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Abstract The anti-anginal drug amiodarone produced a dose dependent reduction in the overflow 
of transmitter from the isolated blood perfused cat spleen following nerve stimulation at 30 Hz. 

In the presence of phenoxybenzamine (30 ttg,'mll the normal increase in overflow of transmitter, 
following 200 stimuli at 10 Hz was prevented. This effect occurred whatever the order of addition 
of phenoxybenzamine and amiodarone, indicating that amiodarone did not reduce the overflow by 
stimulation of inhibitory presynaptic ~ receptors. 

In experiments in which the transmitter stores were labelled with [3H](-  I-noradrenaline, amiodarone 
inhibited the release of label following nerve stimulation but had no effect on release induced by 
tyramine. Responses of the spleen to both nerve stimulation and tyraminc were reduced by amiodarone 
but uptake of [3H]( )-noradrenaline given as iujections (pulses) or as infusions, was not significantly 
affected. The effects of amiodarone on nerve evoked overflow of transmitter are not therefore related 
to changes in uptake of noradrenaline or to selective stimulation of presynaptic :~ receptors but probably' 
reflect a neurone blocking action of the drug. 

Amiodarone (2-butyl-3-14-diethylamino-elhoxy-3, 5- 
diiodobenzoyl)-benzofuran hydrochloridei (see Fig. 
1) has been reported to have beneficial actions in 
patients with angina pectoris [1]. It has been shown 
to decrease heart rate, vascular resistance and myo- 
cardial oxygen consumption and to increase myocar- 
dial blood flow [2]. Both :~ and fi efl'ects of catechola- 
mines are antagonised in a non-competitive man- 
ner [3]. Amiodarone has no demonstrable effect on 
the catecholamine content of both heart and 
adrenals [4], The antiarrythmic properties of the drug 
protect anaesthetised guinea pigs against ouabain in- 
duced ventricular fibrillation [5]. In isolated rabbit 
atria or ventricular muscle strips the drug prolongs 
the duration of the action potential but has no effect 
on the resting potential or action potential height [5]. 
The present study was undertaken to determine 
whether a drug known to antagonise the actions of 
catecholamines non-competitively would elevate the 
overflow of transmitter from the cat spleen following 
nerve stimulation in the same way as competitive 
c~-receptor blockers such as hydergine [6] and phento- 
lamine [13]. 
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Fig. 1. 

M E T H O D S  

O~;erfiow o[ endogenous transmitter. Cat spleens 
were perfused with blood in t~itro [7, 9]. The splenic 
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nerves were stimulated stlpramaximally with shielded 
bipolar platinum electrodes. In order to stabilise the 
transmitter overflow, 3 trains of 200 impulses at 10 
Hz followed by 2 trains of 200 hnpulses at 30 Hz 
were given at 10 min intervals. Subsequent overflows 
of transmitter following 200 impulses at 30 Hz 
remained at a steady lexcl [7]. Blood containing over- 
flowing transmitter was collected m chilled tubes lot 
30 sec from the start of nerve stimulation. 

Bioassay o1 transmitter. Blood samples containing 
transmitter were spun at 3100 tf for 15 min at 0'. 
Plasma was removed from the buff}' coat and packed 
red cells. The plasma samples were assayed against 
noradrenaline for pressor activity on the blood pres- 
sure of the pithed rat [8]. Amiodarone is rapidly 
taken up by the spleen and does not interfere with 
the assay. 

[ ptake Of radioactirely labelled noradrcnalitle. 
Uptake from 1 Hg pulses of [7AH]( Fnoradrcnaline 
was measured as previousl? described [9]. Venous 
blood containing [-~H](- )-noradrenaline that had not 
been taken up and [3HI metabolites was collected 
in chilled tubes during the 3 min following the injec- 
tion. Uptake of [7-3H](- l -noradrenal ine was also 
measured from infusions [10]. In all these expcr- 
iments uptakc was taken as the diffcrence between 
the amount of label given and the amount recovered 
in the venous blood. Evans Blue was added to the 
noradrenaline to act as an intravascular marker tor 
the determination of the overall recovery, of the mjec- 
tate or infusate [10]. 

