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Alphal̂一 and alphalB— adrenoceptor—mediated positive chronotropic 

effects on isolated rat atrium 

HUA Zhang，WANG Xiao-Liang (Department ofPharmacology, 

Chinese Academy of Medical Sciences，Beifi'ng 100050，China) 

ABSm AcT n e positive chronotropic effect of u1一 

edrenoceptor subt~Lpea was studied onthe isolated ri曲t 

atrinm of adultmaleW_玷tar rals． Inthe presence of B_ 

blocke~propranolo1．cMoroethylclonldine(ChD (an Jr- 

reverslble 吣  inactivator) reduced the  pos itive 

chronotrople effect of phenylephrlne (Phe)． When 

the basal late was lowered by chollnergle stimulation- 

Chi showed less effect on the  increase of spontaneous 

beat rate． H-7，a protein hlIase C (PKC)inhibitor． 

1owered the chron~tropic dfect to Phe ulcer physio- 

logical condition，but did not affect the Phe-induced 

positive chronotroplc effect when hasal rate was JBs搴． 

ened by carhe chof． The se suggested that the  

ch~oaotropie effect wag maidiy medlated by ·日reeep- 

t0f$．and partially related 1：o the activation of P r( y 

seooDd messengers undex physiologieal coed ifiorm- 

Tk  coml~ atory effect the 一Bdrenocep was 

mainly mediated by UIA receptors．which is scarcely in- 

voIvedinthe activation ofPKC． 

KEY W ORDS alphe ed renerglcreceptors；heart rate； 

heart attinm；phenyhphrinel 1-(5-1soqulnolinylfony1)一 

2-methyl-piperazine●chloroethylclonidlne}myocardial 

cotoraction 

P0sitive chronotropic effect and inotropic 

effect can be produced by stimulation of l- 

adrenoceptoret 一”．which have been classified 

into at least 2 subtypes， ulA and alB recep- 

tors( 
． The subtypes have different distribu— 

tion8 and densities in various tissues (‘-"． But 

their physiological functions on cardiovascular 

system remain unclear． The present SIUdy 

was to investigate the effect of aI-adrenoceptor 

subtypes oll spontaneous beat rate of isolated 

atriUm ． The effect ofH一7．a grotein kinase 
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C (PKC ) ．inhibitor‘”， on the positive 

chronotropic effect mediated by Ul—adrenocep- 

tots Was also examined． 

Isolated atria Adult 0 Wistar rats(238士2l g) 
were deeapi~ted．the right heart atrium Was placed in 

l5 m1 eba1 solution at 36℃．bubbledwith 95，‘O± 

+ 5 o0 zI 11 atrium 啪 B suspended ∞ a holder 

and piercedwihtou t s廿e lIing by 2memll／chooks con- 

llectedtoⅡpress seosor(LW一1type)- The r~ting 

tensioowas adjl|stedto 0．3 g- TlIefoi've of contrac- 

tion and the  beat rate were continuously recorded with 

a double-pen recorder(XWT一204 type)一 

Aft日 an equilibration of1 h，inthe presence of B_ 

htoeker． proprartolol 1 gmol·L一 ．B conceIn坤曲 n- 

response CUl"~e for(-- )-phe nylephrlne (Phe)w∞ ob- 

tsioed by increasing the  concentration of Phe in steps 

of 0．5 lg units in B cumulative itlKiu~r． Alter w∞hi0 

outfor l h， the force of contraction and he snl rate 

were restored to pret~eatmeat levels． TlIen c．arbachol 

(0．3gmol·L叫)was added and thehe sal ratewasre ． 

daeed about 50 ． TlIe effect 0f Phe  oD spontaneous 

beatratewas deterI~．ined again． fu'st cLLrve rep- 

resented the  -adrco cceptor-mediated chronotropic d- 

feet under phpiolo~ l cond／tions。and the second 

curve，rhe t unde~the condition of lowered basal rate． 

TlIe atria were expo~ to ddoro~ hyldonidine (ClI1) 

orH-7 30win he fore Phe was added． 

~ tiea eadattons (--)-Phenylephsinehy- 

drochloride (Phe ，S~,ma)was dissolved _D 0．5 

ascurble acid solution． ClIloroethylclonidine (Chi， 

Resea rvh Biochemiced hac．) was dissolred in Krehe ~ 

solution． 1-(5-IsoquinotinylfonyI)-2-methyl-plpe~- 

~zine(H-7，Sigma)WaB dissolred in Me}S0． Pro~a- 

nolni (Pro，Sigma)●c且 hol(Si 眦)． 11Ie Krebs’ 

solution contained NaCl 118，Ka 4．7，Na}I。0I 25， 

~eSO, 0．45， KHIPQ‘ 1．o3， gluco~e 11．1， Caa I 

2．5，and E叭 ·Nal 0．001(retool·L )． 

鳓■出 t．cIl■■-l，_h TlIe n was．the  number of 
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rats，signif~cances were evaluated by t test． 

