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Effects of adenosine and its derivatives on cultured myocardial cells and 

detection of adenosine receptors in rat 

WEI Xiao—Dong ， CAI Shang—Da， QIU Yi—Guang， YOU Shi—Xiang rDepartment 

of Biology，Sun Yat—Sen University of Medical Science，Guangzhou 510089，China】 

ABSrrR^CT Adcnosino and its derivativc~ 1 

nm ol· L 一 0．1 mmol· L-’ elicited negative 

ehronotropic effect on cultured rat rnyocardial ce lls 

The respective IC‘n were： IA 85± 10 > NECA 

I60± 64 > adenc siⅡc 36I±4I nmol·L一． The ne ． 

five chronotropic effect WaS antagonized bv IBM X 

[JH]Adenosine bound to rnyoegrdial cells of rat in it 

saturabk way with a of 238 nmol· L- and 

a 0f 7 6 pmol／ 10 cells． The binding of 

[JHlRdenosme WaS competitively antagonized by 

adenosine， ￡ PIA， NECA， and IBM X Thesc re． 

salts indicated the existence of adenosine receptor in 

rat myocardial cells 

KEY W ORDS adeno~nc ； L—Nr-phenylisopro— 

l~iadenosine； 一N osinc： 

NH R 

R R 

Adenosine： 一CH}OH H 

NECA 

￡一PIA 

3-isobutyl rnethy 

xanthinc(IBMX1 

一 CNHC H． H 

— CH 0H —NHC HCH C，H 

purinergic receptors； myocardium； radioHgand as- 

铂y； xa“thin嚣； culu|red∞lk 
M ATERlALs AND M ETHoDs 

Adenosine js a potent coronary 

vasodilator． In addition， it exerts negative 

chronotropic， inotropic， and dromotropic 

effects upon the intact heart of several 

spec ies Clinically。 this drug wag used to 

term inate episodes of paroxysmal supraven- 

tricular tachycardia~2)。 suggesting its potential 

clinica】relevance which is possibly mediated 

th rough a direct action on the m yocardium． 

G uinea pig global heart experiment 

showed  that the action of adenosiae on the 

heart was mediated bv A1 rece ptorsc” In 

order to 1ook upon the direct action of 

adenosine on myocardial cells， th e present in— 

vestigation wag designed to determ ine the el- 

fects of adenosine on cultured myocardia】 

ce!ls． 
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Sprague-Dawley rats were used． 

L一—V。一phenylisopr0pyladen0sjnc (， 一PIA)， 

5：-N-ethylcarboxamidoadenosine fNECA)， 

and 3-isobutyl-methylxanthine(IBMX1 were 

purchased from Sigm a Co and 也 e other 

reagents were AR grades produced in 

Shanghai or Guangzhou． 【 ]Adenosine 
(Il 10 TBq·mol )was produced by Shanghai 

Institute of N uclear Research． 

Tissue culture and contractmty experi- 

merit The toyotardial cells were cultured  by 

using hearts of d 1-3 newborn 

Sprague—D awley rats of either sex according 

to M arsh and Smith(()
． At least 80％ of ce lls 

in th e form of monolayer contrac~．cd 

sp0ntane0usly on culture d 5． then the cells 

were used in the contractility experiment． The 

contractile states of the myocardial cells were 

delineated at 36．5— 37．5℃ bv a delineating 

system． Before delineation， the old culture 

media were displaced by fresh ones which were 
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without feta1 calf serum ． The contractile state 

of the cells in 山 e blank contro1 group was de— 

lineated， 2 h and thereafter， while山 at of the 

cells in the water-~ontrast group was deline． 

ated at l m in after the addition of 15“1 dis— 

ti1led water into the culture． The delineation 

of th e experim ental group was carried out at 1 

min and 10 min after the addition of l5,al drug 

solutions． 

Radioligand assay This test included 3 

kinds of assay： sa turation binding assay， 

competitive binding assay，and binding kine- 

tics assa y． The suspensions used in al1 the 3 

assays wei-e prepared from the cultures of 

d 5【IJ
． Atthe end ofincubation 5m 1 ofbuff打 

rrris-HCl 50 mmo1·L一，pH 7．4，4℃)were 

added  into each tube in ice water． The mix． 

tures were rapidly filtered  through m icrofibre 

filters(49 type)．Th e filters wcrc washed twice 
wi th 5 m1 wash bufier each and then dried at 

70℃ and counted  in a LKB-1215 counter 

(counting efficiency 50％ ．Nonspecific bind— 
ings in these assays were determ ined in the 

mixtures containing adenosine 1 mmo1·L一． 

RESUI，TS 

Contractility experiment At concentra- 

tions greater than 10 nmo1·r ‘， adenosine． 

工，_PIA．and N ECA elicited rem arkable nega． 

five chronotropic effects on rat myocardial 

cells(Fig 1)． The IC5o were in the order 

of：￡，_PIA 85± l0 > NECA l60± 64 > 

adenosine 36l± 41 nm o1· L一． The negative 

chrono- tropic effects of adenosine， 卜 PIA， 

and N ECA wcrc antagonized by IBM X． 

Thus jn the presence 0f IBM X f10 1·
．
urn o 

L- )， the IC蜘 of 工广PIA， NECA，and 

adenosine were increased to 490± 26 nmo1· 

I『 ， 1．40± 0．20#m ol·L～， 8．0± 1．6#mo1． 

L- respectively． By contrast， the m aximal 

chronotropic effec ts 0r工，_PIA， N EcA．and 

ad enosine were not affected  by IBM X In 

actdition， the 3 drugs at 0．1 mm o1· L 

stopped  the contractibility of the cells com ． 

· 3l7· 

pletely，a negative inotropism which was not 

changed by IMBx either．NECA(0．1#mol· 

L ) and IBMX (10 #tool· L ) caused 

occasiona1 arrhythmia in m yoeardial cells； 

- pIA 10#m ol·L turned  the myocardial 

arrhythmia into a regular rhythm - but 

adenosine elicited no effec t on the rhythm 

(Fig 2)． 

Adcn0sine ⋯ o L—PIA ⋯  NECA ⋯ 0 

FIg 1． Negmtlve chronottopic effects of,denc~lme， 

上广Pl̂， and NECA wllent (0 ) and with (● ) 

