HT + papaverine - 1  

-9 -8 -7 -6 -5 -4 

log 5-HT ( M ) 

;di 20 nsiduanqwr9raq papaverine ( 5 x M ) danlsrrmniroanhuLda~?uun~::Lw~z 

alw~otty i .1 Ldanor~unl+vmsi?~w 5-HT ~ u u f i a f i ~ 1 1 u i m i  ( n = 6 ) 

n s ~ d ~ ~ a n w i i  mean k S.E 

* ~ ~ ~ ~ ~ ~ ~ ~ ? i u ~ ~ m n p i i . r l l n n ~ U ~ a u ~ U ~ ~ 1 ~ ~ ~ ~ i 1 ~ ~ ~ 7 ~ ~ i i ~  ( P < 0.05 ) 
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-8 -7 -6 -5 -4 -3 -2 

log Ach ( M ) 

;da 22 nnd~~amswntlas CU 763-16-04 { 5 X loC ( n=6 ) ~~rp:: 5 X lo4 ( n=8 ) h~li 

( M ) sianiovn~~aosnhubdoL~'o'un~::Lwq::aqMlsv~~ ~isns:@nlsvmni~u 

AC~I  ~~uuazfizltlta~mna~zl~Q~.iipd 

nsq4uansk-1 mean zk S.E 
-Iu 0 * ( P < 0.05 ) 
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uyal? '.ianszfunlsvmsi?&9u Ach mnnn?luL+x$ua:fiud 10" - I 0-3 M iqllnndla 

91nn(un?uquad~.t;sd"~i1Kyw~saGG ( P < 0.05 ) u.aas~s$$ 22 

wnwan1swnaaqq1q6uh cu 763-16-04 "~1mna1x~"ii+u 5 x 1 o - ~  

unz 5 X 106 M LLaz CU 763-15-13 muinn?iub$xl<u 5 X M %-man maximum 

contraction ~ . r ' i r j L ~ m n d 1 a ~ u n j u n ~ u ~ u B d 1 q ~ t d ' o i 1 < ~ ~ 1 q a ? ~  ( P > 0.05 ) uplm.r~s~il622.25 

&' 
1.5 wauo4 papaverine ~ i ~ n i s 1 1 n P j i ~ 1 0 4 n ~ i ; l ~ L u a L ~ ~ ~ 1 n ~ b ~ i % ~ i 9 9 1 ~ 9 9 ~ " ~ 1 a ~ ~ ~  

W V  

n z ( u n i ~ ~ n n a ~ a c l a i s ~ 7 m s ~ 7 u  A C ~ .  

L~BIMY Ach U U U ~ ~ Y ~ ~ U Y U ~ ~ A ? I U L ~ U ~ U  10". lod,  IO", 10.~. l o 4 .  loJ LLPlZ 

Y i 
10' kd%iquiq&u d o n ~ ~ u ~ r a ~ d s u n ~ ~ w i z ~ 1 ~ 1 ~ ~ ~ ? 1 1 ? ~ m " w a n ~ s n m a ~ s ~ ~ ~ d 2 6  ~ u a l f i  

papaverine . ' l r~m~?' l r~ l<~l$ id  5 X M ulu 10 M1?i $d.iC Ach ~uufizfi~91u7n[sliUi1~ 

fiu ~wani~nnaaqLLfimq$a~dd 26 wuii ~apavei ink au1mn?iur.iiu4iu 5 x 10" M iiwa 

~ m n ~ ~ u m ~ a a ~ n h u ~ ~ a b ~ ' o u n ~ z ~ w ~ z a ~ v I i s w ~ " u i ~ ~ ~ ~ n s = : ~ u n i ? w m ~ ~ ~ ?  Ach LLarrrn 

maximum contraction w n  96.08 k 2.60 % L ~ U  9.65 k 5.56 % $ s u ~ n d w ~ 1 n n j u n ? u  

qued1siCui1niyvlwfiG6i ( P < 0.05 ) Lrfin6qzdi 27 

1.6 uaum cu 763-16-04 unr cu 763-15-13 ~'on7sunnjua.rn$iu~Ga1~~~1 

n ~ b w ~ z ~ i c r ~ s u ~ ~ i a ~ d n n z ~ w n ~ s w ~ ~ a ~ ~ a ~ s u i ~ q i u  CaCl,. 'Lunisazaiu 

high K+ depolarizing 
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/ Aclh + DMSO I 

log Ach ( M ) 

:dd 25 ~ ~ I ~ u ~ B ( w ~ ~ Y o P  CU 763-16-04 ( 5 X 10.' M ) Ut9Z CU 763-1 5-13 ( 5 X 1 o6 M ) S ~ B  
x 

n??~mei?~oan%u~ra~bs"~lu~~::1~?za1tl?sv1~'11 $ons-{ranisvnh~?s Ach uuu 

t= i~f iuv~dif lna iur~~ '%u ( n = 6 ) 

n~id~banad? mean + S.E 

* ~ ~ m ~ d ~ ~ a ~ ~ ~ ~ n d ~ ~ ~ ~ n n ~ u n ~ ~ ~ , u ~ d ~ ~ ~ t d " ~ ~ i n ' t l ; r n i a ~ i i ~  ( P < 0.05 ) 
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-8 -7 8 -5 -4 -3 -2 

log Ach ( M ) 

!l]$ 27 nsidu~slawa~aa papaverine ( 5 X loS M ) donisaa~?aaan&iu~~a~~f l~ns:bwiz 
d 

airrimyoi? ruanrz(uni&sl6~n"~o Ach uuu f i~u~ ra in~a iu~ iuu  ( n = 6 ) 

nsid~~fifiwii mean k S.E 

* ~ b a n a 8 a n ? i u ~ b n n i l ~ 7 i n n ~ u ~ a ~ ~ u ~ E i ~ a i t d " ~ d i ~ ~ ~ 7 9 ~ ~ ~  ( P < 0.05 ) 



i 
Lua incubate n h " i u ~ d a ~ i o u n s z ~ w i z a i v i s v ~ ~ ~ a ~ u a ~ ~ a z a ~  high K* 

depolarizing d d ~ i ~ q i n o ~ a L i u u ~ o t l l d  d i ~ n r i i u ~ ~ o b u u n s z ~ w ~ z ~ ~ ~ ~ m ~ l u a n ~ ~ z  

depolaiization L L d i ~ i l u l s n l l ~ ~ ? i ? r X  ~ w s i z ~ i . r r i ; ~ ~ ~ 1 a ~ ~ o u ~ a a u ~ u a l ~ a z n l o  high K+ 

depoiarizing ~ d a ~  DMSO uiu 10 uiG rr~ jq in lu I19"  CaCI, u u u a z a u ~ u i n ~ ? i u r C u  

+U 3 x 1 oS . 1 o - ~  , 3  x 104 ,loJ . 3 x 105 UR:: 1 h a i h i u I ; i g u  ~iant%iuL6a;DLjau 
Y 

~ ~ t . L w i z o i v ~ s v ~ u ~ ? ~ & ~ ~ a n ~ ~ w n a a ~ ~ ~ ~ d $  28 ~ ~ a n . r i i n h u r u o ~ ~ u u n s z ~ w ~ z a i ~ ~ m ~ v ~ ~  
' 3  

naufiuodFh CaCI, ~noMnsi?L~uaunluaulmi'bw" ( dose dependent ) ~d8119" 

cu 763-16-04 ~IUI~RIIUL~~%U 5 x loS M uiu 10 ui?i iqM CaC12 L L Y U ~ Y ~ N ~ U I ~  

n ~ u h c 6 ~  16wanisnnaa~uana~c~d$ 28 w u i i  CU 763-16-04 a u i n ~ ~ i u r % u 6 u  5 x lo+ 
bi 

M i i w a a n n i s ~ n K a ~ o c n 6 1 u ~ u ~ ~ s ' 0 u n r ~ ~ w 1 = : ~ 1 ~ 1 ~ t l ~ ~ 1  ~donsz+nisrrnn"~6~a CaCI, 

uazan maximum contraction q i n  100 96 lqu 53.66 k 3.82 % ~eunnsi iqqinnqunauqu 

adla;GwiilK~niaaFiE ( P < 0.05 ) uaol.r6'asdd 29 

b.mni?z high K' depolarizing ~dsinq~numaL;ou~aau ida119" DMSO 

ulu 10 ui; v k q i n $ u l ~  CaCI, ~uuaze iuau imu l?~u~ iuCu  3 x lo4 , 3  x lo4 

Y 
, i  0.' , 3  x 10.~ LLa: i 0.' h a i k i u d i K u  d a n & i u ~ u ~ ~ ~ a ~ n ~ z ~ ~ ~ z a ~ v ~ m y ~ ~ a ~ X w a n ~ s  

n f iaos~qn l i l 30  L d a ~  ccu 763-16-04 i l u i ~ ~ ~ a i u ~ & ~ u  5 x lo6 M uiu 10 iqW 

CaCl, u u u a ~ ~ u v u i n n i u h ~ 6 u  I6wiwanisnnnsquan~Kapl~ 30 W Y ~ I  cu 763-16-04 

Y A 
au ip lna iu~ iu$u 5 x lo6 M dwaL~unim~6ava~n&i~LuaLs'ouns=:~wi::oi~isu~"11 ~ u e  

nsz$unirumni&au CaCl, d maximum contraction q7n 100 % du 147.58 k 15.08 % 

J ~ a u n n e i i . r ~ i ~ n ~ u ~ a u ~ u o r i i ~ d l d ' u d i ~ ~ ~ 1 1 ~ a ~ ~  ( P < 0.05 ) i ~a~ lakp ln  29 

'Iuaniaz high K' depolarizing d d s i n w n u m L i i a u ~ a a u  ~d81fi DMSO 

uiu 10 uia r r k ~ i n C u I w "  CaCI, u u u ~ z a u u i i ~ u u  3 x lo-', 10' . 3  x lo4 

bi 
.10-', 3 x 1 0 . ~  URY 1~115m1~(;1Ku don6 iu~ua~s '~1~nr~~~ i : :a i~1 r r r~v1~~6wan1s  

n m a a t ~ a ~ l l d  31 ~da lC  cu 763-16-04 tluinn?iu~6u+iu 5 x los7. M uiu 10 1.414 i c  

CaCI, ~ ~ u u e z a u a u i m n i u h q & u  I 6 w a n ~ s n ~ l a o a u a n q ~ c ~ d ~  31 wuii CU 763-16-04 
. . Y 

t l u i n ~ p i u ~ $ u % u  5 X 16' M ! w ~ L &  maximum contraction TD~~&?ULU~$~U~SZLWI :  

\ 
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log CaCI2 ( M ) 

@d29 nsduamswaqoq CU 763-16-04 { 5 X ( n=6 ) , 5 X lo4 ( n=8 ) , 5 X 

P 
( n=6 ) uar. 5 x lo4 ( n=6 ) ~utl l; ( M ) } sianlnrplsi?ao~nR"lul~a~s"~11n~2:~~7", 

4 
oiaisayqia ~uons$un1isltn6'~m"Qu CaC12 LLUU~~.~UDUIBIRQIUL%~ IU~~UT 

n"vW high K+ depolarizing 

flTld~bfiPl~F"i1 mean +- S.E 

* ~ ~ a p i a ' l . r ~ a ~ u ~ m n ~ i ~ ~ ~ ~ n n ~ u ~ ~ a ~ ~ u a E i ~ ~ ~ t d ' u d ~ ~ ~ ~ ~ ~ ~ ~ ~  - ( P < 0.05 ) 
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bani?:: high K' depolarizing ddnminuma~;uu~aera r d n l ~  DMSO 

ulra 10 uin' anjqintulf i  CaCI, ~~uuazauruianaiu~Cu%u 3 x 10". l o 4 .  3 x l o 4  
f ;  

I oJ, 3 x ha:: 1 o-2 Tuai5m~11uljiKu d ~ n 6 i u ~ ~ o ~ ~ u u n f z ~ w i z B 1 ~ ~ 1 9 ~ ; ' ~ i a ~ & w n n i ~  

nnao4Kap.d 32 L & l %  cu 763-16-04 auinnalu~iiu%u 5 x 10" M uiu 10 ulG +a% 

C~CI, uuuazauruinniua"i~6u l~w~n isnnaaauana~a~d i  32 WU~I  C u  763-16-04 
t. 

