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VA DIE REDAKSIE EDITORIAL

DIABETIESE ANGIOPATIE

Tot betreklik: onlangs is die bloedvaatveranderinge in diabetes
mellitus aan arteriosklerose toegeskryf. Gedurende die
laaste paar jaar word die bloedvaatveranderinge al hoe
meer as 'n spesifieke kenmerk van diabetes mellitus beskou.1
Die beskouing is dat dit 'n wydverspreide degeneratiewe
aantasting van die kleiner bloedvate is.

Die retina bied die geleentheid vir direkte waarneming
van die bloedvate voordat daar enlge veranderinge in oog
funksie teenwoordig is. Jaeger (1856)2 was die eerste om
diabetiese retinopatie te Oeskryf. In die veertiger jare van die
eeu volg die uitstaande werke van Ballantyne en Loewen
stein.3-6 Hulle beskrywings vorm die grondslag vim ons
huidige kennis in verband met die fundusveranderinge,
veral met betrekking tot die belangrike mikroaneurismas,
'n vergete waarneming van Stephen McKenzie (1877)7.
Die werkers kon aantoon dat van die klein puntvonnige
bloedings in werklikheid mikroaneurismas is. Ashton8 kon
die bevindings histologies bevestig, terwyl Friedenwald9

kon beklemtoon dat die haarvaataneurismas direk van die
bloedva.atwand ontstaan, en Die 'n endotelisering van 'n
bloeding is rue.

Die mikroaneurismas is klein en reelmatig met 'n deursnit
van 20 tot 80 mikron en word meestal in die gebeid van die
macula, veral tussen die vertakkings van die boonste en
onderste temporale vate in die diepere haarvaatlae van die
retina aangetref. Alhoewel die mikroaneurismas al in
verskeie ander toestande, onder andere pernisieuse anemie,10
maligne hipertensie,ll afsluiting van die sentrale12 retinale
vena en in normale retinas13 al aangetref is, kom dit so min
voor dat dit prakties gesproke as eie aan diabetes mellitus
beskou kan word.

Reeds baie lankal is diabetiese pasiente met wisselende
gra\ie van albuminurie, nefrotiese edeem, hipertensie, en
renale ontoereikendheid bekend. Vroeer is sulke gevalle
as diabetici met 'n bykomstige bloedvaatsiekte beskou.
In 1936 kon Kimmelstiel en Wilson14 aantoon dat 'n groot
aantal, maar seer seker rue al sulke gevalle, aan 'n spesifieke
degeneratiewe komplikasie van diabetes mellitus ly. Die
veranderinge is deur hulle interkapillere glomerulus-sklerose
genoem aangesien die lets~ls deur ronde of diffuse hialine
massas wat tussen die haarvate le, gekenmerk is. Verskeie
werkers15 beweer egter dat die letsels rue inter- maar wel
intrakapiller in oorsprong is. Die diffuse vorm is Die eie
aan diabetes mellitus nie, aangesien dit ook in glomerulone
fritis,16 nefrosklerose en in kroruese pielonefritis aangetref
mag word. Die nodulere vorm kom egter so min17 in ander
toestande voor, dat dit as eie aan diabetes mellitus beskou
mag word. Die hoe gesamentlike voorkoms van diabetiese
retinopatie en interkapillere glomerulussklerose is klinies
en patologies deur verskeie werkers1 gemerk. Met die
McManus-kleurtegniek,18 wat feitlik spesifiek vir polisak-
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karides of glukoproteienes i, word die hialien van die
glomerulus-baarvate, sowel as die verdikte wande van
sommige van die retinale mikroaneuri ma , sterk gekleur.
Die gelyksoortige veranderinge in die haarvate kon dui op
'n gesamentlike oorsprong. Die vraag het toe ontstaan
of die letsels in die haarvate nie op- ander plekke in die
liggaam aangetref mag word nie.

In die beoordeling oor die voorkoms van gangreen,
retinopatie en neuropatie onder diabetici met afsluitende
perifere bloedvaataantasting, maak Dryl9 en Hines (1941)
die afleiding dat daar 'n gemeenskaplike Saktor vir die
ontstaan van aterosklerose in die teenwoordigheid van
diabetes mellitus aan die een kant, en vir die ontstaan van
diabetiese retinopatie en neuropatie aan die anderkant,
is. Die gemeenskaplike faktor sou die versteuring van die
voedende vate wees: In retinopatie die retinale arterioli;
in neuropatie die vasa nervorum; in intimale aterosklerose
die vasa vasorum. Woltman en Wilder20 vind opmerklike
verdikking van die intraneurale vate in gevalle met diabetiese
neuropatie. In'n mikropletismografiese ondersoek na die
volle vaatverwyde toestand in diabetici onder die ouderdom
van 45 jaar sonder bewys van perifere aterosklerose, vind
Megibow21 en medewerkers in een derde van die gevalle
verminderde bloedvloei na die tone. Die werkers stel voor
dat die aantasting in die digitale bloedvaatbed gelee is,
en dat die aard van die letsels dieselfde as die in diabetiese
retinopatie en glomerulussklerose is. Handelsman,22 deur
middel van huidhittegraadbepalings, en Mendlowitz,23
met 'n kalorimetriese metode, vind ook 'n verrnil\derde
bloedvloei na die tone in diabetici sonder tekens van perifere
aterosklerose. Sigroth24 vind in 'n groep van 91 diabetici
sonder simptome of tekens van bloedvaataantasting in die
boonste ledemate, na refieks vaatverwyding, tekens van
verminderde bloedvloei in 53, aangedui deur venninderde
huidhittegraadstyging in' die vingers. Die werkers skryf
die bevindings deels aan 'n vermeerderde vasomotoriese
tonus en deels aan 'n infiltrasie van die wande van die kleiner
bloedvate, toe. Die werkers kon ook 'n statistiese verwant
skap tussen die voorkoms van perifere bloedvaatafwykings,
retinopatie en nefropatie toon.

