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Several methods have been used to study the distribution of the semicarbazide-sensitive 
amine oxidase (SSAO) within the wall of the rat aorta. After separation of the smooth 
muscle-containing layers of the tunica media from the connective tissue of the tunica 
adventitia, much higher specific enzyme activity (measured with 1 p . ~  benzylamine) was 
found in homogenates of the media than of adventitia. Similar results were obtained for 
MAO-A (with 1 mM 5-HT as substrate). SSAO activity was also considerably higher in 
homogenates of cells (predominantly smooth muscle) isolated from medial tissue by 
enzymatic dissociation with collagenase and elastase compared with homogenates of cells 
(mostly of connective tissue origin) from the adventitia. Histochemical staining resulting 
from SSAO activity (with benzylamine as substrate) occurred predominantly and intensely 
over the tunica media in rat aortic sections, although some occasional staining of adventitial 
sites was also observed. Staining was prevented by the SSAO inhibitors h droxylamine 
(1 VM) and semicarbazide (1 mM), but not by the M A 0  inhibitor, clorgyline 6 mM). These 
results indicate that SSAO is associated predominantly, although not exclusively, with the 
smooth muscle cells in the rat aorta. Our findings that P-aminopropionitrile (BAPN) is a 
reversible, competitive inhibitor (Ki around 2 X 1 0 - 4 ~ )  of SSAO, in contrast to  the 
irreversible inhibition of the connective tissue lysyl oxidase by BAPN reported by others, 
provides further evidence that these enzymes are not identical. 

In aorta homogenates of a variety of animal species 
including rat (Clarke et a1 1982), rabbit (Rucker & 
Goettlich-Riemann 1972), pig (Buffoni et a1 1976), 
OX (Rucker & O’Dell 1971) and man (Lewinsohn et 
al1978), evidence has been found for the metabolism 
of monoamines, particularly benzylamine, by an 
amine oxidase activity which is sensitive to  inhibition 
by semicarbazide and other carbonyl reagents. Con- 
sequently, this enzyme may belong to  the group of 
amine oxidases believed to  contain pyridoxal phos- 
phate as cofactor (see Blaschko 1974). 

Inhibition by carbonyl reagents also helps to 
distinguish the semicarbazide-sensitive amine oxi- 
dase (SSAO) from the mitochondria1 flavin- 
containing enzyme, monoamine oxidase (MAO) 
also found in many tissues. The latter enzyme can in 
fact be subdivided into two distinct forms, called 
MAO-A and MAO-B, based on differences in the 
relative sensitivities of these forms to  inhibition by 
the acetylenic drugs clorgyline (MAO-A selective) 
and selegiline (deprenyl) (MAO-B selective) (see 
Fowler & Ross 1984 for review). In contrast, 
concentrations of these acetylenic agents which are 
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sufficient to  inhibit both M A 0  activities completely, 
have little or  no effect on SSAO, thus providing a 
further method for distinguishing between these 
different enzymes. Other  names which have been 
used for SSAO include benzylamine oxidase and 
clorgyline-or pargyline-resistant amine oxidase (e.g. 
Lewinsohn e t  al 1978; Barrand & Callingham 1982; 
Urdin & Fuentes 1983). 

Although SSAO activity has also been studied in 
other rat tissues including heart (Lyles & Callingham 
1975), mesenteric and femoral arteries (Coquil e t  a1 
1973; Callingham et  al 1983), lung and skull (Andree 
& Clarke 1982), brown adipose tissue (Barrand & 
Callingham 1982), anococcygeus muscle (Calling- 
ham 1982), duodenum, kidney and adrenals (Guf- 
froy & Strolin Benedetti 1984), its physiological 
importance is far from clear. From a survey of its 
specific activity in many rat and human tissues, 
Lewinsohn and co-workers concluded that the 
enzyme may be localized predominantly within 
vascular and non-vascular smooth muscle (Lewin- 
sohn et  a1 1978; Lewinsohn 1981). In addition, 
histochemical studies showed strong staining for 
SSAO activity in the walls of blood vessels of human 
placenta (Ryder e t  al 1979). In this respect, our 
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recent studies involving separation of different cell 
types from rat heart and skeletal muscle after tissue 
dispersal with collagenase, also have suggested that 
SSAO may be associated with vascular elements in 
these particular tissues (Lyles et a1 1984; Archer & 
Lyles 1984). To investigate further the cellular 
localization of SSAO in vascular tissue, we have used 
both biochemical and histochemical techniques to  
study the distribution of the enzyme within different 
layers and cellular constituents of the rat aortic wall. 
Furthermore, the possibility that SSAO may be 
related to  the amine oxidase (lysyl oxidase) involved 
in cross-linking of collagen and elastin in the 
formation of connective tissue, has been considered 
by examining the effects of the potent irreversible 
lysyl oxidase inhibitor, p-aminopropionitrile (Tang 
et al 1983) on SSAO in homogenates of rat aorta. 