TBMX∞ mltmedmyocardial睫山 of rltt( =6'． The 

lnhlbitlo1 ％ Waft obtained by： 【11bpm after 

medtc~om／bpm before iiiiedIcetlon)]× 10G． 

’P>n 5． 一P(0．05． ¨ (0．O1． 

N ECA 

lJ 删删 ulI 

T ECA 0I mol’ L 

IBMX}10 m0l_L 

I』J1山 0】uIlII 
￡一PIA}i0Ⅲ I．L。 

FIg土 Effoclm of NECA， IBMX， and 上广PlA o- 

rkytlunlcIty of primary cult=red myocardial ceII|of rat 

fw ：wa~r)． 

j=_藿 

了 

：  一 

位 
'_ 

一， c 

6  

— 

0 ． 一， 

邺 如∞ ，  ̈

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


· 3l8· 

4 

0 

f 
f ∞ } ； 

∞ 
＼
、 

∞ 

b0 

● 一 

2 858 0 37。 r ＼ 

‰

r=- LI 96 05 

n： ： “ ＼．K 
d 

23 H nmol‘L 。 ’ 

—广— — — 

0 5 

C 

^  

r= 

P 

— ———市— 

Bound pmo[／10 cells 【 H】adeno sine，】g nmo]·L 

blg 3． A1 Saturation bludlng of[~HlJdenoslnc to Intact myocardial cells nf rat． 1 cells were lacukted with 

[~HlademoslneIn 0．3ml of assaymixturefor15mln at 37℃． =2 (0)：aonspedflc bladlag．(●)：specific 

Mmdlng． B)Scatcha3rd plot oftheflllBe data．C)Hill plotofthenme data． 

Radioligand assays The saturation assay 

dem onstrated a saturable binding mode1 of 

[3H]adenosine．The Scatchard analysis gave a 

finear plot『，=0．962)and Hill transformation 

ofthe same data gave a w of 0 99． which 

indicated a hom ogeneous population of bind— 

ing sites The 0ther parameters fToin this as— 

saY were glyen in p-ig 3- 

Data from com petition assay indicated 

that￡一PIA， N ECA ， adenosine．and IBM X 

com peted for the binding site with 

[~H]adenosine． The potencies of competitive 

effc~ts of the 3 drugs foflowed the same order 

as in the case of their negative chronotropic el- 

rccts Their values calculated bv ogit 

transformation and Chen-Prusofr methods 

were _-PIA 62 nmo1· L1 > N ECA 14l 

nmo1·L > adenosine 219 nmol·L > 

IBM X 2O加1o1．L (Fig 4)． 

The 3 drugs showed reversible binding 

capacity from the binding kinetics experi— 

merits The association of rHladenosine 

reached equilibrium within 15 rain and the 

dissociation com pleted in another 6 m in． The 

K and T1 calculated by TJan and L0 S 

method0) re 125
． 5 nmol·L and 2．9 m in 

respectively． 

。  

Fig 4． Competlttom for【 mdenoslae(25．24 

omol·L一 )binding to intact myocardial cells， for 15 

mln at37℃ ， = ． 
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The results of this study have confirmed 

the previous findings that adenosine and its 

derivatives exert a negative chronotropic efTbct 

on the heart‘”． This action of adeno~ne 

annlogues is a direc t one in cultured 

myocardial cells in vitro． 

From the radioligand binding studies ， 

山e binding of adenosine to myocardial col1 

was shown to be saturable， structure--specific， 

and orhigh affinity， suggesting the existence 

of adenosine rec eptors in rat myocardial cells． 

In conformance with the hypothe~s suggested 

by Collist~Jand in view of the s&m e order of 

potency of effects and the antagonism pro． 

duccd by an adenosine receptor blocker， the 

authors conclude that th ese physiologic effec ts 

are med iated by an adenosine receptor， the 

AI receptor． 
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腺苷及其衍生物对培养的大鼠心肌细胞的影响 
及腺苷受体检定 

韦小东‘、蔡尚达 邱逸光、游仕湘 

(ae山医科大学生物教研室．广州 510089，中国】 

提要 腺苷类物质对培养的鼠心肌细胞有直接负性心 

率作用，此作用可被腺苷受体拈抗荆 IBMX所拈抗． 

放射配基_受体结合实验表明P}玎腺苷与心肌细胞的结 
舍具饱和性、高亲和性．结构特异性，并可被腺苷衙 

生物 Ⅳ_苯异丙基腺苷 5L zl基酰胺腺苷等竞争 

性拈抗 。这表明心肌腺苷作用可船是通过心肌细胞上 

的腺苷受体介导的． 

关键词 腺苷：L-苯异丙基腺苷：乙基酰胺腺苷； 

壤呤能受体；心肌：放射配位体测定：黄嗓呤类；培 

养细胞 
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