[ Downloaded from journals.tums.ac.ir on 2024-11-13 ]

10-19 VYA oo o) s ladd « PV 0490 fdwt_&z‘}v.r/ajlc Sl o St suSitiily dhas

SR A4S 9B ol i AR 45 v 393l Ay (Lo pS BRG] Con

VWAV/ VAT sy sl YWAV/Y/YY lie Sl o 0

LRATLER

“w %

G Gl ISSE Oleys 55 Glodas 2B (slls 33T Sl s, (B0 = ol i 3> iUle 5 diaj
A addlas pl 53 Al e BT 55 G U 5l Ay lay g 5106 Gk 5l Al il e e
Glizme sahas 53 Giblagl 31 Jol cansl o (sl Ay ook 18 olowsl e ST) 5ol iy S
oS sl 534S 1) i anS 2 (sl s Wl (e s 38 B e 3 se s S
Sldeay (53l oty S A3 S s 0T SLSLEN 5 oy G185 508 olSaus 4 g1 ool 13 il o
Aozl 2> S 3Ll (Usns Ko V/Y) 83 misl peolin b ol das aids Vo 5 @3lal s s V50 AXY T
Oloy il Col pasitie jsbay 58 a3l pla Jpbos w0 pSbTssl 51 13 aids Vo csinl oy IS
Sl sl Jy cllls 05 sen] 1 olesa ol La sl 35,5 o bl 51 iU pen go s
ool (U3a5,80 VYD) ol (< /00) sl oo J2als Clale ay analy sbas [ (s 455 55 Slpme has
o3l e sl e 3 8 e sl 4 B3 YY 1 g 5 A3 s g Sl g 4R35 ka8
43 YVIO ) a4y 4> a5l T g sl 038 L1 I S akds Ve GV pe AX VT e
S 6 S s J gl £ 335 31 mmmen L (I 4E3S PY 51t 4 i35 YY Sl e (55 Oy Aok
ol s oo sl Ay oS bl B s S s a sl AUl el Je sl S

335 o sk qS)}kslﬁujAA:)nglfbjlwﬁlSd;&l{ adlas pl byl 5 g5ls

n 4z ot e (Tl eon BT Ay oS bl s ST a1 A ieullS” lals”

Ulpea LSSl Clol et 3sisl Ay Glay s, o o

ST soi 4] s Wiy

"0l sl plas!
s b sl bl
B1E 4}\)).'9 (e I s

ol 55 6 s Lar

oSty ( Ky 0SSl (55 sSTosl5 09,8
It Sy ke

*
S gy 0SS (65555l 05,8 iU s ey 55
VAV-ATARY & 2 IS Ol (S5 e olSisls
FEEYOSA 1 ils

email: bakhtiar@sina.tums.ac.ir

douds

OAS iz Gk Sl Joo nl S Jas 450 pely ot
SIS T b Sles 5 1S 4 e (ol slainSsn
D3 melS GAJUIS 00 Jlod b oy SJULS O2led
g s 4 s 3ISSE e S sl sl s S e
S\ Sobme Olpoas (5 3akas O gl b Jsb s o 035 6T 5
plmil 4 3B 4 5,8 G ,e (olen 4 Die Oljla 53 I3 L5
DL ) a5 Caa Taphe S s A i)
N6- sl e IS NP San T 2T i ool
55 sl Ay e ST Ol gew Cyclopentyladenosine (CPA)
bor sdas s bl abosay ot sbml )T slagal Sl

AL e (gla 4S9 0l

VIAA (35,8 ) oyl o Y 0,90 iyl o555 pale olCily o Cirgy ottty aloes

S5 sd e ghls A&y 455 s Adenosine Qﬂ)'y'ﬂ

Sl Jold a5 il o U555 DI 5o s Dl d Ll e
(SIS B30 LAl s el 555 3l ST Sles (S ez
S Osmwnd 5 BB Cllb,s S (gihe S50 (oolES
Gt sS 5l g5 Jler 05t sl Sl s e Sl
= G STUA Avs A A, Lloss 5 plulis ool
B m B e 03 Sl bl el sl A sl
s SRl ol — e 05 53 olha 055 Vb s e
e sl S (e oupss S DD B ol
OB 50 gl 2 D yp 5 el s 2 Ol OAES dlal5e)
A TS T T ) el IS8 (S o5 Jas


https://journals.tums.ac.ir/tumj/article-1-489-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-13 ]