Preliminary details of this work have been com- 
municated previously (Lyles & Singh 1984: Lyles 
1984a). 

M A T E R I A L S  A N D  M E T H O D S  

Materials 
[Methylene-W]benzylamine hydrochloride and 
[G-3H]S-hydroxytryptarnine (5-HT) creatinine sul- 
phate were obtained from Amersham International 
PLC (Amersham, UK). 

The following reagents were purchased from 
Sigma London (Poole, UK): collagenase (type l A ) ,  
elastase (type l ) ,  horseradish peroxidase (type I I ) ,  
bovine serum albumin, semicarbazide hydro- 
chloride, hydroxylamine hydrochloride, p-amino- 
propionitrile fumarate, benzylamine hydrochloride 
and 3-amino-9-ethylcarbazole. Clorgyline hydroch- 
loride (M & B 9302) was a generous gift from May & 
Baker Ltd (Dagenham, UK). 

Male or female rats, 25@400g, were obtained 
from our Departmental breeding colony, Animal 
Services Unit, University of Dundee. 

Methods 
Preparation of homogenates f r o m  adventitial, medial 
and whole tissue f r o m  rat aorta 
Rats were killed by stunning followed by cervical 
dislocation. For preparation of separated adventitial 
and medial layers of the rat aorta, the thoracic 
segment of the vessel was quickly removed, immer- 
sed in isolation buffer (g litre-': NaCl 6.8, KCI 0.4, 
glucose 0.9, Na2HP04 0.21, N a 2 H P 0 4 . H 2 0  0.06, 
p H  7.4) and trimmed of larger pieces of adherent 
connective or  fat tissue, and also visible residual side 
branches of blood vessels joining the aorta. Each 
aorta was then rolled gently onto a short polythene 

cannula support which fitted the vessel lumen and 
extended just beyond either end of the vessel. The 
tissue was then transferred to  a small glass vial and 
immersed in isolation buffer containing 1 mg ml-1 
collagenase. After incubation at  37 "C in a shaking 
water bath for about 1 h ,  the outer adventitial layer 
of the aorta was loosened sufficiently by this treat- 
ment to enable it to  be stripped by 'teasing' it gently 
with fine-pointed forceps away from the underlying 
intact media. The separated adventitia and media 
were then washed and stored at  -20°C in a small 
volume of 1 mM potassium phosphate, p H  7.8. 

Homogenates of these tissues were prepared in 
1 ml of 1 mM potassium phosphate buffer pH 7.8, 
using a hand-held ground glass homogenizer. After 
centrifugation at 60g for 10 min, supernatant frac- 
tions were used for assays. 

Homogenates of intact rat aortae were used for the 
inhibition studies involving 0-aminoproprionitrile 
(BAPN). Here, tissues were homogenized as above 
at a tissue (mg): buffer (pi) ratio of 1 :40. The 
supernatant fractions were diluted six-fold for assay 
of SSAO, or used undiluted for subsequent assay of 
MAO-A to ensure linear metabolite production with 
time in the assays described below. 

