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EXPRESSION OF HEAT SHOCK PROTEINS HSP70 IN PIGS
WITH CHRONIC AFFLICTION OF LUNGS AND THEIR
DETECTION BY AN IMMUNOCYTOCHEMICAL METHOD*

VYSKYT STRESOVYCH PROTEINU HSP70 U PRASAT S CHRONICKYM
POSTIZENIM PLIC A JEJICH DETEKCE IMUNOCYTOCHEMICKOU
METODOU

M. Koubkova, L. Antalikova, J. Rozinek, V. Knotkova, F. Jilek

Czech University of Agriculture, Department of Veterinary Sciences, Praha, Czech Republic

ABSTRACT: The presence of heat shock proteins (HSP70) in pig pulmonary tissue was detected using an immunocyto-
chemical method. The pigs underwent a respiratory discase leading to coalescenses of visceral and parietal pleurae and fi-
brous reparation in lungs in the past. During the pre-slaughter handling, acute processes as congestion, edema, and
cracking of alveolar sides occurred in animals with chronic affections of lungs. These pathological changes were accom-
panied by stress response in single alveolar cells, especially granulated pneumocytes (type I cells). An increased expres-
sion of HSP70 was found i pulmonary macrophages as well, their number in alveolar lumen markedly increased. HSP70
positive response in vessels was abnormally increased in fibrous coalescenses, while other fibrous tissue was quite negative

immunocytochemical reaction; HSP70; lung; pulmonary cells: pre-slaughter stress: fibrous coalescenses

ABSTRAKT: Imunocytochemicky byla detekovana pritomnost HSP70 v plieni tkani prasat. Tato prasata v miulosti pro-
délala respiratorni onemocnéni, vedouci ke srastim poplicnice a pohrudnice a vazivové reparaci plic. V prubéhu pred-
porazkové manipulace doslo u zvirat s chronickym postizenim plic k akutnim zménam, jakymi bylo prekrveni, edém az
popraskani stén alveolt. Tyto patologické zmény byly provazeny stresovou reakei na urovni jednotlivych alveolarnich
buné¢k, zvlaste granulovanych pneumocytu (buiky II. typu). V plicnich makrofazich doslo rovnéz k nariuistu exprese
HSP70, jejich pocet v luminu alveoll zfetelné vzrostl. Pozitivni reakce cév na HSP70 byla abnormalné zvys$ena ve vazi-

vovych sriistech, pritom ostatni vazivova tkan byla zcela negativni.

imunocytochemicka reakce: HSP70: plice; plicni bunky: pfedporazkovy stres; vazivové sristy

INTRODUCTION

Mammalian cell defensive response to stress insults,
which is induced by changes of the environment, is the
synthesis of stress proteins named also ,heat shock pro-
teins* or HSPs. HSPs include several families of single
proteins, where the numerical index identifies their mo-
lecular weight in kilodaltons (from 8 kDa to 110 kDa).
Well-known and higly inducible 1s HSP70 that belongs
among chaperones (Becker and Craig, 1994). The chap-
erones interact with nascent polypeptides already during
their synthesis on ribosomes and participate in func-
tional conformation of these proteins and their transport
into organelles (Chaloupka, 1994).

HSP70 also represents a basic component of stress re-
sponse on the cell level and participates significantly in

reparative processes (Lindquist and Craig, 1988). The
stress escalates the occurrence of denatured proteins in cell
and increases the synthesis of this stress protein. Distinc-
tion and attachment of HSP70 to denatured proteins pre-
vent their negative effect and accompany them until the
hydrolysis by intracellular proteases. HSP70 is capable
of interacting even with partially denatured proteins
which have not lost their enzymatic activity (Souren et
al.,1999). The wide protein spectrum allowing their gra-
dual compensation during the recovery is thus protected
(Welch, 1992; Chaloupka, 1994).

The rate of HSP70 production differs in single animal
tissues. Beck et al. (1995) detected increased expression
in pulmonary tissue and in skin already | hour after appli-
cation of stress. HSP70 gene transcription decreases
immediately after return to normal conditions and, more-

*Supported by grant MSM 412100003 and of the Czech Umversity of Agriculture, Faculty of Agronomy (Grant No. 236/10/24498/10).
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over, the stability of mRNA HSP70 is reduced. It 1s prob-
ably a mechanism limiting cytotoxic effect of these pro-
teins (Theodorakis et al., 1999). That is why the highest
levels of HSP70 occur at acute processes and do not oc-
cur at chronic affections.

The growth of HSP70 was demonstrated in pathologi-
cal lesions which characterize numerous disorders, for
example, atherosclerosis, oxidative stress in various or-
gans, ischaemic diseases, liverishness, viral and autoim-
mune diseases (Lu et al., 1996). HSP70 belongs to the best
characterized proteins in lung biology (Wu et al., 1999).
The role of stress proteins in damaged human lungs was

defined in studies concerning stress proteins in lungs of

patients suffering from asthma, cancer and acute pneu-
monia (Wong and Wispé, 1997).

The aim of this work was to find out whether HSP70
takes part in defensive and reparative mechanisms after
acute stress caused by pre-slaughter handling in pigs
with respiratory syndrome.

MATERIAL AND METHODS

The biological material was obtained on abattoir lines
in a slaughterhouse at the veterinary control of abattoir
material. Lung affections were found in 12 hogs, which
were therefore confiscated. Macroscopic changes were
visible on tissues as a consequence of pleuropneumontia.
They were manifested e.g. by discoloration of some or-
gan parts, structural changes, presence of concretions in
pleural sac, hemorrhagic sections of lungs and macro-
scopic perceptible fibrous degeneration.

Samples of pulmonary tissues from 6 slaughtered
pigs, which were recognized as healthy by veterinary
control, served as a control material.

Samples in form of blocks (1 x 1 cm) were taken from
control and confiscated lungs. They were processed by
modifed histological technique for immunocytological
detection of HSP70. After a fixation in 4% buffered
formaldehyde (1.5 h), the samples were thoroughly
washed in running water (1 h), dehydrated in graded
alcohols, cleared with xylene and embedded in paraffin.
Histological sections (about 5 pum thick) were cut and
stuck on slides.

One set of histological sections from both experimen-
tal and control groups was treated with routine hema-
toxylin-eosin staining. Another set of histological
sections was subjected to imunocytochemical reaction
including the negative control. Monoclonal antibody to
HSP70 (SPA 810, StressGen, Biotechnologies Corp.
Canada) was used for the detection of stress proteins.

The method of Milarski et al. (1989), with small modi-
fications, was used in our study. The sections were de-
prived of paraffin, hydrated through a downward alcohol
series and transferred into a buffered solution of Triton
X100. To suppress endogenous peroxidase activities in-
cubation in 0.3% hydrogen peroxide in methanol was
used for 30 minutes. Non-specific bindings were
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blocked using a non-immune horse serum. Then the spe-
cific anti-HSP70 antibody was applied to the sections
(dilution | : 200) at 4 °C overnight. The control sections
on shides were incubated without the specific antibody.

To prove bindings of anti-HSP70 with antigen
Vectastain ABC kit (Vector Laboratories, Canada), i.e.
a biotinylated secondary antibody and avidin binding
with horseradish peroxidase were used. Diaminobenzi-
din tetrahydrochloride (DAB; Vector Laboratories
Canada) was used for the visualization of peroxidase re-
action. DAB formed a brown precipitates in the sections.

The sections prepared in this way were no more stained.
They were examined and photographed with JenaMed
(Charlotte Zeiss Jena) optical microscope.

RESULTS

Histopatological changes in lung tissue after pleuro-
preumonia

Respiratory syndrome is the complex of aetiologically
heterogeneous disorders, which are exhibited clinically
as a sudden general setback with heavy pleuropneumo-
nia. The permanent damage of pulmonary tissues lasted
after recovery and 1t manifested itself as an expressive
enhancement of collagen ligament n distal parts of res-
piratory apparatus — among pulmonary alveoli (Fig. 1).
Visible concretions of visceral and parictal pleura arised
after mflammation healing and exudate resorption in
pleural sac. The damaged lungs had a limited ventilative
ability. which probably led to evident aggravation of the
chronic state at oppression and stress (pre-slaughter
handling, pre-slaughter stress). This resulted in the exac-
erbation of inflammation, which was manifested by en-
gorgement, edema, formation of inflammatory foci and
hemorrhages (Fig. 2). An infiltration consisting of fluid
and cellular elements cumulated in alveoli that stretched
and cracked under the pressure. The interalveolar septa
continuity was interrupted and this finally led to hemor-
rhage into alveoli and interstice (Fig. 3).

Histological examination of healthy animal pulmo-
nary tissues showed no changes that could result from
previous disorders or other kind of stress. The morphol-
ogy of healthy pulmonary alveoli 1s shown in Fig. 4.

Results of immunocytochemical reaction to HSP70

After the immunocytochemical reaction, a marked
positive response was found in the cytoplasm of type 11
pulmonary cells (granulated pneumocytes), the large
bodies of which protruded into the alveolar lumen on af-
fected lung sections (Fig. 5). The type I pulmonary cells
(membrane pneumocytes), which laid on the inner sur-
face of alveolus like a very thin and continuous layer,
also reflected an enhanced expression of HSP70. They
looked like a dark continuous margin on the inner alveo-
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7. Respiratory syndrome, transverse sce-
tion through terminal bronchiole: L
bronchial lumen borded by ciliary epi-
thehum, C - fragment of hyaline carti-
lage. Detection of HSP70: 1 200+

8. Respiratory syndrome, vessels in fi-
brous reparation: L lumen of artery.
Detection of HSP70: 1 200~

9. Control, healthy lung with respiratory
bronchiole, Detection of HSP70; 1 200~
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lus surface (Fig. 5). Alveolar macrophages were present
individually or in clusters in alveolar lumen and their re-
action was very positive too (Fig. 6). A distinct enhance-
ment of these macrophages was observed in the lumen
of alveoli.

Other structures, forming the pulmonary parenchyma,
like bronchi, terminal and respiratory bronchioles, were
markedly positive in some regions too. Fig. 7 clearly
shows the bronchial epithelium, especially the ciliary
margin was strongly positive in some places. The bron-
chi were clearly dilated according to decreasing and
planishing of mucous plications. Blood vessels, espe-
cially small calibre arteries occurring inside pulmonary
parenchyma, also positively responded to anti-HSP70
antibody, namely in the endothelium and media. Capil-
lary endothelium was positive too, particularly in places
of strong fibrous reparation (Fig. 8).

The reaction performed on lungs of control animals
was much weaker in comparison with affected lungs.
Only sporadic macrophages showed a high expression of
HSP70. The sporadic reaction also occurred in the epi-
thelium of bronchioles (Fig. 9). These were probably the
secretory cells.

DISCUSSION

The respiratory syndrome affecting the respiratory
tract of pigs still remains a relevant stress in Czech breed-
ings and causes significant losses for the breeders.
Although it occurs in lower-weight categories, its conse-
quences appear with various intensities until slaughtering
of animals.

The chronic affection of pig lungs was diagnosed on
the basis of concretions in pleural sac and fibrous pul-
monary reparation at slaughter and was also confirmed
by the anamnesis. The stress preceding the slaughter
(loading, transport, mixing of groups, etc.) led to a load
of respiratory organs. The affected tissue could not re-
spond adequately to this stress. This led to acute patho-
logical changes manifested by a great tissue engorgement
and edema, lymphocyte infiltration around bronchi,
bronchioli and blood vessels and further by a gradual
development of lesions in pulmonary tissue.