.11uinm~iu~~u%u 5 x loa M ~ W W L % U  maximum contraction n o a n ~ ~ u ~ ~ a b ? ~ u n s z ~ w ~ z  

o m i t n y ~ ~  Ldonszcunimn~q~arr tact, i i n  100 % L ~ U  135.77 f 13.67 % 8aunn 

s i i a q i n n r j u n ? u q u o d i a ~ s d ' ~ ~ i ~ ~ ~ ~ i ~ ~ ? i G  ( P < 0.05 ) ~ ~ a n a k ~ d i  29 

Iuani?:: high K' depolarizing ~ d ~ l ~ ~ l n ~ ~ a ~ ~ u r a  Lda13 DMSO 

ulu 10 raid mkwnzul f i  CaCI, ~ ~ u ~ a z a u r u l n m a i ~ ~ ~ ~ i i u  3 x lo6 ,  l o 4  . 3  x 104 

,lo-' , 3  x I 0.' na:: I o-, hn i5m~u i lKu  d e n h u ~ d e $ u u n s z ~ w i : : ~ i ~ 9 i s ~ ~ ~ " ~ i a l ~ ~ a n ~ ~  

nnammjyA 33 tda1~1. cu 763-15-13 ~u~nn? l r r~%u$u  5 x l o 5  M uiu 10 uifl ;~Ifi 

CaCI, uuunzaut lu inniu%ia l&wanisnnwaauanaKaplM" 33 wuil CU 763-1 5-1 3 auTn 
2 

R ? I U L ~ U ' ~  5 X loS M ~ ~ ~ ~ ~ ~ l ~ M ~ l ~ ~ i ? a ~ ~ n ~ l U ~ ~ ~ L 5 ' ~ ~ n ~ ~ L ~ 7 ~ ~ l ~ l ~ ~ ~ t l l  l ~~n5 'Z fu  

nis~w<q&qo CaCI, L L K ~ B I  maximum contraction Tin 100 % L ~ U  33.87 k 4 . 1 6  % $a 

u n n i i ~ ~ i n n ~ u n a u q ~ o d i a f i w " u ~ i 6 ~ n ~ a ~ ~ ~  ( P < 0.05 ) ~afla~qdM" 34 

luani2z high K' depolarizing d~nmlnLLma~uuaau  tda~ f i  DMSO 

uiu 10 uln' U&aqln$ulw" CaCI, ~~uuazautluinna~u~iiu.iiu 3 x lo6.  l o4  , 
I, 

3 x lo' 3 x uaz I o-, G I a i k i ~ i i K u  ~ ~ ~ ~ F ; ~ L ~ Q L ~ ' ~ u ~ o ~ ~ ~ I ~ B ~ ~ I ~ u ~ " I I ~ ~ ~ &  

wanlsnnaoa&asdi 3 5  ~do~$i cu 763-15-13 t l ~ i ~ l n a l u ~ % u h  5 X lod M Mu 10 uiii 

CaCI, ~ i u u a z a u a u i m i i 6 u  ~ ~ w a n ~ m n a o a ~ m r l a l a ~ ~ ~ d ~  35 wuii CU 763-1 5-13 

t l u q n m a i u ~ ~ u ~  5 x l o 4  M iiwaLdu maximum contraction tloan~uL6o~sunrzLwi: 
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-4.5 -4 -3.5 -3 -2.5 -2 

log CaCI2 M ) 

34 ~ S ~ Y I L L R B I . I W L ~ ~ ~  cu 763-15-13 ( 5 x lol w z  5 x lo8 M ) rionlsrrnKarosn+w 
Y 

L U ~ L ~ ~ ~ ~ ~ : L W I Z ~ I M I T M ; " I I I ~  Ldonqz@niwfi~igau C ~ C I ~  ~uuazaululmRq1u 

~$ad.iiu~ufi~~nZnw high K+ depolarizing ( n = 6 ) 

ns~rlufin;ld~ mean & S.E 

* ~ ~ a n d ~ ~ ~ a 1 r r ~ ~ n n d i m 1 n n ~ r r ~ 1 ~ u q u o u ' i i ] ~ ~ ~ ~ i 6 ~ ~ 1 . ~ ~ ~ ~  ( P < 0.05 ) 



user
Text Box
64



d 
1.7. anuod papaverine r i snn i~~6~~~f lunz~w7za7~~7~~;211a  i,uensr(u 

V w 
nl5YIRSI~R~fl~lSU1~IS~lW CaCI, 2 L l ~ ' l ~ B ~ l f l  high K+ depolarizing 

3 
r i a  incubate n ~ i u r u o r ~ s u n ~ t . r w i ~ o ~ v ~ ~ v ~ " ~ ~ i a ~ ~ a i ~ a t . a i s  high K' 

depolarizing idnminuna~~su~oou r t n j l i n i u ~ ~ "  CaCI, ~ u u p i r e u ~ u i n ~ ~ i u ~ + u + ~  
u 

3 x , lo4 ,3 x 104 , lod , 3  x go3 L L ~ Z  ha15miu6i$u ~ ' i l n 6 ~ u ~ ~ ~ b ~ s u n ~ t . ~ w i t .  
.& 

s i r t is r t raa ia~&wanis~l i lnoa~~2di  36 ~ r a m . r i ~ n ~ ~ u ~ u o r ~ ~ u n ~ t . r w i z a i u i ~ ~ ~ ' ~ i ~ m o u f i ~ ~ a ~ o  
' 3  

CaCI, kcluplsi?riruauwiu~~~m~'lw" ( dose dependent ) L&IG papaverine ~ u i n ~ ? i u ~ + u  
d 4 

$u 5 x loS M UIM 10 MIY~ qald CaCI, ~ruuazauauimniuha6u EwanisnnaoaKasd 

d 36 wuii papaverine urainpl~iudubu 5 x 10' M iwnamnisvn~l.oanhuLdaL;su 

n~zrwit.oiv~svy~i?~$anszcuni9vn~~&~ CaCl, unzau maximum contraction Tin 

100 % LOU 0 % iaumndia~ inn~un?uquBdia~ ld"od i~syv i . ra~~ ( P < 0.05 ) LL~ndKqzd 

4 37 

1.8. wagma CU 763-16-04 Maz CU 763-15-13 6an$ia~i?m~?uunzbwia 
U v 

o7uiscri;uia ~dnnnfunis~nma A~UPIISU~R~IU BaCI, 'Luaisnmiu 

high K+ depolarizing 

'Ltaani~r high K' depolarizing d d T i m i n u ~ a ~ i c l u a  r d o ~ <  DMSO 

MIM 10 MI$ nkqin$ubw" BaCl, rruu~zfiuaraimn?iu~~u~u , 3  X 10" , lo4 
2 

.3 x 10" unt. 1 o'l Tuaikiu616u s i o n r i ~ u ~ u o ~ ~ ~ u n s z ~ w ~ t . ~ i v i ~ ~ ~ a ~ a ~ & w a n ~ ~  

nnaaa&;l]$ 38 LLan.riinhu~~a$sun?2:cwi::a?~i~v~"IIi~mouau.o.ri.o BaCI, ~nsvn 

kL~u$uniurnuindlu" ( dose dependent ) L~BII? CU 763-1 6-04 rulnn?iu~Cu 

$M 5 x M 14'714 10 ui4 iaII? BaCI, uuuat.fiuu~inoliu51~6~ Ihan is  

nnaoaKapIi 38 ~ u i i  cu 763-16-04 ?IMI~~R~IUL~NGM 5 x I O - ~  M iwaam 
-4 

maximum contraction r ~ a n ~ ~ u ~ u o r i o u n s t . r w i z o ~ u i ~ v y ~ i ~ ~ ~ ~ n ~ t . ~ ~ n i ~ v n ~ ~ & a ~  
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log CaCI2 ( M ) 

&37 r.nduanqknraa papaverine ( 5 x 10" M ) . sisnimn~qaoanrjiIuLdaL~?uuns=:Lwi=: 

olnisrrrgmq Ldansz<uniirrmbi?~w CaCI, ~ ~ u u ~ ~ ~ u r u i ~ n ~ i u t + u + u ~ u a i s n z n i o  

high K' depolarizing ( n = 6 ) 

ns id~~f inah i  mean + S.E 

* ~ ~ a n a i ; a n ~ i r r ~ ~ n n s i i m i n n ~ u n a u ~ u a d i a ~ ~ 0 ~ i ~ q ~ 1 i a ~ ~ ~  ( P < 0.05 ) 
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hrapini~r. high K' depolarizing < d ~ l f i l l n i , t ~ R l ~ o u ~ ~ a ~  ~dolI? DMSO 

MIM 10 1-47; ~fiq,nZuZw" BaCI, ~~uua::aurnuioln~iu~%uu loS . 3 x lo6 .lo4 
Y 

,3 x 1 o4 un:: i oJ &nik iud i$u  l a n a " ~ u ~ u o ~ ~ u ~ n ~ : : ~ w ~ : : ~ ~ ~ ~ s t l y ? ~ i a I m " ~ a n ~ s ~ ~ a a a  

$d$d 40 L ~ D W  CU 763-16-04 i lu lnn? lu l+ui~  5 X lo8 M ulu 10 UI?I 

BaCI, ~~~ufi::auuuiatil7u%1afiu ~gwan~mmnaaca& 40 wuii  cu 763-16-04 

ala~nnqiu~4uiira 5 x lob M i w n t i k ~  maximum contraction ~ ~ a ~ n h ~ ~ $ o r ? o u n s z r w i z  

oia~nr~al?~dnns::$unimw~?~?o BaCI, 9in 100 % tau 140.34 k 4.48 % &wn~ii9 

q i n n ~ u ~ l q u q u a d i a ~ C o d i n ' ~ ~ i q f i ~ R  ( P < 0.05 ) uaplakZdd 39 

luani?: high K' depolarizing d d n m l n u n n l ~ u u ~ o o u  L ~ ~ I I ?  DMSO uiu 

10 ui; v n j s i n z u ~ ~  BaCI, nyuarau~uidlnpl?iu~aj,u~u $ 3  x 106 .3 x 104 rmz 

1 o - ~  G I I P ~ ~ I U B I ~ Y ~  6 i m n ~ i u ~ ~ o ~ ~ u u n 0 : : ~ ~ ~ z m 1 a 1 ~ v ~ r n i a 1 ~ w ~ n i ~ ~ m a ~ ~ ~ ~ ~ ~ ~  41 L d a ~  
d d 

CU 763-15-13 i l u i ~ ~ n ' ~ i u ~ % u ? u  5 X lo6 M ulu 10 UIM 1.116 BaCI2 ~ u u f i z d u a ~ i n f l i u  

hqgu 'lrm"wRnlmronoakfd~ 41 wuii  CU 763-15-13 i l ~ n n ~ i u ~ % u < u  5 x 10" M Gna 

nnnimn~~~oan~iuLJoL~ounT::Lwizaiwim~~i~~dans: :~uniswmr; i~~~o BaCI, unxnn 

maximum contraction w n  100 % tdu 32.70 k 8.12 % ~aUwnpil.19inn(uR?~~U9~ii4~ld'fl 

diRiyniaaiiZ ( P < 0.05 ) usma~ap l<  42 

LY 
1.9: wnua.1 papaverine d o n & ~ ~ ~ a ~ ~ o ~ n ~ ~ ~ i ~ o i ~ i ~ u ~ ~ i a  $onrn@.mis 

V I, 

I 1 A n ? R ? U I I ' I U l m q l U  BaCs .(UR~S.YRI(~ high K+ depolarizing 

1 Lda incubate n r i l U ~ ~ ~ L ~ ~ ~ n ~ 3 ~ l = : ~ 7 ~ 1 ~ ~ ? 1 1 ~ ~ ~ ~ l ~ n = : a l f l  high K' 

depolarizing $ d m m i n u n a t ~ o u ~ a a u  ~ i ~ n s z t w i : a i r n s ~ ~ i l ~ ~ o ~ ~ ~ a n i ~ z  

depolarization ~ L ~ ~ ~ ~ ~ ~ ~ I S ~ ~ M ~ ~ ~ ~ ~ ~ W S ~ ~ ~ ~ ~ L L A ~ ~ ~ ~ ~ ~ ~ ~ M ~ M ~ I S ~ ~ ~ I U  high K+ 

depolarizing i d a ~ ~  BaCI, uuuazluauisrn?iuru"uu"u lod , 3  X lo=) .lc4 ,3 X lo4 un:: 
tr -1 