R聊 LTS 

Phe induced positive chronotropic effect 

In the presence of propranolol(1 pmol·L )， 

Phe produced a positive chronotroplc effect 

and an inotropic effect on the isolated right 

atrium of rats by stimulating Q1--ad~enocep-- 

tots． The maximal increase of spontaneous 

beat rate indueed by Phe 1 一 100 V．mol·L一 

was 31土 4 bpm ( 一 II)． W hen cholinergic 

receptors of atrium were activated by carba— 

chol 0．3Ⅲno卜L～ ，the basal rate was reduced 

about 5 0 ． The chronotropic effect of d1一 

adrenoceptors was found to be streng thened． 

Phe (100 pmol·L ) caused quickening of 

spo ntaneous beat rate up to 92土10 bpm (n一 

8，Fig 1)． These results represented the el- 

feet of[iI-adr~noceptoxs on beat rate under the 

normal and the inhibited cardiac state，respec- 

tireb． 

葛 』 
6 5 4 

Phcaylcphrine／-1g tool·L-I 

啦 !． Effect of pkeayls#artne in Ik absence／pres- 

cⅡ0I of carbaclte1． i士j． 

Chronotropi~ effect mediated by - 

adrtnecepter subtypes After incubation with 

Chl 1 00 pxaol·L一 for 3 0 rain， th e effect 

of 1A receptors was examined． Phe i00 

,
uinol·L一’caused a maximal response of 1 0 

土 2 bpm (n一 9)，which was smaller than 

31土 4 bpm (contro1)，P< O．05 (Fig 2)． In 

the presence of carbachol 0．3 ftmo卜 L～ 。the 

maximal inc rease of beat rate of atrium in— 

dnc ed by Phe(n一12)was 84土 4 bpm ，which 

was not significantly different from the control 

(92土10 bpm)(Fig 2)． 

Phenylcphrin~／一Ig tool·L一’ 

n|2- Effecls of ehloroethyldoeldine (Cbl，1 00 

re el·L一 )·ndH-710re el·L-1onthe pknyIep lne_ 

induced p删 H" clumnot~opIc respoase in the a~ence／ 

pre_Ⅷ∞of carbacJ~1． (0)control，m：9--11．(●) 
Chl。_= S一 12，(× )H-7，_= 8— 9．i士 玉 ‘P> r 

0．o5， ¨ P< 0．05， ⋯ P< m Ol僻 c~ntrol 

Effeet of H一7 on ∞ 一adrenoceptor-mediat— 

ed ehronotropic response After the right atri- 

um was exposed  to H-7 10 “m01．L一 for 30 

min，the maximal increase of bea t rate induced  

by Phe 1OO pmoi·L waa significantb reduced 

from 31土 4 bpm (contro1)to 17土 3 bpm (n一 

11)。P< 0．05 (Fig 2)． In the presence of 

carbachol 0．3 p．mol·L～ ，themaxima lincrease 

0f beat rate 69土 10 bpm was not significantly 

一 
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different from the control value 92± 10 bpm 

(P> 0．05·Fig 2)． 

By examing the physiological functiou of 

aI-adrenocepto r subtypes，we found that 1̂ 

aud receptors both could mediate the posi— 

tire chronotropic effect． The functionaI re— 

sponse med iated by Î receptors was only 

32 of the whole a1-adrenoceptors under nor． 

mal physiological condition，while 68 was 

mediated by alB rece ptors． W hen the heart 

was inhibited by carbacho1．however，al̂ re— 

ceptors played  an important role in raising the 

spontaneous beat ra}e，consisting 92 of the 

total 1-adrenoceptors． 

In the presence of H一7，an inhibitor of 

PKC，the chronotropic effect of tl1-adreoocep— 

tors was inhibited 54 under physiological 

conditions． W hen the spontaneous beat rate 

was lowered by carbachoI，H一7 showed a Iess 

effect on the positive chrono—tropic effec~me- 

diated by ai—receptors w co ntroI． itB 

chronotropic effect was reduced 24．6 by H一7 

10 pmol·L_。． These results suggested that 

the chronotropic effect by -receptors stimu— 

lation was partially related to the activation of 

PKC by a second messenger． Whereas，in the 
presence of carbachol，the compensatory effect 

of 1一receptors was little involved in the activa— 

tion of PKC． These ind icated that there may 

be mnltiple mechanisms for the dl-adrenocep— 

tor—induced effect． 

Previous studies showed that alB receptors 

caused functional response relating to PI 

turnover，whereas aiA caused physiolc·gieal re_ 

sponse depend ing mainly on the activity ol eal— 

cium channels( ． From previOUS studies and 

our results，we deduced that under physiologi— 

ea l conditions，the positive chronotropic effec t 

of a1-adrenoceptore is mainly med iated by 1B 

subtyp es t which is closely related  to the sec— 

ond messengers· And the compens atory ef- 

fect of 1̂ receptors ma y be closely relevant to 

the calcium channels． 
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大■囊体右心房 -和a ．肾上穗素受体介导的 

正性颤 作用 ‘ ／{： ． 
华—豳 ，至睦 (中国医学科学 药物研究所药 

■蔓 氯乙基可乐定(ChD明显抑制 P 弓【起的心事 

增加，ACh抑制 自发心事时，cb1作用不明显． H-7部 

分抑制 受体的正性糍率作用．心脏抑翻时则较少髟 

响 受体的代偻作用． 提示生理条件下， 受悻激动 

引起正性糍率作用主要通过 亚型井依幢于蛋白撒奠 

C(PKC)的擞活_ 心脏抑制时，口l̂亚型起到主要的心 
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