The occurrence of stress proteins in pulmonary tissue
after stress was reported by many authors in various
kinds of animals (both in vivo and in vitro). Cohen et al.
(1991) described an increased expression of HSP70 in
respiratory epithelium cells, pulmonary macrophages
and endothelial cells of pulmonary arteries of guinea pig
after application of sodium arsenite. The high expression
of HSP70 at multifactorial disorders, as for example aller-
gic asthma, results from the complex of interactions be-
tween environmental exposures and genetic background
(Aron et al., 1999).

The present study demonstrates the expression of
HSP70 in the lungs affected by a respiratory disorder.
A strong positivity was found in both pulmonary cell
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types forming epithelium of alveoli and further in alveo-
lar macrophages present freely in alveolar lumen.

Our results show that it was not only the chronic affec-
tion of lungs which led to the expression of stress pro-
teins, but especially the sudden stress before the slaughter.
In healthy animals the handling before slaughter did not
mean such a serious stress that would lead to massive
expression of HSP70. We suppose that the pre-slaughter
stress can act cumulatively and can multiply the shock
response (HSR) in animals with heavily damaged lungs.
The relation of an acute infection to HSP70 expression
is still not quite clear. For example, Chen et al. (1999)
proved that HSP72 were not induced during an experi-
mental sepsis.

The increased liability to stress is typical of pigs. At
stress the temperature rises in tissues as well as in cells.
The elevated temperature has an unfavourable effect on
their metabolism. The cell transition to anaerobic me-
tabolism can play a role in its survival at heat stress. Is-
chaemia and energy shortage are important stimuli of
HSP70 accumulation in cells too (Kregel and Moseley,
1996). It is obvious that the afflicted lungs were exposed
to a multiple stress which affected particulary the most
sensitive cells.

The presence of positively responding single cells in
samples from healthy animal lungs shows that HSP70
can be expressed even in these individuals. It can be due
to a higher sensitivity of these cells, as implications of
previous damage (of unknown origin), because the respi-
ratory system is in a continual contact with the outer
environment. It can also cohere with physiological phe-
nomena, such as cell apoptosis. HSP70 not only mark-
edly reduces the internucleosomal DNA fragmentation,
but also enhances the cell viability (Ahn et al., 1999).
Prevention of HSP induction results in sensitization and
finally in apoptosis of cells. On the contrary, the suffi-
clent expression of HSP70 has an antiapoptotic effect
(Gorman et al.,1999).

When Su and Gordon (1997) used ozone to evoke
stress, they proved the expression of HSP70 in alveolar
macrophages although Wu et al. (1999) came to the op-
posite conclusion. In our material from lungs affected by
respiratory disorder, the number of macrophages in-
creased and the cells contained highly expressed HSP70.

It was found that HSP70 occur constitutively in both
healthy and sick alveolar macrophages (Staton et al.,
1995), but the expression is higher in the sick ones
(Racine et al., 1999). In interstitial pneumonopathy
cases of humans the levels of HSP70 were low, they
were increased only in patients with leprosis and asbes-
tosis. The expression of HSP70 is modulated by cyto-
kinines, which activate monocytes. In addition, the
alveolar macrophages are exposed to continuous stress
caused by the environment or their own inflammatory
products (Staton et al., 1995).

The pulmonary surfactant, the major physiological
function of which is to confer mechanical stability to al-
veoli, also modulates the oxidative metabolism and
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other pro-inflammatory functions of monocytes-mac-
rophages, regulates the expression of HSP70 and protects
the monocytes against damage, e.g. against vacuoliza-
tion (Pinot et al., 1998). The changes in tissues, which
are associated with the exacerbation of pleuropneumonia
(edema up to seepage of fluid into alveoli), probably
lead to spoiling of surfactant constitution and decreasing
of its suppressive influence on expression of HSP70.

Leucocyte infiltration with icreased expression of
HSP70 was registered in affected lungs. The induced
transendothelial migration of polymorphonuclear leuco-
cytes (PMN) resulted in an increased rate of apoptosis.
PMN that migrate through the endothelium in response
to a chemoattractant undergo activation as represented
by increased phagocytosis and expression of adhesion
receptors (Hennigan et al., 1999). The relation between
apoptosis and stress reaction is known, so it is possible
that similar processes proceed during the diapedesis of
macrophages into lungs.

In our collected samples of confiscated lungs, a marked
expression of HSP70 appeared in the IInd type of pulmo-
nary cells. It can be explained by their high need of HSPs,
because cells of intensive metabolism or secretory cells
may be much more affected by the stress (Welch, 1992).

The increased expression of HSP70 is also induced by
a sudden change of the environment. Brandes and
Finkelstein (1989) succeeded in provoking the stress
protein expression in both types of rabbit pulmonary
cells only by their isolation and cultivation.

The positive reaction of endothelial cells and smooth-
muscle cells of vessel media, which was manifested
largely in the arterial segment of blood circulation n lungs,
was probably caused by more factors. It has been proved
that a high blood pressure increases the expression of
stress proteins. Under such conditions, the arterial wall
is stretched, which inflicts a dislocation of cytoskeleton
and change of protein configuration. This is a signal for
HSPs transcription (Xu and Wick, 1996). The incidence
of toxins increases the synthesis of stress proteins in endo-
thelial cells as well (Salminen et al., 1996, 1997), because
the expression of HSP60 and HSP70 is a marker of in-
duced endothelial cell activation at defence (Eberl et al.,
1999).

Tanguay et al. (1993) arrived at the conclusion that
HSP70 levels in livers, kidneys, stomach and colon may
relate to exposure of these tissues to toxic metabolites or
environmental substances. It is impossible to reduce
their incidence by selection of conditions. Probably that
1s why the mild positivity occurs in the healthy animal
endothelium. In addition, these animals were also exposed
to a pre-slaughter stress. The maximum amount of HSP70
was in vessels of fibrous concretions. It may be con-
nected with an extreme physical pain in these tissues at
enhanced load of respiratory organs and a great alter-
ation in blood pressure in them.

HSPs also play a major role in the pathophysiology of
infection and inflammation. The induction of HSPs be-
fore onset of sepsis can reduce or prevent organ damage
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and death. Plasma glutamin is known to influence the
expression of HSP70 in various cell types. In healthy
donors, both granulocytes and lymphocytes showed
a pronounced expression of HSP70, while a majority of
polytraumatized patients with low glutamin levels showed
no HSP70 expression in granulocytes. The expression of
HSP70 in lymphocytes was similar to that of healthy
volunteers (Weingartmann et al., 1999).

In our experiment, the tissue samples of animals with
evident pulmonary damage exhibited a clear positive re-
action in both types of alveolar cells and macrophages.
We can conclude that the exacerbation of the chronic
process by heavy physical stress can lead to an increased
stress protein expression as a defensive response of the
organism or of pulmonary tissue.
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EFFECT OF ANESTHESIA AND HYPOTHERMIA ON CHICKEN
ERYTHROCYTE SUSCEPTIBILITY ON IN VITRO PEROXIDATION

VLIV ANESTEZIE A HYPOTERMIE NA CITLIVOST KURECICH
ERYTROCYTU VUCI PEROXIDACI IN VITRO

B. Gradinski-Vrbanac', S. Milinkovié-Tur', D. KriZanovié?, Z. Stojevié¢', M. Simpraga'

1 . g i 3 5 ; ~ g
“Department of Physiology and Radiobiology, Veterinary Faculty, Zagreb, Croatia
“Department of Animal Husbandry, Veterinary Faculty, Zagreb, Croatia

ABSTRACT: Isoflurane is known as an inhalation anesthetic and hypothermia has the potential to cause oxidation stress
in chicken erythrocytes. Anesthetized chickens were subjected to cooling by immersion in cold water (10-12 °C) from
normal colonic temperature of 41 °C to 36 °C. Lipid peroxidation measured as the level of thiobarbituric acid reactive
substances (TBARS) and reduced glutathione (GSH) were determined in anesthetized chicken erythrocytes in hypother-
mia and posthypothermia before and after in vitro incubation with hydrogen peroxide. The level of TBARS before incu-
bation increased m hypothermia (2 < 0.001) although hypothermia without anesthesia might reduce free radical
generation (Gradinski-Vrbanac et al., 1999). The concentration of GSH was not changed in hypothermia. The susceptibility
of erythrocytes to in vitro peroxidation was increased n anesthetized (P < 0.001) and posthypotermic group (P < 0.001),
but not in hypothermia. Erythrocytes from anesthetized and posthypothermic chickens seam to be the least resistant to
peroxidative stress induced with hydrogen peroxide. These data show that increased lipid peroxidation in chicken eryth-
rocytes is supposed to occur as a result of oxidative stress caused by anesthesia and hypothermia.

chickens: hypothermia: anesthesia: TBARS: GSH

ABSTRAKT: Isofluran je znam jako inhalaéni anestetikum a hypotermie mize u kufecich erytrocyti zpusobit oxidaéni
stres. Po anestezii byla kufata vystavena ochlazeni: byla ponoiena do studené vody (10 az 12 °C) tak, Ze normalini teplota
v tracniku klesla z 41 °C na 36 °C. U anestetizovanych kufecich erytrocyti jsme béhem hypotermie a posthypotermie
stanovili pied inkubaci peroxidem vodiku in virro a po ni peroxidaci lipidi zjistovanou jako hladina latek reagujicich na
kyselinu thiobarbiturovou (TBARS), a dale redukei glutathionu (GSH). Hladina TBARS pfed inkubaci se béhem hypo-
termie zvySovala (P < 0,001), i kdyZz hypotermie bez anestezie by mohla tvorbu volnych radikald snizovat (Gradinski-
Vrbanac et al., 1999). Koncentrace GSH se béhem hypotermie neménila. Citlivost erytrocytl viaici peroxidaci in vitro se
zvy$ovala u anestetizované skupiny (P < 0,001) 1 u posthypotermické skupiny (P < 0,001), nikoliv viak béhem hypoter-
mie. Zda se, ze nejméné odolné vii¢i peroxidac¢nimu stresu navozenému peroxidem vodiku jsou erytrocyty anestetizo-
vanych a posthypotermickych kufat. Vysledky naznacuji, ze ke zvySené peroxidaci lipidi u kufecich erytrocyti ziejmé
dochazi v dasledku oxidaéniho stresu zpusobeného anestezii a hypotermii.

kufata; hypotermic; anestezie; TBARS: GSH

INTRODUCTION

In physiological conditions, free radicals are continu-
ously generated in erythrocytes (Giulivi et. al., 1994).
However, these cells are furnished with very well devel-
oped antioxidant defence mechanisms (Edwards and
Fuller, 1996). When the oxidant metabolism 1s disrup-
ted, i.e. when the prooxidant-antioxidant system imbal-
ance occurs, erythrocytes are exposed to a large quantity
of reactive oxidant species. They attack unsaturated lip-
ids in the membranes and cause the creation of a large
quantity of lipid peroxides. These, in turn, are neutra-
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lised by means of glutathione peroxidase and glu-
tathione.

It is well known that under hypothermic conditions
metabolic processes slow down. Destructive processes,
caused by the activity of free radicals, particularly those
on biological membranes, are also slowed down in hy-
pothermia. Such reduced generation of reactive oxidant
species, which is manifested through a reduced TBARS
level, was already observed in the plasma and hemoly-
sate of chicken erythrocytes in hypothermia (Gradinski-
Vrbanac et al., 1999). It is known that certain anesthetics
affect the fluidity of the erythrocyte membrane (Yama-



guchi et al., 1998) with subsequent disruption of the
phospholipid asymmetry (Roso et al., 1988), and at low
levels these compounds even protect erythrocytes from
the thermal lysis. (Jozwiak and Watala, 1993). On the
other hand, an intensified generation of free radicals
may occur as a result of the inhalation of halothane
(Monig and Asmus, 1984).