Labelling ~fftransmitter stores. In order to label the 
transmitter stores [3H]( I-noradrenaline (10-1 Ci/ 
m-mole) was infused close arterially into the blood per- 
fused spleen for 10 min at a rate of 45 ng/nain. The 
spleen was then perfused with Krebs Henseleit solu- 
tion for 30 min during which two periods of stimu- 
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lation of 200 impulses at 10 Hz were given. Thc total 
venous effluent during the infusion of label and for 
30 sec afterwards was collected and counted to deter- 
mine tile amourlt  of radioactivity retained by the 
spleen. The Krebs Henseleit solution was replaced 
with fresh blood and perfusion continued for a further 
30 rain during which one train of stimuli x~us given 
(2(X) impulses at I0 Hz). 

Reh'ase o / l u l w l  by m' rn '  .stimulazion aml  tvraminc.  
In i t ia l ly two mfins of  st imuli  of  200 impulses at 30 
Hz were given at 10 rain intervals tbl lowed by alter- 
hate periods of  st imulat ion and the administ rat ion 
of  tyramine (5 #g,g) close arter ial ly to the spleen. 
Blood was collected for 1 min after st imulat ion end 
for 4 min following the adminis t ra t ion of tyrumiric. 
Each of these collection periods was at least twice 
as long as the responses produced by the procedures. 
After centrifugation of the bk)od, plasma sanlples 
were assayed biologically tbr t ransmit ter  and counted 
for t r i t ium. 

,~'~lltlpld C'Olttll i t l~l.  10 ml of scintillant comprismg 5", 
Scintol 2 <Koch-Light Laboratories Ltd.L 333<', Tri- 
tol l X I00 (Scinti l lat ion Gradei and 617"<, tohiene 
were added to 0'1 ml of  plasma and 1.0 ml dist i l led 
watel +. S;unples '~.eie counted for 3H on Lt Packard 
Tr i - ( ' a rb  Scintillation ( 'ountcr .  Blank and quench 
corrections were applied. 

Amiodm'one determination. Since amiodaronc  con- 
rains 37"., by wt of iodine, the difference between the 
iodine content  of control  uritreatcd spleen and spleens 
exposed to the drug was taken as an index of amio- 
daronc content.  Small pieces of spleen were freeze 
dried and assayed for iodine content  by neut ron acti- 
vation analysis. 

l )rml.< [ gAH] (  FNoradrenal inc flO. I ( i  m-moleL 
14adiochenlieal ( 'entre.  Amersham;  amiodaronc  hy- 
drochloride, Labaz Laborator ies :  tyramin hydrochk> 
ride. Sigma: phenoxybenzamine  hydrochloride. 
Smith, Kline & French Laboratories  Ltd: Heparin 
(rnucus), Boots Pure Drug Co.: Prostaghmdin El. Dr. 
,h+hn E. Pike, Upjohn. Kalan*lazoo. Amiodarone  and 
phenoxybenzamine were dissolved in a few drops of 
ethyl alcohol, dih, lted with about  10 ml Krebs sohi- 
tion and added to tile blood as an opalescent sohi- 
lion. All doses of the amines are expressed as base. 

Unless otherwise defined resuhs are presented as 
means + S .EM.  

RESLiLTS 

la) l"me q[amiodarone added m blood pedU~siu~j Hu, 
spleen. Almost all the amoidarone  added to the per- 
fusing blood was bound to the spleen. This can be 
seen in Fig. 2 which shows tile amount of  amiodarone 
(as iodine) recovered from the spleen at the end of 
the experiment plotted against the dose administered. 
If all the amiodarone is bound the points should fall 
along the line shown which has a gradient of 10. 
Since there was good agreement between the points 
and tile line it can be assumed that almost all tile 
amiodarone is bound within the spleen and for this 
reason all doses of amiodarone are expressed as mg,g 
(wet wt spleen). 

