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BASIC APPROAGHES TO INTENSIVE CARE OF GASTROENTERITIS
CAUSED BY PARVOVIRUS INFEGTION IN DOGS

In the article developed basic approaches and regimens of intensive care for
parvovirus infection complicated by various etiological factors.

mucosa is one of the most com-

mon diseases in dogs. The main
forms include gastroenteritis, enterocoli-
tis, colitis, and gastroenteritis or gastritis
caused by parvovirus and complicated by
various pathogenic or opportunistic bac-
teria which virulent and toxigenic proper-
ties define their pathogenic profile. The
symptoms include acute diarrhoea, vom-
iting, abdominal pain and, in severe cases,
strong intoxication and dehydration [29,
30, 45]. In turn, infectious diseases local-
ized primarily in the gastrointestinal tract
(GIT) and accompanied by the above-
mentioned symptoms are commonly re-
ferred as acute intestinal infections (Alls).
The aetiology of Alls however can hardly
be traced either clinically or laboratory in
more than half of cases [3]. Toxaemia may
develop in severe forms of infection, espe-
cially, in cases of parvovirus gastroenteri-
tis and immunodeficiency [24, 33]. A
characteristic feature of Alls is a quick
and often rapid increase in the severity of
clinical symptoms (such as toxicosis, diar-
rhoea or exicosis) which may cause a se-
vere condition or even death just in a few
hours unless properly treated. Therefore,
the quality of early diagnosis of these dis-
eases is of particular importance. The di-
agnostics should not be restricted to es-
tablishing a nosological form of the
disease, but requires a veterinarian to es-
tablish and assess the reserves of a dog’s
body and the prognosis that is very im-
portant when intensive care is planned.
Intensive care, when delayed for just a few
hours, is crucial and largely determines
the development of life-threating condi-
tions associated with hypovolemic and
infectious-toxic shock, acute renal failure,

I nflammation of gastrointestinal

and acute disorders of cerebral circula-
tion [23, 31, 46]. Diagnostics as well as the
choice of pathogenic treatment may hard-
ly be decided at the intensive care stage.
Therefore, a veterinarian should firstly fo-
cus his/her efforts on:

- improving severe vital dysfunctions

- differentiating the infectious, thera-
peutic or surgical genesis of the disease

The aim of our research was to devel-
op basic approaches and regimens of in-
tensive care for parvovirus infection com-
plicated by various etiological factors.

Intensive care refers to a system of
therapeutic measures aimed at addressing
or preventing disorders in vital functions
to maintain the protective response and
prevent transition into pathological con-
ditions. Intensive care is intended to rap-
idly impact the main link in the chain of
pathological disorders and, at the same
time, to support functions of other less af-
fected systems and to take measures to
prevent secondary complications of such
systems and organs. Intensive care can
address functional disorders only. When
vital organs are irreversible damaged, if,

Table - Pathogens and clinical forms of Alls

Pathogen Disease
Salmonella spp.,
S. typhimurium, Salmonellosis
S.enteritidis, Shigellosis
Shigella spp.

Escherichia coli —
toxigenic and
enteropathogenic strains;

Escherichiosis

Yersinia Yersiniosis
Campylobacter spp.

Different aerobic and some
anaerobic bacteria

Parvoviruses, coronaviruses Viral diarrhoea

Campylobacteriosis

Acute bacterial diarrhoea

for example, anatomic integrity is dam-
aged, intensive care will not give the de-
sired effect [12, 20].

In dogs, parvo- and coronaviruses ap-
pear to play a major role in aetiology of
acute viral intestinal infections associated
with diarrhoea. When a parvovirus infec-
tion develops, the intestinal mucosa is
deeply damaged. Therefore, the etiologic
role of opportunistic pathogenic micro-
flora in the development of AIls ap-
pears to increase, though many ele-
ments of such intestinal flora may be
harmless for a healthy dog under nor-
mal conditions [36, 38]. Diseases cau-
sed by pathogenic bacteria are often
caused by activation of endogenous flo-
ra as a result of the failure of macroor-
ganism’s protective system which ex-
plains the severe course of the disease
and significant problems in the treat-
ment. Among the most common patho-
gens are Citrobacter, Klebsiella, Proteus,
Staphylococcus aureus, Clostridium spp.,
Yersinia, Campylobacter jejuni (Table)
[37, 41, 44, 47].