The objective of this experiment was to investigate
the effects of anesthesia plus hypothermia on the GSH
concentration and lipid peroxidation in chicken erythro-
cytes. In addition, we exposed the experimental erythro-
cytes to in vitro peroxidation in order to investigate the
residual antioxidant status of these cells.

MATERIAL AND METHODS

The experiment was performed on 22 eight-week-old
chickens of avian breed of both sexes weighing 2.5-3.8 kg.
One week before and during the experiment the chickens
were held in metal cages in a group of 7-8 birds at am-
bient temperature (20 °C) and 24-hours lighting. They
had free access to feed (PPT-2-finisher for broilers,
"POLJO-MIX" d.o.0. Bistra, Croatia) and drinking water.

When the experiment started chickens were divided
into three groups: control (C, n = 8 birds), hypothermic
(H, n = 7 birds) and posthypothermic (P, n = 7 birds). All
groups were anesthetized by inhalation about 1-2 min-

fluoroethyl-difluoromethylether; Deutsche Abbott GmbH,
Wiesbaden) with an oxygen flow rate of 1.5 I/min.
Chickens in the experimental groups were immersed
in cold water (10-12 °C) up to the neck until the colonic
temperature fell from 41 °C to 36 °C. Hypothermia occur-
red after approximately 6-8 minutes. It takes much more
time when cooling was performed without anesthetic
(Alfaro and Palacios, 1993, Gradinski-Vrbanac et al.,
1999). Chickens in posthypothermic groups were wiped
by dry towels and reanimated by heating with electric
heaters. After 3 hours their colonic temperature turned back
to 39-40 °C and the reanimation was considered finished.
Blood samples were collected from the wing vein in
heparinized tubes as follows: in controls immediately af-
ter anesthesia, in hypothermic group when colonic tempera-
ture fell to 36 °C and in posthypothermic group 24 hours
after cooling. Red blood cells (RBC) were separated by
centrifugation at 1 400 g for 10 minutes and washed
three times with cold phosphate buffered saline (PBS;
pH 7.4; osmolality 300 Osm/kg). Washed RBC’s were then
resuspended in PBS with a hematocrit value of 20%.
The susceptibility of erythrocytes to in vitro peroxida-
tion was examined by a modified method of Duthie et al.
(1990). A cell suspension (2 ml) was added to 2 ml PBS
containing 2mM sodium azide whereupon 0.44 ml of
0.05% hydrogen peroxide was added. Incubation was
performed at 41 °C in a shaking water bath for 1 hour.
The TBARS and GSH levels in the cell suspension
before and after the incubation were determined by ap-
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plying the methods of Trotta et al. (1982) and Beutler et
al. (1963) respectively. The molar extinction coefficient
of 1.5 x 10° (Placer et al., 1966) was used to convert the
absorbance reading (532 nm) into TBARS values. The
hemoglobin level was determined spectrophotometri-
cally using commercially available kits from Herbos d.d.
(Sisak, Croatia, Cat. N" TR-1142).

The data are presented as mean + S.E.M. Statistical
significance was determined by Student’s t-test. The dif-
ference was considered as significant when P was 0.05.

RESULTS

Table I shows that the TBARS level increased signifi-
cantly in hypothermia (P < 0.001) and significantly de-
creased in posthypothermia (2 < 0.001) in comparison
with control group. The GSH level in chicken erythro-
cytes in the hypothermic group was higher by 16% than
in control group, but it is not statistically significant. The
lowest GSH level was recorded in the posthypothermic
group and 1t 1s statistically significant in respect of the
hypothermic group (£ < 0.001).

L. Effect of hypothermia on anesthetized chicken erythrocyte TBARS
and GSH levels

Groups " TBARS GSH
(nmol/g Hb) (pmol/g Hb)
Controls 8 39.18+ 831 10.86 + 2.10
Hypothermic 7 7241 £11.36* 12.60 £2.75
Posthypothermic | 7 13.78 = 1.27% 9.39 + 0.68

Significance of difference from control values: * P <0.001

The erythrocyte susceptibility to in vitro peroxidation
(Fig. 1) increased in control (£ < 0.001) and posthypo-
thermic group (P < 0.001), respectively. The erythro-
cytes GSH level after in vitro incubation significantly
decreased in control (P < 0.001), hypothermic (P < 0.001)
and in posthypothermic (P < 0.001) groups.

DISCUSSION

The mechanism of influence of certain anesthetics
upon the erythrocyte membrane is not fully known.
Yamaguchi et al. (1985) and Jozwiak and Watala (1993)
demonstrated that chlorpromazine at low levels first in-
teracts with proteins of the erythrocyte membrane and
then enters the lipid region. It is also known that an in-
tensified generation of free radicals and consequently
lipid peroxidation occur after the inhalation of halothane
(Monig and Asmus, 1984; Akita et al., 1989).

The erythrocytes of fowls are nucleated and contain
mitochondria. Their average hfespan (about 30 days) 1s
much shorter than that of many larger mammals (Bell,
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1. Effect of ancsthesia and hypothermia on hydrogen peroxide-in-
duced erythrocyte susceptibility to peroxidation (TBARS) and on
erythrocyte GSH levels: significance of  difference from the sample
before incubation® P < 0.001

1971). The chickens have a more labile hematopoietic
system than mammals and the regeneration in the
chicken 1s very vigorous: it ends in a week, and in mam-
mals about 3 weeks are necessary for the same result
(Lucas and Jamroz, 1961). It is postulated that animals
under relatively higher metabolic rates are also under
a relatively higher level of oxidative stress because of el-
evated levels of reduced oxygen species.

In our experiment lipid peroxidation of erythrocytes
in hypothermia significantly increased (P < 0.001) as
shown in Tab. I. The results obtained in this experiment
are contrary to those obtained in the previous experi-
ment (Gradinski-Vrbanac et al., 1999). Precisely, the ex-
perimental protocols in both experiments were the same
except that this time the anesthetic isoflurane was used
before cooling. It is known (Nichelmann et al., 1986)
that the lowering of the body temperature greatly affects
the functioning of the organism and the heat generation
capacity 1s seriously disturbed. In addition, in hypother-
mia the metabolic processes slow down with subsequent
reduction of the creation of toxic metabolites (Prasad et
al., 1992). During the anesthesia with isoflurane, oxygen
was used as a carrier gas and increased oxygen consump-
tion may result in increased generation of superoxide
radicals, so that a significant increase of TBARS levels
could be expected (Tab. I) besides of influence of hypo-
thermia. We might say that significant lipid peroxidation
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occurred due to the isoflurane inhalation, which is in line
with the data provided by Akita et al. (1989), who used
halothane, We assume, on the basis of the literature
(Slater, 1984), that the significant increase of the TBARS
level in hypothermic group (Tab. I) was due to the fact
that the peroxidative chain reactions, which had started
during the anesthesia, continued in hypothermia even after
the elimination of the initial oxygen trigger (anesthesia).
We suppose that the kinetics of glutathione peroxidase
was reduced in hypothermia and enables the accumulation
of oxy-radicals, which resulted in a high lipid peroxidation.

The GSH levels did not change in hypothermia. This
means that the interval of 6-8 minutes, i.e. the duration
of cooling, was too short for GSH to oxidize, in spite of
a very high lipid peroxidation.

In posthypothermia, the TBARS level decreased
(P < 0.001) (Tab. I). We have assumed that these de-
creases appear within 24 hours, more exactly when the
reanimation was finished. Further experiments are nec-
essary to explore these possibilities. The lowest GSH
value was recorded in posthypothermia (Tab. I). This
decrease was statistically significant (P < 0.001) com-
pared with the hypothermic group. One of the reasons
for such a reduced GSH level might be its oxidation.
Oxidized glutathione is readily transported through the
erythrocyte membrane, but in the case of chicken eryth-
rocyte, this transport is very slow (Srivastava and Beut-
ler, 1969). In posthypothermia probably the -SH-rich
-chicken hemoglobin readily interacts with oxidized glu-
tathione and generates glutathionyl hemoglobin which is
supposed to protect erythrocytes from the oxidant stress
(Reishl and Dafré, 1992).

The susceptibility of erythrocytes to in vitro peroxi-
dation was increased in control (< 0.001) and posthypo-
thermia (P < 0.001), but not in hypothermia (Fig. 1).
This means that the erythrocyte resistance to oxidation
in control and posthypothermia was reduced. In hypo-
thermia an increase of TBARS levels after in vitro incu-
bation was only 6.7%. Susceptibility of erythrocytes to
in vitro peroxidation in posthypothermia was higher
(211%). This means that the ability of the erythrocyte to
resist oxidation is the biggest. We can assume that this
was partly due to the increased vitamin E level (Duthie
et al., 1990). If the vitamin E level in erythrocytes had
been increased in posthypothermia, then the mobiliza-
tion probably occurred from plasma, since it was deter-
mined that its level in plasma showed a continually
growing trend after hatching (Mézes, 1997). Although
our test did not include the vitamin E determination, its
influence can not be neglected. Even more so because in
the presence of hydroperoxide and free transition ions,
vitamin E may act as a prooxidant (Yamamoto and Niki,
1988). GSH levels were decreased after in vitro peroxi-
dation in all tested groups, but only in hypothermic
group levels was 58% of those before incubation (Fig. 1).

The experimental results have shown that isoflurane
anesthetic caused an increased lipid peroxidation in
chicken erythrocytes in hypothermia, measured by TBARS
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level. At the same time the GSH levels were not signifi-
cantly changed in the course of experiment which indi-
cates that the defense mechanism was rather stable. In
posthypothermia the erythrocyte TBARS level turn back
to the physiological level at 11.62 nmol/g Hb (Gradinski-
Vrbanac — unpublished data).