1 o - ~  fua~5miudi&u ' u d a ~ i ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ ~ : : ~ l ~ i ~ ~ ~ ? I i Q ' l ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~  4 3  usma 



-+- BaClz + DMSO 

* BaC12 + CU 763-16-04 5 X l o 5  M 

d - * BaC12 + CU 763-16-04 5 X 10 M 

-5 -4.5 -4 -3.5 -3 

log BaC12 ( M ) 

$14 39 nnduafiwnmod cu 763-16-04 ( 5 x 10" un:: 5 x lo6 M ) 6iani~anGw~anhiu 

rio17sun?zbwizalalovv'Ui9 Li;ansz{unisan~9m"?u BaCl, uuuazauluidlnnllu 

~$u"iild2uaisnznia high K~ depolarizing ( n = 6 ) 

n~id~banahi mean rk S.E 

* u a n t ~ a ~ ~ ~ u u n n 6 i i ~ ~ i n n ~ ~ ~ 1 a ~ l q ~ ] ~ d 1 a ~ ~ ~ d 1 6 ~ ~ i . j d ~ ~  ( P < 0.05 ) 
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-+-- BaCI2 + DMSO r- 

log BaC1, ( M ) 

42 n~ ld l l a~ la~~11md CU 763-1 6-04 ( 5 X loi M ) L L X  CU 763-1 5-13 ( 5 X lo6 M ) 
3 

nlsrrn~9ao;nhrnuors'~uri~z~w1zd1~1~~y1119 Ldanrz+mmn~96w BaCI, uuu 

fizfi~~~uin~?~ub%XI.u"u aufiisaza?o high K' depolarizing ( n = 6 ) 

n~iduamadi mean k S.E 
d "  0 

* u a r n a ~ a ~ a ~ u u m n o i ~ a l ~ n n ~ ~ ] ~ a u ~ u a ~ ~ ~ u u ~ f i ~ K ~ ~ ~ a f i G ~  ( P < 0.05 ) 
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i ~ n ~ ( l u L ~ e L ~ ' ~ ~ n s ~ b W i ~ % l v i ~ ~ ~ " U i 9 ~ ~ f ] f i ~ % ~ d a  BaCI, ~muvn~~~$u$urniuoraimi~~j;  
d 4 

(dose dependent) ~ d a ~ f i  papaverine a u i n n ? i u ~ b h  5 X 10" M uira 10 uin qq'iI? 

BaCI, ~ U ~ i P Z i P u ~ ~ i ~ ~ i u ~ i ~  ' l h u n i m n s o a ~ a d d  43 wuii papaverine ou inn? lu  

~iuCu 5 x loi M ;wnn8nimn~?.uaanhurdar~ounszLwizeivisw~"uiaLdBnTz(raniTvm6a 

169u BaCI, LLRzRm maximum contraction 41n 100 % d r a  0 % d a ~ m n d i a q i n n d u ~ ~ ~  

or i ia i i$ f le i i~~n iqa i iR ( P < 0.05 ) uansgqd i  44 

~ d e ~ i i  DMSO uiu 10 uit a ~ q i n $ u I ~  TEA au i6 lnn~ iu~b i i ra  3 j j R g h t l l j  
Y 

( m M  ) d a n ~ i u r u a d a u n ~ = : ~ w i ~ ' i ] i w i ~ t t Y a i ? ~ d i ~ ~ n i a 4 5  ufinaii TEA rum 
2 

3 mM ~ 1 ~ f i ~ ~ r n n i m ~ ~ a ~ ~ n a " i u ~ ~ ' i ] b s ' o u n r : : ~ ~ i z 8 i v i ~ ~ ~ a i a ~ ~ i ~ . a " m r ~ u  ~mf i~?mn i~mau 

~ U D ~ L L U ~  phasic contraction unrniuhu tonic contraction CG 763-1 6-04 

a u i m ~ ~ i u t Q u i u  5 x loi M uiu 10 uiYi ;aM TEA a ~ i n ~ v i i r ~ u ' l n Y w t l n i ~ ~ ~ a ~ a ~ a p d  

45 WU<I CU 763-16-04 TUI~~PI?IUL$U$U 5 X M i;wnnm phasic contraction aaa 

nhuL~BduunTzLrr izaivirvy~i~qin 100% ~ i lu  19. I 7 + 5.23 % Qw,nndiaqinndum?u 

qua$idCadiniyni. iai i f i  ( P < 0.05 ) uazam tonic contraction q in 100 % LOU 

38.7 f 10.58 % ~ a u n n ~ i ~ l i n n ~ u R ? u q u a d i ~ ~ ~ ~ ~ i ~ r b l ~ i ~ ~ ? ~  ( P < 0.05 ) LL6a.1 

~ q ~ l f n '  46 

nisnmnaaajzdd 47 nu41 CU 763-15-13 r u i ~ ~ ? i u ~ % u ~ u  5 X lo6 M S w ~ a n  phasic 

l ia r  tonic contraction f l a a n r i i ~ ~ ~ ~ ~ ~ ~ l u n ~ z ~ ~ i z ~ i v i ~ ~ ~ n i a  ~mflar~l phasic 

contraction ? in  100 ~ / o  rilu 18.61 + 7.85 % ~ ~ a ~ n ~ i a q i n n ~ u n ~ u ~ u a ~ j i ~ i ~ u d i ~ ~  

MIJ~~% ( P < 0.05 ) unznn tonic contraction ? i n  100 % L ~ U  33.69 k 14.56 % 

4 w  0 

daunn6iqqinn~uRauqu8diduuuai~y~ii16?m' ( P < 0.05 ) ~tIplq&~dn' 48 



-5 -4.5 -4 -3.5 -3 ' 

I 
log BaC12 ( M ) 

?dd 44 nsivllmrntw~~m papaverine ( 5 x 10" M ) cianisnnK9,aanhuLdaLs'uuns::Lwi:: 

a iuiouyi? Ldano:~)"un<stnwi~w BaCI, ~ ~ ~ ~ a a r u ~ ~ ~ n ~ ~ u ~ . i i u i u l ~ f i ~ ~ ~ : : ~ ~ u  

high K+ depolarizing ( n = 6 ) 

nsivJ~~amt61 mean k S.E 

* ~ ~ a n t 8 t ~ ? i u u n n d 1 m 1 n n ~ ~ a ~ u ~ u ~ ~ 1 t u ' t d ' u ~ 1 6 r y ~ 1 t ~ ~ ~  ( P < 0.05 ) 
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TEA + DMSO TEA + Ci1763-16-04 

phasic contraction 

TEA + DtvlSO TEA + CU 763-16-04 

tonic contraction 

Y ;di4(j n ~ 1 d ~ a n 9 ~ ~ 1 1 ~ 9  CU 763-16-04 ( 5 X lo5 M ) s i ~ n 7 ~ ~ ~ ~ ~ ~ ( 1 9 n E i 7 u ~ ~ ' i ] b S ' u ~ 1 n ~ ~ ~ w 7 z  
d 

aiaisuyai., ruenrz(unimnpi?Au TEA ( 3 mM ) ( n = 6 ) 

nsidr~firn;lh? mean k S.E 

* uams8~n~1uumnc i~aq inn~u~~~qu~r i i i l iCu i iA '~n~~aZG ( P < 0.05 ) 
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TEA + DMSO TEA + CU 763-15-13 

phasic contraction 

TEA + DMSO TEA + CU 763-1 5-13 

tonic contraction 

fld 48 nnd~~answatloa CU 763-1 5-1 3 ( 5 x 10" M ) ~ianisamkqasn&ijluLdaL;uunszbwiz 
A a i w l s v y i a  ~ ~ o n s z @ n l s ~ m m i ~ ? u  TEA ( 3 mM ) ( n = 6 ) 

ns id~wnai i  mean k S.E 

* ~ a n s ~ s ~ ~ i u ~ m n e i i s l ~ n n ~ ~ a ~ ~ p ! u ~ ~ i a ~ l d ' a d ~ R " ~ n ~ a a ~ G  ( P < 0.05 ) 



2 d 
1 .l I .  wsuoa rninoxidil ~ B ~ ~ I ~ u ~ u B ~ ? u u ~ ~ L w ~ ~ I M ~ s M ~ " ~ ~ ~ ~  b ~ a n % { l d n l T  

M R ~ & U R I S U I R S ~ U  TEA 

~,delri ethanol ulu 10 ui; 
Y 

M&qlnlk'Iw" TEA 'UMI~R~IU~%~.J$U 3 
d iia5hnl5, ( mM s i o n h u r ~ ~ d o v n s z ~ w ~ z a i ~ ~ s ~ ~ 1 1 ~ ~ 1 m " w ~ ~ n i ~ m a a n  49 ~ d a l ~  

rninoxidil TMI~~P~~IUL+~%U 5 X M MIM 10 ~ 7 $  $dl$ TEA ' U M I ~ ~ L ~ I L ~ ~ ~ ~ W ~ ? ~ I S  

nmanaiYayd$ 49 wuii minoxidil ~talnA9lu~+u+iu 5 X lo6 M iiwaapl phasic La:: 
3 

tonic contraction ~ ~ a n 6 l ; l ~ L l d ~ L ? 0 ~ n ~ ~ ~ l ~ ~ l V l ~ ~ ~ U l 3  & L I R ~  phasic contraction 

qln 100 % LOU 69.69 f 10.76 % ~ ~ ~ m n p i i a q ~ n n ~ u n ~ u 9 u o ~ i a i j ~ u d ~ n " y m ~ ~ ~ ~ ~  
i 

( P < 0.05 ) Lbnzam tonic contraction l i n  100 % L ~ M  34.08 k 12.67 % rnaumndi~ 
r ( u  0 -J 

qinn~uw?uquadiquuafi?iiq~iad'i~ ( P < 0.05 ) ufirnaKqdn 50 

1.12. wnuaa cu 763-16-04 d o n & u r ~ a r ~ e u n ~ ~ ~ i ~ ~ i ~ i ~ ~ " ~ ~ a ~ ~ a n ~ { u  
w v  

f l l S V I R ~ ~ R a U ~ l T U 1 R S ~ l ~  5-HT ~ ~ ' A l S n ~ n l f l  calcium free - Krebs buffer 

L~QIC DMSO uiu 10 UI; t r kq in~u l f i  5-HT ~uia~??u~%;lU+u I x loS 
v d &a15 d . i l n ~ i u ~ ~ a ~ ~ o u n o z ~ ~ ~ z a i ~ i s ~ ~ ~ ~ ~ ~ ~ ~ l a n l s m n ~ ~ ~ ~ a , ~ d 5 1  L B ~ ~ I  5-HT 9uin 

X 
A ? l i l ~ C ~ < t a  1 X 10" TuaiQ d ? ~ ~ ~ ~ ~ n l 9 l ~ 6 1 ~ ~ ~ n 6 l 9 1 L ~ ~ ~ ~ L I ' ~ n ~ ~ ~ ~ l ~ ~ l ~ 7 ' 3 ~ ~ ' f l l 1 ~ ~ 7 ~  

$m~9u tdo~c CU 763-16-04 auinn?lu!%uh 5 X lob M uiu 1Q ul$ i a l w "  5-HT 

t lu7n~vi i r~u1~anl~rnrnnad~~~1~$ 51 wvi i  CU 763-16-04 auw~9lur$u%u 5 X lo5 M 
Y 

i w ~ a m  maximum contraction a e ~ n & u ~ u o r ~ o u n ~ ~ ~ w i : : ~ i u i m ~ a i ~ ~ ~ n  1 0  % L ~ U  

A 
53.88 f 7.21 % a ~ ~ ~ ~ l n T i i ~ ~ i n n ~ u ~ ? v ~ u a d ~ a ~ l d ' ~ d i ~ ~ w i . ~ d ~ ~  ( P < 0.05 ) LLRA.~% 