Preparation of  isolated cell fractions 
In some experiments, the adventitial and medial 
tissue obtained was further incubated with shaking at 
37°C for 3 - 4 h  in isolation buffer containing 
1 mg ml-I collagenase and 0.5 mg ml-'  elastase. 
This procedure resulted in almost complete dispersal 
of the tissue samples. It was necessary in these 
experiments to pool adventitial or medial tissue, 
respectively, from 2 rats at a time to provide 
adequate material in the eventual cell fractions for 
enzyme assays. A t  the end of the incubation period. 
samples were centrifuged at 6g for 10 min, resulting 
in almost complete removal of any residual undisper- 
sed tissue. The supernatants were then centrifuged at 
550g for 10min to  sediment the isolated cells 
released from the tissues. The  resulting adventitial 
pellet was found (by light microscopy) to consist 
largely of connective tissue cells such as fibroblasts, 
with a few residual strands of collagen within very 
small segments of undigested tissue. In contrast, the 
medial pellets consisted predominantly of smooth 
muscle cells. There was little visible evidence for a 
significant endothelial cell component in this frac- 
tion. It is likely that insertion of the cannula support 
through the blood vessel lumen would. in any case. 
produce significant damage to  the endotheliai lining 
of the tunica intima. 
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All cell pellets were resuspended and centrifuged 
immediately at 875g for 5 min in 1 mM potassium 
phosphate buffer, p H  7.8. Resulting pellets were 
then resuspended in 1 ml of this buffer for storage 
(generally overnight) a t  -20 "C. Samples were then 
thawed, homogenized in this storage buffer and 
centrifuged as above to provide supernatant frac- 
tions for enzyme assays. 

Enzyme assays 
Amine oxidase activities were assayed by the method 
of Callingham & Laverty (1973) as described fully by 
Lyles & Callingham (1982), using 1 p~ [14C]benzyl- 
amine (sp. act. 1OpCi pmol-l) as substrate for 
SSAO, and 1 mM [3H]5-HT (sp. act. 2 pCi pmol-1) 
for MAO-A. Preliminary experiments with 
homogenates prepared either from tissue samples or 
isolated cell fractions showed that preincubation for 
20 min at 37 "C with 1 mM clorgyline failed to inhibit 
benzylamine metabolism, whereas 5-HT metabolism 
was completely prevented by 10-6 M clorgyline. The 
results confirmed that the assay conditions with these 
substrates were valid for assessment of SSAO and 
MAO-A activity in the different homogenates. 

Protein concentrations of homogenates were esti- 
mated by the method of Lowry et  al (1951) using 
bovine serum albumin as standard. 

Differences between mean specific activities of 
experimental groups were tested for statistical sig- 
nificance by the Wilcoxon Rank Sum method (2- 
tailed). 

Histochemical studies 
Cryostat-cut transverse sections (20 pm) of rat aorta 
were stained for SSAO activity by use of the coupled 
peroxidatic oxidation method described by Ryder e t  
al (1979). Slight modifications involved the use of 
benzylamine as substrate in the incubation medium 
at a final concentration of 50 p~ rather than 8 mM to 
reflect the much lower K, for benzylamine of the rat 
enzyme (around 5 p ~ ;  Clarke et a1 1982) than the 
human enzyme (around 150 p ~ ;  Hayes e t  a1 1983), 
and to  avoid the inhibition of rat SSAO by high 
substrate concentrations (Lyles & Callingham 1975). 
Also a longer incubation time (2-3 h) was used here. 
For inhibitor studies, tissue sections were pre- 
incubated (15 min at 37 "C) with the inhibitor diluted 
from an aqueous stock solution (2 x 10-2 M) to an 
appropriate concentration in 0.05 M potassium 
phosphate buffer, pH 7.6, followed by subsequent 
incubation in the histochemical reaction medium, in 
which the same inhibitor concentration was also 
incorporated. Preparation of 'no substrate' and 

'cold-acetone treated' control sections were as previ- 
ously described, as also were the washing, post- 
fixation and final mounting of all sections in glycerol 
jelly (Ryder e t  a1 1979). Sections were observed and 
photographed in a Leitz Ortholux Worthomat  
photomicroscope using Ilford FP4 35 mm black and 
white film. 

R E S U L T S  
Amine oxidase activities of tissue and cell fraction 
homogenates 
The SSAO and MAO-A activities of homogenates 
from the adventitial and medial layers of the rat aorta 
are shown in Table 1. These results, indicated that 
the specific activity of SSAO was approximately 
ten-fold higher in the medial than in the adventitial 
homogenates. In contrast, MAO-A activity was 
found in the medial homogenates but could not be 
detected under these conditions in the adventitial 
layers. 

Table 1. Amine oxidase activities of homogenates and 
dissociated cells from separated adventitia and media of rat 
aorta. SSAO was measured with 1 VM benzylamine and 
MAO-A with 1 mM 5-HT. Values for homogenates show 
means _+ s.e.m. from triplicate determinations on indi- 
vidual aortae (number in parentheses), whereas similar 
determinations were made on dissociated cell preparations, 
each derived from the appropriate pooled tissue of two rats. 

