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PREF ACE

The thesis is presented in two volumes of publications beltween 1248 and
1990,

Volune 1 focuses on the contro! of vascular sensitivity Lo
catechol emines. It is divided into Four sections, namely

1. Carly studies on the human.

IT. Development of the perfused artery of the rabbit cer as a
vascular model.

ITI. Factors controlling diffusion of catecholamines Lo receptors in
vascular smooth muscle. This is the-major study.

1v. Interactions with other vascective substances, in particular
acetylcholine, prostaglandins and serotonin.

Volune 2 focuses on tissues other than blood vesselay Section V is the
main study.

V. Noradrenaline disposition in reproductive and connech lve
tissue.

VI, Methodologlical and related aspects.
VII. Aminergic mechanisms in brain, hearl end gub.

VIII, Pharmacology of natural procducts.

Except in Section 1T, papers are presented in order of publicatlon. The
numbering of the papers is the same as is shown In the complete list of
publications at the beginning of Valume I. Three absltrects (nunbered
1A, 2A and 3A) are interlesved st approprlate places In Volume | and a
fFourth (4A) in Volume II, Section 5. They are included becouse Lhey
contain relevant data which have not appeared ss a major paper.

The two volumes contain all my major publications, but it is pointed
out that those in Section 7 are mainly early publications whose thenes
are not very relevent to those of the preceding sections. Fven more
distant is Section VIII.

At the beginning of Volume I, there 1is a brief overview of the
research. The number of the paper to which reference 1s made ls ahown
in brackets. The overview includes some explanalory fiqures, taken from
from presentatlons at meetings.
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OVERVIEW
YOLUME 1

Control of vascular sensitivity
I. Early studies on the humen

The five papers in this section (4, 5, 6, 9 and 11} were in part a
rediscovery in the human, of actions of adrenaline on bhlood flow which
were already known, or suspected from enimel studies, plus an sccount
of a locel vasodiletor actlon of reserpine whose mechanism is stil]
somewhat mysterious. The studies were cerrled out in collaboration with
(the late) Professor R.F. Whelan and were commenced soon after hoth of
us had been appointed to the staff of the Department of Human
Physiology end Pharmacology et the University of Adelaide. He was a
delightful colleague with an enormous entlusiasm for anythlng cerdio-
vascular and there is na question Cthat the associstion served Lo
orientste my research interests awasy from cholinergic systems in brain
and gut, towards adrenergic systems In blood vessels. The relevance of
the humen studies to one of the major topics in this thesis are that
they drew my attention very forcibly to the (then) paucity of
information aveilable Ffrom sanimal studies, on the Ffactors which
controlled access of vasocactive substences to thelr targel sites (i.e.
the receptors) in the smooth muscle. In particular, there was a need
for an in vitro artery model which could mimic the conditions which
prevailed in vivo, where the normal routes of sccess were via the
lumen, or, as wasg the case with the NA released from the intremural
sympathetic nerve terminals, vis the adventitia. The development of
such a model is the subject of the papers in the following section.

II. The perfused rsbbit ear artery segment.

The papers in thils section are set out in historicsl sequence of the
research rather than in the order of. their eppesrance in the
literature. The Ffirst paper (59) is an sanecdotal account of the
development of the in vitro esr artery preparation which sppeared as a
Citation Classic in Current Contents in 1980. The second paper (32)
describes the study on catecholamine release in the isolated but intact
ear of the rebbit in the course of which the isolated artery
preparation "emerged". The atudy was carried out in collaboration with
W.D.M. Paton in the Department of Pharimacology, University of Oxford,
in 1963. It appeared as an ebstract in 1964, and as a full paper in
1968. In the interim I enlisted the help of Michael Rend te carry out a
detailed characterisation of the pharmacological potential of the
artery prepasration, the results of which appear in the next paper (14);
the paper is the subject of the Citation Classic referred to above.
Some additional characterisation 1s conteined in the lest two pepers
(15, 33) in this section. In each of the above studies, the artery was
cennulated at its proximel end only, so that the same Krebs solution
which had perfused the lumen subsequently bathed the adventitial
surface. This problem was avoided by cennulating the distsl end also.
This modification, documented in 1966 (paper 17 in Section IV}
permitted analysis of drug action according to the surface of entry
into the artery wall. This type aof analysis was used extensively in the
studies in the following section.