52 
a 

I .I 3.ueuo.r cu 763-16-04 s i a n & ~ ~ u o ~ ~ u u n ~ r ~ i = : ~ i ~ ~ ~ v ~ u i a ~ i ; a n ~ ~ ~  

f ' t I % ~ n R ' ? & a ~ i S a I l ~ ~ f 7 ~  BaCI, .(UPIISFI=:~~~ calcium free - Krebs 

buffer 

L&II~~ DMSO ulu 10 1615 v;a~ln~!ildfi BaCI, ~uqn~? lu~$u%u 3 X lo4 
1 ha15 ~ o n h u r u e d s u n o n w i z ~ ~ ~ 1 m ~ a i ? 1 6 w a n i m n a ~ ~ m ' . j ~ ~  53 uanqii BaCI, aulm 

Y 
n?iu~+u%u 3 x 1 o4 Tun15 iii~L~nnl~~nSilaadno"~~Lufl~?~untzLwlzai~lt~~alaadi~ 
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TEA + ethanol TEA + minoxidil , 

phasic contraction 

TEA + ethanol TEA + minoxidil 

tonic contraction 

Y $4 50 nnduan.iwnao.r minoxidil ( 5 X M ) ~ Q ~ ~ ~ ~ ~ ~ ~ ~ Q . ~ ~ & I U L M Q L S ' ~ Y ~ S : : ~ W I : :  

a lnqo l ryw ~danrzFjun~smm6a~aa TEA ( 3 mM ) ( n=6 ) 

nsdt~arn.ihi mean k S.E 

* ~ ~ ~ m ~ i ; . i n ~ ~ u ~ ~ n n s i ~ . r l ~ n n ~ ~ ~ ~ ~ c s , ~ o E i ~ ~ i l d ' a i i K ~ m i ~ ~ ~ ~  ( P < 0.05 ) 
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0 

5-HT + DMSO 

Y nli 52 nnduapl.rwnaa.r cu 763-16-04 ( 5 x M ) s i a n ~ s v p l ~ ~ u o ~ n ~ ~ j l u ~ u a ~ ~ u ~  

nEz!,w~zslrrlm\a?? Lianoz(un?sam~q~7~ 5-HT ?ua?o@znlu calcium 

free - Kreb buffer ( n=6 ) 

ns14~~andi mean f S.E 

4 w  0 

* u a p l ~ i ; . r ~ ~ ~ r - r ~ ~ s l n d ? ~ ~ 1 n n ~ r - r ~ ~ ~ ~ u a d ~ ~ x l u 0 ~ 1 6 ~ ~ 1 ~ a ~ ~  ( P < 0.05 



user
Text Box
86



%lqu L d s l ~  CU 763-16-04 aulnn?lu~%u+u 5 x l o d  M ulu 10 1.47; i a l r i  BaCI, 

a u ~ m ~ v i ~ r ~ u ~ ~ w s n ~ m m s a a ~ a ~ ~ d  53 nu<? cu 763-16-04 aulmn?lu~h$u 5 x lod M 
Y 

dwnam maximum contraction a a a n h u ~ r a a ~ ~ a u n ~ : : ~ w i : : a i v ~ ~ v ~ n ~ ~ ~ i n  roo % ~ i lu  

15.67 f 4.53 % ~ a o m n d ~ ~ q i n n ~ ~ n ? u ~ u a ~ ~ ~ ~ ~ a d ~ ~ ~ M ~ a f i ~ ~  ( P < 0.05 ) upinah 

@i 54 

2 
1 .14 .Ua~~P histamine b i o n i ~ n ~ ~ u n l m ~ R Y ? u o P n & u r u o r i u ~ n ~ r ~ ~ l ~ @ l ~ l 5  

wy'll ia 

I&U histamine U Y Y Q : : I U ~ U ~ ~ ? I ~ U  3 X lod . l oS ,  3 X lo6 . 
3 lo' , 3  x 104 un:: INPT~~IUBIKY i U a n ~ m m ~ ~ i ? ' ~ ~ a n & ~ u ~ u a ~ s ' n u n ~ z ~ ~ ~ : : a ~ ~ ~ m ~ i ? ' ~ ~ a  

Ji 
~&wwnn?snnaaQik ; d  55 uf l~~a<l  histamine 1riiiwnLiunlovmsi?"IIaanijluLusL5'aunTzLw7:: 

alv75'19~"11? 

Y 

1 DMSO uw 10 u?; vihq7nikd'lIi NE ~UI~R~I~L%U%U 

Y 
1 X 10" ( M ) ~ O ~ & ~ ~ ~ U L U B ~ ~ U M R Q ~ ~ ~ ~ ~ ~ ~ L L ~ ~ Q ~ U ~ ~ ? ~ ~ ~ O ~ ~ F I ~ ~ ~ ~ ~ B W ~ ~ ~ Q ~ ~  

d 56 ~mmail NE aralstnalu~+iu+iu I x 10' M dl~Liimnlsrrm6?aoan&?uLdaLs'uu~nBw 

~8mst,malvqjno::siln L d a ~  cu 763-16-04 ~uqm~? lu~h%td  5 x 10" M u7u 10 uG 

iaM NE aulmvinAu ~pl"wanvnmnoa&@d 56 wuii CU 763-16-04 TUIPIR?IUL~~%U 

Y 
5 x 10" M ~ u a ~ ~ u n ? m m ~ a o ~ n & 7 u ~ ~ a 1 ~ u ~ ~ ~ ~ ~ ~ d ~ ~ 1 1 b ~ ~ d ' l v ~ n s : : ~ i ~ u  b u ~ h  

i -4 
maximum contraction nL?al 20 MI; qln 98.10 k 1.31 % Lflu 116.44 k 4.59 % 7lQ 

r l v  8 

~mnPila~?nn~un?~guadlauuflfil~Q~~~fi~fi ( P < 0.05 ) u f i n a ~ a ~ ~ ~ d  57 



0 

BaCI, .t DMSO BaCI, + CU 763-16-04 

Y 
54 nndufimaaaroa CU 763-16-04 ( 5 X 10" M ) 6onisrrn$ava~n&?u~uo~S'fl~l 

nsaw~zoiairayria ~dansz+nimn~aga;?u BaCI, 1raaisa:aiu calcium 

free - ~ r e b  buffer ( n=6 ) 

nmAuamadi mean k S.E 
4" 0 

* u ~ m a d a ~ ~ i u u n n a i i a ~ l n n ~ u ~ a E l ~ ' ~ ~ ~ 7 i l ~ ~ f l a i ~ ~ n i a g ~ ? i f i  ( P < 0.05 ) 
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0 5 10 15 20 

time ( min ) 

y ~ d 5 7  n n 4 ~ f i n ~ w ~ a o . l  cu 763-16-04 ( 5 x loS M ) sionisvn~~~om~iuL<ab~"auvaom 

~ l a m o n q h q j n ~ z i i i a  i,dano-+nisvmpi?gw NE ( 1 x 1 o6 M ) ( n = 6  ) 

nsiduafiwii mean k S.E 

* u f i m ~ 8 ~ n a i u ~ ~ n n d 1 ~ ~ 1 n n ~ u ~ ~ u q u ~ E i i ~ ~ s d ' a ~ i n " ~ ~ i ~ ~ ~ ~  ( P < 0.05 ) 



&.&I$ DMSO uiu 10 u~ f l  v k l l n & l %  5-HT lu lmf i9 l~L~u~u 

2 
I x 10" Bs19 ( M ) p iann"1u~ua~iouvaomc~~m~~~~lv~n~~6; i1~lm"wan1~wmaoa~~pd 

5; 58 uamaii 5-HT a u ~ m n ~ i u ~ % u % u  1 X 1 0 ~  M d i l~~~mn is rnmhraana"~u~~a~s 'op1  

vaaadomuna1rnqjnsrs;Is 1 ~ l c l r i i m n ~ s m ~ ~ ~ a ~ w ~ ~ ~ n i r l ~ : : u ~ ~  5 u ~ d  v k ~ ~ n r ; u q z r i a o  

7 arni~vmEqn.~ tdalii cu 763-16-04 nnmns~u~Gu:u 5 x 10" M uiu 10 uG i a  

1.6 5-HT auim~~iii~ultiuaniswm~\Dqw'q~dd 58 wvi i  cu 763-16-04 ~ u i m n q i u ~ ~ r l ~ u  

5 x 1d5 M ~ ~ ~ J ~ L ~ ~ ~ ~ ~ M ~ K ~ Y ~ ~ ~ ~ " I X ~ I ~ D L ~ ' P J ~ ~ ~ D ~ L ~ D ~ L L ~ Q I M ~ ~ T : : ~ ~ ~ I  l m o ~ i u  maximum 

contraction T i n  99.30 k 0.69 % 1,3u 105.42 k 6.21 % ~ ~ W L L ~ I ~ B ~ ~ ~ T I ~ ~ ~ ~ R ~ Y ~ U B ~ ~ Q G  

Ji 
Ct1i~6ywynlanfiZ ( P > 0.05 ) u ~ i ~ z ~ ~ u n ~ m w n i r ~ a n ~ ~ u L u m L ~ ~ z J v ~ ~ m ~ ~ a m L ~ l a l . j ~ ~ ~ n T : : d ~ ~  

a'armni1aqlnn~unqzJ~u'ilei7a~~d"oi~~~wiqfi~~ ( P < 0.05 ) i amdzu im 10 - I 5 uqd 

L ~ ~ i m a ~ ~ d i  59 

v 

~&1w" DMSO Mi ld 10 MI; ~64jj9lnc~\w" NE l l~im~~iub+u%u 

1 X lo" &F\'l/ ( M ) B ~ ~ ~ ~ ? U L ~ ~ L S I U U M P ) B ~ I ~ ' B ~ U ~ Q \ M ~ & ~ M ~ ~ I ~ I X W ~ R D . ~ ~ ' ~ ~ ~  

60 ~ r a n ~ i i  NE au imnmurb$u i x i o4 M vi1 ' l l l"~~rnn~srrm6~"u~~na"~u~d~~5'~~ 

vaapl~~omun.j'~vq.jvynq L i i a ' ~ ~  cu 763-16-04 nuimnaiur~rlGu 5 x 10" M uiu 10 

ui; NE a u i m L \ i i r ~ u ! ~ w a n i r M m a a Q ~ ~ ~ ~ ~ ~  60 w v i ~  cu 763-16-04 ulaiolnqiu 

~+u%u 5 x ,oh M Z ~ ~ ~ C ~ ~ ~ ~ ~ I T V A ~ " ~ I I ~ Q ~ ~ I ~ L ~ B L ~ U L ] V ~ D ~ L ~ ~ ~ ~ ~ Q ~ M S ~ ; ~ ~ ~ ~ ~  &Iriumn 
4" 0 

~ l . j ~ l n n ~ ~ ~ ? L ] ~ ~ ~ d i ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~ ~ ~  ( P > 0.05 ) kfiei.l~Qdd 61 
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--b 5-HT + DMSO 

time ( rnin ) 

d Ji ;dm 59 nnduaslawaaoa cu 763-16-04 ( 5 x M M) s i a n i m n G ~ n o a n r j ~ u r u a ~ ? ~ ' ~ ~ ~ ~ s l  

~~oPiunalvqjns:siiu Ldans:qunlsan~q~u 5HT ( 1 x lo6 M ) ( n = 6 ) 

nsidufim;d? mean k S.E 

* u~mai;~n~~uusinsi~a1lnn~~1w~uq~aEi~~i;ld'~i1~rym1afi~? P < 0.05 ) 
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0 5 10 15 20 

time ( min ) 

:dd 61 n f l d ~ a n w ~ ~ m d  CU 763-16-04 ( 5 x 10* M ) P ~ B ~ ~ T V ~ & ~ B ~ ~ ~ ~ ~ ~ U L ~ B L ? U U M E ! B ~  

