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Mukusquantitat und -qualitit bei
respiratorischen Problemen des Pferdes

V. Gerber’2, AM. Jefcoar?, M. King3, R. Straub!

Abteilung Inneve Pferdekrankbeiten der Klinik

fiir Nutztiere und Pferde!, Universildt Bern, Schweiz,
College of Veterinary Medicine?, Michigan State
University, USA, Respiratory Research Group3,
University of Alberta, Canada

Exzessive Sekretansammlungen in den Luftwegen gelten
als ein Kardinalsymptom der equinen chronisch ob-
struktiven Bronchitis (COB). Sekretansammlungen in
der Luftrohre von Pferden werden aber endoskopisch
haufig beobachtet - nicht nur beiTieren mit klinisch ma-
nifest eingeschriankter Lungenfunktion, sondern auch
bei sonst respiratorisch unauffilligen Patienten. Epide-
miologische Untersuchungen aus England weisen z.B.
auf einen hohen Prozentsatz von jungen Rennpferden
hin, die iibermissige Sekretansammlungen in der Tra-
chea aufweisen und deren Rennleistung nicht befrie-
digt. Gerade wenn wenige oder gar keine anderen respi-
ratorischen Symptome vorhanden sind, erweist sich die
klinische Gewichtung solcher Befunde als schwierig.
Uns fehlen grundsitzliche Informationen zur Mukus-
quantitit und -qualitit bei gesunden und kranken Pfer-
den und damit oft die Grundlage fiir die klinische Beur-
teilung und therapeutische Massnahmen. Gerade der
Einsatz von Mukolytika entbehrt hiufig einer gesicher-
ten Grundlage.

Frithere Untersuchungen an der Universitit Bern haben
gezeigt, dass die Mukusqualitit und -quantitit zwar er-
heblichen Einfluss auf die Transportierbarkeit der Sekre-
te hat, gesunde Pferde im Vergleich zu anderen Spezies
aber eine Mukusqualitit aufweisen, die fiir die mukozi-
lidire Clearance geradezu ideal geeignet ist. In einer neue-
ren Studie haben wir die Mukusqualitéit (rheologische
Eigenschaften des Schleims:Viskositit und Elastizitit und
die daraus berechnete Transportierbarkeit) von sechs
Pferden mit markanter chronischer Schleimansamim-
lung in der Luftrohre - aber sonst nur leichigradigen re-
spiratorischen Syptomen - wiederholt gemessen und
ausserdem den Effekt eines Mukolytikums untersucht.
Die Resultate haben gezeigt, dass diese Pferde gegentiber
gesunden einen zwar leicht viskoseren Schleim aufwie-
sen (Viskositit um ca. 10% erhoht), die Transportierbar-
keit des Schleims war aber nicht in einem signifikantem
Mass herabgesetzt, das die Sekretansammlungen in der
Trachea erkliren wiirde. Die tibermissige Mukusquan-
titdit, verursacht durch eine Hypersekretion, scheint hier
die wesentliche Rolle zu spielen. Ausserdem vermochte
eine einmalige orale Gabe von Acetylcystein keine Ver-
minderung der Schleimviskositit zu bewirken.

Im Gegensatz zu dieser Gruppe von Pferden mit nur
leichtgradigen respiratorischen Symptomen scheint die
Schleimviskositit bei Patienten mit hochgradiger COB
manchmal stark erhoht zu sein, wie das von Menschen
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im «Status asthmaticus» berichtet wird. Wir haben aber
dazu bisher nur erste klinische und pathologische Be-
obachtungen und noch keine wissenschaftlichen Daten.
Bis vor kurzen war es auch nicht moglich, das Ausmass
der Mukushypersekretion quantitativ zu erfassen.Ein in
der Gruppe von Prof. Robinson an der Michigan State
University entwickelter ELISA-Test erlaubt es nun, «mu-
cin-like proteins» in bronchioalveolirer Lavagefliissig-
keit (BALF) zu messen. Erste Resultate zeigen, dass zwi-
schen normalen Pferden und COPD-Erkrankten ein
2-bis 3facher Unterschied besteht, und zwar auch, wenn
die Tiere lingere Zeit auf der Weide waren! Ausserdem
korrelieren die Gehalte an «mucin-like proteins» in der
BALF eng mit der Einschrinkung der Lungenfunktion.
Die Quantitdt der Mukussekretion mag also eine ent-
scheidende Rolle in der Pathogenese spielen. Potentiell
konnte der ELISA-Test auch in der klinischen Diagnostik
wertvolle Informationen liefern.

Diese Resultate erlauben vorlaufig nur sehr unvoll-
standige Einblicke und kaum eine generelle Beurteilung
der Mukusquantitit und -qualitit bei respiratorischen
Problemen des Pferdes. Die Anstrengungen auf diesem
bisher eher vernachlissigten Gebiet sind aber erfolgver-
sprechend und auch von Bedeutung fiir die Praxis.

Infections of the central nervous
system - infections within an immune
privileged site

L.S. Goebring

Virginia-Maryland College of Veterinary Medicine,
Marion duPont Scott Equine Medical Center, Leesburg,
Virginia, USA

For some infectious organisms the central nervous sys-
tem (CNS) can be the perfect hiding place from the bo-
dy’s immune system. It can also be seen as a retreat for
defeated organisms after a generalized infection of the
body. Infectious organisms are found in the CNS of pa-
tients after apparently no previous, or very mild clinical
signs of infection. In horses not only viruses (Herpes,
Borna [?]), but also bacteria (Leptospira spp.) and pro-
tozoa (Sarcocystis spp., Isospora spp.) can be found ap-
parently with, or without eliciting clinical signs of neu-
rologic disease. In people it is common to find Toxo-
plasma cysts within the central nervous system in com-
bination with seroprevalence without any histopatho-
logical evidence of inflammation.