Activity 
(n mole substrate h-I (mg prot.)-I) 

Source SSAO MAO-A 
Adventitial 

homogenates 6.3 k 1.4(6) ND 
Medial homogenates 65.3 f 11.3* (6) 71.8 f 5.0(5) 
Adventitial ceils 2 . P k  1.1(7)' ND 
Medial cells 42.9k 7.7**(7) ND 

* P < 0.01 ; * * P < 0.001 comparing corresponding medial 
with adventitial samples. ND = not detectable (see text). 

Corresponding activities of SSAO in homogenates 
derived from isolated cell fractions are also shown in 
Table 1. For these experiments, it was necessary to 
pool appropriate cell fractions from two rats a t  a time 
to provide sufficient material for assay. Again, the 
specific activity of SSAO in cells derived from the 
blood vessel media was considerably higher than in 
those from the adventitia. The assay of MAO-A 
activity in these cell fractions was more difficult and 
enzyme activity was barely above blank values in 
either medial or adventitial cell fractions pooled 
from only two rats. In contrast, in a single experi- 
ment in which medial cell fractions from six rats were 
pooled to  provide more material for homogeniza- 
tion, MAO-A activity of 167 nmol h-1 mg-l protein 



was measured in the resulting homogenate.  
However,  since ou r  primary purpose throughout the 
current work was t o  examine the distribution and 
activity of SSAO in the aorta.  n o  further studies on  
MAO-A activity in cell fractions were carried out  at  
this stage in view of the likely necessity of  requiring 
large numbers  of animals t o  obtain reliable data.  

Hisroclirniicril .siiidie.s 
N o  histochemical staining of rat aorta wiis found in  
tissue sections incubated i n  the reaction medium 
lacking the substrate.  benzylamine. In contrast .  
those sections incubated in the presence of 50 ~ I ; L I  

benzylamine showed marked enrymatic staining 
over the whole of the tunica media of the vessel (Fig.  
1). This stain comprised ;I strong diffuse rcddish- 

structures. thus indicating that lipid solubillt! of the 
reaction product was unlikely to  have significantly 
affected the staining patterns observed. 

Prrincubation of sections with semicarbazide 
( l o - ?  M) or  hydroxylamine ( IO-"  M ) .  followed by 
incubation in reaction medium containing these 
SSAO inhibitors completelq prekented the develop- 
ment o f  tissue staining (see Fig. 2.  for hkdroxyl- 
amine) .  I n  contrast. the M A 0  inhibitor clorgyline 
( l o - '  h i )  hiid little if  ;in! inhibitor!, effect upon 
reaction product formation (Fig.  3). 

FK,. 2 .  Pretreatment with h)dro\ylain~i1c ( 1  ! i \ i ) ,  1nctII~:i- 
t  ion i n  medi ti in con t;i I n i  ng tic n g l ; i  ni I iic ;i 11 d ti d i-o \! I ;mi - 
iiic. Intinial \url;iccs 01  iralls again almo\t  111 contcici ( a \  111 
Fig. I )  N o  5t;iining oh\er\ccl  ( M a g .  5hOx ) 

FIG 1 .  Incubation in mcdiuin containing h e w )  I;iniinc 
( 5 0  p ~ ) .  Cutt ing of section titi?, re\ultcd in di;imetrically 
opposite walls 01 the  vessel k i n g  in close apposit ion.  with 
iiitiinal <urface> almost in cont;ict ( ccn t r c ) .  Also. a t  hottoin 
right. is ii t ransverw section through another sniiillcr vessel. 
prohahly representing ;I residual portlon of ii \ ide-hranch 
from the aorta .  rcninining al ter  di,,scction. Staining lound 
prcdominnntly over  tunica media 0 1  ve\sel n a l l s .  N o t e .  
however.  the s m a l l  patch ot adventitlal \ tainlng o n  outer 
surface of left-hand wiill (Mag:  %Ox ). 