~ i l a m ~ n t b ~ u y t l w  rdan?:(un~srrn~~6w NE ( 1 x lo6 M ) ( n = 6 ) 

n~idbbflm~ki mean k S.E 



Ldo'iM" DMSO idil l 10 M i d  
v 

vK.r~insd"ulw" TEA ~ u i m n a i u ~ ~ u 3 u  3 

anabtp ( rnM ) ~an~iuLdaL?uuvnamL~amkmd~u~v~?]ia~&wnni~MmaBQ~Q;d~ 62 u a n a i i  

TEA l u i n  3 rnM ~ ~ ' i ~ ~ f i n n i s a m m " ? " ~ @ d n ~ i u ~ ~ o ~ ~ ' ~ u v n a n ~ ~ a n ~ ~ n ~ ~ v ~ ~ ~ " ~ ~ i a  do16 

cu 763-16-04 uuinnaiu~$u$td 5 x 10-5 M UIM 10 MI; +JIG TEA ~ u i m ~ r i i ~ 6 u I ~ w a n i ~  

nmnnd6dsd; 62 wuii CU 763-16-04 auimn?iu~b+iu 5 X loS M fiwtpannimm6aao.r 
9, 

n h u i ~ a i ~ o u v s o s l ~ d a n ~ ~ n ~ ' i ~ ~ u ; ~ i ~  uazam maximum contraction qqn 100 % r i iu  

6.86 k 6.86 % d d u m n d i d ~ i n n ~ u n ? u q ~ a d i d ~ . l d " u d i ~ r M ~ i ~ f i ~ ~  ( P < 0.05 ) ~Lamd&~dd 63 

L&H DMSO ulu 10 1618 vga9iniu1fi TEA TUI~PI?IULG~<U 3 3 t ? 2 i 1 ~ ~  

( mM ) pianriiuLi;oi;suvn'ilm~~~p1LLmd1u~M~TiQI~naniTMCaltpaQ~Q~i 64 uan.ri7 TEA 

tlraln 3 mM ~ i 1 ~ ~ ~ m n 1 ~ v m ~ a ~ ~ ~ n ~ i u ~ ~ o ~ ~ ~ u v a a m b ~ o 8 1 ~ ~ m ~ ~ v ~ v ~ 9 1 i  ~ i o ' i f i  
d 4 cu 763-15-13 " ~ i l s l ~ a i u ~ $ u ' U '  5 x 10-5 M MIM 10 MIM wIfi TEA m i m ~ v i 1 ~ 6 u I & w n n i ~  

nmnadii$d 64 w v i i  cu 763-15-13 tluimn?iu~~u+iu 5 x M i i ~ n n m n i m m i i ~ o ~  
P 

n&iu~usduuvrroni~am~n~' iv~vy"~~ia  usznm maximum contraction q i n  I00 % L ~ U  

46.56 k 7.60 % ~ a ~ m n d i ~ ~ i n n ~ ~ n a 1 1 ~ ~ o d i . r ~ d u 6 1 ~ ~ ~ i . r a ~ ~  ( P < 0.05 ) UL~.I$.I;~ 

6 65 

4.1. rrnuaa cu 763-16-04 ~ o n n i u r C a ~ e u v i o ~ ~ ~ ~ ~ ' v 1 ~ " u ~ a r i l n n ~ ~ u n i s ~ 1 n ~ a  

&flfll?ul~q7~ NE 

~dnZ< DMSO ~~s:uiru lo  u i ~  v ~ j q i n i u $ i l l f i  NE ~ u i ~ l n ~ i u ~ + i u q u  
-I 

I X 10" hni;( M ) s i a n 6 i ~ ~ d o ~ ; t l ~ i a ~ ~ a ~ ? v ~ a i ~ 1 ~ t . ~ ~ n i ~ ~ m n f i ~ $ \ 1 ~ d  66 r ~ d n d i i  NE 

a ~ n ~ ? i u ~ h $ u  i x lo6 ha15 ~ i ~ f i i i n n i ~ v n l n i t l a ~ n n " i u ~ d a ~ ~ ' ~ u . / i ~ ~ i a ~ ? ~ ~ ' ~ ~ ~ ~ ~ d i ~  

% L ~ U  & U ~ I ~ B I D U ~ ~ U ~ ~ L L U U  phasic LLR:: rhythmic contraction L:BI$ CU 763-1 6-04 

~uimnaiu~4u.i iu 5 x los5 M UIU 10 1.114 %I$ NE au im~r i i~~u1~wan is~~naam"a~d 
II Y 
M .66 w u i i  CU 763-16-04 tluimn?iu~%u.iiu 5 X 10" M ~ w a n n n i s ~ n 6 a ~ a ~ n 6 ~ ~ t t d a ~ 5 ' 0 ~  

r i o d i o q i n y a m  k v n n  phasic contraction 41n 100 % I ~ U  44.27 & 4.96 % f umnsiic 
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TEA + DMSO TEA + CU 763-16-04 

$4 e3 nnrluanauatloa CU 763-1 6-04 ( 5 x M ) ~ianisrrmnias4n~iuLdaI~~urraam 

~~ono~alrrqjvyuia ~dsnszfinisv~l~agaa TEA ( 3 m~ ) ( t-~ = 6 ) 

nsi4~~nw4aii mean -k S.E 

* u ~ w ~ i ; a w a i u u n n ~ i ~ ~ ~ n n ~ ~ n a ~ p ! ~ ~ ~ i ~ ~ s d " ~ l i i K ~ ~ i ~ ~ ~ ~  ( P < 0.05 ) 
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TEA + DMSO TEA + CU 763-15-1 3 

pld 65 nnvlnamswmos cu 763-15-13 ( 5 x lo6 M ) sionqsansi?uaan;luLdoL?ou'tgaan 

~8on~~n~bqjmyria denPr~unisamni~a;?E TEA ( 3 rnM ) ( n = 6 ) 

nsdufinsii mean k S.E 

* u a n a ' l a ~ a 1 u L ~ ~ n s i 1 s 1 7 n n ~ ~ ] ~ ~ u ~ ~ ~ d 1 s i j l d " ~ d l ~ ~ ~ 1 s ~ ~ ~  ( P < 0.05 ) 



user
Text Box
102



d 
. 9 l n n ~ u ~ ? u ~ u a d l a ; l d ' ~ ] i q ~ ~ n 7 t a ~ ?  ( P < 0.05 ) uapla<t@d 67 uiq::~dtdunaluo~~a- 

~ a l ~ ~ s d ~ n i m ~ l h ~ ~  rhythmic uam46qdd 66 

4' 

B~lt<mLqu frsunisnaudue4Luu phasic La:: rhythmic contraction LuB\$ CU 763-16-04 

d dn 68 wuii CU 763-16-04 nraimn?lu~u"u%u 5 5x loS M i;waannlslrn~auo4n&ir]LdB 
-i 

L i c l ~ ~ B ~ l € I q ? r t ~ ~ i 9  fmian phasic contraction Tin 100 % du 12.78 f 6.28 % rtnnn 

naluus~Iunlsam~v,tuu rhythmic u a m t ~ t ~ d d  68 



NE + DMSO NE + CU 763-16-04 

Y z ~ d  67 nndunrplawa~oa cu 763-16-04 ( 5 x loS M ) s ion iouol i~sc lan~iu~ua~~o 'uv in~i  

ar \ iap ia  LdonPzqunirum~i?i(?o NE ( 1 x l o 4  M ) ( n = 6 ) 

rl51dk~lilaFil mean +- S.E 

* ~ a p l . r ~ ~ a ~ ? i u u n n ~ i w n n ~ u ~ a ~ ~ ~ r ~ c l ~ ~ a ~ ~ ~ d ~ ~ ~ ~ ~ a ~ ~ ~  ( P < 0.05 ) 



user
Text Box
105



0 

5-HT + DMSO 

p ~ d  69 nol~uasl.runao~ cu 763-16-04 ( 5 x 10" M ) s ion~svn~ame.rn~~' lu~da~~"auria 
dl 

~ ? s q ? u ~ a i a  ~uonsr(un l ru~ i~a6af l  5-HT ( 1 x lo4  M ) ( n=6 ) 

~ T ~ A L L ~ P I ~ ~ F ~ I  mean k S.E 
4" e 

* ~ ~ a ~ l a i i . r ~ ? i u u n n s i ~ m l n n ~ ~ ~ a ~ q u a d 7 ~ u w ~ f i l ~ ~ ~ l ~ f i ~ ~  ( P < 0.05 ) 
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CU 763-1 6-04 URz CU 763-1 5-1 3 &$ns~Pi~qfi/Llaltf inb~~ acylamino pyridine &jns 

lnsqahanhsn'u synthetic K - channel opener n4;'u pyridine rkn nicorandil , 

NRN 2391 ( Edwards uaz Weston , 1994 ) n i n i i  CU 763-16-04 Uaz CU 763-15-13 

riiqzdrlm$wiqmkimui~Ju K - channel opener 

A a l d  5-HT uuuazauvui~naiub%;'uu"uian~iubda~$uunszbwizaiwism~~iawu4i 
I v 

nszbwizaimism~aianauf iua~~a 5-HT ~n~mmhdu;uniu"uuim$lw" ( dose dependent ) 

~uza maximum contraction mkqin~u9zawnismoufiMoQia 5-HT 8.r do16 DMSO uiu 

10 ui; GId 5-HT ~ ~ ~ u f i ~ f i u a u i m m i u ~ i ~ K ~  ~ inn is~1naa~~~f ina Iw"~Gu~ i  DMSO i 
3 

w a i a n h u ~ u a d u u n ~ z ~ w ~ z a i w i ~ ~ ~ ~ " ~ ~ i a  dqIiunnii.rqinn4unauquaEiiq3~uii<6&1miqfi5fi 

( P > 0.05 ) 5-HT oanrln$~nu<uh 5HT receptor dahszuzwn 7 niu iso i iuun 

. d ~ ~ ~ ~ ~  5-HT receptor 2 6 h f f o  D-receptor i . r f i iu i ta~u$qbcl dibenzyline 
v 

uaz M-receptor ~ ~ f i i u l ~ n h ~ a ~ w  morphine ( Gaddum unz Picarelli , 1957 ) 

?h?yiil&!nisiiuun 5-HT receptor nanrflra 7 r c n  b%~ri 5-HT, iwi .rdauIC 

!,%d 5-HT,, . 5-HT,, , 5-HT,, . 5-ht,E . 5-htlF LLaz 5- HT,- like , 5-HT, UIh~oflUbflu 

5-HT, , 5-HT,, ILaz 5-HT2c , 5-HT, , 5-HT, , 5-ht, bba",-ht,, , 5-ht, LbRZ 5-ht, 

receptor ( Hoyer un.mcldz , 1944 ; Bradley bbazmbldz , 1986 ; Zifa unz Fillion , 

3 
1992 ; Peroutka . 1993 ) 5-HT i1~~n&ubua~~ounsz~wizai~i~kdau~u19"fitl~11iammm'a 

~!acl~%intz@ni?prlk.j ACh ( Vane , 1957 ) oanqm~~nu<ufh 5HT2, receptor ( Cohen 

bbaz Wittenauer , 1987 ; Kursar LbnzAbldz , 1992 ; Humphrey uaznmz , 1993 ; Baxter 

Lmznmz . 1994 ) g~~~~~~~~ nitrendipine i a b h  L-type voltage dependent calcium 

channel antagonist ( Secrest LLRzAbldz , 1989 ) . ryanodine &rflu calcium - induced 

calcium release ( Cox U8:: Cohen ,1995 ) uaz Bisindolylmaleirnide dqb3u selective 

PKC inhibitor ( Secrest URZRndz . 1991 ) bdolw" nitrendipine , ryanodine !An:: 

bisindolylmaleimide t~~niarrifilulsn~J~~nlssRmm'a'U~~na"i~bd~b$u'Un~zLwi::aiw7sa~a96~u6fi 



nyi?lkd~aauyoM' aiq~i i lnq~nnipl l~rndia~l~~$~a~b;luuq~n ryanodine - insensitive 
Y 

calcium store ( Cox ua:: Cohen . 1995 ) ua::lignr$u&&o ketanserine ( Cohen 

UazAM:: . 1985 ; Baxter LRZRNZ . 1994 ) ufinail 5-HT, receptor \ i ~ ~ a ? ~ a ; l ~ u n i s n ~  

ei?yaanhuL<aL?oud uonqini! Baez uaznm:: , 1990 nu41 5-HT,, ~wudns::~wi:: 

aimisd?uv7ukn~~i? b o h 7  W 5-HT, receptor i::wu$duaa LLR: 5-HT, receptor 
Y 

qzwudauoa ~n in~ i ian  u~::nhu~uodsuaaon~Zam $a?:: couple 61 PIP, hydrolysis 

( Zifa ua:: fillion , 1992 ) ~ d o ~ f i  cu 763-16-04 *;a cu 763-15-13 fiiulsoam 
Y 

n immKa '?aa~n&u~ua~?~un~: :~~ i ra i t t~~~~u iJuXf i~ ; '~~~~ lX  uanaii cu 763-1 6-04 ua:: 
9 