OllSas 5 5L LA phic/ \lg

Al st Glae S35 SsdS 655 s O s Olad 5 Bl
533 S 058 b oS Wpdie agi Shlesl a5 o3 gl
Gl s o Yaems (Gl VIO Ul s Jskoes PH) Wlos gy oles
S bl s slasls 23S e 1 el sy sl S
oblsl 5 sl Jum IS els ;S (bl cpl s
e ol 53 000 el b sl ey — S s
a0 5 Yse o/ 0) pale Jgdoes a3 S I JSUS L1
L &S5 51 ls ol s esls 513 esindl Lsd s 5o
b oM WS S5, 5 s bl ol
Coge VIVESN slms PH 5 05853 o Sl eslizad b ks
Loseles ad =) o 8 idd i 05 S sler w0 bagdas (23 8
Glai3s Yo 0,53 S gl il ey IS NP 05 s
Yoo Sl s Dl s e Y s S niS les
5> sl ey S NF s S 18 lesl s pe gledds
Slp xS Blol plas w4 (Jsa sl Y=¥= A =19) Cilies (lajss
sehas 23 Y ey S, S sl ) s S L phas
Sl S14E35 T 6,55 S slp leSa s See VY blssl b
Vo ln (Use 56 cin) CPA L Ll sdias os =¥ oy S il
g S WY oo ke 3 (plTsl g 228 Sles il
Laesls L;JJC‘,}, L baasl .oi8 Lol CPA Ly 3 plax
35 2 5wl S Ll sl Skl 5 e s 4
s sae iE e Gl 4 Dbee Sl 2580k &) pen
keules Oso3l o onay ANOVA 51 g Ll 5JUT (ol p il
=W Sl asis L6 3,50 5 b s S eslizel Student-Newman

Byl gae p<e/e) olia AT Cewdds

Laaisls
dopl glasdas s LBLE1 Cuu8 5 slaws 55 (gyls pae ol
odalie J)L\S o}ﬁl{ww‘)s Sham D)‘)f)) L 4};5}> ol
ety SIS 08 - sl 8 JSIS Gt L el ple s S
5ol 5 (6,0l 68 a8l sy, e S (S gl Jsloee) O;_)'}JAT
chle s sl fam S NS b e slas olEl o8
sl Ll g sl s b sme S Cel (Jge sl Y-VF)
03 alS XY= 0 5 Slslal slues s AalS VY- fA) i S

I 0Ny

03,5 5 WA Jle o &S Wibe ol adles Sl
Gk OLe Sy eske oKl (Sap eaSiils (g5 SLoG
o3 plonil g (S pske oKl 53 G anaS foull) 52
oabitel o 8 YO T w05 L sin a5 3l aslllas ol 53
Soko A o 238 ol S b g el Jesw
I L5081 aBly ot S Jslome @5 ol G ol IS
31 Obaebl Jga= Sl e 5 odd 3L B Apex alolDl 23l
SIS S35 L bdas (L5 i Sl beasd 5 0 25
sl 5l @ 0ol e b eagel B dae 8w | pe
slains al géa_lawl}l.,d@\.xg-)jlm{ Sy 5 o sladas
s bate SIS 5 S gl s (Bl 050
S o 5TV Gles 3 @5eS] o pass sl 53 Laglas
L Lile BL Bl ks oo S gl 53 4ids Yo Sdow o 5 4/0
3 2Bl o bl 5o Byl b e sl 0l Ll
Sols ssam 3 s 5 cilie 365 53 1 ey SULLS sl
S el 5538 3 LS 8,5 51 oS s nl oy S
5o Sllys OlS s ks e lasss Lo S
OIS L oo 51 eslinad U ololdl o ds 5, Sejlul
s ool Csts Sl L b S s O Jle ol S
bl Aals o5 S 55 sy (Cuigial o M) gealy =353
Il ool p53 Al 5 338 o WLl plem a4 leSe
5 Gur e S (sl JedS) sl e glagss
Sl ol s 5 558 0 BLSl ple 4 bl aids Ve Sl e
(ool S0 5 B UL s sl s O s gors Ok Sk
oyl 3 B Sl bl Oley e 5 el gt Ol
e M NF el s Ul L s el bl
ol S Jslome oS5 2,80 S bl 2ose oS

