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[Adrenaline] for Preincubotion(M) 

[rig. I. Dose dependence of desensitization. Slices were 
preincubated for 1 hr at various adrenaline concentrations 
prior to preparation of adenylate cyclase. Each poinl rep- 
resents lhe mean + S.E.M. of three hatches of slices {new- 

born ralsL 

A loss of the /f-adrenergic receplor binding function has 
been noted in calecholamine-treated frog erythrocyles [5]. 
It is possible thai a cAMP-dependent  phosphorylation 
re]trial7 on the It\el of adenyhttc cyclasc or t h e  h o r n ] o n e  

receptor is invohed.  
The significance of the present dcsensilization pheno- 

menon remains It] be investigated. The chronic treatmenl 
of rats wilh adrenaline was found to lead to a suppression 
of the adrenaline-induced glycolytic response [gJ. ll is 
possible that this pharmacological effect is based o11 tile 
desensitization of lixcr adenylate c~rclase. It should bc 
noted thai the concentrations of adrenaline used in the 
prcsenl stud) ~.\rcrc considerably higher than those lk~und 
ill IiIrL al]d Ihis fact sllould be taken into accotn]l ",,vhen 
consMering a possible ph3siological relevance of otn  data. 
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Vig. 2. Time dependence of desensitization. For each point 
lliree batches of slices tnew-born ratsl were incubated wilh 
l0 ~ M adrenaline tbr xarious limes prior to preparation 
of adenylate cyclase. One point (O1 represents a control 
incubated without adrenaline for 90 rain. Means ± S.E.M. 

R EI:I(R EN('EN 

1. T, .I. [:'ranklin and S..l. 1,aster, .'\'aturv, .\ 'c~ Biol. 246, 
146 (Ig73). 

2. E. Remold-O'Donnell ,  J. hiol. ('hL,,i. 249, 3615 (1974). 
3. T..1. Franklin, W. P. Morris and P. A. Twosc, Alolec. 

Phm'mac. II,  485 (1975). 
4. J. Devellis and G. Breaker, Sciem'e 186, 1221 (1975k 
5. J. Mickey. R. Tale and R..1. l,cfkowilz..I, biol. ('h~,m. 

2,~), 5727 (1975i. 
(~. (}, k. Lauzon, S. Kulshreslha. 1.. Shnr  and H. P. Biir, 

J. el'cite Nucl. Rvs. 2, 99 llt)75). 
7. H. P. B~ir and P. Hahn, Can. ,I. Biochem. 49, 85 {1971 k 
N. H. P. BLh', m MeUlods in Pluu'nu*colo~ly II1. SmooHi 

Muscle (Eds. E. E. Daniel and D. M. Paten) p. 503. 
Plenum Press, Ne,a York (1775k 

9. S. Rousseau-Migneron.  J. Leblanc and L. Lalrancc, 
Can. J. Physiol. Pharmac. 53, 124 119751. 

J:&iochcnfical l'harnlacOi~,g> \ el 2" pp 21{14 • [ql~ I>c]gamon Ihcs .  lUTO lh'inlcd in (;lear Ihihun 

Non-specificity of sulphydryl inhibition of the alpha adrenergic response 

(Rvcc'ired 6 March 1976; acc'~,lm,d 7 .41,'il 1476) 

Several reactive chemical groups have been suggested cls 
possible binding sites for agonists and antagonists  ol3 the 
alpha adrencrgic reccplor [1 53. Prominent  amongsl  these 
suggestions is that of the invol',enlcnl of the sulphydr_'d 
group [I. 6.7]. 

Protein has been suggested a s  t h e  Ibundation rnaterJal 
lot the structure of lhe alpha adrenergic receptor[S. 9]. 
and irreversible alpha receptor blocking agents ha~.c been 
shown to Jnteracl ~',Jlh prolein and its const ihlents[9 II ]. 
It] \Joy, of the relathmshJp hch~ccn frcc snlph~,dr~,l group~ 
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Fig. I. Graph showing the dose percentage response rela- 
tionship for the inhibitory action of methyl mercuric iodide 
(M.M.I.) against standard responses to the agonist norad- 
renalinc, in guinea pig vas defcrcns. Each point represents 

the mean of 4 experiments. 

and protein, the possibiltiy of both being involved in the 
make-up of the alpha receptor cannot be overlooked. 

It was therefore considered important to clari6, the 
position as to whether or not sulphydryl groups play an 
integral part in the make-up of the alpha adrenergic recep- 
lot  site. 

Methods 

Paired vasa from 350 400 g guinea pigs were suspended 
in 10ml of Hukovi6 solution [12] at 3 7  and gassed with 
5% carbon dioxide in oxygen. 

Standard responses to the agonists, noradrenaline, ace- 
tylcholine and histamine were obtained prior to the addi- 
tion of varying doses of the sulphydryl inhibitor, methyl 
mercuric iodide (M.M.I.). Following lO-min, exposure to 
M.M.I.~ responses to the agonists were again recorded. Per- 
centage reductions in responses to the agonists were calcu- 
lated. Drugs used: noradrenaline acid tartrate: acetylcho- 
line chloride: histamine diphosphate; methyl mercuric 
iodide. 

Result,s a~M Discus:,ion 

The sulphydryl inhibitor. M.M.h, reduced the responses 
to noradrenaline in guinea pig vas deferens, a tissue rich 
in sympathetic innervation[13, 14]. This reduction was 
dose-dependent, the EDs~ for M,M.I. being 10 s M, whilst 
a dose of 10 aM M.M.h produced complete inhibition 
of standard responses to noradrenaline (Fig. 11. The inhibi- 
tory effect of M.M.I. was reversible, the responses to nor- 
adrenaline returning to pre-inhibition levels within 30 rain, 
following repeated washes with Hukovi~:'s solution at 
5-rain intervals. 

To determine the specificity of inhibitory action of 
M.M.h, selected dose levels were used against standard 
responses of the agonists, acetylcholine and histamine in 
guinea pig vasa. Results are shown in Table 1. The H)~o 
dose of M.M.I. against noradrenaline produced similar in- 
hibitory effects against acetylcholinc and histamine. 

Table 1. Comparison of the inhibitory effects of M.M.1. 
against the contractions produced by noradrcnaline, ace- 

tylcholinc and histamine in guinea pig vas defcrens 

Percentage reduction in response to 
agonist following M.M.h 

Agonist and 
dose 10 ~ M 10 "* M 

Noradrenalinc 49 + 2.0 99 * 0.7 
7 x  10 ' M  

Acetylcholine 65 + 2.3 9,',; + 1.0 
I x  10 ~'M 

Histamine 43 + 2.1 100 + 0.5 
1.7 × It) " M  

Equally. a 10 ~M dose of M.M.I. produced maximal in- 
hibitory effects against all three agonists. 

Results are therefore in accord with those of Goldman 
and Hadley [7], in that sulphydryl inhibition effectively 
reduces the noradrenergic response, mediated via alpha 
receptors. However the results of the present study indicate 
that this antagonistic response against noradrenaline is not 
specitic. M.M.h is equipotent m reducing responses to all 
three agonists, noradrenaline, acetylcholme and histamine. 
No documented evidence has been reported to link thc 
molecular structures of the receptor sites for these three 
agonists, therefore, contrary to the hypotheses of D'lorio 
and Lague [6]. and Goldman and Hadley [7], it is sug- 
gested that sulphydryl groups play no part in the structural 
conformation of the alpha receptor site, but that sulphyd- 
ryl inhibition is a non-receptor mcdiatcd phenomenon, 
probably associated with the contractilc process "'beyond" 
the primary drug-receptor binding site. 
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