2.

II1. Interrelationships between diffusion, disposition and action of
calecholamines in the isolated perfused artery. This section includes
four reviews: of which the most detailed (48) encompasses studies to
1974 while the last (87) although brief, encompasses studies to 1989.

(1) Role of uptskey in the vesoconstrictor response to noradrenaline
anc related amines.

Paper 21 1s the key one. It documents the profound influence of the
surface of enlry of noradrenaline (NA) on the vasoconstrictor response,
and on the modification of the response by procedures (sympathectomy)
or drugs {cocaine) which eliminate uptakej. In particular, entry via
the intime was associasted with high sensitivity to NA and low
sensitivity to cocaine;j the converse applied when entry was confined to
the adventitial surface. These differences were attributed entirely to
the highly localised distribution of the sympathetic nerve terminals at
the medial-adventitial border (Fig.l).

Adventitia NA
Stores

Lumen : Smooth muscle

Fig. 1. Disgrammetic representation of the influence of the sites of
uptake (shown as NA Stores) on the concentretion of adrenaline in the
smooth muscle of the artery. The arrow indicates the direction of
diffusion, and its thickness the concentration of noradrenaline.

That the model in Fig. 1 had considerable validity was indicated by
experiments in which the effects of NA were compared with those of (a)
directly-acting emines differing in their affinities for uptake) e.g.
adrenaline (55) methoxemine (36) and (b) emines (e.g. tyremine) which
acted indirectly by releasing NA from the sympathetic nerve terminals
(30, 37). Also in accord with the model was the finding that the
potency of dopemine, which is a weak vasoconstrictor, was independent
of the surface of amine entry (45).
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(i1) Role of monosmine oxidese. {(MAD).

That ~MAD ~was present in high concentrations in the media and
repraesented an  enzymic berrler to the diffusion of intraluminal
tyremine to the nerve terminals, was indiceted by the study in paper
37. The exbtransutonal MAD was capable of metabolising NA in high
concentrationa (40). However histochemicsl and pharmecological snalysis
of the effects of MAD inhibilion revealed that at low concentrations of
NA, only the neuronal enzyme played an importent role in the
action and inactivation of the emine. Furthermore, in the MAD inhibited
ertery, access of intraluminal NA to the nerve terminals was limited
compared with that of the extraluminal emine (36 and 42). The latter
finding led to revision of the model in Fig 1 to take into account the
presence of & gradient of NA concentration (i.e. a diffusion gradient)
acrosa the media (see model in Fig 2).

(iiil) Role of uptskes.

That uptekes contributed to the diffusion gradient was indiceted in the
histochemicel study (42), yet a pharmacological study (55) revealed
only a slight effect of uptekepy inhibition on the vesoconstrictor
response ta NA. However the latter study showed that uptakep inhibitors
exerted a marked potentiating effect on the vasoconstrictor response to
adranaline. The effect was largely independent of the surface of amine
entry, a finding which accorded well with early histochemical evidence
of Gillespie that the sites of uptakep were confined to the media. It
sppeared from these findings that the affinity for NA for uptaekep was
too low to expedite removal of the amine from the receptor biophase yet
was sufficient to cause loss of the iIntraluminal emine a8 it diffused
acroas the media to the nerve terminals.

(iv) Role of catechol 0 methyl transferese (COMI).

Effecta of COMT-inhibition closely resembled those of uptake)
iphibition. Thus the histochemicel study referred to above (42}
indicated that COMT inhibition facilitated access of intraluminal NA to
the sympathetic nerve terminals. The inhibition was associsted with a
modest increase in the sensitivity (two Fold) to intraluminal NA but a
considerably greater increase in sensitivity to intraluminal
adrenaline. A marked increase In the time course of the response to
adrenaline was prevented by uptakep inhibition. The latter results,
which sccorded well with evidence of Trendelenburg and his colleagues,
that uptakeo was followed by intracellular O-methylation, were reported
in the Ph.D. thesis of S.M. Johnson, University of Adelaide, 1975.