(b) E~IL'('I of  amiodarone on cod(flow of  trmrwniltdr 
.l<bl/(ming m>ne .~timulation. Following lhc condit ion-  
ing series of stimuli tile overflow of t ransmit ter  col- 
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Fig. 2. The relationship bctv, ccn the do<;c of ~lillit>ctlilt+l/c' 
cidministcrcd to the splccu m the bh+od and the CllllOtllll 

h+und in tile spleen at the end o1 the cxpcrhncnt. 

~0 

c~ 

Iccted in ouch of tile totir control pcriod~, after 2till 
impulses at 30 H /  remained essentiully constant. 
Addi t ion of" ar l l iodarone to the blood in the resur`<oir 
produced a dose-dependent mhibi t ion of oX, ol-llt+\\ e l  
transnli t tcr wllicl~ reached a nlaximunl 30 40 n/in 
after the addi t ion of the drtlg II;ig. 31. 

When tile o,,erflow of lranstnhler at the Iburtl+ 
stinltlhls period alter tile drug was conlpared Io the 
overI]ov~ lblh>,ving the hist stimuhis before the drug 
( t )  and pkmed ag:_iinst the log concuillratit>i/ o[  drug 
nleasurcd as nlg. 7 I,<vct \,~t of the spleen) and thc 
poinls tested by Imcar regression anal)sis, it ~\as 
found tlmt tile pohm+ full along a ,qraJghi tim: 
IP < 0"()0111Fig. 4). The dose of drtlg to..Itih'cd It) pro- 
dtlcc 50 pet + cent inhibi t ion of the ox, crl]o\\ of tlatl>,- 
mit ter (il)<,,) was 0.16 ill<' <' twet \~t splccnl IqD <'. ( . l . .  
().10 024 lng g). 

(c) E/]L'cl ++/ Id~UJ~+~\y/~csl-_aminc <Jsl <Jn,ri l ,  w +,/ 
l l '+l t l~t t l i l l ( ' l  + ill [/1(' /)t+(',kc>#l('( ' +!t HllliOfIUI'OI1C. [ " O F t \  I11h/ 

after anliodaronc, phenoxybenzamine (30 fig nil) \'<;is 
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Fig. 3. fhc ell"cot of amiodaronc IA): 71 !+g ~ q\~cl ~t 
spleen) IO); 270 llgg (it): and <~57 #g g IA). on tram, nmtul 
overllow from the cat spleen hi three I)pical cxpcrhl/cnt~. 
Splenic nerves were stimulated at lO-mm mtcr++als ~hh 
trahls o[ 200 supramaxhnal stimuli +it 30 [17. 1-ransnlitict 
ò <crtlò <t+ is expressed as a [ ' r t t c t io l /  o1 the IllC;tll O~,Cl'[]O\k 

of the pro-drug Mimulathms in C;Icl/ c,,pcrimcnt<,. 
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addcd to the blood and allowed to act for 30 min 
without nerve stimulation. The overflow of transmit-  
ter following 200 stimuli at 10 Hz was then collected 
tor two successive periods of 40 sec. It was found 
that  amiodarone  was able to prevent the increase of 
t ransmit ter  normally produced by phenoxybenza-  
mine [ 1 I ] and that the effect was dose dependent.  The 
log dose ' inhibi t ion line is plotted in Fig. 5. (In the 
absence of other t reatment  the overflow of t ransmit ter  
from 200 stimuli at 10 Hz in the presence of phenoxy- 
benzamine is 3.15 times that with stimuli at 30 H.z 
in the absence of drugs}. The dose of amiodarone  
required to rcduce the overflow following phenoxy- 
benzamine to 50 per cent of the normal value was 
030  mg,g (95",, C L  0.13 0-68 rag/g). 