The increased susceptibility to in vitro peroxidation,
i.e. the reduced resistance of these cells to oxidation,
was determined in the erythrocytes of control and
posthypothermic chickens. No increased susceptibility
was recorded in hypothermia. From this point of view
one may speak about a protective role of hypothermia.
The lipid peroxidation in chicken erythrocytes is supposed
to result from the oxidant stress caused by anesthesia
and hypothermia.
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RESISTANCE TO ANTIBIOTICS AND PRODUCTION
OF B-LACTAMASE IN PLESIOMONAS SHIGELLOIDES STRAINS
ISOLATED IN ANIMALS*™

REZISTENCE K ANTIBIOTIKUM A PRODUKCE B-LAKTAMAZY
U KMENU PLESIOMONAS SHIGELLOIDES 1ZOLOVANYCH ZE ZVIRAT

J. Bardoi', M. Kolai’

I ; 5 : ;
j.’V(monal Veterinary Institute, Olomouc, Czech Republic
“Department of Microbiology, Medical Faculty, Palacky University, Olomouc, Czech Republic

ABSTRACT: This rescarch paper studics the resistance to antibiotics and the production of B-lactamase in Plesiomonas
shigelloides strains isolated in animal population and environment in the Moravian region of the Czech Republic. At the
National Veterinary Institute Olomouc in the period of 19941999, 6 370 samples of sectional, clinical material and envi-
ronment have been examined for the presence of Plesiomonas shigelloides, out of which 75 strains have been isolated
(1.2%). The isolated strains have been tested for B-lactamase production and sensitivity to 12 selected antibiotics. The
production of f-lactamase was detected in 96% of the tested strains. 100% of the strains are resistant to penicillin and
streptomycin. All strains were susceptible to aminopenicillins combined with B-lactamase inhibitors (ampicillin/sulbac-
tam, amoxicillin/clavulanic acid), chloramphenicol, tetracycline, co-trimoxazole, ciprofloxacin, cefoperazone and nor-
floxacin.

production of B-lactamase: resistance to antibiotics: Plesiomonas shigelloides

ABSTRAKT: Plesiomonas shigelloides patii k bakterialnim druhim jejichz vyznam v patogennim uplatnéni u lidi i zvi-
fat neni jednoznac¢né dofeSen. Literarni citace, vénujici se problematice patogenity, rezistenci k antibiotikiim a produkci
-laktamazy u infekci zvifat vyvolanych P shigelloides jsou fidké (Vladik and Vitovec, 1972, 1974; Bardon, 1994,1999;
Foster et al., 2000; Jagger ct al., 2000; Avison ¢t al., 2000). V letech 1994 az 1999 bylo na Statnim veterinarnim ustavu
v Olomouci vysetieno 6 370 vzorkt sekéniho a klinického materidlu a vzorku prostiedi, které pochazely z oblasti Mora-
vy. Z tohoto souboru bylo izolovano 75 kment P. shigelloides (1,2 %). Testované kmeny byly rezistentni k penicilinu,
streptomycinu a erytromycinu. Cithivost kmenua 2 shigelloides byla prokazana na chloramfenikol, tetracyklin, aminope-
niciliny s inhibitory -laktamaz (ampicilin/sulbactam, amoxicilin/kyselina klavulanova), kotrimoxazol, ciprofloxacin, cefo-
perazon a norfloxacin. Acidometrickou metodou ,betaLAKTAMtest” byla prokazana produkce -laktamazy u 95 %
testovanych kment. Pouzitim nitrocefinu byla produkce tohoto enzymu prokazana u 97 % testovanych kment. Vysledky
nasi prace, hodnotici rezistenci P. shigelloides k antibiotikim u kment izolovanych ze zvitat, koresponduji s literarnimi
vysledky, které vychdzeji z vetsi ¢asti ze kmena humanniho klinického materialu. Vyjimku tvofi gentamicin, u kterého
jsme prokazali 44% (diskova difazni mctoda), respektive 39% (diluéni mikrometoda), na rozdil od jinych autori, ktefi
popisuji dobrou citlivost na gentamicin (Holmberg et al., 1986; Terpeluk et al., 1992; Hossain and Hossain, 1994; Rautelin
et al., 1995; Marshall et al., 1996).

produkce f-laktamazy; rezistence k antibiotkum; Plesiomonas shigelloides
INTRODUCTION in the pathogenesis of infectious diseases in animals are
relatively rare (Vladik and Vitovec, 1972;1974; Bardon,
Plesiomonas shigelloides as causitive agents in gas-  1994; 1999; Jagger et al., 2000; Foster et al., 2000). A de-

troenteritis in veterinary and human medicine 1s still in-  tailed study of the antibiotic resistance of this species,
conclusive. Citations on the importance of P, shigelloides  including the -lactamase production, or therapeutic

*Partially supported by the Czech Ministry of Education (Rescarch Projeet MSM 151100002).
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practice in case of infections of animals with P, shigel-
loides, are sporadic. Avison et al. (2000) have examined
the production of B-lactamases by 11 clinical and 9 envi-
ronmental isolates of P. shigelloides from Czechoslova-
kia, the Czech Republic and Cuba.

In P, shigelloides strains isolated in a sepsis case from
a lemur (Varecia variegata), sensitivity to cefoperazone,
gentamicin, chloramphenicol, oxytetracycline, furadantin,
and resistance to penicillin, bacitracin and polymyxin
were determined (Bardon, 1994). Other studies evaluating
their sensitivity to antibiotics (ATBs), including resistance
to streptomycin mediated by a plasmid, isolated from
blue crab (Callinectes sapidus), showed that these strains
were susceptible to gentamicin, nalidixic acid, tetracy-
cline and resistant to ampicillin, carbenicillin, kanamy-
cin and streptomycin (Marshall et al., 1996).

In human medicine there exist a range of cases de-
scribing gastrointestinal infections, as well as systemic
infections in humans (Korner et al., 1992; Gupta, 1995;
Rautelin et al., 1995; Alcaniz et al., 1995; Delforge et al.,
1995; Lee et al., 1996; Riley et al., 1996; Jonsson et al.,
1997; Ahmad et al., 1998; Bravo et al., 1999). Opinions
about the choice of antibiotic therapy are ambiguous.
Hossain and Hossain (1994) evaluated 13 strains of
P shigelloides isolated from human clinical material in
which all strains being susceptible to tetracycline, kana-
mycin, gentamicin, erythromycin a ciprofloxacin. In an-
other study of P. shigelloides 1solated from human
ordure were susceptible to ciprofloxacin, doxycycline,
trimethoprim/sulfamethoxazole (co-trimoxazole), gen-
tamicin, cephalexin, cefuroxime, ceftriaxone and cefixime
(Rautelin et al.,1995). An interesting case is a study of
Thai children suffering from diarrhea in which the study
presents 36 cases of Thai children suffering from diar-
rhea and finds that 19 children have been treated with
ATBg (norfloxacin, wintomylon, colistin, gentamicin,
ceftriaxone, co-trimoxazole, ampicillin) and 17 children
were not treated with antibiotics. In both groups the
clinical course of the disease was monitored and the au-
thors conclude that the antibiotic treatment had no influ-
ence on the length of the fever and/or diarrhea. 100% of
the P shigelloides strains in this study were susceptible
to chinolons and cephalosporins and only 9% of the
strains were susceptible to ampicillin (Visitsunthorn and
Komolpis, 1995). As reported by Kain and Kelly (1989)
the antimicrobial therapy considerably shortened the du-
ration of the disease in patients with diarrhea caused by
P. shigelloides. Holmberg et al. (1986) state that a sub-
population of people suffering from diarrhea caused by
P. shigelloides improved their condition rapidly after
treatment with trimethoprim/sulfamethoxazole or tetra-
cycline. In the same study the authors describe a clinical
manifestation of diarrhea caused by P. shigelloides after
treatment with ampicillin prescribed for other reasons
then the above mentioned disease. The P shigelloides
strains isolated afterwards from their stools were resis-
tant to ampicillin. The study examined 30 isolates of
P. shigelloides and all were susceptible to gentamicin,
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chloramphenicol, cephalothin, trimethoprim/sulfametho-
xazole and trimethoprim. 27 of the strains were resistant
to ampicillin and 28 of the strains to carbenicillin. One
strain was resistant to sulfadiazine and two strains to tet-
racycline (Holmberg et al., 1986). Evaluation of the re-
sistance to ATBg in P shigelloides strains isolated from
human clinical material in association with antibiotic
therapy is also presented by other authors (Olsvik et al.,
1990; Kelly et al., 1991; Terpeluk et al.. 1992; Jonsson
et al.,, 1997; Bravo et al., 1998a, b). De Mondino et al.
(1985) describe antibiotic susceptibility in 46 strains of
P shigelloides isolated from water in Rio de Janeiro.
The isolated strains were susceptible to cephalosporins,
penicillins with B-lactamase inhibitors, aminoglycosides,
imipenem, norfloxacin, tetracycline, chloramphenicol
and trimethoprim/sulfamethoxazole. All isolated samp-
les were penicillin resistant (de Mondino et al., 1995).

The ability of the bacterial strains to produce p-lacta-
mase correnates with some of their resistance patterns to
ATB;. The effort to find detailed literary reference of the
fB-lactamase production in strains with clinical signifi-
cance in animals was not successful. The production of
this enzyme in strain of £ shigelloides which caused a fatal
sepsis with meningoencephalitis in a child is supposed by
Terpeluk et al. (1992). Bravo et al. (1998b) proved the
production of B-lactamase in 29 strains of P shigelloides
1solated from children suffering from diarrhea. Avison et
al. (2000) found evidence of expression of a single 3-lacta-
mase in only 10 of the 20 isolates (50%).

Considering the fact that P, shigelloides is capable of
causing clinically manifested infections in humans and ani-
mals, further studies on antibiotic resistance 1s advisable.

MATERIAL AND METHODS

6 370 samples from clinical, sectional and environment
sources were inspected in the period of 1994-1999 at
the National Veterinary Institute in Olomouc. The samples
come from the area of Moravia. From this set of samp-
les, 75 P. shigelloides were isolated. Number of exami-
nations per type of material are shown in Tab. I.. Strains
were examined for their resistance patterns to selected
antibiotics as well as production of (3-lactamases. The re-
sistance to antimicrobials were tested at the National
Veterinary Institute in Olomouc (NVI) by standard disc
diffusion (75 strains) according to the methodology
of the National Referential Laboratory for Antibiotics
(Urbagkova, 1998) and at the Department of Microbiol-
ogy of the Medical Faculty in Olomouc (MF) by the
standard dilution micromethod (74 strains). For the ex-
amination by disc diffusion a standard Mueller Hinton
agar (Hi Media) was used with various antibiotic discs
(Oxoid). The examination by standard dilution micro-
method (MIC) was carried out in correspondence with
the guidance of NCCLS (National Committee for Clini-
cal Laboratory Standards, 1995). Breakpoints (criterion
of susceptibility/resistance) for the antibiotics examined
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. Number of examinations per type of material and number of positive findings

Year Material Toral Number of positive Percentage of
wcosiosy . d findings positive findings
sectional clinical environment

1994 898 538 12 1 448 13 09

1995 724 521 10 1255 19 1.51

1996 508 613 18 1139 11 097

1997 376 320 14 710 12 1.69

1998 452 385 8§ 845 7 0.83

1999 523 438 12 973 13 1.34

Total 3 481 2815 74 6370 75 1.18

Number of positive findings 45 28 2 75

Percentage of positive findings 1.30 0.99 X 1.18

X — percentage is not stated
were: 0.125 mg/l for penicillin, 0.5 mg/l for erythromy- RESULTS

cin, 1 mg/l for ciprofloxacin, 2 mg/! for tetracycline, 4 mg/I
for chloramphenicol, gentamicin, streptomycin, 8 mg/l
for ampicillin/sulbactam and 32 mg/l for co-trimoxazole.

Tab. 11 shows the list of examined antibiotics. For ex-
amination by the disc diffusion methods, antibiotic groups
currently employed in veterinary medicine were used.
For the dilution micromethod, antibiotics used in human
clinical medicine were used.

1L Resistance 10 ATBg in Plesiomonas shigelloides strains by means
of disc diffusion method and dilution micromethod

Tested anubiotic Determination of resistance of tested

strams of P, shigelloides (%)

disc diffusion dilution
method micromethod

Penicillin 100 100
Ampicillin/sulbactam n 0
Amoxicillin/clavulanic acid 0 n
Chloramphenicol 0 0
Tetracycline 0 0
Co-trimoxazole n 0
Erythromycin 97 100
Ciprophloxacin n 0
Gentamicin 44 39
Streptomycin 100 n
Cefoperazone 0 n
Norfloxacin 0 n
Number of tested strains 75 74

n - not tested

f3-Lactamase production was detected in 75 isolated
strains of P shigelloides by a commercial acidometer set
(betaLACTAMtest, Lachema, Czech Republic). B-Lac-
tamase production in 74 strains was also detected by hydro-
lysis of the chromogenic cephalosporin, NITROCEFIN
(Oxoid).
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During the monitored period 75 P. shigelloides strains
(1.2%) out of 6 370 tested samples were isolated. Incidence
per type of material is shown in Tab. 1. Tab. II evaluates
the results of P. shigelloides resistance to selected ATBg
obtained by disc diffuse method and dilution micro-
method. The table shows 100% resistance to penicillin
by P. shigelloides by both methods. One method reveals
100% resistance to streptomycin (disc diffusion method)
and erythromycin (dilution micromethod). Both methods
confirmed the susceptibility of all strains to chloramphe-
nicol and tetracycline. One of the methods showed all
strains were susceptible to ampicillin/sulbactam, amoxy-
cillin/clavulanic acid, co-trimoxazole, ciprofloxacin, cefo-
perazone and norfloxacin. Comparison of both methods
shows minor differences in erythromycin (3%) and gen-
tamicin (5%) (Tab. 1I).