The conclusion drawn from these studies, namely that uptakeg-1linked
D-methylation contributed in part to the diffusion gradient of NA in
the media was incoporsted in the model in Fig 2. Whether a gradient of
concentration of intraluminal NA existed under conditions where both
upteke] and uptakep were inhibited wes examined in the pharmscologicel
study included in the review-type peper (58). The results indicated



4.
Note: The model in Fig. 2 refers to the rabbit ear artery. In the rat
tail artery uptekeg appears to play little role in the disposition of
either adrenaline or NA (67).

SYMPATHE TIC NERVE
TERMMNAL Stzontanng

ADVENTITA wAQ)

MUSCLE

Fig. 2. The model in Fig. 1 modified to take into account  the
diffusion gradient in the media, and the possible contribution to this
gradient of uptakej-linked O-methylation.

(v) Metsbolic studes

At an ecarly stage of the above studies it was appreciated that a
critical sssessment of the factors controlling diffusion of NA within
the artery wall required quantitative indices of neuronal and
extraneurcnal upt ake . Ideally  these would  permit  repeated
determinations on the seme artery segment during the course of a single
experiment. Appropriate indices emerged from the pioneering studies of
‘Langer at Brabhem and of Trendelenburg at Wurzburg, who showed
respectively that dihydroxyphenyl ethylene glycol (dopeg) was the
principal neuronal metabolite of NA, and that at low concentrations of
NA, normetanephrine (NMN) was the principal extraneuronal metabolite
whose formation depended on uptakep. When the "metabolic' approach was
commenced the current methods for estimating dopeg were too unwieldy to
be useful for our purpose and for this reason a student in my
laboratory, Richard Head, in the early 1970s, devoted part of his
Ph.D. project to improving methods for the assayof catecholamine
metabolites. A suitable method based on thin layer chromstography (54
in Section VI) was developed and used extensively i1n our early
studies. It was eventually replaced by the column chromatographic
method reported hy Graefe, Stephano end Langer in 1973 when it Dbecame
spparent that their method was faster.

After characterising the pattern of metabolism in the artery segment to
an extent which confirmed the neuronal origin of dopeg end
extraneuronal origin of NMN (49, 14), attention was focussed on
differences between the metabolisms of intraluminal and of extraluminal
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NA. The results (58) confirmed both the importance of uptske; in
limiting access of extraluminal NA to the underlying smooth muscle, and
the relative inaccessibility of the sympathetic nerve terminals ta
intraluninal NA. The decrease in concentration of the intraluminally-
applied amine between the site of entry (intimal surface) and the
medial-adventitial border was estimeted to be 90% but was revised to
about 80% In a later study (78; see also 87). The results of the later
study indicated that uptake, inhibition led to an approximste-doubling
of flux of the intreluminel emine inte the region of the nerves. By
subtraction 1t appeared that the gradient remsining after eliminating
uptakey amounted to an approximate 70% decrease in concentration of the
amine between the intimal surfece and the region of the nerves. The
latter gradient was attributed to physical resistance to diffusion
within the media.

Evidence that 'the media was the major diffusion barrier to NA in an
artery (rabbit aorta) had been provided earlier by John Bevan and his
colleagues. In my laboratory, the relative magnitudes of the diffusion
berriers in the rabbit ear artery posed by the media and adventitia was
highlighted by an early finding that, in the phenoxybenzemine treated
srtery (to eliminste both upteke; and uptakep) NA released by nerve
stimulation effluxed sbout 5 times more rapidly from the adventitial
than from the intimel surface (2A). These patterns of efflux were
mimlcked by those of dopeg in a leter experiment where metabolising
systems were preserved, and NA was either released by nerve stimulation
(69) or was applied to either surface (78). The results were
interpreted in terms of diffusion theory which predicts a steeper
gradient of concentration in the region of lawer diffusivity (Fig 3).

nerves
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Fig 3. Predicted gredients of concentration within the artery wall
when NA enters via the intimal (INT) or adventitial (EXT) surface. It
is assumed that

(a) the media is twice as thick as the adventitia,

(b) the diffusivity of NA in the media is one-half that in the
aedventitia, and

(c) the wall behaves like the depth of a plane sheet with respect to
the diffusivity of NA.