(d) Receptor lwotection experiments. The results of 
the previous section illustrate that  amiodarone  can 
prevent the increase in t ransmit ter  overflow produced 
by phenoxybenzamine.  Since it is possible that  amio- 
darone may produce its effect by selective st imulation 
of presynaptic :(-receptors, experiments were per- 
formed in which the order of addi t ion of phenoxyben- 

@ 

o 

o • 0 ~ 0  
E 
o 

I I OO1 OI IO 

Dose of omiodarone, mg/g spleen 

Fig. 5. Eft'oct of amiodarone on overflow of transmitter 
in the presence of phenoxybcnzamine (30 ttg/'ml) following 
200 stimuli at 10 Hz. Transmitter overflow (O,.) is expressed 
m terms of the mean pre-drug overflow from 200 stimuli 

at 30 Hz (i9). 
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Fig. 6. The effect of amiodarone tA) {1 mg/g spleen) and 
phenoxybenzamine (PBA) (25 l~g/ml} upon transmitter 
overflow from the spleen following 200 stimuli at 10 Hz. 
(A--~PBA} A followed by PBA, n = 6, (PBA--~A) PBA 

followed by A. n - 12. and PBA alone, n = 20. 

zamine and amiodarone  was altered. In each case the 
drug was allowed 30 min to act before the addi t ion 
of the second drug. Since phenoxybenzamine pro- 
duces an irreversible blockade of :~-receptors, addi t ion 
before amiodarone  should prevent amiodarone ' s  
action if it acts through this mechanism. However, 
as shown in Fig. 6, the overflow of t ransmit ter  follow- 
ing st imulation of the nerves at 10 Hz was signifi- 
cantly reduced by amiodarone  (0"93 rag/g) compared 
with the overflow with phenoxybenzamine alone, 
whether  amiodarone  was given before or after 
phenoxybenzamine.  

(el E[li'ct q[ amiodarone on ove~Jtow of transmitter 
aml tritium [bllowin¢l ner~e stimulation and t)'rami~w. 
Amiodarone  (1.33 mg/g) significantly reduced the 
overflow of bo th  endogenous t ransmit ter  and tri t ium 
following st imulation of the nerves with 200 impulses 
at  30 Hz (P <0.001:  n = 9) but  had no significant 
effect on the overflow produced by tyramine (5 ,ug/g) 
injected close arterially (P >0-6;  n = 8) as shown in 
Fig. 7a. The adminis t ra t ion of the amiodarone  solvent 
(ethanol in saline) (Fig. 7b) had no significant effect 
on the overflow of t ransmit ter  (P >0.8 :  n = 3) or tri- 
t ium (P >0.2;  n = 3} following nerve stimulation. In 
the control  experiments tyramine evoked release was 
also unchanged. 

(fl Responses g] the spleen to nerre stimulation aml 
tyramine. The spleen responded to st imulation at  30 
Hz with increases in perfusion pressure (vascular re- 
sponses) and reductions in spleen volume (capsular 
responses). Amiodarone  produced inhibit ion of the 
vascular responses of the spleen which were dose-de- 
pendent  but the responses were never abolished even 
with the highest doses used in these experiments (Fig. 
4}; this confirms what  has been observed with other 
vascular beds [2]. The graph of splenic vascular re- 
sponse expressed as a percentage of the control  re- 
sponses against log dose of drug (mg/g wet wt spleen) 
shows a linear relationship (P <0.001) and the H)50 
is 0'24 mg/g (950;; C.L. 013-0-66 mg/g}. The effects 
of amiodarone  on the capsular responses of the spleen 
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t ig .  ?. lal I:ll'ect ,~i amiocl;tt+onc (A) 1'3 mg g spleen cil~d 
Ih) clTcci of vehicle (\,'l on i-¢lcasc ~1 cndogcllous iranSill it- 
icr Ili)~lill.t stt I lakcn tip pi-cviou'd) a~ [~H jl l-noradr0ila+ 
lmcl h,, nci-vc ,qimulal ion 1~1 ~ind tvranlhlc (Ti. The 
lltlilll',01+~ in the cO]tlmll,-; ~if¢ Ih¢ iltllll/~c,i" o l  Ol~'-,c'l+~,LitiOll~,. 