Detection of f-lactamase production by P. shigelloides
strains is shown in Tab. III. By application of the beta-
LAKTAMrtest, the production of B-lactamase has been
shown in 95% of the 75 examined strains (4 strains did
not produced B-lactamase). Using nitrocefin, the B-lacta-
mase production was shown to be 97% (2 strains were
negative). Both strains of P. shigelloides in which the
f3-lactamase production was negative by nitrocefin hy-
drolysis are the same strains which were negative by the
betaLAKTAMetest. In spite of the negative result of B-lac-
tamase production, the strains are resistant to penicillin.
Correnating the pattern of resistance in particular strains
from various origins, no connection could not be proved.

111. B-lactamase production in Plesiomonas shigelloides strains

Method applied Number

of tested strains

Percentage of strains
producing B-lactamase

BetaLACTAMutest 75 95
Nitrocefin 74 97
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DISCUSSION

Extensive information about P shigelloides resistance
to ATBs, information about the P-lactamase production
and an in-depth analysis of veterinary therapeutic prac-
tices with regards to P, shigelloides are rare in scientific
literature. The probable reason for this is that P shigel-
loides is not commonly diagnosed or directly associated
with infectious diseases in animals.

The results of P shigelloides resistance to ATBg cor-
respond in most cases with previously reported data.
An exception is the susceptibility to gentamicin. In P shi-
gelloides strains isolated from a case of sepsis of half-ape
lemur (Varecia variegata), susceptibility to cefoperazone,
gentamicin, chloramphenicol, oxytetracycline, furadan-
tin, and resistance to penicillin, bacitracin and polymyxin
by disc diffuse method has been detected (Bardon, 1994).
These results correspond with the results of our research
except for gentamicin, where resistance, 44% and 39%,
by disc diffusion and dilution micromethod. respectively,
has been shown. Animal strains of P. shigelloides isolated
from blue crab (Callinectes sapidus), were susceptible
to gentamicin, nalidixic acid, tetracycline and resistant
to ampicillin, carbenicillin, kanamycin and streptomycin
(Marshall et al., 1996). Again, our results correspond
with this study except results for gentamicin. Kelly and
Kain (1991) show most strains are resistant to ampicillin
and other penicillins as well as to tetracycline, erythro-
mycin and aminoglycosides. In our study, all the strains
were resistant to penicillin, contrary to 100% suscepti-
bility detected for tetracycline. 100% of strains were re-
sistant to streptomycin, and 44% and 39% to gentamicin
according to the results obtained by disc diffusion and
dilution micromethod, respectively. Good in vitro suscepti-
bility to tetracyclines (tetracycline, doxycycline) proved
Olsvik et al. (1990) in 11 tested strains of P shigelloides
isolated from Peruvian children suffering from diarrheal
disease. Also results of the tests with P shigelloides ob-
tained from human clinical material reported by other
authors (Hossain and Hossain, 1994; Rautelin et al., 1995)
correspond with the outcome of our study except for
gentamicin. Also Holmberg et al. (1986) indicate in all
30 tested strains the susceptibility to gentamicin. A strain
1solated from a case of child’s meningoencephalitis, sus-
ceptible to gentamicin is described in a study by Terpeluk
et al. (1992), the resistance to ampicillin was ascribed to
the presumptive production of 3-lactamase (Terpeluk et al.,
1992). The production of B-lactamase has also been de-
termined 1n all 29 tested strains of P shigelloides isolated
from clinical material of children (Bravo et al., 1998b).
In our study, production of B-lactamase was demon-
strated in 95% and 97% of strains by betaLACTAMtest
and Nitrocefin, respectively.

Selected ATB; for the disc diffuse method in this study
are primarily representatives of the groups of ATBs used
by veterinary clinicians. Both methods employed gave
practically identical results and the differences did not
exceeded 5%, which is an acceptable error. A similar
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situation occurred in the case when testing for the pro-
duction of f-lactamase. Despite different method of
detection of the B-lactamase activity the results of beta-
LAKTAMtest are comparable to examining nitrocefin
hydrolysis.

Practical therapeutic experience with the application
of ATBg in infections with P shigelloides is not recom-
mended. The rule remains that in each strain isolated
from clinical material, the resistance to ATBs should be
verified, because of the possibility of acquired resistance
mediated by plasmids (transpozons, integrons) (Kelly
and Kain, 1991), which has been described e. g. in case of
streptomycin by Marshall et al. (1996).
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PLESIOMONAS SHIGELLOIDES SEROVARS IN ANIMALS

SEROVARY PLESIOMONAS SHIGELLOIDES U ZVIRAT

E. Aldova', I. Bernardyova’, M. Lavickova’
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7J\/an(mal Institute of Public Health, Prague, Czech Republic
“National Institute of Veterinary Medicine, Prague, Czech Republic

ABSTRACT: Thirty-one O serogroups of the international antigenic scheme and ten O serogroups of the provisional
“Schubert” antigenic scheme were found i Plesiomonas shigelloides strains of animal origin. Serovar O18:H2 and serovar
O22:H3 are probably exclusively feline serovars. Fish, water birds and reptiles carry “Schubert™ serovars (i.c. serovars
origmating from water and water insects).

Plesiomonas shigelloides; serotyping; animals
ABSTRAKT: U kment Plestomonas shigelloides zvifeciho pivodu bylo objeveno 31 O séroskupin mezinirodniho anti-

genniho schematu a 10 O séroskupin provizorniho antigenniho schematu, zatim oznaceného ,Schubert”, jehoZ referenéni
kmeny pochazeji vyhradné z vody a z vodniho hmyzu. Sérovar O18:H2 a sérovar 022:H3 jsou pravdépodobné typickymi

sérovary kotkovitych. Naproti tomu sérovary ,Schubert” byly nalézany u ryb, vodnich ptaki a plazu.

Plesiomonas shigelloides; sérotypizace: zvifata

INTRODUCTION

The first strain of Plesiomonas shigelloides under the
name “Paracolon C27" was isolated in Michigan from
human stool (Ferguson and Henderson, 1947). But already
in 1954, Paracolon strains were 1solated from sheep,
goat, polecat and cow hosts in Ceylon (Schmidt et al.,
1954) and Bader published its Pseudomonas shigel-
loides from the intestinal content of a dog with enteritis
(Bader, 1954). Bader’s strain became the type strain for
Plesiomonas shigelloides. All these animal strains, as well
as the first human strain, displayed an O antigen later la-
belled as “O17”, 1dentical with Shigella sonnei phase 1.
Very soon attempts at serotyping further £ shigelloides
isolates were made (Sakazaki et al., 1959; Ewing et al.,
1961; Quincke, 1967). As P. shigelloides strains display
almost the same biochemical characters the only tool for
distinguishing them has been, so far, serotyping. At pre-
sent, two antigenic schemes are known, the international
one with 102 O and 52 H antigens (Shimada and Saka-
zaki, 1978, 1985; Aldova, 1992, 1997; Shimada et al.,
1994; Aldova et al.,1992, 1994) and a provisional one,
called “Schubert™ with 32 O and 7 H antigens, comprising
environmental reference strains (Aldova and Schubert,
1996).

During our study, since 1964, we have collected strains
from man, various animals, and water. This paper pre-
sents our animal isolates.
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MATERIAL AND METHODS

Strains were isolated by the authors or offered to the
laboratory of the senior author. All strains presented in
this paper are harboured at the Czech National Collec-
tion of Type Cultures, National Institute of Public
Health, Prague. For isolation routine methods or the iso-
lation technique for Vibrio cholerae were used.

Methods of serotyping were described in previous pa-
pers mentioned in the introduction.

RESULTS AND DISCUSSION

Our animal strains belong to 31 O serogroups (Tab. I).
Only some of them carry more than one H antigen,
namely O2:Hlalc and O2:H2, O3:H2 and O3:H3, O38:H3
and O38:HUK (unknown H antigen), O60:H5 and
060:H22, O66:Hlalb and 066:H30, 079:H22, 079:H43
and O79:H3. The other ones occur as a single combina-
tion of one O and H antigen.

Various animal species were examined: domestic ani-
mals, pet dogs and cats (sometimes feral cats), as well as
animals from zoological gardens (mammals, birds, even-
tually reptiles) and surface water and aquarium fish. Pets
and animals from zoological gardens were mostly exam-
ined for illness or deaths and so the table contains strains
isolated from rectal swabs as well as from internal organs.
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L. P. shigelloides serovars of the international antigenic scheme

(0] H Animal, locality, year of isolation Total
OH O
2 lale dog, Bratislava, 1970
gull Larus ridibundus, Blaind, 1973
fish Abramis brama, Prague, 1997
fish Carassius carassius, Prague, 1997
2 cat, dog, Prague, 1970 2 6
3 2 cat, Prague, 1970, 1995 2
3 cat, Prague, 1990 | 3
5 4 sewer rat Rarus norvegicus, Mélnik, 1977 | |
15 17 dog, Prague, 1969 ! 1
17 2 dog, Prague, 1969 |
pig, Prague, 1978 2 3
18 2 cat, Prague, 1969, 1970. 1988, 1989, 1990, 1994 9
cat, Zelene¢, Prague-East, 1967 1
cat, Ceské Budéjovice, 1986, 1987 3
cat, Liberec, 1991 2
lynx caracal, Liberec, 1990 1
19 2 penguin, Prague, 1999 1 1
20 2 duck, Prague, 1981 1 1
22 3 cat, Prague, 1994 1 1
26 lale dog, Prague, 1990 1 1
30 lalc cat, Prague, 1969 1 1
31 Schubert H4 | fish Abramis brama, Prague, 1997 1 |
32 4 pig, Prague, 1978 1
NM dog. Prague, 1969 1 2
33 3 cat, Prague, 1969 1 !
35 lalb aquarium fish Symphysodon discus, Opava, 1998 1 |
38 3 cat, Radotin, Prague-West, 1968 1
HUK pike, Leon (Spain), 1995 1 2
41 lalb cat, Beroun, 1969 |
cat, Prague, 1994, 1996 3 4
60 22 duck, Prague, 1969 1
5 fish Abramis brama, Prague, 1996 1 2
61 2 seal Oraria byronia, Liberec, 1991 | 1
03 22 chough Pyrrhocorax pyrrhocorax, Prague, 1998 | 1
66 lalb cat, Prague, 1994 1
30 grey heron Ardea cinerea. Hannover, 1991 1 2
68 2 scal Eumetopias sp., Liberec, 1998 1 1
74 22 ibis, Chomutov, 1998 1 1
75 34 seal Oraria byronia, Usti nad Labem, 1998 |
little bittern Nycticorax nycticorax, Chomutov, 1999 1 2
76 39 pig. Prague, 1978 | |
78 2 antelope Tragelaphus spekei, Prague, 1989 |
starling Creatophora cinerea, Prague, 1989 | 2
79 22 turtle Mauremys caspica, Prague, 1996 2
43 cat, Prague, 1994 1
3 cat, Prague, 1996 1 4
81 22 seal Eumethopias sp., Liberec, 1991 1
penguin, Prague, 1997 | 2
84 48 fish Abramis brama, Prague, 1997 | 1
88 2 gull Larus ridibundus, Blatnd, 1973 1
fish Abramis brama, Prague, 1996 1 2
89 2 fish Abramis brama, Prague, 1996 1 1
NM = non-motile strain
HUK = H antigen unknown
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. Occurrence of P. shigelloides serovars from Tab. I in other materials

