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ABSTRACT

The temporar and spatiar relationships between artered
vascurar function and cardiac muscre cerl injury at the
margins of developing nyocardial infarcts' Here investigated,
because such knowledge night provirre potentiar for
intervention in the evorubion of myocardial infarcts and
limitation of their size

Regional myocardial ischaernia was modelled in isolated
rabbit hearts subjected to ligation of the ventrar
interventricurar branch of the reft coronary artery
(O,3O,6A,]-2O or 24O minutes duration), the remainder of the
heart being continuousry perfused with oxygenaLed

Krebs-Henseleit buffer solution.

After the experinental ischaemic period, the whole heart
was fixed by perfusion with phosphate-buffered 2.5g

. glutarardehyde which, in preriminary studies, was shown not
only to preserve the morphologicar a.opearance of cardiac
muscre cerls, but arso to stabilise the distribution of flow
through the myocardial brood 

'essels in the pattern
pertaining immediately prior to fixation.

Polymerising acryric resin (r,.n. Irrhite) was then
injected into t'he vessels of the ischaemic and non-ischaemic
regions sirnultaneousry at i.lentical Pressr-rres. Resi'
injected into t'he ischaemic region contained lead dioxide
rvhil.s t t]rat in jec ttrrl irrto the oLher vessels cor:tained Fat
Red 7B dye to arron identificati.on of the source of supply



of blood vessels within the heart.

cryofracture, freeze-drying and imaging by scanning
electron microscopy (Snf,A) wittr a backscattered electron
detector and row vacuum specimen chamber conditions were
used. This made possible examination of transmurar segments
of myocardium spanning the nargins of the ischaemic and
contror ventric.urar myocardium containing blood vessers
filled by resin.

. sEM showed severe injury of cardiac muscre cerrs after
60 ninutes of ischaemia, as characterised by separation and
swelring of some organelles. Earlier ischaemic changes in
some cells ( focar increase in prominence of t-tubures and
sarcoplasnic reticulum) were seen after 30 minutes. Ttrere
was a transmurar progression in developrnent of irreversible
injury frorn the subendocardium to the epicardiun between 60
and 120 ninutes corresponding to the "wavefront phenonenon,,.
The lateral margins did not show such marked progression and
were typicarly sharpry demarcated on a cerr-to-cerr basis
after 60 rninutes.

An increase in the proportion of functional capirrary
pathways (frour 55t t.o B5B) in early (30 ninutes) ischaernia
was succeeded by a profoun,l perfusion defectr corr€sponding
to the "no-refrow" phenornenon, which had a very crose
temporar and spatiar association with severe injury of
cardiac nuscle cerrs. Loss of patency rvas associated witir
increased proporLions of colra.ose<l, compressed capirrai:ies
and swollen myocar,Jial cells.
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Thie study demonstrated ttrat th,ere is a srgnrficant

region'of myocardium whlch for a pef,iodl Ehowe internediate
degrees of myocyte injur; (and is thuE potentially
salvageable) in the subepicardial porti.on of the developlng
lnfarct- contrary to the craims of various authors sinrla,r
pobentially salvageabre l-ateral "border zones' were neither
larEe nor non-existent,. withln 150 nlcrons of the tlryrtcalry

. abrupt boundiry', snalr discontinuous areas ( {20* of thie
region) showed internediate degreee of, injury, and there was
also an increased proportion of non-functlonar caplllartes
which were not eollapsed or coopresged, resulting ln a
'low-f low, 

"o."a

Ttris narrow raterar. uone requires further investigation
, to deternine whet?rer tt is 'tatier and thus of, n.egligibre

slzer or wtrether it moves in advance of infarct:i.on and is
thus patlrogenetieally signi ficant.
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