Cz= concentration of NA at any point within the well

C1: concentration of NA at the surface.



the diffusion gradients ln that Figure 3 ere idealized in that they
fake nooaccount of the influence of removal by upteke. The influence
(steepening of the qradient) becomes important when the rate of uptake
ot a site of removel is limited by the rate at which the amine can
diffuse to that site. The evidence presented in paper 78 suggests that
the rates of neuronal uptaeke of intreluminal NA and, to & lesser extent
extraneuronal NA,  are diffusion-limited, and hence the relationship
between surface of amine entry and uptakej cannot be explained solely
in terms of diffusion gradients, Note:- In the case of extraluminal NA,
evidence  is  presented in  peper 78 which suggested that the
diffugion-limitation may not epply to the nerve terminals closest to
the adventitle]l surface. It is speculsted that the limitation is
imposed by progressive loss of NA by uptake as it diffuses inwards
through the leyers of nerve terminals.

In conktrast, the relationship between surfece of entry and disposition
of NA by uptekep {(using NMN formation as the messure of takes
activity) conformed quite well with a model based on diffusion
gradienta only. The model, shown in Fig. 4, was simplified from Fig. 3
by ignoring the adventitia both as a site of uptakep-mediated
O-methylation, and as a diffusion barrier. The model predicts that the
quantity of NMN formed when NA enters by one surface is doubled when NA
enters both surfaces simulteneously, and that the NHMN effluxes
preferentially (in a 2:1 ratio} from the surface of NA-entry. The
experimental data (78) agreed quite well with these predictions.

O0-methylation which was resistent to uptakep-inhibition was noted in
two studies (78 and 68; 68 refers to an extracellularly medisted 0-

methylation in the rabit aorta). However the resistant components were
of amall magnitude compared with the uptekep-medieted component.

"ARTERY WALL NIMN FORMED

NA-H10

2NMN 4 “mw ; 1NMN

O—f—ﬁo.oeNA | :
1Nr\f|N «-ﬁ%ﬁm ;} 2NMN 3

W m
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——l

- BNMNH] L) 3NN 5

Fig. 4 Predicted patterns of NMN formation and efflux when NA is
applied to the intimsl surface ({upper), the adventitial surface
(middle) or hoth surfaces simultaneously (lower). It is assumed that 3
molecules of NMN are formed when 100 molecules/unit volume of NA is
applied to one or other surface. The artery wall is equated with the
media. The broken line is the steady-state gradient of concentration
and the shading is the guantity of NA in the wall.
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The preceding metabolic studies were cerried out on erteries (termed
relaxed) where the constrictor ectivity of NA was prevented to avoid
confounding variables when comparing the metabolism of intraluminal and
extraluminal NA. The final psper (79) in the series describes the
changes In metabolism of intraluninal NA when the artery was allowed to
constrict. The results are compared with the effects of distending
relaxed arteries to achieve a decrease in wall thickness. Dopeg
formetion from intraluminal NA conformed well with the earlier evidence
thal neuronal uptake 1s determined by the rate of diffusion of the NA
through the media. However in the arteries exposed to intraluminal NA,
NMN formatlon and efflux departed in some respects from the patterns
predicted from the model in Fig 4. One departure was the tendency for
MIN formation to decrease in the constricted vessel. This was
attributed to a tendency for depolarisation” of the contracting smooth
muscle to inhibit wuptakeg; evidence for such an effect had been
obtained earlier by Trendelenburg in heart muscle. In retrospect, the
decrease may also reflect the decreased rate of diffusion of NA across
the thickened wall, and & resultant greater tendency for the rate of
NMN formation to become diffusion-limited. This might eccount for the
seemingly-dramatic effect of uptakep or COMT inhibition on access of
intraluminal NA to the nerve terminals which was seen in the earlier
histochemical study (42). In that study, the vessels were highly
constricted by the NA,