Animal strains

Strains from other sources (authors, collection)

Countries

0O2:Hlale man, trout (Dr. Bardon, Olomouc) CZ, SK, C, CDN, J(RS)
02:H2

03:H2 man, surface water, fish (Olomouc) CZ, SK, S, US, J (RS)
05:H4 man, sewage CZ, SK, S, CDN, UK, J (RS)
OI15:HI17 man CZ, ] (RS)

0O17:H2 man, sewage CZ, SK, S, D, NL, HR, US, CDN
018:H2 two strains water D CZ, J(RS-source unknown)
019:H2 man, water, sewage CZ, SK.HR, C, J (RS)
020:H2 man CZ, US

022:H3 0 J (RS-source unknown)
026:Hlalc man CZ,C,J (RS)

030:Hlalc 0 J (RS-source unknown)
031:Schubert H4 O31:H3 man CDN, J (RS)

032:H4 man, sewage CZ, SK. S, C (RS-032:Hl4)
032:NM

033:H3 man C (RS)

035:Hlalb man C

038:H3 man IRQ. CZ, SK, C

38:HUK

0O41:Hlalb man, fowl (Olomouc) CZ, IRQ

060:HS other H antigens : water 060:H21 THA(RS bird)
060:H22 fish (Olomouc)

061:H2 man CZ.C,J (RS)

063:H22 man CDN, THA (RS cat)
066:Hlalb man NL

066:H30

068:H2 man CZ

074:H22 other H antigens : man CZ, US

075:H34 man CZ, SK, CDN, HR
076:H39 0 CZ (RS, the same strain)
078:H2 sewage SK

079:H22 man CZ

079:43

079:H3

081:H22 0 CZ (RS, the same strain)
084:H48 man, surface water CZ,D

088:H2 aquarium water CZ

089:H2 surface water CZ

Countries: CZ = Czech Republic
SK = Slovak Republic

C  =Cuba
CDN = Canada
D = Germany

GB = Great Britain
HR = Croatia

RS = reference strain

VET. MET.

IRQ = Iraq

J = Japan

NL = Netherlands
S =Sweden
THA = Thailand
US =USA
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L. P. shigelloides strains with unknown O antigen

O H Animal isolate ot}
OH 0
OUK 2 itone cuclew Burhinus oedicnemus, Prague, 1998 |
crane Grus sp., Prague, 1998 1
aquarium fish, Beroun, 1998 I 3
OUK 3 otter Lutra lurra, Prague, 1998 |
cherrug Hierofalco sp., Prague, 199 I 2
OUK 16 fish Abramis brama, Prague, 1997 | 1
OUK HUK aquarium fish, Prague, 1998 1 1
R 2 duck, Prague, 1981 1 |
OUK = O antigen unknown
HUK = H antigen unknown
R = autoagglutination of boiled culture
IV. P. shigelloides serovars of the provisional “"Schubert™ antigenic scheme
(6] H Animal isolate OH (6]
Schubert O2 H2 fish Carassius carassius, Praguc, 1996 1 |
Schubert O4 H27 fish Scardinius erythrophthalmus. Prague. 1997 I 1
Schubert O5 H2 viper Vipera berus, Prague, 1998 1
fish Abramis brama, Prague, 1998 2 3
Schubert 09 H2 fish Symphysodon discus, Opava, 1999 2 2
Schubert O11 HUK cayman Caiman sp., Nymburk, 1999 1 |
Schubert O18 H2 aquarium fish, Prague. 1999 1 |
Schubert 021 HUK pelican. Prague, 1999 1 1
Schubert 025 Schubert H6 fish Abramis brama, Prague, 1996 2
fish Carassius carassius. Praguc. 1996 2
aquarium fish, Prague, 1997 1 5
Schubert 027 H2 condor Vultr griphus, Prague, 1998 1
H3 aquanum fish. Prague, 1999 1
Schubert H7 penguin, Prague, 1999 1 3
Schubert 028 H3 swan Cygnus sp., Prague, 1999 1
aquarium fish, Prague, 1998 1 2

HUK = H antigen unknown

Interesting 1s serovar O18:H2. This serovar has been,
so far, isolated only from cats and from a lynx caracal
and only once from surface water of a small pond in Frank-
furt/M. This serovar, known to us since 1967 (the first
strain 12129 was found in a cat in Zelene¢, Prague-East
district) has never been isolated from human material.
Unfortunately, the source of the Japanese reference
strain was not given (Tab. II).

Tab. II is a supplement of Tab. I giving a survey on
sources of particular serovars. The number of countries
in which they were found lends fond for our imagination
how frequent they are. Except for serovar O18:H2, which
could be considered as a typical serovar of Felinae because
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1t was isolated not only from sick cats but also from the in-
testinal content of healthy cats, and the single isolation
of this serovar in Frankfurt's pond does not exclude the pos-
sible presence of a cat. Also 022:H3 and O30:Hlalc
originate, in our table, from cats. Serovar 022:H3 was also
isolated by Dr. Jan Bardon from five cats in Olomouc
(will be published elsewhere). Unfortunately, like in sero-
var O18:H2 the origin of the Japanese reference strain
022:H3 1s unknown. Our feline strain O30:Hlalc has
been, so far, our single isolate of this serovar, the source
of the Japanese reference strain is not known. Two other
strains, 076:1139 and O81:H22, represent only animal 1so-
lates, both also being reference strains for these O antigens.
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Tab. 11T shows unknown O antigens (OUK) in combi-
nation with known H antigens and once in combination
with an unknown H antigen (HUK). In such a hetero-
genous material, new unknown O or H antigens emerge
cach year.

“Schubert” serovars are presented in Tab. IV. These
serovars as “environmental” ones originating from water
and water insects found by Professor R. H. W. Schubert
in Frankfurt/M. ponds, occurred also in our material ex-
clusively 1n fish, water birds and in one cayman. How-
ever, the condor (Schubert O7:H2) and viper (Schubert
()5:H2) are not aquatic animals.

One “Schubert™ H antigen, Schubert H4, was intro-
duced in Tab. I and was determined in a strain from sur-
face water fish (O3 1:Schubert H4).

CONCLUSION

P shigelloides strains presented in this paper do not
represent material collected intentionally, they are
mostly the result of random findings in routine examina-
tion. Nevertheless, most serovars of P. shigelloides
found in animals show a connection with the same
serovars from other sources.

Remarkable is the fact that the most frequently occur-
ring serovar in humans, serovar O17, with H antigens
H2, H11 or H34, was found in our animal strains only
three times, n synanthropic animals, namely a dog and
two pigs. On the contrary, among strains of Dr. Bardon
(not published here) this serovar was isolated from a
bitunrong kept in the zoologic garden in Olomouc.

An exception is O18:H2, which is probably a typical
feline serovar, and maybe also 022:H3.

Animals the habitat of which is water had strains in their
intestinal content or organs carrying besides antigens of the
international antigenic scheme also “Schubert” antigens.
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A CONTRIBUTION TO THE HISTORY OF GLANDERS IN THE
CZECH REPUBLIC*

K HISTORII VOZHRIVKY V CESKE REPUBLICE

L. Pospisil

Veterinary Research Institute, Brno, Czech Republic

ABSTRACT: The first and the only victim of glanders at the University School of Veterinary Medicine was MVDr.
Miroslav Derbek (born 3 Aug. 1894). Derbek was a lecturer at the Institute of Pathological Anatomy headed by Professor
MUDr. Jan Luke$, who was the first to identify and describe Leptospira canicola. Derbek’s hopeful educational and sci-
entific carcer was dramatically interrupted at the age of 29 by what is known as the “Vérovany case”. M.V,, a farmer in
Vérovany in the district of Prerov, owned a mare and gelding purchased from the army. The gelding suffered from
a chronic fistular lesion in the withers region. The first to die under unclear circumstances was a stable boy (in 1921).
The farmer’s daughter, who cared for the horse, developed signs of a serious disease on 6 March 1923 and died 10 days
thereafter. The farmer’s stepson died on 30 March 1923 showing the same clinical signs. After his death, the horses were
killed and autopsied by Dr. Derbek. During the autopsy, Dr. Derbek’s face and mouth were accidentally sprinkled with
infectious material. In spite of immediate desinfection by all means then available, Dr. Derbek contracted the infection
and died on 30 Sept. 1923 in Prague hospital. His corpse was autopsied at the Professor Hlava's Institute of Pathological
Anatomy by the lecturer MUDr. Jifi Solc who also became infected and died of glanders several days later. Dr. Derbek’s
wife died on 9 Oct. 1923, the fiancée of Dr. Solc also contracted glanders and died Professor Hlava forbade any further
autopsies. Dr. Derbek and Dr. Solc were not the last victims of occupational glanders in Czechoslavakia. In the same
year Dr. Josef Pulkrabek, the vice-director of the Bioveta Institute contracted the infection and died on 4th Jan. 1924.

glanders; history; Czech Republic

ABSTRAKT: Prvni a jedinou obéti na Vysoké skole veterinarni v Brné (nynéjsi Veterinarni a farmaceuticka univerzita)
byl MVDr. Miroslav Derbek (nar. 3. srpna 1894). Derbek byl asistentem Ustavu patologické anatomie, jehoz pfednostou
byl prof. MUDr. Jan Lukes, objevitel Leprospira canicola. Derbekova nadéjna pedagogicka a védecka kariéra byla dra-
maticky ukonéena v disledku tzv. Vérovanskych udalosti. M. V., rolnik ve Vérovanech v okrese Pierov mél dva koné, va-
lacha a klisnu, vyfazené z armady. Valach mél chronickou fistuldrni 1ézi v kohoutku. V roce 1921 zemiel za nejasnych
okolnosti ¢eledin. Rolnikova dcera, kterd pecovala o koné, onemocnéla vazné 6. biezna 1923 a po 10 dnech zemfela.
Nevlastni rolnikiv syn zemfel 30. bfezna 1923 za stejnych pfiznakl onemocnéni. Po smrti téchto dvou obéti byly koné
utraceni a pitvani. Pitvu provadél Dr. Derbek. Béhem pitvy byl jeho obli¢ej potfisnén infekénim materidlem. Navzdory
bezprostiedni dezinfekci Dr. Derbek onemocnél a zemfiel na vozhtivku 30. zafi 1923 v Praze. Pti pitvé zesnulého se in-
fikoval Dr. Jifi Solc, asistent patologického tustavu prof. Hlavy. Zemiel za nékolik dnii a prof. Hlava dalsi pitvu zakéazal.
Vdova po Dr. Derbekovi ze strachu pied infekci spachala sebevrazdu 9. fijna 1923, snoubenka Dr. Solce onemocnéla
a zakratko umfela. V témze roce (1923) se vozhtivkou nakazil Dr. Josef Pulkriabek naméstek feditele z ivanovické Bio-
vety. Zemfel 4. ledna 1924,

vozhiivka; historie; Ceska republika

*Presented on the 31st International Congress of the World Association for the History of the Veterinary Medicine, Brno, Czech Republic,
September 6-10, 2000.
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Glanders is a highly contagious and fatal disease of
horses, donkeys, and mules caused by the bacterium Burg-
holderia mallei (previously classified generically with
Pfeiferella, Loefflerella, Malleomyces, Actinobacillus
and Pseudomonas. Recently, the causative agent has
been renamed to Burgholderia mallei, but the name
Pseudomonas mallei is still in general use. Infected ani-
mals develop nodules and ulcers in the upper airways
and lungs. A skin form, known as “farcy”, has also been
described. The control of glanders requires testing of
suspect clinical cases, screening of normal equids, and
prompt and safe disposal of positive reactors.