brown background over the smooth muscle cells 
lying between the elastic liiiiiiiiiie of the media.  In 

stain was evident in places against the more general 
background staining. In  contrast to the reaction 
product formation occurring o v e r  thc media.  the /fihi/iiiior/ c!f'rrr/ uor/rr .S.S/\ 0 / J > ,  l i - i r i r i i i i o / J f . c ~ / ~ / ~ ~ r r ~ / ~ r / f ,  

adventitia was m o s t l y  devoid o f  any reaction. (WAf',V) 
However.  very occasionally small patehe\ ot 5taining Other  studies uerc  carried out to  in\ e\tigatc po\\ihlc 
were apparent over parts of the arlventitia. ; in inhibitor) effects o f  UAPN tipon SSAO. I lomo- 
example of this being shown in  Fig. I .  In wn ic  other genates from intact r a t  aot' ta n e r c  uwd f o r  thc \c  
sections (not  shown).  staining could a l s o  be found experiments. 
associated with s m a l l  amounts of residual adipow 11) 

tissue remaining attached t o  the outer ad\eiititi,il was prcincubatcd ui th  hoinogcnatc wnip lc \  tcir 
surface. As reported by Kyder c t  a1 ( 1070). tre;It- 2 0  min at 37 ,-C. fo l lo\ \ccl  ti! ah\;t! o t  rem,iining 
mcnt o f  tissue sections with cold ;icetone before SSAO act i \ i t !  M i t h  I 11\t bcnr! Iaitiiiic. En~!nic 
incubation had n o  noticeable cftect on the cle\.rlop- actii it! iva5 i n h i b i t e d  i n  'I J o ~ i . - d c ~ i c ~ i c l c ~ i t  iii;iiiiicr 
ment o f  the reaction product awmatcc l  n i t h  t hew \\ith a n  e h m a t e d  ICSO of apiit-('\imatel! 5 x l o - '  \ I  

- 
FIG. 3 .  Sirnilar to Fig. 2 except clorg!Iinc ( 1 t t v )  u\cd ,I\ 

the ~ ~ ~ i ~ ~ ~ ~ , l ~ ~ ~ ~ ~ ~ i i ~ ~ g  prc'\ciit o \ c r  ttinicii nicdia ot \c\\cI \ \ : i l l \  
;I Inore ,ntense dotted apl,e~lr;lllce 

I n  preliminary htudie\ .  BAPN ( I0 ' t o  I0 
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(Fig, 4). Subsequent studies revealed however that competitive inhibitor of SSAO in this representative 
inhibition by 10-3 M BAPN was not dependent upon experiment with a K, value (estimated from the 
time of preincubation ( u p  to 1 h )  and was fully linear slope replot)  of 2.5 X 10-JM. Identical 
reversible by dialysis (not  shown).  conclusions were also obtained in replicate experi- 

The  nature of this reversible inhibition was studied ments performed on  two other  aorta homogenates,  
by measuring the effects of B A P N  (0.1. 0.5 and yielding a mean K, of 2.2 i 0.4 x 10-J M (n = 3) for  
1.0 mxi). without preincubation. upon initial reac- the inhibition. From the control data in these plots 
tion velocities for S S A O  obtained at  varying benzyl- for benzylamine oxidation in the absence of B A P N ,  
amine concentrations (0.5 t o  4 {m). The  Linewcwer the K,,, for benzylamine iis substrate for rat aorta 
Burk plot in Fig. 5 sho\vs that BAPN ~ v a s  ;I SSAO was found t o  be 1.7 k U.3 p~ ( n  = 3). 
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O u r  results support  previous suggestions that SSAO 
is associated with vascular smooth muscle, thus 
providing ; i n  explanation for  the relatively high 
specific enzyme activity found in blood vessels 
compared with other  organs of rat and man (Lewin- 
sohn et a1 1'978: Lewinsohn I Y X I ) .  For instance, after 
separation of  tunica media from adventitia. we found 
considerably higher specific activity of  SSAO in  

L 3 2 homogenates o f  the medial vascular layers. in  
- log [ B A P ~  (MI  support o f  similar findings reported by Lewinsohn 

(1981) on ;I single human aorta in  which these layers 

\ 
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fraction obtained from medial tissue, whereas cell 
fractions from the adventitia, containing predomi- 
nantly connective tissue cells showed much lower 
activity. Furthermore, our histochemical results 
which showed strong staining over the tunica media 
provided direct visual evidence for the association of 
SSAO with the vascular smooth muscle layers, in 
agreement with similar studies on human placental 
blood vessels (Ryder et all979). In our experiments, 
this staining was dependent upon the presence of the 
substrate benzylamine, could be prevented by SSAO 
inhibitors (semicarbazide and hydroxylamine), but 
was insensitive t o  high concentrations of the M A 0  
inhibitor clorgyline. Although benzylamine is a 
substrate for MAO-B (and sometimes MAO-A) in 
many animal tissues (Parkinson et  al 1980), the 
inhibitor specificity of our histochemical results is 
consistent with biochemical evidence that no signifi- 
cant benzylamine metabolism is brought about by 
M A 0  activities in rat aorta (Clarke et  al 1982). We 
have also recently used this histochemical method 
successfully to  show the presence of SSAO on larger 
blood vessels within rat skeletal muscle (Archer & 
Lyles 1984). 