Added note:- Endothelial Ffunction was tested only in separate
experiments where vessels were constricted under identical conditions
to those used in study no. 79. That the function was preserved was
suggested both by consistent dilator responses to ACh, and by
electron-microsopic examination (to be reported).

vI. Faftors influencing entry of NA into the artery wall (Papers 78
and 79).

By confining entry of NA to one surface, it was possible to measure the
quantity entering per unit time in terms of the sum of (8) the
quentityleaving the opposite surface, (b) the quantity present in the
tissue, and (c) the quantity of total metabolites formed. When 'balance
sheets' were compared, it was evident that under certain conditions
inhibition of metabolism resulted in a decreased entry of NA. The
conditiona were those where upteke and metabolism accounted for most of
the amine before it diffused from the opposite surface, namely (s) for
intraluninsl NA, extraneuronal uptake and O-methylation and (b) for
extraluninal NA, neuronal uptake and desmination. The results imply
that removal of amine at a site of loss, if of sufficient magnitude, is
capable of secelerating diffusion of amine to that site.

Constriction of the artery was also associated with decreased entry of
intraluminal NA, Whether this wes also the case with extraluminal NA
could not be assessed in view of its weak vasoconstrictor activity. The
decreased entry of the intraluminel amine reflected both the decreased
neuronal deamination (a predictable consequence of the diffusion
limitation discussed ahove) and the decreased O-methylation. These
results draw sttention to the intriguing possibility that the rate st
which NA diffuses to its receptors in the amooth muscle, as well as the
rate of diffusion to sites of loss, decreases after constriction of the
artery is initiated by activation of these receptors. This possibility
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logether with the effects of upteke and metabolism, is represented
dlagrammetically in Fig 5. Fig 5 indicetes the stage which has been
peached in the study of the Interrelationships between diffusion,
uptake and response to NA in the perfused artery segment. It seems
appropriete to conclude studies which commenced with the aim of
exploring the influence of uptake and melabolism on the vasoconstrictor
reaponse Lo NA, by proposing that the vasoconstrictor response in turn
influences upteke and metabolism.
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Fig. 5. Feedback modulations of NA concentration in the receptor
biophese by uptake and constriction. The unbroken arrows indicate the
movement. of NA. The broken arrows indicate the effect on diffusional
entry of removel hy uptekep and of constriction.
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IV Interactions with other vasosctive substances.

Acetyl choline (ACh): the ability of ACh to inhibit the vesoconstrictor
effects of sympethetic nerve stimulation in the rebbit ear artery had
been documented In the esrly study with Michael Rand (14). The effect
was further charecterised by a Ph.D. student in my laboretory (R.W.
Hume) and shown to be presynaptic in location (39), prompting the
thought that it might reflect a functional or interactive role of ACh
in sympathetic nerve transmission (es has been proposed earlier by Burn
end Rand). The possibility was encouraged by an analysis of the
distribution of acetyl and butyryl cholinesterases in the artery which
indicated that the former enzyme was associated with the sympathetic
nerve terminal (35). Nevertheless attempts to demonstrate the presence
of choline acetyl transferase in the artery were unsuccessful (reported
in the Ph.D. thesis entitled "Cholinergic factors and vascular tone';
W.R., Hume; University of Adelaide, 1973). For this reason the study was
digcontinued.

(ii) Prostaglandins: Paper 47 describes effects of prostaglandin E2,
its precursor, and two cyclooxygenase inhibitors on contractile effects
of NA and of sympathetic nerve stimulation. It represents an esrly
pagessment of the possibility that contraction and/or  sympathetic
transmission In arterles was modulated by prostaglandins released from
the contracting muscle.