The infection is easily transmitted to humans. Carni-
vores can also become infected by eating infected meat,
but cattle, sheep, and swine are fully resistant. Acute glan-
ders, killing the patient within a few days, affects most
frequently donkeys and mules, while in horses the infec-
tion generally runs a more chronic course and patients
can survive up to several years.

The incubation period 1s from a few days to several
months.

Glanders can be transmitted to humans by direct con-
tact with an infected animal, its tissues, or secretions.
The mortality of untreated cases of an acute infection is
95%,; the patients die within 3 weeks. Chronic cases,
characterised by abscessation, have also been described.

Ossiander was probably the first to describe human
glanders as early as in 1783. However, a reliable report
came from Schilling only in 1821. The causative agent
Bacillus mallei (now Burgholderia maller) — was identi-
fied independently by Loeffler & Schiitz and Bonchard
with coworkers in 1882 (Kabelik, 1975).

According to the International Animal Health Code
(1999 Edition, Chapter 3.4.8., Glanders, art. 3.4.8.2.)
a glanders-free country is defined as follows:

*“A country may be considered free from glanders when:

1. glanders is notifiable in the country and
2. no case of glanders has been confirmed for at least
the last two years.”

To this effect, the Czech Republic is free from glanders
now. In the past, there were two documented periods of
glanders in the former Czechoslovakia. During the first
period, covering the years 1920 to 1934, 894 cases in
horses were recorded and several people contracted the
infection. No cases of glanders were reported from this
territory from 1934 to 1944. Another outbreak of glan-
ders, involving 178 horses on 107 farms in 82 villages,
52 districts, and 15 counties, was recorded after the Second
World War. No cases of human glanders were reported dur-
ing the second outbreak, which was successfully controlled
in 1947. It is evident that in this country glanders was
a typical war and post-war infection which could be readily
combated under normal conditions (Niznansky, 1951).

Glanders at the University of Veterinary and Pharma-
ceutical sciences, Brmo (formerly University School of
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Veterinary Medicine), is associated with a unique event.
In 1918, the epizootiological situation in the former
Czechoslovakia was very serious and glanders ranked
among the priority problems the teachers of the then
newly established University School of Veterinary Medi-
cine had to cope with. Thus, already in 1920, the founder
and the first head of the Institute of Microbiology
Dr. Seveik (1986-1930) defended his second doctorate
thesis “A Contribution to Serological Diagnostics of
Glanders”, which became the starting point for his fur-
ther principal paper (“Diagnostics and Control of Glan-
ders in the Armed Forces™ published in Zvérolékaisky
obzor) and theses of undergraduate students working un-
der his supervision.

The first and the only victim of glanders at the Uni-
versity School of Veterinary Medicine, Brno, was
MVDr. Miroslav Derbek (born 3rd Aug. 1894). Derbek
was a lecturer at the Institute of Pathological Anatomy
headed by Professor MUDr. Jan Lukes. who was the first
to 1dentify and describe Leptospira canicola. Derbek’s
hopeful educational and scientific career was dramati-
cally interrupted at the age of 29 by what is known as
the “Vérovany Cause™.

Vérovany is a village in the district of Pierov where
three people died under rather suspicious circumstances
in the early twenties. Tentative diagnosis was glanders
caused by a highly virulent strain, because the infection
was contracted also by goats sharing their premises with
horses.

M.V, a farmer, owned a mare and a gelding purchased
from the army. Many horses of disbanded military for-
mations were sold to farmers after the First World War.
Some of such animals suffered from latent or non-typical
glanders. One of them was also a gelding which reached,
along with a mare, the farm of J. V. as a “revertible
horse™. A small abrasive lesion with loss of hair, found
at take-over already, was treated by a local veterinarian.

The animals were used as work horses on the farm
and were attended to by the farmer’s daughter Anna and
son Josef. The first to die under unclear circumstances
was a stable boy (in 1921). The next to become ill was
Anna who developed ocular lesions. She was treated by
a local physician and later in the Olomouc hospital. Af-
ter an unsuccessful surgical treatment, the disease pro-
ceeded rapidly and the patient died on 6th March 1923,
1.e. ten days after the first signs had developed.

Her older brother Joset suffered initially from the same
clinical signs and from various joint ailments and was
treated by the local physician. The disease proceeded
rapidly and the patient died on 30th March 1923.

The deaths of the two young people under unclear
circumstances prompted intensive investigations aimed
at the identification of the causative agent.

Soon after the death of the siblings, the local veteri-
narian diagnosed glanders in the gelding. He carried out
the skin test for glanders. A painful oedema with a size
of a man’s palm and a height of 2 cm developed at the
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site of injection after approximately one hour. The veteri-
narian prepared a record and reported the result to the
official veterinarian who immediately ordered killing of
the horse.

The animal was shot on the spot and transported to
the district town for necropsy.

The official necropsy, carried out by the lecturer of
the University School of Veterinary Medicine, MVDr.
Miroslav Derbek, was assisted by the official district and
municipal veterinarians.

The post mortem gross finding was indicative of
glanders. Necropsy findings of the gelding: Nasal sep-
tum seriously damaged, practically absent. Lesions in-
dicative of glanders in the lung, heart and liver.

The remaining two horses of the farmer, a mare and
a foal, were destroyed and necropsied in the district
town as well.

During the autopsy, Derbek’s face and mouth were
accidentally sprinkled with infectious material. Prof.
MUDr. Jan Lukes, the head of the Institute of Pathologi-
cal Anatomy of the Veterinary high School issued the
following statement on the death of Dr. Derbek:

The lecturer MVDr. Miroslav Derbek contracted
a fatal disease during an official necropsy in Prerov. Due
10 careless behaviour of an auxiliary, a drop of blood of
the necropsied animal penetrated into his mouth (docu-
ment No. 1495 of 3rd Nov. 1923).

In spite of immediate disinfection by all means then
available, Derbek contracted the infection and died on
30th Sept. 1923 in a Prague hospital. The physicians
treating Dr. Derbek were puzzled by the rather unspe-
cific signs developing in the patient and considered not
only glanders, but also typhus and tuberculosis. The
dominating manifestations included fatigue and increase
in body temperature, in particular in the evening.

Dr. Derbek was first hospitalised in the Provincial
Hospital, Brno (from 28th April to 31st May 1923) and
later in the hospital of his birthplace Ji¢in (where he was
visited by the most prominent internists of that time Pro-
fessor Prusik and Professor Pelndi). The condition dete-
riorated rapidly. The patient was transported to the
Prague clinic of Professor Thomayer on 26th September
and died there on 30th September 1923. Pneumonia and
sepsis were denoted as the immediate causes of death.
According to the official report, the patient suffered
from chronic glanders confirmed by bacteriological ex-
amination. A culture of the causative agent was isolated
from a lesion found in the frontal sinus. Necropsy fur-
ther revealed granulomatous infiltrations in the stomach
in which Sikl and Jedlicka, who were later appointed
professors, identified the causative agent of glanders
(then Mycobacterium mallei) upon histological exami-
nation. It is probable that the site of entry of the infec-
tion was the mouth cavity.

The post mortem finding was reportedly non-typical
for glanders; the most serious lesions were found in
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the stomach. Derbek’s corpse was autopsied at the Insti-
tute of Forensic Medicine. Bacteriological examination
was carried out by MUDT. Jifi Solc, a lecturer of the In-
stitute of Pathological Anatomy, who also contracted
the infection and died of glanders several days later.
Professor Jedlicka expressed the following assumption
on Dr. Solc’s accident: “Dr. Solc suffered from epilepsy
and, working with Mycobacterium mallei, crushed a test
tube with the culture in his hand in an epileptic fit”. An-
other explanation of the accident is that Dr. Solc became
nfected during centrifugation of a sample of an infected
body fluid collected during the necropsy of Dr. Derbek.
Solc developed high fever several days after the accident
and died within a week. His body was not necropsied
due to fear of further transmission of the infection.

Depression from her husband’s death and fear of be-
ing affected by glanders led eventually Mrs. Derbek to
suicide. She died on 9th Oct. 1923 and Professor Hlava,
the head of the Institute of Pathological Anatomy,
Prague, forbade any further autopsies. The fiancée of
Dr. Solc also contracted glanders and died.

Unfortunately, Dr. Derbek and Dr. Solc were not the
last victims of occupational glanders in Czechoslovakia.
In the same year, Dr. Josef Pulkrabek, the deputy direc-
tor of the Bioveta Institute and a renowned specialist,
contracted the infection and died on 4th Jan. 1924, He
became ill in the summer 1923 suffering from signs sug-
gestive of joint rheumatism of the right arm. On 30th
July, he developed fever and an abscess appeared on the
dorsal side of his hand. Results of both bacteriological
examination and the mallein skin test were negative.
Further abscesses developed later and the mallein skin
test became positive on 10th September. After a seeming
initial success of the treatment with neosalvarsan, the in-
fection broke out with full strength around Christmas
1923 and Dr. Pulkrabek died at the beginning of January
1924.

The Vérovany tragedy is a significant record in the
history of veterinary and human medicine and the dan-
gerous contagious disease glanders.

However this story of deaths of young, hopeful people,
which resembles an antic tragedy of fate (“schicksals-
tragodie”) may seem incredible, it actually happened.

The whole story is very instructive because it shows
the tricky character of glanders which:

1. is highly contagious,

2. can run a latent course and then exacerbate,
3. can run as an acute sepsis from the beginning,
4. can be associated with a high mortality.

World-wide eradication of glanders has not yet been
accomplished as shown by reports from South America
and several cases of occupational infections of labora-
tory staff in the USA from the last year.
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Zména publikaéniho jazyka
ve védeckych casopisech CAZV

Predsednictvo Ceské akademie zemédélskych véd ptijalo na zasedani dne 6. 4. 2000 usneseni, kde
mj. doporuéuje zménu publikaéniho jazyka ve védeckych ¢asopisech vydavanych pod gesci CAZV.
Predsednictvo navrhuje Vydavatelské radé CAZV zavést anglictinu jako jediny jazyk ve viech védec-
kych ¢asopisech od 1. 1. 2001. Redakce ¢asopisu Veterinarni medicina pfijima od 1. 7. 2000 pfispévky
psané pouze v anglicting.

A change of publication language
in Scientific Journals of the Czech Academy
of Agricultural Sciences

At its session on the 6™ April 2000, the Presidium of the Czech Academy of Agricultural Sciences
adopted a resolution recommending, among other things, to change the publication language in
scientific journals published under the Academy patronage. The Presidium proposes to the Publish-
ing Board of the Academy to introduce English as the only language in all scientific journals from
the 1*' January 2001. The papers written exclusively in English are accepted by the editor’s office of
the journal Veterinary Medicine — Czech from the 1** July 2000.