to I l c f ; c  ,q imulat icm v, c rc  \cu iablc .  W i t h  high d o s e s  

o f  a l a i o d a r o n c  (0-6 1 mgg)  the response was inhi- 
bited whereas ~xith low doses no consislcnt ell"cot was 
observed. The reducl.ion in response is duc to ihc 
combined ¢l]L~cl of a reduction in transmitter rclcasc 
and a posi-synaptic z-blocking action. Rcsponscs of 
ll~c spleen Io iyranlil~c wcrc also inhibited but nol 
it) the same cxtcnl  as Ihosc to nerve s t imulat ion .  This  
inhibition can bc explained in terms of posl-s>naptic 
~.-blockadc alone. 

(g) l~t#.'cl <!l<mH<~Jm'+mu +m Ul~mku <!I i s / / ] (  i-n<~r- 
dJr~'mfl inu. (i) I l pk i kc  n-o111 ptlls0s o f  [ 3H  ]( } -norad-  
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Fig. ,~. Recover} of ~tl in splenic ,,era)us blood itHlowing 
? i'nin hH'usion ot [~H] ( - ) -no radrcna l i l l c  c]osc artcria] l)  
~it ~45 ng nlin in the i*ll+c,~;011cc o[  (AI alld ;.thscncc (A) 01" 
LiillJod;Iron¢ f l illg gJ+ (0t  iCCO\CI> Of F\;iil<-; Bluc hltRi',,~t~,- 

cu]ar  i l larkcr In : .41. 

i cn4 l i i l c  In the h lood  pcrlu,,,cd Gi i  ',pl¢cn Jl has bccn 
shown that  the +haractor is l iCs o f  up take  o l l + H ] (  i- 
i lot+adroilal i i~o given a+ ai~ h+l'tision \a r ies  I rom tha i  
of [S t i l l  i-rioradrcnalh]o ~i~.cn as pul~csl I(I]. I u<.z, 
pulse <, o f  l ' t t l t  I -noradrc ix i lh+c wcrc 7i\c_'i+ n \ c i  ;i 
pe r iod  o f  6 soc Io the spleen [-~L'I't'U'C .tincl 40 nlJn altL'r 
a d d i t i o n  o f  an lJodar tmc I1 m g g ) .  I . ]p iakc Icorrcctcd 
for [! ' ,ans Bit lc r cco ' , c ry ) I ' ron+  lhc l]l-<-;t pulse <~1 
[-+H]( ) -noradrona l in+  ;~,.+15 _~66 ÷ I() Jig and trt+ill 
Ilk" ,,ccond. 40 rain ,:i[lci- a l l l i t+daronc (/ i ngg ) .  
4~5 ± .~6 n 7 In ~ 3: P >0.1) .  In con t ro l  cxpci imcni~,  
I_lptLikc frOil l  the lh'sl pLilsc ~,r~l~ 4() ( )  4 ~ 2  II~C.[ and [lOi/1 
tt lc second. 4(i n l i l l  a l tcr  the ~tddit ion o f  anlioclLiit+il¢ 
~ohiclu. 363 + 24 n,~ In = 4: P +t/.3). :\131iodartlllC. 
Ihoroforc.  had no <~i{milicani effect on up take  o t  

