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Altered o【radrenoceptor density and o【lA／a1B ratio in rat hearts 

after propranolol treatm ent 

ZHANG Ying，HUA Zheng，W ANG Xiao—Liang ’ 

(Institute of Materia M edica，Chinese Academy of  Medical Sciences，Beijing 100050，China) 

ABSTRACT After rats were treated with 

propranolol(5O mg ·kg_。，bid，ip)[or 7 dt 

the density of 0t】一adren0cept0rs in the rat myo— 

cardia1 cell membranes increased from 1 37土 25 

to 178+30 tmol／mg protein determined by re— 

eeptor radioligand assay． W hereas the K o 

value was not signiticantly changed，the rein— 

tive proportion of d】̂ adrenoceptor subtype in— 

creased from 19土 6 to 31土 8 ． The affini— 

ties of two subtypes to 5-methy1urapidil were 

not obviously changed after propranolol treat— 

ment． It was suggested that a1A—subtype was 

more important in d1一receptor mediated alter 

ations after adrenoceptor blockade． 

KEY W ORDS alpha adrenergic receptors 

radioligand assay；propranolol； 5 methylura 

pidil；myocardium ；cell membrane l prazosin 

Adrenergic a J—and receptors coexist in 

hearts of various species． Both receptor sys— 

terns mediate positive inotropic effects through 

different second messengers． However， ～ 

adrenoceptors play the most important role in 

regulating heart rate and contraction force． 

W hen adrenoceptors were blocked，(xI-recep～ 

tors might compensate for above cardiac func— 

tions“,23． Studies have implied the increase of 

at-receptor density in rat hearts after chronic 

treatment with propranolol Alpha】一 

adrenoceptors are mainly composed of two 

subtypes， 0t1̂ ana a1B． The present study 
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aimed to examine the alteration ot rreceptor 

subtypes in rat hearts after receptors were 

blocked by propranolol chronically． 

M ATERIALS AND M ETHoDS 

W istar Fats (235士  13 g) wel-e treated with 

propranolol (5O m g·kg ．bid， ip)or 0．9 saline 

(as contro1)for 7 d． 

Preparation of heart mem brane Rfits were de 

capitated． Ventricles were isolated， cboppeel， and 

hom ogenized twice for 10 s wi th a Polytron in 7 m1 ice— 

cold buffer (Tris—H Cl 5O． NaC1 100． edetie acid 2 

m m o1-L )， pH 7．4． The bom ogenate was ten— 

trifuged at 350× g for 10 min． The supernatant was 

centrifuged at 45 0OO× g for 20 m in． The pellets 

were resuspended and washed twi ce in fresh buffer 

(Trls—Ha 5O，edetic acid 1 tTxmO1·L )，pH 7．4． 

The final pellets
．

were resuspended and homogenized in 

ice—cold buffer again，and filtered through two layers 

of gauze． 

Receptor binding studies Saturation binding 

analysis was performed with 6 concentrations of 

[|H]prazosin 25 400 pmo]·L～． Membrane prepa- 

rations(500 Id)were incubated with[~H]prazosin in a 

finn1 volume of1 m1 Bt 30 ．c for 45ra in． Jncubations 

were carded  out in duplicate． Parallel incubations 

were conducted in the presence of phentolamine (100 

pmol·L )to determine nonspe cific binding． 1ncuha— 

tJons were termined  by rapid ~aCCUEfl tihration and two 

washes with 5 mI ice—cold buffer． Drind  filtefs weFe 

counted in scintillation liquld with a Beekm ann LS 

9800 scintillation counter． K D values and maximal 

binding ( B一 )were calculated from Scatchard plot． 

Competition analysis was perform ed with 16 8on— 

centrations of 5-methylurapidil (5-M U ) ranged from 

50 pmo1·L to 50 umo1·L ． Curves were fitted by 

nonlinear least square technic． The concentrations of 

5 M U necessary to inhibite half of the specific 

_3H：：prazosin binding(IC50 value)at 2口rsubt~q)es and 
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the ratio of receptor subtypes w ere calculated． The 

K ．value was calculated by the follow ing formula： 

K．= lc 。／(1 [L]／Ko) 