Wl 23l s ke O 1) Gl ed
MgCl, (+/Y¥¥gr) «CaCl, (+/YVOgr) KCL (+/¥dgr) NaCl (Vgr)
EDTA NaHCO; (Ygr) glucose (Y/Ygr) Na,HPO4 (+/\Y¥Agr)
S8l sba (348 slge ascorbic acid (+/VAgr) «(+/+VVgr)

Ssbows 6 8550 o s 53 ke O ) Sy 53 o gams

TPAA (29,509 ¢ o)l « £V 0,50 o g (Kiiy pale olCiils o S5y 0uSCils dles


https://journals.tums.ac.ir/tumj/article-1-489-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-13 ]

WV tio SR sliae salas o (il 55 5 86 e T (5150 o ool iy s 31

NP Camdge 53 Ol i (6w sbul o st Sl a8 S &) 50
Vil 058 bl gl Sl ST Gl 5 ba
Mo 038 RSP 358 Jad a8 Sl 0l SIS
Fuelal Ay s 4 e ST Lld oS Gl NP gy,
Sbaals sl e am a3 Bk Sl s s e s
ol iy K NP L olalel s

sebas ol Couu g sl s Sas 4wl el S el

Y N “
Dy eslie

ol oS sl I glls s sal L(p<e/e)) das Ol
S5 (B8 ol o 53 Tl SaSl Ll
(ke G Sl IKSE Oleys L3 ledes 2 SIS sy
kil dleg e B slagn, 4 Dol 4wl L el
SLJUE Slge 5 by SWUS ¢lsl (s3ladled Sl 55051
Ay slassie, 2l s b 5l SlH ol sk s LendS
08 (63,031, (S5aks = gy 05 03 55,2 G L ussia
SIS S ke ((SLEL ©pl8 LalS) ph (g ke
e b sba a3l Ay Sl s Bl e Sl (S
5388 b Gl —ges o 3 S 0L xRS sl
Sl ol el e o G sla ST Osls awsls
CPA &S oy s i oS SaS L @l ez s Alg s
My yed 5 oS GLIUE lee 5o b Sl it B8 DI 151
ol MAsle I las s ades ladsle GliE sl
e ollssl dows ol bl el Sl 53 CPA L
Sl 5SS 58 e Do S GJUE Dles ok 5l e
ol nlale 5 S o Joe el —d ey Dles G2 b ST B
~ g JFI eendS 3555 Rl 5 kel e 18
ol B Gk Ol b e e s Caen 58 e B Gl
o 3 Sl S sl B sl 4 s Ll
T S O alrals Gb Ol e i s
5120 ek bl eyl 31 endS AU les 32 b 5l CPA
Olsea CPA oS das po slgniy Lol ilad o (S sl 0l
ol ) S lem b sl Ay sl s Cen ST
O35 e 4y 4 55 LS o (S s LTl 31 30 e sl
3 38l IS QU e B 2 il g
Sa)ls S Ol Bl sils cul ol sla ol 51 (6,8 sl