"l r t t ] (  l-n{ i+d o i l ]  1o fron+ ptll~,o<,. ( ) , ,ora l ]  icc< \or,, 
o f  the P~'t, Lill:-; Bluc intla,,a:.,¢tl lar l l lLtrkof m thc";c c',- 
porinlont~, \t<Li ~, 962  + 2-3 per COil,.. (ii I Ip takc lrOlll 
in iu+ion~ ( )n  inhi~,ion or l-<tt!( ) -noracirunal inc in to 
the isohl lod t+lood por l t lsod c41 +plecn a , , toad\- ' , la lc  
cond i t i on  b, roached ~ i t h i n  2 3 nl in <+1 the ~,tai-I o1 
ti~c in fus ion [10] .  lrl the absence o f  drug~ the <t>lc<_'t~ 
i.', ahlc it+ take t ip about  ha l f  II+c [ s i t  I1 ) - i lo r t id io i la -  
lmc pi-oscnlod it+ it at 4 l a lo  o f  345 n 7 mh/  b, pL'en~, 
\~,cI+C pctIl'tl~,od 4i Li l]lcU.Ill r;.ll.C t) i  %.(i ~ ( ) . 4 I l l  I l i lJlll. 
f h c  l cma in i i l  7 label otcr l lows into the \cnol_l ~, dlICtl - 
h i t ior i  to be col lected Lllld cot in lod.  +A,:4 sllt>',',il m t i ,4.  

tho patlcrl+ o f  o,.cr l ]ov, o f  label in the ~,plccn,, 
i roa tcd  for 40 mi l l  witi~ ;mm)da ronc  I i  1 m 7 7) txa,~ 
not  +ionil icm~tl ' ,  d i f fcront f rom that ol~,cr~cd ilt 
sploons ttcatcd \~ith the Limioctaroilc ~ohiclc I..1. l l i c  
O\ot'fit+'~< o f  [hg i l l tra',Lisc/.ihir illctrkcl- l:~,Ltil,> t/]t ic it+ 
the phlsma du r ing  thc+c exper iments  l i t )  ro+c Ic; cihoti l 
93<', o f  lhc 41notlnt ~i,,on. the Io~,so> hem# dtic h, 
smal l  Icak~ ;.tllCt lt;tl-~ph~ ~ o f  l{\i i l l,,, Bluc ill the c\ t ru+ 
co lh l la r  ~,t-ulcc <+1 the h+o~,ch packed red o_'11,~ (3 5" ,l. 
A rn ioda ronc .  therefore,  ha~ no ctc_'n+on,,tr;ihlc ollL_'ct nH 
t iplLikc o f  nor: . idrc l la l i i l¢  lron~ iiHu~ion,,. 

The ellOci of  an l i oda ronc ,  a non-co, repet i t ive ~ and 
/J ~_lllt;.lgOlliSt i.ir~on tile tWUl-t]o~ of cndo~onotl~, irLIlt+- 
m i t l c r  f rom lhc iso la lod blood I~crlimod cai ~,tqc,.'n. 
i~ opposilo lo  t h a t  o f  4]1 tc~>tcct ptli-O 7. ciil ia 
gonists [12 ] .  A reduc t ion  il l o \ c r l ] o w  ;.ill.el- cun ioda i -  
one cou ld  bc duc to sCVClal [actors:  increased in4cti  
\ a t i o n  o [  t ransmi t ic r ,  a dep le t ion  o f  the i l c r \c  lcr-  
mina l ,  a rcduc l io l l  in t ransmi t l c r  I ibcrat i<m. e i ther  eli 
rcctl), or  im . t i r cc i l ) \  ia till :,I agoni:.,t ellout tlrlOll po,,tl . i-  
i<ttod prcs_,,naptic 7 tcccl-~tol~;, o r  If+ a Ioc41 cillcic,,Ihclic 
ellcut. 