where [L] represents the concentration of 

PH]prazosln． 

Dmtgs d —Propranolol and phentola~ ine 

(Sigma)，PH]prazosln (9．25 GBq·mol —Du Pont 

NEN Research Products)， 5-M U was produced by 

Byk Gulden (Konstanz，F R Germany)． 

Statistics Values of ± 5 ~-ere com pared w ith t 

test for unpaired 0bs ations． 

RESUL1s 

AlphaI—adrenoeeptor density Body 

weights and heart weights between control 

(232+ 5 1l g，0．9士 0．1 g)and propranolol 

treated rats (237士s 10 g，0．9士 0．1 g)had 

no obvious differences． Binding capacity of 

H]prazosin with 一receptors in ventricular 

membrane preparation was higher in 

propranolol—treated rats (Fig 1)． 

【 躺 in̂  d ·L一 

Fig 1． Spedfic binding of[ H]prazosin to cJrt[iac 

mem bn n目 in control抽 一 6)and propranolol-treated 

(n一7)rsts． ~-4-s． Irmet l ScKthsrd pIot． 

Scatchard analysis showed single compo— 

nent for both groups． The receptor density 

increased from 137士 25 fmol／mg protein 

( 一 6)in control to 178± 30 fmol／mg pro 

tein ( 一 7) in propranolol treated rats． 

However，the KD values had no significant dif— 

ferences between the 2 groups (63士 31 72s 72 

士 44 pmol·L_’)． 

Alpharadrenoeeptor subtypes Displace 

merit of[3H]prazosin binding with sixteen in— 

cremental c0ncentra“0ns of 5一M U produced a 

biphasic competition curve(Fig 2)． 

Fig 2． Inhibition ( )of PE1]prmmsln binding to 

cardiac mem brane* by 5-methylurapidil in control and 

propranolol treated rat hearts- 

The Hill coefficent calculated from 13 ex— 

periments was 0．57士 0．09，indicating 2 dif— 

ferent receptor binding sites to 5-M U ． pK ． 

values of 5-Mu to inhibite[。H]prazosin bind— 

ing at d】̂ and 1日were calculated from IC50 val— 

ues by nonlinear regression． In control and 

test group pK values for atA subtype were 9．5 

士 0．7 and 9．2士 1．0，and for alB subtype 6．8 

士 0．4 and 6．9士 0．4， respectively． There 

were no significant differences between the 2 

groups， whereas the relative proportion of 

a1A_adren0cepl0rs increased from 19土 6 in 

control to 31士8 in test group(P< O．05)． 

DISCUssloN 

The present study showed the density of 

radrenocept0rs increased after chronic treat— 

ment with proprenolo1． This increase of 

aI—adrenoceptor density would be a compensa— 

tion when the physiological function of口一 
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adrenoceptors were depressed。 ． 

1t has been known n displacement that 

the component showing high affinity to 5 M U 

represents a1̂ binding sites and the component 

with low affinity to 5-M U belongs to ＆lb re 

ceptor sites． In this study we found that the 

proportion of a1̂ significantly increased after 

treatment with propranolo1． But the pK val— 

ueY,for 5-M U to inhibit b0th subtvDes．which Ⅲ ⋯ ⋯p ⋯ ⋯  。p ㈨ Ⅲ ⋯  ⋯ g‘。 

w e m l tO the data ot G 。 “ ’，w 』Ph
㈣ c 0I Ex口T r t ；2J9 23I-4 

not obviously changed，indicating that the 1— 8 Gong J
． w anz XI ． Zhe YF． W an XF AIpha． 

adrenoceptor density increase after propra dre pt timulati0㈣ diated p∞ni⋯ hrnnot pi 

nolol treatment"4~as mainly due to the increase effect in isolated rigkt haact atrla 0e nnrmotensi nd 

of a1̂ subtype sHR p l-ats, 

Our 口revi。us studle 。 sh。wed that the Acta Ph 删 l s。n 1g刚 J4 l 79—82 

eg l t 。“ ot d‘ 。 1̂ btYP IS m。 e“。 一 
mediated D it⋯ hmn0tr i ef1ects isol 1cd fa1 

tlye to pathological condition and drugs tom — at㈨iu Act㈣Pha coI Sin 1 993{14：31 — 9 

pared w h RIB subtype，implying that a LA sub一
,1o8， I口 斗 

type was a more potently compensatory factor 普萘洛 尔对大鼠心肌细胞膜 al肾 上腺紊受体 
for physiological alteration，especially in the 密度及 alA／alB比例的影响 

出  印 ” ～  “ 
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一摘要 放射配基结台实验表明，犬鼠ip普萘 

洛 尔(Pro／7 d后 ，心肌细胞膜 a 肾 上隙 素能 

受体密度由1 37±25增加到 l78±30 fmol,．"mg 

protein(P<0．05)，KD值无 显 著改 变． 5 

MU竞 争结合实验表明．使用 Pro后 a 亚型 

在 a 受体总数中所占比例 由l9士6 增加到 

3l土8 (P<O．05)．但两种受体亚型的亲和 

力都未改变． 说明 口受{奉阻断 后，n 亚型变 

化更 为敏感． 

放射配位体测 定； 

哌唑嗪 ； 5一甲基 

血 T̈ ；景 ～ _耋==～ 叫 

～ H雌～M m m星} ～ _要 _壬【弓 m ‰ 
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