Although SSAO is clearly associated with vascular 
smooth muscle, the significance of this finding and 
the potential importance of the inhibition of SSAO 
by various therapeutic agents (see Lyles 1984b) 
remains unclear. The difference in K, values for 
eenzylamine deamination by the rat (Clarke et al 
1982) and human enzyme (Hayes et  all983) suggests 
that species-related variations in enzymic properties 
may also be a relevant factor. In addition to  the 
synthetic amine benzylamine, SSAO (in the rat) can 
metabolize some endogenous biogenic amines such 
as 6-phenylethylamine, tyramine, tryptamine and 
dopamine which could thus serve as physiological 
substrates for the enzyme. SSAO appears to be 
associated with cell plasma membrane fractions from 
rat aorta (Wibo et  al 1980) indicating that in contrast 
to the intracellular mitochondria1 enzyme M A O ,  
SSAO may conceivably deaminate extracellular 
amines. 

Lewinsohn (1981) has provided evidence that 
SSAO may also be found on non-vascular smooth 
muscle in some human tissues. However, its localiza- 
tion does not appear to be restricted to smooth 
muscle alone. For instance, SSAO has been found in 
isolated fat cells from brown adipose tissue (Barrand 
et  al 1984) and indeed, some evidence for histochem- 
ical staining of adipose tissue was found in the 
current work. We also found very sparse patches of 
staining over the adventitia of the rat aorta, and in 

view of our ability to find SSAO activity (albeit low) 
after assay of homogenates of adventitial tissue or 
isolated cells from this source, these findings suggest 
that some connective tissue component or cell(s) 
may also contain the enzyme. However, we are 
unable to identify this source definitively from the 
present results. The presence of SSAO in human 
lymphocytes and granulocytes isolated from blood 
has also recently been described (Banchelli et al 
1983). Hence, the unknown functional importance of 
this enzyme may encompass a role shared by 
divergent types of cell. 

The maturation of connective tissue within blood 
vessels requires the catalytic activity of lysyl oxidase 
to promote cross-link formation within collagen and 
elastin molecules. Cultured smooth muscle cells 
from rabbit aorta have been shown to produce and 
secrete lysyl oxidase (Gonnerman et al 1981). 
However, previous evidence has indicated that 
SSAO is not identical to  lysyl oxidase, since for 
example benzylamine is not considered to be a 
substrate for the latter enzyme (Shieh et  al 1975). 
Also, intratracheal administration of bleomycin to 
rats t o  produce lung fibrosis, results in an increase in 
lysyl oxidase but not SSAO activity in the lung 
(Hayes et a1 1982). In the current experiments, these 
previous conclusions were supported by our findings 
that BAPN is a reversible competitive inhibitor of 
SSAO, in contrast to  its well-documented potent (at 
VM concentrations) irreversible inhibition of lysyl 
oxidase (Tang et  al 1983). 

Some limited results on the distribution of MAO- 
A activity in the rat aorta are also presented here. 
MAO-A was measurable in homogenates from 
medial but not adventitial tissue, indicating that 
smooth muscle is also a likely source of this enzyme. 
The rat aorta is virtually devoid of sympathetic 
innervation (Patil e t  a1 1972) and thus adrenergic 
nerve endings are unlikely to  provide a significant 
source for MAO-A activity in  this tissue. Trevithick 
et al (1981) also concluded that MAO-A was the 
predominant activity associated with cultured por- 
cine smooth muscle cells. Although we obtained an 
indication that MAO-A activity could be recovered 
in the rat smooth muscle cells isolated in the present 
experiments, the scarcity of material available 
prevented detailed investigation at this stage. 

In conclusion, we have demonstrated that in the 
rat aorta, SSAO is associated predominantly with 
the smooth muscle cells of the tunica media. These 
findings may provide further clues to  the unknown 
physiological function of this enzyme in vascular 
tissue. 
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