(1ii) Serotonin (5HT}: An emplifying effect of 5HT on the responses to
other vasoconstrictor egents of the perfused reabbit esr end coronary
arteries and also the human digitel ertery, was documented in papers
17, 25 and 44 (44 is in Section III}. Its occurrence in vivo was
demonstrated in the enaesthetised rabbit by an M.Sc. student (Victoria
Cannell) end is illustrated in Fig 6.4 in paper 86. The 5HT receptor
responaible for the effect appeared et the time to be unusual since it
was activeted by one 5HT antagonist (methysergide), but blocked by
another (bromlysergide) (17). The paucity of 5HT antagonists then
aveilable led to abandonment of the study until the early 1980's, when
the 5HT9 selective antagonist ketanserin appeared. It was hoped that
ketenserin would quickly resclve the nature of the B5HT receptor
involved in the amplifying action, but the effects of the drug proved
equivocal comprising a) inhibition of the interaction with NA which
appeared to be associated with alphe-adrenoceptor blockade, b) less
effect on the interaction with methoxamine and, c¢) potentiation of the
interaction with histemine. Evidence that the potentiastion was related
to histemine Hp receptor activetion which was "unmasked” by the Hj
receptorantagonist section of ketanserin, is presented in paper B84.
Major papers describing the interactions involving NA and methoxamine
are in the course of preparation, but the above and other findings are
summarised 1n an extensive review (86). Results of a current study
suggest thatthe effects of ketanserin and another antagonist considered
to be selective for the S5HT» receptor (LYS53857), on the amplifying
action interaction,with methoxemine, may be due to blockade of a
receptor of the 5HT] subtype. An sbstrect is te be presented at the
second International Satellite Meeting on Serotonin in Basle in July of
this year; it is included here (3A).

(iv) Histemine: Dr. Andrew Foldes, a postdoctoral fellow in my
laboratory, examined the disposition of histamine in the rebbit aorte,
and showed that uptake and desmination of the amine was prevented by an
inhibition of uptakep (53). The result supported the results of the
pharmacological studies on the rabbit eorta by Kalsner, and on the
rabbit ear ertery in my laboratory (53) which implied that histemine is
a substrate for uptake2.
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VOLLUME 2
Studies on tissues other than arteries

V. Noradrenaline disposition in reproductive and connective tissue.
(i) Female reproductive orgens

The ~sludies on reproductive tisaue were undertaken initially to
esbahlish whether chronic exposure to uptakep inhibitors influenced
catucholemine disposition. Female reproductive organs were selected
in view of thelr exposure periodicelly to high concentretions of
ovarlan hoemones, which were known to be uptakep inhibitors in vitro.
To this end, the effects of ovarian hormones and of pregnancy on
diaposition of NA in the oviduct, ovary, and uterus of the rabbit were
studied in a Ph.D. project by J.A. Kennedy, commenced in the mid
1970a. It was found that uterine metabolism of NA became predominantly
extraneuronal during a state of progesterone-predominance, (63) and
during pregnancy (64). In the mid 1980s, when Dr. Kennedy returned to
my laboratory as a post doctoral fellow, we decided to re-explore the
stimulation of extraneuronal metabolism of NA (in particular,
O-methylation) by progesterone, but using separated myometrial and
endometrial slices of the uterus. The results (73) revealed thet in
both regions extraneuronal O-methylation responded about equally to the
progesterone treatment but was uptakep dependent only in the
myometrium. In the endometrium, O-methylation elthough entirely
extraneuronal, was blocked by inhibitors of uptakej. Coincidentally a
few days before this finding a student (Ines Parker) who was carrying
out research in my laboratory for the honours degree of Bachelor of
Dental Science, had noted that extraneuronal O-methylation of NA in
rabblt gingival tissue was blocked by inhibitors of uptake] (71; sce
also below). Hence unexpectedly, it appeared that an upteke process
resembling uptake] (provisionally called uptakes) accounted for most of
the extraneuronsl removal of NA in two quite different Lissues.,
Although the presence of an extra-neuronal uptakeplike process in
pulmonery endothelium was already known as a result of the pioneering
work of Gillis, its occurrence was generally regarded as exceptional .
Since the present results suggested otherwise,it was decided to
characterise the uptake process with the aim of establishing whether it
was identicel with neuronal uptekej. The results sre presented in paper
75 and briefly reviewed in paper 83. The only major kinetic difference
between uptakes and uptake) was an apparently 70 fold lower affinity of
the Former process for NA. The difference has since been traced to the
presence in the endometrium of a second uptake process, which operates
at high NA concentration and which distorted the Km for uptake3
reported in peper 75. When the second uptake was taken into account,
the Km for NA uptake was of similar magnitude to the Km for neuronal
upteke] (ebstract 4A). The presence of uptakez in the female
reproductive organs of other species was suggested by findings that
O-methylation in pregnant rat uterus and in placenta is blocked by an
uptskey inhibitor (81).