VIAA (35,8 ) oyl o Y 0,90 iyl o555 pale olCily o Cirgy ottty aloes

C,AL 3 g_)l/_.,,«u Oljen
1
T

5.
(U 50) 23500 o A 55

bes 53(J e sl Y-¥-A-VE) 5 sal iy sl —Np Sl 51 V=l gad

SHp 4S5 (gl

G S ol oyl 5 sl 3 galS cpl (lolal o,
313 Ol (g amS 3 Glime e 53 1) 53 4 Aty Db e
55 dgme 5 S VY cbale 3 UTssl () Jlssad) (p<e/enY)
OJWTAL_S;YY Sode 53 9 3 ges Ja:ijsb_u"l aady Laa o e
Cioa cble s el s dSw NP L slas Sl i o
YWIO) el b Oles 5> ol me ialy 8l Eel e sl
/o)) s S (aids $Y) J gtecsl garb 5 (i3
4L S s @)l 3l slaen T gl ) ke
a5 la sl 5l Lo 5 Wls e s & Ol
5 S 53k Ul 4 Olays pde Sy 3 el cpl gt 0
— 8 S olon 3l okt 3 B Sl eyl Ly sl e
bl 5 bl i Lassls pam b Coesens 35 5 B0
(ool bl Sl 05 g slite. dsa L pd sl W31 5 e
el b ol ST S Gl s ke slagls
2o 5 b SUl ol s )T sln 3 se lagls
il 4 e Sl Sas 5 03 SU bt 653l LT 5l ae ol
o2 5 Fa ol s Ses Ll Cand (S b oS
oS 5 FAs S shdr Glasls 4 plaes (ol ple X 6508
DA SISl Dlii Glacy sl oo Olames (il 5 ke

S e b L L;.’.LAC"“"':"}ij:“"‘ 3yse 3 ol O )


https://journals.tums.ac.ir/tumj/article-1-489-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-13 ]

Bakhtiarian A. et al. A

Kl 3,8 N3 s g 550 JUS ) glacas ST
Y Ql;@ﬁ ‘;S.&ﬁ rjl.c— LiSls g;':"h}}l CA_}L'.A J‘ Jlie UKJWJ"‘}J
Al o Sl)d8 s s YATY ol 4 Slidss lea JL» oluxly

References

—_

. Felsch A, Felsch A, Stocker K, Borchard U. Adenosine Al and A2
receptor agonists alter cardiac functions and prostacyclin release in
the isolated guinea-pig heart. Eur J Pharmacol 1994; 263: 261-8.

. Fredholm BB, IJzerman AP, Jacobson KA, Klotz KN, Linden J.
International Union of Pharmacology. XXV. Nomenclature and
classification of adenosine receptors. Pharmacol Rev 2001; 53: 527-
52.

. Hutchinson SA, Scammells PJ. Al adenosine receptor agonists:
medicinal chemistry and therapeutic potential. Curr Pharm Des
2004; 10: 2021-39.

4. Wang D, Belardinelli L. Mechanism of the negative inotropic effect
of adenosine in guinea pig atrial myocytes. Am J Physiol 1994; 267:
H2420-9.

. Garcia Navarro M, Brugger Auban A, Diaz Moncada F, Pastelin
Hernandez G. Role of adenosine in the digitalis action on atrio-
ventricular conduction in the dog heart. Arch Inst Cardiol Mex
1992; 62: 409-14.

. Nadeau R. Use and mechanism of action of digitalis glycosides as
anti arrthythmic drugs. Acta Cardiol 1977; 922: 97-105.

. Suto F, Habuchi Y, Yamamoto T, Tanaka H, Hamaoka K. Increased
sensitivity of neonate atrial myocytes to adenosine Al receptor
stimulation in regulation of the L-type Ca2+ current. Eur J
Pharmacol 2000; 409: 213-21.

. Oguchi T, Furukawa Y, Sawaki S, Kasama M, Chiba S. Are
negative chronotropic and inotropic responses to adenosine
differentiated at the receptor or postreceptor levels in isolated dog
hearts? J Pharmacol Exp Ther 1995; 272: 838-44.

NS

W

W

[=2)

~

o

b sl SUS 5l il s e Ol 3 el Ao
31 el SLJUS 5 isn] o8 (6,30 @ ar g Loy, 580
s ST dace 5 LK ol 28 SToliios 1348 35 8 st 5

9. Shryock JC, Belardinelli L. Adenosine and adenosine receptors in
the cardiovascular system: biochemistry, physiology, and
pharmacology. Am J Cardiol 1997; 79: 2-10.
10. Pousti A, Deemyad T, Malihi G, Broumand K. Involvement of
adenosine in the effect of fluoxetine on isolated guinea-pig atria.
Pharmacol Res 2006; 53: 44-8.