Uitstaande werk in die verband is ook deur Ditzel en
medewerkers deur middel van die stereoskopiese dissek
terende mikroskoop gedoen. ie alleen kon hulle 'n ver
andering in die bloedsvloei25 in die terminale bloedvaatjies
van diabetici aantoon nie, maar ook vernouing van die
arterioli, verwyding van die venules en veral in ouer pasiente26

hialine infiltrasies in die wande van die tenninale bloed
vaatjies. Die bevindings is ook aangetref in sommige27

van die oenskynlike gesonde kinders van diabetiese moeders.
Wat die onderliggende oorsaak vir die urueke vaatletsels

is, is tot hede toe nog nie bekend nie, maar wat wel blyk, is
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dat in diabetes mellitus 'n spesifieke bloedvaataantasting
wydverspreid aangetref word.
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THE AQUEOUS HUMOuR

Much has been written about the 'aqueous humour and
there are numerous reports on the many aspects of the
mechanisin of the formation and circulation of this fluid,
the hydrodynamics of the eye, and the effect of pharma
cological agents on intra-ocular pressure. I ,!

There is general agreement on the relative iniportance of
capillary-filtration pressure and secretory activity in the
ciliary processes; the "former is believed to be of minor
importance in the formation of aqueous humour, whereas
the secretory activity is regarded as essential to the main
tenance of the normal flow through the eye. Such know
ledge is based on quantitative studies on the transfer of
compounds from the blood to the aqueous humour. Thus,
the passage of solutes and water from the blood depends
mainly on the permeability of the capillary endothelium,
so that, in the case of sodium, the capillary wall has been
found experimentally to be the main barrier to the inward
passage of this ion. The concentration of glucose in the
aqueous humour is about 20% lower than that in the arterial
plasma; this may be due to some restriction in the passage
of the monosaccharide into the eye, but is mainly due to
its rapid utilization by the intra-ocular tissues. Ascorbic
acid is believed to be actively transported across the
cells of the ciliary processes, and, in many species, it is found
in higher concentration in the aqueous humour than in
the plasma.

Research remains to be done on the entrance and turn
over rates of ions in the aqueous humour, for our know
ledge is poor concerning the mechanisms by which mono
valent electrolytes cross the barrier between the blood and
the aqueous humour. The movement of ions involves the
blood, the posterior chamber and the anterior chamber.
The loss of ions into the vitreous humour, the lens and the
cornea has also to be considered. The whole process of
transfer of ions has been difficult to elucidate.

The methods used to assess the rate of flow of the aqueous
humour do not appear to have been accurate; direct cannu
lation, for example, is unphysiological yet the results ob-

The Annual Conference of the (British) National Association for
Malerna/ and Child Welfare will be held at Church House, West
minister, London, on 21-23 July 1959. Subjects under discussion
will include: The effect of maternal and child welfare work on
problems of population; The basic principles of health education;

tained have been little different from those obtained in
studies made under physiological conditions. The rate of
aqueous flow has been. calculated to be 2 microlitres per
minute, and this can be altered in many ways; an increase
in the intra-ocular pressure can cause a compensatory
decrease in the rate of formation of the aqueous humour.
Acetazolamide (diamox) reduces the rate of formation of
aqueous humour and lowers intra-ocular pressure in both
normal and glaucomatous eyes. This drug appears to act
(as an inhibitor of carbonic anhydrase) directly on a secre
tory mechanism in the cells of the ciliary processes, but
it does not entirely abolish secretory activity; a great deal
of research has been done to determine the mechanism of
the action of acetazolamide, but no final interpretation has
yet been reached. A last point in this reference to the forma
tion of aqueous humour is the question of osmotic pressure.
That of the fluid has been acCepted as being 1-2% greater
than that of the blood; but there is doubt about the accuracy
of this result and it would now appear that the aqueous
humour is in osmotic equilibrium with the blood.

The outflow of aqueous humour from the anterior chamber
into the canal of Schlemm takes place through a trabecular
meshwork of collagen and elastic fibrils, a transparent
membrane, and a layer of endothelial cells, nerve fibres and
nerve endings; the function of this meshwork is slowly
being elucidated. The enzyme hyaluronidase is believed to
operate in this area, decreasing resistance to outflow through
the meshwork. However, other research indicates that the
principal resistance to drainage of fluid from the eye is in
the outflow vessels of the sclera.

The present state of knowledge concerning the formation,
circulation and drainage of the aqueous humour has been
described in a few monographs and reviews, the most recent
being that of Langham, I wao has contributed much in this
field.
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