The rcch.lution in o',c111o\~, clots not al+l+Cai t~+ hc 
chic to incroa~cct h la¢ l i , ,a t ion  o1 ti-~m~,inillel + I 0 Ul+Liku 
since +piton+ t i ca tcd  \~ith 41n iodmonu  ,clio\ted ilc+ in- 
ct-c4~,u in thei r  ahilit~ to r e m o t e  nc)rachct+ulinu Lzi~un 
as infu~,ion+ or pul~,c~,. ~inuu tho tt-~lnslll ittcr o',ml-Ilo',\ 
is tllCLtSl.llCd I1) t i  hicxi'~,at mcthc+d ~hicl+ detect,, unh  
nor4ch-ct/aihic h+ the o,,ci+l]ov, hl.~ \L'iltlU.'-. hlood. ~l 
rcchict ion in o,.crf lov, cou ld  hu hro t lT l l l  abou t  I-,,, hi 
elcased in,._'taboli~,l]t Ho', tc,,or. in the oxpcr imoni , ,  m 
which lhc lraFi<ql~iltor ~,tol-e'~ ~tclm hihul lud x~ilh 
I 'adioclcti~c noradrc t ]a l inc ,  the o,,crl]o~<,, o1 h thd  It+l- 
h+~.in 7 I lor ' ,o s t imulc l t ion.  \~hich includu,~ hoth  ilorcicl- 
i ona l inc  and lnchiho l i tcs .  \',a~, ruclucud b\  .,illliOCtcirc+i/u 
to the 'qllllC cxtc.'i+t ~tn the h io4 '?qi \ud nt+t;ichcnatil+c. 
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An cltcct of a ln iodalonc  on lnctabolism could not 
therefore cxplain its effect on ovcrl]o\v. ( 'a techohl-  
mine depiction also seems unlikely as a mode of 
action since no response was seen folloxsing injection 
of amiodarone  which might have indicated release of 
amines, and in addition, other  workers have looked 
for but llOl found, a catccholamine-depleting 
effect [2]. Amiodarone  has also been tested for local 
anaesthetic efl'ccts using the guinea pig wheal test [5]. 
No eft'cot was seen cxrc1~ il~ concentra t ions  as high 
as 5(I m g m l .  The most likely cxphmation l\~r the 
reduction of ovcrltox~ produced by the drug is. there- 
[\'ll'C, :All eflL'cl on liberation of transmitter.  It is inter- 
esting to note that in the past overllox~s from spleens 
treated \~ith phcnox>bcnzaminc have bccn used as 
an index of translnit ter  liberation [7] and in the pres- 
ent experiments tile increase in ox.erflo,x usually seen 
tilter pllenoxy'bcnzamine was antagonised b\  amio- 
daronc. The drug, thcrcfore, could be producing its 
elt0cl by acting on the rclcase mechanism. The exper- 
iments in which nerve stimulation evoked release has 
been comp:,ued with that produced by tyranlinc pro- 
xide support  for tiffs coriclusion. Sincc st imulation 
exokcd release is c:.llciunl-dependcnt unlike that pro- 
duced b~ lyranline and only siimuhltion evoked 
rclcasc is reduced b\ amiodarone  it would indicate 
that the drug may act on calcium metabolism m the 
nerve endings. The effect is unlikely to be mediated 
throu-h~ presyriaptic ~ receptors since the irreversible 
z antagonist  pi lcnoxybcnzamine did not protect 
against line action of amiodarone. In addition, even 
in high concentrat ions the drl.lg failed to produce :.lny 
response of the splenic musculature indicating that 
it has no st imulating effcct on post-synapiic z recep- 
tors. Amiodaronc  also blocks /7 as well as z recep- 
tors [2] and ibis must bc considcred as a possible 
site of action since it has rcccntl', been suggested thai 
pressnaptic /7-rcccptor stimulants increase and fi- 
antagonists decrease release of transmitter in guinea 
pig auricles[13].  However. the cffcct on noradren;_l- 
Imc oxcrl]ow of the /7 anlagonist  propranolol  ix too 
small to be considered as an explanation for the 
almost total abolit ion of transmitter liberation in thc 
presence of large doses of amiodarone.  

In conclusion, amiodarone reduces transmitter 
overflow from the cat spleen following nerve stimu- 
lation. The effect is not related to changes in uptake 
or metabolism of noradrenaline or to selective stimu- 
lation of presynaptic ~. receptors but probably reflects 
a neurone blocking action of the drug. In this amio- 
darone appcars to resemble adrenergic blocking drugs 
such as guanethidine or breDlium. Hox~ever, unlike 
these drugs it does not block uptake of noradrenal ine 
and its effects tire not reversed by amphetamine  
(Blakeley arid Summers, unpublished observations). 
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