276 VET. MED. - CZECH, 45, 2000 (9): 273-276


mailto:pospisil@vri.cz

POKYNY PRO AUTORY

Casopis uvefejiiuje pavodni védecké prace, kratka sdéleni a vybe-
rové i piehledné referaty, tzn. prace, jejichZz podkladem je studium
literatury a které shrnuji nejnovéjsi poznatky v dané oblasti. Prace
jsou uvefejiiovany v ¢esting, slovenstingé nebo angli¢ting. Rukopisy
musi byt doplnény kratkym a roziitenym souhrnem. Casopis zvefej-
fuje i nazory, postiehy a pfipominky ¢tenaii ve formé kurzivy, glosy,
dopisu redakci, diskusniho ptispévku, kritiky zasadniho ¢lanku apod.,
ale i zkuSenosti z cest do zahrani¢i, z porad a konferenci.

Autofi jsou plné odpovédni za pavodnost prace a za jeji vécnou
i formalni spravnost. K praci musi byt pfiloZzeno prohlaseni o tom, Zze
prace nebyla publikovana jinde.

O uvefejnéni price rozhoduje redakéni rada asopisu, a to se zfe-
telem k lektorskym posudkim, védeckému vyznamu a pfinosu a kva-
lit¢ prace. Redakce pfijima prace imprimované vedoucim pracovisté
nebo prace s prohlaSenim vech autorti, e se zvefejnénim souhlasi.

Rozsah pivodnich praci nemé pfesahnout 10 stran psanych na stro-
ji véetné tabulek, obrazki a grafii. V praci je nutné pouZivat jednotky
odpovidajici soustavé mérovych jednotek SI.

Rukopis mé byt napsan na papife formatu A4 (30 fadek na stranku,
60 thozi na fadku, mezi fadky dvojité mezery). K rukopisu je vhodné
pfiloZit disketu s textem préce, popf. s grafickou dokumentaci pofize-
nou na PC s uvedenim pouZitého programu. Tabulky, grafy a fotogra-
fie se dodavaji zvlast, nepodlepuji se. Na viechny pfilohy musi byt
odkazy v textu.

Pokud autor pouziva v praci zkratek jakéhokoliv druhu, je nutné,
aby byly alespoii jednou vysvétleny (vypsany), aby se pfededlo omy-
lam. V nédzvu price a v souhrnu je vhodné zkratek nepouZivat.

Nazev price (titul) nema pfesahnout 85 thozl a musi dat piesnou
pfedstavu o obsahu price. Jsou vylou¢eny podtitulky ¢lanku.

Kritky souhrn (Abstrakt) musi vyjadfit viechno podstatné, co je
obsaZeno v praci, a ma obsahovat zakladni ¢iselné udaje véetné sta-
tistickych hodnot. Nema piekro¢it rozsah 170 slov. Je tieba, aby byl
napsan celymi vétami, nikoliv heslovité.

Rozsiteny souhrn praci v ¢edtiné nebo slovensting je uvefejiovan
v angli¢ting, mély by v ném byt v rozsahu cca 1-2 strojopisnych stran
komentovany vysledky prace a uvedeny odkazy na tabulky a obrazky.
popf. na nejdulezitjsi literarni citace. Je vhodné jej (véetné nazvu
prace a kli¢ovych slov) dodat v angli¢tiné, popf. v Cestiné ¢i sloven-
Stin¢ jako podklad pro pieklad do anglictiny.

Literdrni piehled ma byt kratky. je tfeba uvadét pouze citace
majici uzky vztah k problému. Tato dvodni ¢ast pfinasi také informa-
ci, pro¢ byla prace provedena.

Metoda sc¢ popisuje pouze tehdy. je-li puvodni. jinak postacuje
citovat autora metody a uvadét jen pripadné odchylky. Ve stejné ka-
pitole s¢ popisuje také pokusny material a zpisob hodnoceni vysled-
ka.

VysledKy tvofi hlavni ¢ast price a pri jejich popisu se k vyjadfeni
kvantitativnich hodnot dava prednost grafum pred tabulkami. V tabul-
kdch je tfeba shrnout statistické hodnoceni naméfenych hodnot. Tato
Cast by neméla obsahovat teoretické zavéry ani dedukce. ale pouze
faktické ndlezy.

Diskuse obsahuje zhodnoceni price, diskutuje se 0 moznych nedo-
statcich a vysledky se konfrontuji s udaji publikovanymi (poZaduje se
citovat jen ty autory, jejich? prace maji k publikované praci blizsi
vztah). Je pripustné spojeni v jednu kapitolu spolu s vysledky.

Literatura citovand v textu prace se uvadi jménem autora a rokem
vydani. Do seznamu se zafadi jen publikace citované v textu. Citace
se fadi abecedné podle jména prvnich autoru.

Kli¢ova slova maji umoZnit vyhledani price podle sledovanych
druhu zvifat. charakteristik jejich zdravotniho stavu. podminek jejich
chovu, latek pouzitych k jejich ovlivnéni apod. Jako klicova slova
neni vhodné pouzivat terminy uvedené v nadpisu price.

Na zvIastnim listé uvadi autor plné jméno (i spoluautori), akade-
mické, védecké a pedagogické tituly a podrobnou adresu pracovisie
s PSC. ¢islo telefonu a faxu, popf. c-mail.

Uplné znéni pokynii pro autory s dodatky najdete na URL adrese
hup://www.vri.cz nebo hup://www.uzpi.cz

For full text of instruction for authors see
http://www.vri.cz or http://www.uzpi.cz

INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selectively
reviews, that means papers based on the study of technical literature
and reviewing recent knowledge in the given field, are published in
this journal. Published papers are in Czech, Slovak or English. Each
manuscript must contain a short or a longer summary. The journal
also publishes readers’ views, remarks and comments in form of a text
in italics, gloss, letter to the editor, short contribution, review of a ma-
jor article, etc., and also experience of stays in foreign countries,
meetings and conferences.

The authors are fully responsible for the originality of their papers,
for its subject and formal correctness. The authors shall make a writ-
ten declaration that their papers have not been published in any other
information source.

The board of editors of this journal will decide on paper publica-
tion, with respect to expert opinions, scientific importance. contribu-
tion and quality of the paper. The editors accept papers approved to
print by the head of the workplace or papers with all the authors’
statement they approve it to print.

The extent of original papers shall not exceed ten typescript pages,
including tables, figures and graphs.

Manuscript should be typed on standard paper (quarto, 30 lines
per page, 60 strokes per line, double-spaced typescript). A PC diskette
with the paper text or graphical documentation should be provided
with the paper manuscript, indicating the used editor program. Tables,
figures and photos shall be enclosed separately. The text must contain
references to all these annexes.

The title of the paper shall not exceed 85 strokes and it should
provide a clear-cut idea of the paper subject. Subtitles of the papers
are not allowed either.

Abstract. It must present information selection of the contents and
conclusions of the paper, it is not a mere description of the paper. It
must present all substantial information contained in the paper. It shall
not exceed 170 words. It shall be written in full sentences, not in form
of keynotes and comprise base numerical data including statistical
data.

Introduction has to present the main reasons why the study was
conducted. and the circumstances of the studied problems should be
described in a very brief form. This introductory section also provides
information why the study has been undertaken.

Review of literature should be a short section, containing only
literary citations with close relation to the treated problem.

Only original method shall be described, in other cases it is suffi-
cient enough to cite the author of the used method and to mention
modifications of this method. This section shall also contain a descrip-
tion of experimental material and the method of result evaluation.

In the section Results, which is the core of the paper, figures and
graphs should be used rather than tables for presentation of quantita-
tive values. A statistical analysis of recorded values should be sum-
marized in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be presented
here.

Discussion contains an evaluation of the study. potential shortco-
mings are discussed, and the results of the study are confronted with
previously published results (only those authors whose studies are in
closer relation with the published paper should be cited). The sections
Results and Discussion may be presented as one section only.

References in the manuscript are given in form of citations of the
author’s name and year of publication. A list of references should
contain publications cited in the manuscript only. References are listed
alphabetically by the first author’s name.

Key words should make it possible to retrieve the paper on the
basis of the animal species investigated, characteristics of their health,
husbandry conditions, applied substances, etc. The terms used in the
paper title should not be used as keywords.

If any abbreviation is used in the paper. it is necessary to mention
its full form at least once to avoid misunderstanding. The abbrevia-
tions should not be used in the title of the paper nor in the summary.

The author shall give his full name (and the names of other colla-
borators). academic. scientific and pedagogic titles, full address of his
workplace and postal code, telephone and fax number, or e-mail.


http://www.vri.cz
http://www.uzpi.cz
http://www.vri.cz
http://www.uzpi.cz

VETERINARY MEDICINE - CZECH
Volume 45, No. 9, September 2000

CONTENTS

Koubkova M., Antalikova L., Rozinek J., Knotkova V., Jilek F.: Expression of heat shock pro-
teins HSP70 in pigs with chronic affliction of lungs and their detection by an immunocytochemical method

(UL EOBLISIY uisunosaoniononssness suanasssnsssssviansasssessi s smssissass e s sitssdass fo oo s s o oA oo s oo R T OV 249
Gradinski-Vrbanac B., Milinkovié-Tur S., Krizanovié¢ D., Stojevi¢ Z., Simpraga M.: Effect
of anesthesia and hypothermia on chicken erythrocyte susceptibility on in vitro peroxidation (in English).......... 257

Bardon J., Koldf M.: Resistance to antibiotics and production of B-lactamase in Plesiomonas shigelloides
strains isolated in animals (N ENZLISN) cvovviiiiiiicic et ea e bea e 261
Aldovd E., Bernardyova 1., Lavickova M.: Plesiomonas shigelloides serovars in animals (in English) . 267

SHORT COMMUNICATION
Pospi§il L.: A contribution to the history of glanders in the Czech Republic (in English) ........c.cccooeiiieein. 273

VETERINARNI MEDICINA
Roénik 45, &. 9, ZaFi 2000

OBSAH

Koubkova M., Antalikovéa L., Rozinek J., Knotkova V., Jilek F.: Vyskyt stresovych proteint HSP70

u prasat s chronickym postizenim plic a jejich detekce imunocytochemickou metodou ........c.ccovvciveeiciiicicniinnne 249
Gradinski-Vrbanac B., Milinkovi¢-Tur S., Krizanovié D., Stojevié Z., Simpraga M.: Vliv anes-
tezie a hypotermie na citlivost kufecich erytrocytll vii€i peroxidaci in VItro ............cccccoeecviviciiicicciinccieccce 257

Bardon J., Kolaf M.: Rezistence k antibiotikim a produkce -laktamazy u kment Plesiomonas shigelloides

1zolovanych ze zvifat 261
Aldové E., Bernardyova 1., Lavickova M.: Sérovary Plesiomonas shigelloides u zvitat 267
KRATKE SDELENI

Pospisil L.t K historii voZhH VY ViCeskE repuDIIEE s ammssssssssssmommusionssssassssonsssomsesmssrossossssssnssssssssnonnisss 273

Veédecky casopis VETERINARNI MEDICINA @ Vydava Ceska akademie zemédélskych véd — Ustav zemédélskych a potravi-
naiskych informaci @ Redakce: Slezska 7, 120 56 Praha 2, tel.: +420 2 24 25 34 89, fax: +420 2 24 25 39 38, e-mail:
edit@uzpi.cz @ Sazba a tisk: UZPI Praha @ © Ustav zemédélskych a potravinaiskych informaci, Praha 2000

Rozsifuje Ustav zemédélskych a potravinaiskych informaci, referat odbytu, Slezska 7, 120 56 Praha 2
Podavini novinovych zasilek povoleno Ceskou postou, s. p., Odstépny zavod Stiedni Cechy, &. j. NOV-6588/00-P/1 dne 9. 5. 2000


mailto:edit@uzpi.cz