(ii) Connective tissue; orsel and nassl

A colleborative study with Dr. D.A.S. Parker, Senior Lecturer 1n
Dentistry, revesled that extraneuronsl metabolism of NA in slices of
dental pulp proceeded almost entirely by O-methylation, and that the
O-methylation process was blocked by upteke; inhibitors (74). In a
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subaequent  study, reported so far only in abstrsct form (4A), the
affinities of a variety of emines For the uptake process were measured
and lound to correspond very closely with their affinities for neuronal
upteke)s MHence in this tissue at lesst, it seems probable that
"uptekes" is an extraneuronal uptake).

Trendeleburg has proposed the use of the term "metabolising system" to
describe the process whereby the catecholamine is removed by uptake in
gseries with a metebolising enzyme. The classical systems are the
neuronal metabolising system where uptake) is linked with MAQ, and the
extraneuronal metsbolising system where uptekep 1s linked with COMT.
The studies reported here draw attention to a third metabolising system
where an extraneuronal uptakej-like process is in series with COMT (see
Fig. 6). The possibility that this third system is widely distributed
18 relsed by findings that coceine sensitive D-methylstion is also
present in gingival tissue and in nasal mucosa of the rabbit (76). The
cell types invelved have only been identified in the uterine
endometrium {glanduler epithelial cells}) and in dental pulp (a
primitive fibroblast precursor of the odontoblaat). Fortunately for the
interpretation of the studies on vascular sensitivity outlined in
gection 3, the third metabolising system appears to be absent in the

rabbit ear ertery (80, 83).
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Fig 6. NA METABOLISING: SYSTEMS
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VI Methodoloaleel and related studies

This section compriges studies relating Lo

(a) delection and assay of catecholemines (18, 20, 29, 51, 54, 88)
(b) interpretallon of dose-response date (41)

Included In this section are two early pepers relating to diagnoses of
carcinoid syndrome and phaeochromocytoma, where my only role was to
supervise the relevant assay procedures.

Attention is drawn to the study 1In paper 88, which showa that
continuous amperometric detection of calecholemines in Krebs solution
ia a feasible proposition. The study was a collaborating exercise with
Professor Richard Head in his laboretory at the University of West
Virginia. -

VII. Amineroic mechesnisms in brain, hesrt end gut

Ageln thls Is a mixed group of studies, mainly early. Topics include
(a) oplates and cholinergic transmission (3, 10, 24)

(b) autonomic transmission in a reptile heart (8, 16)

and

(c) catecholamine uptake and metabolism in marsupial brain (65, 66).

The study in {(c)} is the most recent, It was intended to establish
whether ceatecholamine disposition in the tissue slice reflected the "in
vivo" situation. Unfortunately, the "In vive" part of the satudy,
utilizing the push-pull cennula technigue, was marred by the finding
that the JH noradrenaline belonged to a batech which was falsely
labelled (reported by overseas investigators). This problem did not
apply to the "in vitro" study, and hence the latter was reported.