CU 763-15-1 3 aonqn$b(l$u& 5HT2, receptor ne~nnisun~~q::~wlu PIP, hydrolysis 

&uslnii.l~u 5-HT, ua:: 5-HT,, receptor ( Cohen uar Wittenauer , 1987 ; Secrest ~ra:: 

RM:: . 1989 ) Iudni?:: calcium free - Krebs buffer Ldalfi CU 763-16-04 6ian6?uL<a 

~iuuns::~wl::oln~sa~ai~~dan~::~uni~am~~~~u 5HT w u i ~  cu 763-16-04 ~iuisoannlz. 
Y 

n~ ln i raanhu~ua~~aun~: :~w~: :a ia i fu~ '~~~? $ a u m n 6 i i a ~ i n n ~ u ~ ? u ~ u a d i a ~ ~ d u u ~ 1 6 ~ ' / 1 1 a f i ~ ~  

( P< 0.05 ) ~ ~ ~ n a l C ~ 5 u i i  cu 763-16-04 oiq~waian~sdand~aac~~a~b; luuqin~~wa'a~n"u 

fi::pl~f~lEl'i~Laa& &~f iwa~.du~~u?fh ryanodine ( Cox ha:: Cohen . 1995 ) 

5-HT, -like receptor q l ~ ~ & i ~ ~ l B ~ ? ~ ; y i Q  ( Docherty LLa:: Warnock . 1986 ) 

Hay uaz Wadsword , 1982 w u i ~ n i ~ n o r ~ v i a ~ ~ a ~ ~ ~ ~ ~ ' ~ ~ i a d a u  epididymal segment 698 

5-HT q~L?nni?mazlfi~8~f19flbfim phasic contraction ua::niu6?fl rhythmic contraction 
2 

~awaknr i l?~: :nn~ufa lX6~a phentolamine , reserpine uar methylsergide mnqlnu 

5-HT ~ a a ~ u i s o n u n i s u a  NE ~indaiudsuain6~u ( Nishino uaanna:: , 1970 ) 

~innis~naaauwmalfi~5uii cu 763-16-04 Ma:: cu 763-15-13 fi7uisnanniTwn 
Y 

K ~ ~ ~ a n r i ~ u ~ u a r i a u n s : : ~ ~ i : : a i t l i t ~ ~ ' ~ i ~ ~ X ~ ~ ~ ~ u C u  ~dant::(unisun~&au 5-HT uuuarau 
4 v  0 

~~. lnn? iuL$u%~ ;d~Lun~ la~~ i ln~un?u9ua~ iauuu f i l n " ryn ia  ( P < 0.05 ) U ~ ~ ~ R ? I U  

usaiaanii papaverine I .38 uar I .46 ~Yii~11a.161Ku U R Z ~ ~ M R U Y ? ~ I ~ ~ & ~ ? M U I L ~ ~ M  non 

-competitive antagonist da 5-HT uon~ind<awuiinahn~saanqn$yaa CU 763-16-04 

wmfilocu cu 763-1 0-01 ~cl~uianimn~~aoan~~uL2ab?uunaamLiiamuma~w~ua::iaii 
Y 

agia;aia u ~ ~ i f i 1 u 1 s ~ C u C a n 1 s ~ n ~ ~ ? 1 a ~ a a ~ m ~ ~ a ~ ~ n a l a ~ n s z d 1 u ~ 6  ( qnku' , 2539 ; 



Y 
NE d a n & i u ~ u a ~ ~ s u r a o m ~ ~ ~ m u m ~ ~ v ~ n ~ r . h i u  , uaam$omumah~ua::M'a~i 

3 
aeiinraris~::iilw"~~mnisvmn"qra4n6iuLu'ilb;tluta 3 6 m  4 4  NE oonrlm~lmsiu<u 

adrenergic receptor ajaijql~uaiuion~bia~6~flu 2 acm hu la"  agonist a = :  antagonist 

siia 7 "id% - receptor a'adszneuhu a, - ua:: a, - subtype bba:: P - receptor 

i 
~ a d s z n a u h a  P,- , P,- urn:: P3- subtype ( Ahlquist , 1948 ; Bulbring Lba:: Tomita , 

J 
1987 ; Bylund ~baznfldz , 1994 ; Hoffman , 1995 ; Hieble un::nfld:: , 1995 ) $ilL~v9da9/1 

wu receptor q::~b~lnPiianidffa pre - synaptic d a,- ua:: P,- subtype bba:: post - synaptic 

ii a,- an:: pl-subtype ( Ariens Lba:: simonis , 1983 ) R1t~adsYRl9/1 NE ~ l ~ l s l l < ~ f k I  

a, - La:: - subtype 16;n;nii a,- La:: P2- subtype wanimauauaaroa agonist ha 
v w  4 

adrenergic receptor dsruuhmjuula?in ~@bma; p, - subtype di?akfii~%?alq~uk 

L??Lfi::k?du , Pp, - subtype wudvaemL$anum~ua=:vn~rnL~amiiii~w"vaamb$awnaiu6~ 

LLR:: a, - un:: a, - subtype nudvaam~$amdilw"aaam~:amvm6q ( Hudgins ua:: Weiss , 

1967 ) nahniwenqm&aa NE pia 05, - receptor i'!nabt=:iYu1IPu~dry6a NE G6-l 

a,- receptor d couple 6u G,- protein uar. PLC sliudih dawalw"o::iYu IP, LLRI DAG 
' 2  w 

4" 0 

LGu4lu ( Ruffolo b ~ t c ~ n . 4 : :  , 1991 ) ~ ~ n q i n ~ 8 9 ~ i l w " b f i f i  membrane depolarization ns::fId 

!w"sninilmaanaaa ROC fii~b1nab~uuqinniuuanbaa6Indaub~i~niu~~b11a6 ( Lee ua:: 
Y 

Stitzel , 1994 ) ~ i n n ~ ~ ~ a n d ~ ~ ~ i ~ w " s : : ~ u ~ o a u ~ a ~ b m ' ~ u ~ a s : : n i u ~ u ~ ~ ~ ~ ~ a ~ u  i i lw "~5mn is  
3 CJ Y L. vmniuosnhu~uars'surX ua::~~Kuaeaunadau~asr.niulu~'~~aam~a~u~uiilw"~fim calcium - 

induced calcium release. 

3 
q i n n i s n m a a ~ u a m ~ 1 M " ~ ~ u i i  cu 763-16-04 ~ w n a m n i w r m ~ a r a 4 n ~ ~ b u ~ b ~ ~ u ~ ~ b ~ ~  

a::aiaaz1:rknnhian'ubdanfzfu6qo NE nimi i rdacqin a,- receptor dvaamt ihmumal~d 

n?::fiifl v a a m ~ ~ ~ m l m 4 ~ v ~ b b a ~ ~ a ~ l a ~ ~ ~ ~ ~ ~ ~ d ~ ~ i ~ ] ~ ~ n ~ i a n " u  ~ m o d v ~ o n ~ l i a m u m ~ l ~ d  

ns::~luLflu.d~m a,,- subtype ( Muramatsu unznmz , 1990 ; Hieble blaz~61d:: , 1995 ) 



v 

ka::qno'yfhbfl chlorethylclonidine ( Han uaznsla:: , 1987 ; Minnernan , 1988 ) vwam 

Li;anunslm~vyai?~~u91~m a,,- subtype ( Testa uaznoa:: . 1995 ; Buchner L~ZRM:: , 
9, 

1996 ; Fagura u~3z~llld:: , 1997 ) LLn::~nikf.%3bu BMY 7378 ( Saussy uazwmz , 1994 

; Kenny LW::RU , 1995 ) v ' ieGia~~v~'Yi?r~u"11~6"1 a,,- subtype ( Aboung bbR::Aw:: 

, 1993 ; Kenny uREnm:: , 1994 ; Burt UREnM:: . 1995 ) LLfIEr?n~¶Jf?dbfl WB 4101 

( Minneman uaznwz , 1988 ; Bylund , 1994 ) qinwaljsn~7?"ii?9&ubbfirn~tw"bw"ui? nw 

subtype disrfiaR?v;'Yi? u w z ~ ~ f i i u i m ~ u k d  a,.- subtype dvnomr~wLLmd1v6&ins::iio 

IX uwzwn i i s f i  cu 763-15-13 iiiLwi::Lqi::qd{u a,,- subtype dvnanLgamLm.r 

bqjrryai? 

L d e ~  A C ~  ~ ~ ~ u ~ ~ ~ ~ ~ u i m ~ a i u ~ + u + ~ s i a n s z ~ ~ i : : a i ~ i ~ v y " ~ ~ i a ~ ~  ns::Lwi::aivir 

v y ~ i ~ m a u u a a i e  ACh kuam~?Liu:u~iuruimi~ss" ( dose dependent ) ACh aanqng 

buiui?" cholinergic receptor d s f i i u i f o ~ ~ ~ . r  cholinergic receptor I~L~U 2 dsrrnnko 

muscarinic receptor unr nicotinic receptor nisvm~uaanrjiur~abs'flubiim~jiu rnuscarinic 

receptor $3 muscarinic receptor LLhk~fldu 5 subtype b ~ w u n s z q i u i i d  7 L ~ U  

M,- subtype wuu?bamdn~fll~s::fiin , M, - subtype wuu?~amfl?lsbbazfluasdauva"9 , 

M, subtype nuu~L?mnljiu~~a~iflubLn::6auiis 7 . M, &a:: M5- subtype wuu?r?mfiuos 

v;tll? ( Levine ow:: Birdsall. 1989 ; Pappsno uw:: Watanabe, 1995 ) n~h-r-vmn 
v 

q ~ $ ~ a s  ACh i a  rnuscarinic receptor 6.4 couple <u G - protein l m f l  M, , M, an:: M5- 

subtype 1:: couple <u G,- protein nm$unisiisiu'Yoa phospholipase C ( PLC ) ddwa 
' 3  

~w"s::h~ second messenger ;a cAMP uw:: IP, ~%uau dau M, uw:: M, subtype qt. 

couple fk G,- protein n ~ : : ~ ~ n i ~ ~ i d i ~ 9 1 n q  adenylyl cyclase dawntw"s::&~ second 
cj 4 ' 2  

messenger ;a cAMP amad ua:: IP, aiqnsnvsaL~uyuL~n6ofl~ufldn"unaiuL%u$u'Yad 

agonist $16 ( Bonnei . 1989 ; Hulme LLaYAM:: . 1990 ; Richards LLnZRMz , 1991 ; 

Hoover , 1994 ; Thomas LLw:: Ehlert , 1994 ; Papano bbat. Watanabe , 1995 ) ACh i? 