. Kaiser SM, Quinn RJ. Adenosine receptors as potential therapeutic
targets. Drug Discov Today 1999; 4: 542-551.

12. Banner GM. Pharmacology. 1% ed. Philadelphia: WB Saunders;
2000.

Vool X Jle YW gl pals webale sl Sases B Sl s MY

AVEY Slbwis

1

—_

14. Jacobson KA, van Galen PJ, Williams M. Adenosine receptors:
pharmacology, structure-activity relationships, and therapeutic
potential. J Med Chem 1992; 35: 407-22.

15. Clark KL, Merkel L, Potential of adenosine receptor agonists for
the prevention and treatment of coronary artery diseases and acute
myocardial infraction. Emerging Drugs 2000; 5: 89-108.

16. Higa S, Tai CT, Lin YJ, Liu TY, Lee PC, Huang JL, Yuniadi Y,
Huang BH, Hsiech MH, Lee SH, Kuo JY, Lee KT, Chen SA.
Mechanism of adenosine-induced termination of focal atrial
tachycardia. J Cardiovasc Electrophysiol 2004; 15: 1387-93.

17. Tripathi KD. Essential of medical pharmacology. 5" ed. New delhi:
paypee prathers; 2003. p.183.

18. Katzung BG. Basic and clinical pharmacology. 9" ed. New York:
Appleton & Lang; 2004. p. 201-16.

TPAA (29,509 ¢ o)l « £V 0,50 o g (Kiiy pale olCiils o S5y 0uSCils dles


https://journals.tums.ac.ir/tumj/article-1-489-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-11-13 ]

Tehran University Medical Journal; Vol. 67, No. 1, Apr 2009: 15-19

The antiarrhythmic effect of A1-selective adenosine agonist

Bakhtiarian A."
Behzadmehr R.
Pousti A.
Hosseini M J.
Najar F.
Sabzeh-Khah S.

Department of Pharmacology

Tehran University of Medical
Sciences

*
Corresponding author: Dept. of

Pharmacology, Tehran University of

Medical Sciences, Tehran, IRAN

Tel: +98-21-66402569

email: bakhtiar@sina.tums.ac.ir

in isolated guinea pig atria

Received: June 10, 2008  Accepted: October 04, 2008
Abstract

Background: Adenosine receptors play an important role in the treatment of
paroxysmal supraventricular tachycardia in cardiovascular system. This effect is
through interaction with Al type of G-protein-coupled adenosine receptors. The effect
of N6-cyclopentyladenosine (CPA), an Al-selective adenosine agonist, was studied on
ouabain-induced toxicity in spontaneously beating isolated guinea pig atria.

Methods: The isolated guinea pig atria were mounted on the organ bath containing
modified krebs and contractile responses in the four groups (sham, CPA, ouabain, CPA-
ouabain) were measured.

Results: CPA significantly increased the time of onset of arrhythmia (toxicity) induced
by ouabain (1.24M) when it was administered 10 min before ouabain was added in
organ bath. CPA (2-16nM) produced a dose-dependent decrease in the force of
contractions (34%-51%) and in the rate of contractions (22%-48%). Ouabain (1.2uM)
alone produced arrhythmia at 7 min and either asystole or standstill at 22 min. CPA
alone did not prduce any arrhythmogenic effect but CPA (8nM) increased the time
required to produce arrhythmia to 27.5 min and prolonged beating atria to more than 63
min and prevented the occurrence of asystole.

Conclusion: CPA produces direct cardiac action, probably due the inhibition of cardiac
Ca*" channel and membrane hyperpolarization of atrium cells in guinea pig atria.
Moreover, our results suggest that CPA may reduce the membrane conduction through
inhibition of ionic channels, which decrease ouabain- induced toxicity.

Keywords: Antiarrhythmic, Al-selective adenosine agonist, ouabain, guinea pig atria.
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