An in vitro model demonstrated that equine cerebrospi-
nal fluid decreased the proliferative response of mito-
gen-stimulated peripheral blood lymphocytes (Goeh-
ring et al., submitted for publication).This study was in-
itiated to demonstrate immuno-suppression within the
central nervous system in the light of an infection with
Sarcocystis neurona, the causative agent of Equine Pro-
tozoal Myeloencephalitis.
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Infections of the CNS do not elicit the same immune re-
sponse as seen at other sites of the body. Medawar and
colleagues, pioneers in transplantation immunology, al-
ready found in the late 1940’s that allogeneic graft mate-
rial was not rejected from sites such as the central ner-
vous system, the eye, the fetal-maternal interface,and the
gonads, while the same tissue was vigorously rejected
from other sites of the body.These tissue sites of the bo-
dy with a deviation in their immune response were call-
ed ‘Immune Privileged Sites’. Functionally, this mecha-
nism provides a MODULATORY role in drive and pro-
gress of an immune and inflammatory response within
the CNS, which protects this organ system from exces-
sive inflammation and its detrimental effect on the CNS’s
poor regenerative capacity. Studies in people have de-
monstrated the presence of certain substances within
the central nervous tissue, and the cerebrospinal fluid as
a mirror of central nervous metabolism with an immune
suppressive effect on macrophages and lymphocytes. It
had been demonstrated that Interleukin-10, Trans-
forming Growth Factor- (TGF-(3), a-Melanocyte Stimu-
lating Hormone (a-MSH), and Vasoactive Intestinal Pep-
tide (VIP) play a crucial role in modulating and suppres-
sing the immune response within the CNS.

Further research will provide tools and strategies to in-
fluence inflammation associated with central nervous
infection, providing a better and guided response com-
pared to established treatment methods. Immune re-
sponses could then be activated with interferons or
soluble receptors,or suppressed with one of the recom-
binant factors as mentioned above, which provides us as
clinicians with tools to steer and manipulate an immune-
mediated inflammatory response at such vulnerable
sites as the CNS.

The fundamental and long-lasting
role of the placenta in the production
of healthy horses

WR.Allen!, S. Mathias!, V. Bracher?

TBA Equine Fertility Unit!, Mertoun Paddocks,
Woodditton Road, Newmarket, Suffolk CBS 9BH, UK.
and Large Animal Clinic Leimental?, Biel-Benken,
Switzerland

The diffuse epitheliochorial nature of the equine pla-
centa demands the presence of a healthy and fully func-
tional endometrium lining the maternal uterus with
which it can interdigitate to form the complex and ex-
tensive microcotyledonary interchange that provides
adequate sustenance for the fetal foal throughout gesta-
tion. Anything which interferes with either the quality of
the extent of this essential materno-fetal exchange of nu-
trients and waste products will obviously limit fetal
growth and development, especially during the period
of the fetal growth spurt in the final weeks of gestation.
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The presence of twin conceptuses in the uterus is
perhaps the most obvious example of placental under-
function leading to fetal starvation and abortion. The
twin placentae simply compete for the available area of
endometrium to which they may attach and the fetus
that achieves the lesser area of placental contact be-
comes nutritionally disadvantaged as gestation pro-
ceeds. If the degree of disadvantage is too great, the un-
dernourished fetus simply starves to death. If this occurs
prior to about 5 months of gestation the products of
pregnancy are often resorbed by the mare and the small
mummified twin is found in the afterbirth of what other-
wise appears to be a normal, well-grown singleton foal at
term. But if fetal death occurs after 5 months, separation
of the dead fetus’ placenta from the endometrium initi-
ates mammary development, milk secretion and pros-
taglandin F», (PGF,,) production in the uterus which, in
turn, induces abortion of both the dead and living twin
fetuses.

A second, all-too-common cause of placental under-
function in equine pregnancy stems from the range of
degenerative changes which develop in the mare’s en-
dometrium with increasing age and parity to give the
syndrome known widely nowadays as endometrosis.
These changes include erosions of the lumenal epitheli-
um and thinning of the Stratum compactum, untoward
accumulations of mononuclear cells in the stroma, fi-
brous degeneration and encapsulation of the endome-
trial glands to give functionless “gland nests”, and block-
age of lymph drainage channels to give lymph-filled cysts
that protrude into the uterine lumen or form multiple
lymphatic lacunae throughout the endometrial stroma.
By gross inspection combined with light and electron
microscopic examinations of placental development in
young, fertile mares versus old sub-fertile mares exhibit-
ing varying degrees of endometrosis, we have shown
that the endometrium in the older animals is much less
able to respond to the growth factors, hormones and
other stimuli emitted by the rapidly growing trophoblast
of the fetal allantochorion. Accordingly, the degree and
overall extent of septal development which the endo-
metrium can make in forming the interdigitation be-
tween fetal and maternal epithelial layers is diminished,
with a consequent reduction in the weight and general
growth charactristics of the fetus (Bracher et al., 1996).
And this placental “runting” of the fetus is followed by
the birth of small, under-privileged foals after a prolon-
ged gestation period (i.e. dysmaturity).

A third example of under-function of the placenta and its
effect on fetal and postnatal growth in the mare was
shown originally by the classical experiments of Walton
and Hammond (1938) when they reciprocally crossed
Shire horses and Shetland ponies using artificial insemi-
nation. As expected, the foal born from the Shetland
pony mare inseminated with Shire horse semen was
much smaller (i.e.approximately half the weight) of that
born form the Shire mare inseminated with Shetland
pony semen. But most importantly, the great difference
in size between these two foals remained unchanged in
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