~ w " u n a ~ ~ ~ r r ~ i n n i u u a n c i i u ~ h ~ n i ~ ' L u ~ . ~ ~ n a " I ~  2 nisi% voltage - operated calcium channel 



a receptor - operated calcium channel ( Bolton , 1979 ; Bolton Ua:: Kitamura , 

1983 ) 

qinnisnmnsa~~nm;llfi~M"uii cu 763-16-04 us:: cu 763-15-13 fiiuisnamnimmKq 
3 

tcoanhu~ua~?ouns::~wi::ai~istf~'11i9\~~~ijmun'u rdansz(unisrrfiK~69er A C ~  tluimmiu 
4 v  0 r~u~utizfiud loh - 10-3 M d t ~ n n i i ~ ~ i n n r j u n ~ u ~ u a ~ i i ; l u u o ~ i ~ ~ ~ i a f i ~ i ~  ( P< 0.05 ) 
3 

usiinaiuusa6ouni1 papaverine n a ~ a ~ n i w n K a r s a n i j i u ~ u m ~ s ' ~ ~ n ~ z ~ w i : : s i u i ~ y t c i ~ ~ ~  
V 

cu 763-16-04 ua:: cu 763-1 5-13 n i ~ \ d ~ C ~ n i s ~ i u t c ~ ~ ~ ~ ~ a ~ ; a ' t l u ~ i n n i o u ~ n ~ a a d ~ Q i ~ ~ i  
C 

niulu~aahia ROC ~SI~o~~0YLlC~niM(amdE3aouna~biiouqin~~uOja~~~ifi::ti~niolu~nd 

n ~ s r r m ~ ' ? a o ~ n h u ~ & 1 7 ~ ' ~ ~ 5 i ' a n ~ ( u n i s v m ~ a ~ ~ u  Histamine 

X 
Liia'IG histamine ~ o n ~ i u ~ u a ~ ~ t l u n s z ~ ~ i : : ~ i ~ i ? v ~ ~ ~ i ' i ~ u ~ i  histamine ~aidiuisa 

ns::fu1finriiuL~o~s'~unt::~wi~aivispd~u4~19'~tfytli~v~til"alw" 

n l ? ~ m k u ~ J n h u ~ ~ m ~ ? u ~ ~ ~ ~ ~ n ~ ~ u ~ ~ u  CaCi2 lunlswzalu high K* depolariring 

rdo incubate n~ iu~~~~~ouns~:wi : :a iv im~t l7~ ' Iud isazmiu  high K' dopolarizing 
i 
ndoin~inu~a~a'suloou viiM~iim depolarization aaaLGa\l"uLand rwsiznimraiudildllunafi 

La'ou500ugadi'Iu"L?nnisLn~%udtl%a K' qinniuuon~aa&h~nis'Iubaaa' da~a&on?i~ i i ; l  
Y 

hu'uaq~aadi&iinma;l ~?imninilfimea L-type Ca2+ channel usin&iu~u~~?ouns::~wizoitfi? 

b.hiuisnvm&n ~ w n z ~ d ~ n a ~ ~ s u ~ a o u ' I u f i i ? a z ~ i o  high K' depolarizing ( Bolton , 

1979 ; Karaki uazmx:: , 1997 ) L ~ Q M  CaCI, ~inniuuon~aa~~iuuuf i : : f iu~~imn~iu~~u~u 

q : : ~ i a ~ a ~ ~ u ~ a ~ a ' o ~ ~ o ~ u ~ p ~ ~ o u ~ d i u  L-type Ca2+ channel ~!iiWniulu~aad ~monn~qr$u 
Y 
rumiut lwmd~ ( dose - dependent ) ~fimnislmRi~~uu sustained ( Imaizumi UR::RM:: 

, 1991 ) LL.Zr?n$Uf4~6h90 ca2+ channel blocker ( Yanagisawa L~alnwz , 1989 ; 

Kageyama uaznfu:: , 1995 ) 



nisvng?6?o CaCl, uuunaiu~%u%uazt4u ' luei i~pl~aiu high K' depolarizing d~umnsiia 

~ i n n ~ u n ~ u q u o Q i s i i ~ u i i X ~ n i a a a W  ( P< 0.05 ) usiii~aiurrss6asnii papaverine 

CU 763-16-04 kaz CU 763-15-13 auimnaiu~%u~u6au 1 iaud 5 x 1 0 ~  M aa\d\ri 
3 aiuisnCu~snima$aqaqn&iuruaLs'uunszLwizaiui@ usinriuiuual6ur~unisvm 

Y si?.roan&iuLf!a$au a'anah~andi?uj~ntiuLLd.n'm nahannis~m$ailaean~iu~uo~~uu 

~~~~LwI~BIuI'~u(~~I?&I CU 763-16-04 KRZ C u  763-15-13 ~ I ~ ~ w ~ ~ R ~ I S W I ~ ~ B ~ L ~ A W ~ ~ ~ ~  

~inniouan~a"7~niu 'Lu~¶a6~ia  voltage - operated ca2+ channel ( VOC ) 

3 
Ldo incubate n6iubuar~~unozrvriza1~1im;~ia~ufii~azaiu high K+ depolarizing 

d d n n ~ i n u n a L ~ a u 5 a m  dilrirfin depolarization aosLdo(u~md Lwsizaisazaiudii 

1dllumaL$su8aou~adi1.jiL~iwnis~niauia@a K+ ~ i n n i ~ ~ ~ n ~ ~ 6 L % i ~ n l ~ ~ ~ b ~ ~ d  dswasio 
Y 

~aiuoiia~nG?~~ar.afih'iiAiamaa riimnisr~n.aaa L-type ca2+ channel uoin&iurua~?uu 

n s ~ ~ ~ i ~ a i ~ i ~ b a i u i t f l ~ ~ w ' ? \ &  r w s i z ~ ~ h n w ~ ~ u u ~ a ' i ] u ~ u a i s a z a i u  high K+ depolarizing 

( Bolton , 1979 ; Karaki uazAMz , 1997 ) Lie~I;i BaCI, 1innisuanL~firiuuualau 
2 -r 

I I, 

au~mnaiur%u%u ~ i s n h u l l a ~ u  u t l n s z ~ w i ~ a 1 u i m y a i ~ ~ : : ~ ~ m n i s ~ ~ ~ 9 m " ~ ~ ~ ~ ~ u m i ~ ? 1 u i m ~ ~ ~  

(dose - dependent ) ~ u k u ~ s ' u u ~ a o u a e n ~ ~ ~ c i i u  voltage - operated ca2+ channel 

( voc ) uazs~nqn~~~~~un"u~~nar~suGa~u~i2~~i imni~t lmm"~i laaan&iu~d ' i3~~u~nsz~wi : :  

8IMITM;ilai~ ( Hotta LLaz Tsuzuki , 1968 ; Yu uaz Bose , 1991 ; Murillo ~~8::Abld:: , 

1997 ; Uchida IIRLAN:: ,I 998 ) I u ~ l ~ a z a i f l  ca2*- free Krebs buffer  ria^ BaCI, 
Y 

~zdil.ji~Timni~uaw'a'~ailn~iu~u~~~u~n~2:~~i::ai~ti~u~~i ~~lu"wfi~durffu~n"unis~ma~aila~a 

Karaki uaznwz , 1986 wuii~ufiioazaiuddnfiq~nupInL$ou rdal$LbuL?uu3asu9zdilw" 

r ~ ~ n i m ~ K a n a ~ u a a m ~ ~ a ~ ~ ~ m a l u ~ n s z ~ i u  bur~ur~auGaauGi~lw"~Timnis~ilplnn~ voltage - 

operated ca2' channel ~ ~ a ~ d ~ i u r % i ~ n i ~ ~ u b ~ a ~ ~ m ~ ~ i ~ w a s i a n i s d ~ ~ d ~ o u ~ ~ a ~ b a ' u u ~ ~ n  
Ir 

uu~4~n'uf iz~unlu~uL¶a6 ~ a n ~ i n ~ u ' j ~ Y ~ l ~ ~ L j ? ~ ~ ~ ~ ~ ~ d  affinity da calcium channel 5 
n~iLtf i8~$ttu ( Spedding La:: Paoletti . 1992 ) ~uaisaraiudiunaL$u~a'aau BEI~' qz\d 

depolarize L ~ ~ $ u L ¶ ~ R '  hlfi voltage - dependent ca2+ channel unacba'su~ee~in 

niauanr%a6fiiuimciiu~%i~bliu~u~¶a6~ia channel $16 voltage - dependent ca2+ 

channel r?n~uia6?u verapamil . nifedipine La:: ~ a ~ '  ( Karaki ua:: Weiss , 1984 ) 



~ inn imnaa ; lwu j i  cu 763-1 6-04 uaz cu 763-1 5-1 3 "uIwA~I~L$~%~ 5 x 1  o6 M 
Y 

a iu isaa~n is r rmKa i?aa~nn"1u~ua~?sun~z~~ iza1~9 is~~~ ia lW~~~~un"u  ~donsz$unisamKq 

bfl BaCI2 uuun?lub%u$ufizau ~ ~ f i i ? a Z f l i ~  high K' depolarizing idbmnsiid9innju 

n~uquaBi~driu~iniyni~aiiG ( P< 0.05 ) ud!naiuusdcounii papaverine ~baz 
Y cu 763-16-04 ~ u i m ~ ? i u ~ i i u $ u  5x1  O& M laiai '~isnannisumn"ana;ln&u~ua~?uun~z~~iz 

s i a imy t l i a lX  ucin~'ud~~ual~u~~un~mmK~~~na~n6~nn'ia~~lrj~~7ub1rd.a"m na ln~s ln i n rn  

~?ra . rnhu~~~#sunszLwizo i r r i~ r r~~ iaLdonsz$un is r rm~a~?f l  BaCl, &u CU 763-1644 

bbaz CU 763-15-13 a i ~ d w a ~ u ~ d ~ i i u n 1 4  voltage -operated ca2+ channel ( VOC ) 

TEA bgu non-selective K+ channel inhibitor ( Edwards bbaz Weston , 1994 ) 

a u i m a i u b ~ u ~ u d i n i i  10 rnM ~ z ~ ~ s i u i i b w ~ z n i s u d  ca2+ - activated ( K, ) 

channels ( lmaizumi LLazAmz , 1990 ; Green LbazAmZ , 1991 ; Volk LbazACLdZ , 1991 ; 

Boyle uazAmZ , 1992 ; Gelband uaz Hume , 1992 ; Schubert lsazamz , 1997 ; Kohda 
Y 

Lm:nmz . 1997 ) TEA d i l C n 6 i u r u a Q ~ u n s z ~ w i z a i ~ 1 s ~ ~ a z r r a a m ~ a " i ] m ~ ~ m a l ~ ~ r r ~ ~ 1 a ~ 9 ~ ~ a  
4' A 

hubfin action potential ( AP ) 4.1 TEA ~uidnisbnasunuod~dumfibba'uusaoudo voltage - 
V 

dependent Kc channel Cnual~l outward K+ current i i ~ ~ b f i m w a ~ a n i s ~ u u " ~  repolarization 
i i 

phase tiad AP n jan is~u idn ia : :  hyperpolarization ~bfinl innin~aaun~ad'5dunah~su 
2 

aaau ( Bolton , 1979 ) u n u i n ~ o ~ ~ ~ n a ~ b a ' o u ~ ~ ~ u d a n i t ~ m ~ ~ ~ a ~ n 6 i u ~ u a ~ ~ u u ~ ~ a n s z $ u  
i i w  .-2 Z 

6au TEA d l ~ ~ u A a b b a ' u u ~ a a u ~ l n n i u u ~ n b ~ a a ~ ~ 1 ~ T i ~ n 1 u ~ u L . d a a b ~ u T ~ ~ i d  voltage - 

dependent ca2+ channel ( Nayler bbaz Emery , 1972 ) CU 763-16-04 ~ba: CU 763-1 5-1 3 

;pwbf iah.rnhsn'u synthetic K - channel opener a l l i~aur i jo?~as~un is~ 'uE. r ln is  
Y 

m m m i a ~ ~ n ~ u ~ u a ~ ~ s u n ~ : ~ w i z a i ~ ~ i s u a z ~ a a m ~ ~ ~ m ~ ~ ~ ~ ~ r r ~ r r ~ i ? a ~ ~ ~ ~  Lians:+nisvmti?~w 

TEA n a h n i m ~ n ~ n ~ b u d i ~ f i  K' channel ~ Y P L ? ~  ~lasrnalemrnal Lilnliim K' efflux 
411 

1innieluraa~inaaudaan1~an~'11n6uin~umiu concentration gradient d~ua l2 i n~ iu i i . 1Xnc i  
2l 

dLiafuLaa62dlduauuin"uu~iimni~: hyperpolarization diW L - type ca2' channel i l m  
r l v r l  

d i l C d i u i m u ~ a ~ ~ u u ~ ' i l a ~ n i o l u ~ ~ a ~ a m a ~ ~ ~ n n i s n a i u ~ a ~ a i l n n " i u ~ ~ a ~ ~ u u  uanwncsdu 

wa~u~dnisdam~ei~~~bna~~~u~inurr~dbn"uf iz~uniu~uL.da6 au?unism'uazfiuu~a~~sr]bfl 



SR uar'l.dmn9uni~irrrii~amd contractile protein ( Edwards aa:: Weston . 1994 ; 

Nelson bba:: Quayle , 1995 ; Schubert Lbaznm:: , 1997 ; Davie uaz~m:: ,1998 ) 
Y ~Emnisnaio69raan$iu~ua~?uu 

~ inn imaaaduam~l+~Gui i  cu 763-1 6-04 a cu 763-1 5-1 3 aiuisnamniSvm 
Y i ~ T ? ~ ~ ~ ~ ~ ~ ~ L ~ Q ~ ~ ~ ~ ~ ? ~ L W I Z ~ I M I ~ U ~ ~ W ~ O ~ L ~ ' ~ ~ U ~ Q ~ C ~ ~ U ~ ~ I ~ ' ~ . ~ L ~ ~ Q ~ ~ ' ~  b u a n s ~ f ~ n l ~  

4 w  0 v n ~ ~ w  TEA ruislnaiu~+uqu 3 mM dansfnsi iaqinnqiunav41ua~iQuuuai<rl lni~fi~~ 

( P< 0.05 ) &s CU 763-16-04 LLRZ CU 763-1 5-13 ~ ~ n ~ n < r . i i ~  caz+ - activated ( K, ) 
i 

channels iduani idqin minoxidil noonqn<r.iiu ATP - regulated channels ( Weston ua:: 

Abbott , 1987 ; Tomita uazl ino , 1994 ) , 

3 watloa cu 763-1 6-04 La:: cu 763-1 5-1 3 sian6iu~ua~ounsawiz~ivisrry"11ia 

mnambomusralrr~ns::iiu u a n m b ~ o m ~ ~ m d b ~ b b ~ : : ~ i a ~ i a ~ ~ v y ~ i 9 b ~ f l m ~ ~ ~ ~ i s i a ~  2 aqd'l.641 

dnsr~wizairrisnytli9 cu 763-16-04 uar cu 763-15-13 aiuisn~u2awans::$unisrrm~a 

uea 5-HT , Ach , CaCI, un:: BaCl, ~uflisa:t?io high K' depolarizing La:: TEA 'l.& 
,rv ", Y 

L ~ ~ m d i l  cu 763-1 6-04 uar cu 763-.I 5-1 3 ~ ~ n q n ~ o u o ~ n i s v m . i a a ~ n 6 i u ~ u a ~ ? s u n s : : ~ w i ~  

~ i a i s u y r i ~ ~ u ' ~ i r w i : : ~ ~ i r ~ ~ i ~ K a n s r ~ u  b s ~ i m i i e o n ~ n ~ r - i i u  ROC ~ ~ a r  VOC uar K' 
v Y 

channel 69o uanq in$o"wi i  CU 763-16-04 i~anmnisvrn69uadn61ubua~$flunsrbwi:: 

airnisrrpi9~dons::(u69u 5-HT iudisazaiu ca2+- free Krebs buffer u a n d W ~ ~ u i i  

CU 763-16-04 ~ n l l n ~ ~ n ~ n < ~ i ~  ROC , VOC UI:: K' channel ~ 6 9 f i ~ M a i ~ n i f d a m  

d h o o ~ ~ n a ~ g s u ~ i n  SR 69s n i s i  cu 763-1 6-04 bra:: cu 763-1 5-13 amnisrrmwiaoanciiu 

b~ar~aun?::wlzalv isuaz~aambn'a~LL~.1l~M~v~1] i9bdons~funi~~~6969f l  TEA ~mcloi~i iwa 

d m  caZ*- activated K+ channel i inni?t&w8d K channel d~dafu~qa6q::~?m 
i i 

hyperpolarization di l+ VOC ~Tlmama~ uawi~dwasiani~rnaaunam.j ca2+ d i u  ROC 4 4  

1 4 ' i i i l i i 1 1 3 ~ i m ~ n a ~ ~ u u ~ i i i ~ ~ ~ 6 a m a ~  ~ a r a i q d ~ ~ a i a n i s d a m ~ J A ~ u ~ ~ n n ~ ~ s ~ q i n  SR u s ~ u w a  
Y 2 i b € I ~ ~ d ~ ~ n i ~ ' i i i d i ~ ~ ~ Q  contractile proteins ddwa~+nci iu~un~?u~~aio69 Uanqinubua 

Y ns::(un&imuers'uubs 5-HT w v i i  CU 763-16-04 aiuisnamnisum69aaan~iubdaLs'ou 

u a a p l ~ ~ a m u n a ~ r r ~ u a z v i a ~ i a ~ ~ ~ ~ ~ r i ~ ~ ~ f  d~~"Wt?b.d'~Liha~Y cu 763-1 5-1 3 usi~iuniolrm~i? 
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raartmam~~anunq\~~nt=:ei~a tq\~~mumneiw~in cu 763-15-13 dana~miuniottm~q~q 

~nmuud$nkq;nis~nwbi;U~~;Ueiald rdsnsz@nhuL6aGau~w NE nu41 CU 763- 
Y 

16-04 ua: cu 763-15-13 i i w a m n n i m m ~ ~ a a ~ n ~ i ~ ~ u a ~ ~ u u ~ a ~ u ~ z e i i . r ]  7 umneiiqnis ndi? 

;a CU 763-1 6-04 ~ i u i t n a n n i m n ~ ~ a ~ ~ n ~ i ~ ~ d a b ~ a u ~ i a ~ i a ~ ~ ~ ~ a ~ ~ ~ w "  ~ma$~a{ i~w iz  
Y ~i=:q.m611 a,, subtype &unnsil.rwn CU 763-15-13 daiaisomnnimnsi?re~ndiuLuaL~ou 

rtmomrGanu~tlrrojuym bdwa4iniz~9i:qan'u a,,- subtype nisffnw<qrtwdniiiqui 

%iq6ui~unitilnwLu'aq6uniqmK'il5nai d ~ ~ ~ ~ u u u ~ n i . r l u n i ~ ~ n ~ ~ 4 a ~ a ~ d \ u a u i ~ m ' 1 u  
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DATA ON RABBIT AORTA 



II 
P value uf4maii.l ~ ~ R ? ~ ~ ~ ~ ~ ~ ~ ~ U ~ L ~ ; ? U ~ ~ ~ ~ ~ Y ~ ~ ~ M ~ A ~ Y ~ I  t MES~Y'un?lUidcl& 95 % 

i?tdaunimnao~ 

( n >  

1 

2 

3 

4 

5 

6 

Mean 

S.E 

P value 

% contraction 

10 min 15 min 0 min 

n6u 
nauqu 

100.00 

98.85 

96.55 

97.96 

93.23 

94.14 

96.79 

1.09 

n4u 
navqu 

99.32 

98.46 

98.28 

97.96 

91.67 

90.54 

96.04 

1.58 

20 min 5 min 

n j u  
nauqu 

0.00 

0.00 

0.00 

0.00 

1.56 

0.00 

0.26 

0.26 

n4u 
~ n a o a  

129.05 

131.92 

131.03 

108.16 

112.50 

113.06 

120.95 

4.41 

n4u 
nnaaa 

126.69 

129.23 

127.59 

108.16 

106.77 

107.66 

117.68 

4.56 

n6u 
n~11qu 

99.32 

100.00 

100.00 

100.00 

97.40 

91.89 

98.10 

1.31 

ntjx 
~ a ~ q u  

99.32 

97.69 

94.83 

93.88 

100.00 

100.00 

97.62 

1.10 

nqu 
M ~ ~ D Q  

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.001 596 0.001 627489 

n iu  
M ~ ~ Q Q  

124.66 

127.69 

127.59 

106.12 

106.25 

106.31 

116.44 

4.59 

nqu 
nmno.rl 

131.76 

135.77 

131.03 

108.16 

125.00 

123.87 

725.93 

3.99 

0.36321 7 0.005843522 0.000578 
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J J 
P value ~ t t m q i i . l  h l P l ? l u d ~ l ~ L d t d ~ L ~ ~ Q # ~ ~ n ' Y ~ l T M ~ ~ B Y ~ i l  t nsz~u'un~iu~.ae&u 95 % 

iitdatdnimmaa~ 

( n  > 

1 

2 

3 

4 

5 

6 

Mean 

S. E 

P value 

% contraction 

0 rnin 

ntju 
hauqu 

0.00 

0.00 

0.00 

0,OO 

0.00 

0.00 

0.00 

0.00 

ntju 
nnm.1 

0.00 

. 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5 min 

#DIV/O! 

n tju 
nauqu 

100.00 

100.00 

95.83 

100.00 

100.00 

100.00 

99.30 

0.69 

nqu 
vna'il.1 

125.92 

104.51 

110.42 

79.14 

109.30 

103.22 

105.42 

6.21 

10 min 

0.380468 

n tju 
nauqu 

89.81 

96.99 

100.00 

79.14 

97.67 

100.00 

93.94 

3.33 

n tju 
nmaaq 

119.44 

105.26 

112.50 

94.28 

106.98 

104.19 

107.1 1 

3.45 

15 min 

0.01 504 

nqu 
nauqa 

82.41 

91 -73 

97.92 

79.14 

91.86 

98.39 

90.24 

3.24 

20 rnin 

n4u 
nmaaq 

107.41 

96.99 

104.17 

88.57 

96.51 

101.61 

99.21 

2.73 

nqu 
mauqlu 

79.63 

88.72 

95.83 

79.14 

89.53 

96.77 

88.27 

3.10 

0.042589826 

ndu 
M B ~ B Q  

97.22 

90.98 

100.00 

85.71 

90.70 

98.39 

93.83 

2.27 

0.079959464 
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DATA ON RAT AORTA 



i iw~sdnim~aaa 

( n  

1 

2 

3 '  

4 

5 

6 

Mean 

S. E 

P value 

% contraction 

0 min 

ntju 
muqu 

1.56 

1.35 

0.00 

0.00 

0.00 

1.20 

0.68 

0.31 

ntju 
nnam 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5 min 

0.078051 

n tju 
~ 9 u q u  

81.25 

75.68 

91.18 

79.52 

81.82 

80.72 

81.70 

2.10 

ntju 
nmaaq 

81.25 

77.03 

113.24 

78.31 

81.82 

74.70 

84.39 

5.87 

10 min 

0.531 15 

niu 
~ 9 u q u  

92.06 

89.19 

100.00 

92.77 

88.31 

90.36 

92.12 

1.72 

n tju 
nmaaa 

87.50 

87.84 

123.53 

83.13 

100.00 

84.34 

94.39 

6.32 

15 min 

0.679973 

niu 
h a u p  

100.00 

100.00 

98.53 

100.00 

100.00 

97.59 

99.35 

0.43 

20 min 

n tju 
Y I I P I ~ Q Q  

92.19 

90.54 

122.06 

85.54 

116.88 

95.18 

100.40 

6.20 

n tju 
a ~ u q u  

98.44 

95.95 

98.53 

07.59 

100.00 

97.59 

98.02 

0.55 

0.8751 04073 

ntju 
~ a a a a  

89.06 

90.54 

120.59 

86.75 

122.08 

104.82 

102.31 

6.55 

0.51 9368322 
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DATA ON RAT VASDEFERENS 



4 '  
P value ULPIQB~ ~ i n ~ i ~ d i ~ ~ ~ i l u ~ U n ~ _ ~ ~ ~ m ~ n ' ~ l n i m ~ ~ m u ~ ; ~  t & Y ~ U R ~ I ; I I L ~ ( I U ~ ~  95 % 

41uauni~wnaa~ 

( n >  

1 

2 

3 

4 

5 

6 

Mean 

S.E 

P value 
I 

% contraction 

NE 

n j u ~ a u q u  

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

0.00 

5-HT 

njuwnna~ 

39.06 

42.86 

60.84 

26.88 

40.74 

55.26 

44.27 

4.96 

nljunwqu 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

0.00 

9.79658E-05 

n j ~ n m ~ m  

36.67 

27.27 

8.33 

1.76 

0.43 

2.23 

12.78 

6.26 

3.49603E-05 
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