The regimen of veterinary care in
acute intestinal infections should be
clearly planned and should include all
veterinarians’ measures to establish the

Major clinical forms
Gastroenteritis, colitis; generalized infection
is rare. Lesion of the distal colon; gastroenteritis,

general intoxication and bacteraemia may
also develop

Intoxication, GIT lesions; mucosal lesions
in large intestine are more frequent

Gastroenteritis

Gastrointestinal form, gastroenteritis, enteritis;
generalized infection may also develop

Enteritis, enterocolitis, gastroenteritis

Gastroenteritis, enteritis. General intoxication
may also develop
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Fig. 1. Veterinary care for acute intestinal infection in dogs

preliminary diagnosis before therapy is
initiated (Fig. 1).

Dehydration and the related arterial
hypotension caused by intoxication caus-
ing drop in blood pressure and dysfunc-
tion of the central nervous system appears
to be the major threat for dogs suffered
from acute gastroenteritis. The scope of
intensive care for Alls is based on the
monitoring of vital functions: conscious-
ness and respiratory function, blood pres-
sure and hydration. Therefore, this stage
of therapy should be focused on: restoring
of the heart rhythm, optimizing of the cir-
culating blood volume and expelling of
hypoxia and normalizing acid-alkaline
balance [15].

Infusion therapy is one of the main
approaches to intensive care [21, 28]. The
indications for infusion care include se-

vere dehydration (grade III); infectious-
toxic shock; exicosis of any degree com-
bined with severe intoxication; oliguria or
anuria remained after the first stage of re-
hydration therapy; uncontrolled vomit-
ing; ineflicient oral rehydration therapy
for 12 hours.

Considering literature data and prac-
tical experience, water and electrolyte im-
balances have certain patterns which we
have used to develop the intensive care
regimen based, in particular, on paren-
teral solutions.

Some authors suggest administra-
tion of polyion crystalloid solutions
such as Trisolum, Quartasolum, Chlo-
solum, and Acesolum for intravenous
rehydration (IVR) therapy, consequent-
ly after analysis of the literature data,
we applied polyion solution Ringer’s

Lactate which showed superior efficacy
in our research [9, 40].

The volume of liquid for IVR therapy
depends on the clinical condition of an
animal when priority tasks are to restore
circulating blood volume and total water
and electrolyte losses of animal’s body.
There are three phases of rehydration
therapy: urgent phase; compensatory
phase; maintenance phase.

The volume of liquid for infusion is
based on the assessment of body’s needs
in liquid to achieve the following goals:
restore fluid deficit (to normalize the
animal’s condition); maintain the vol-
ume of liquid due to the ongoing losses;
maintain the volume of liquid due to
pathological losses.

Assessment of the volume of liquid
depends on the results of the clinical ex-
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Fig. 2. Intensive care in the application of parenteral solutions

amination (percent of dehydration) or
changes in animal’s body weight.

It should be kept in mind that com-
plete restoration of fluid deficit within
24 hours is an extremely difficult task
because this can lead to loss of urine
and further dehydration. Therefore,
only 75 % to 80 % of the fluid deficit
should be restored for the first 24 hours.
Moreover, if the animal does not refuse
to eat and drink, the volume may be in-
creased to compensate for current and,
if any, pathological losses. Rehydration
therapy requires control of diuresis.

The volume of solution to be admin-
istered to compensate for fluid losses is
calculated using the formula:

Fluid deficit (mL) = % dehydration
x animal’s weight (kg) x 1,000 x 0.80

Due to the lack of data on water re-
quirements in dogs, recommendations
of many authors vary greatly. It is com-
monly known that water and energy
needs are numerically the same (1 kcal
of energy = 1 mL of water). Recent re-
searches indicate that the energy con-
sumption is less than that reported in
previously published formulas and rec-
ommendations. The assessment of wa-
ter needs includes 50 mL/kg/day,

132 keal x kg %7, 156 x kg %57 (30 x kg)
+ 70, 70 x kg ®”°. Indirect calorimetry is
used today to assess dog’s needs in en-
ergy (and water). These studies confirm
the need to revise the previously recom-
mended formulas for assessing dog’s
needs in energy (water). Therefore, the
volume of liquid to maintain the cur-
rent losses in dogs for the next 24 hours
is determined by the formula:

Maintenance volume of liquid for 24 hours
(mL) = 30 x animal’s weight (kg) + 70

The question on sick animal’s needs
in energy and, therefore, in water due to
the ongoing abnormal losses of fluid re-
mains disputable. Traditionally, diseas-
es, traumas, surgeries are believed to be
associated with increased needs in en-
ergy (water) in humane medicine. These
approaches are based on data obtained
in humans and rodent experiments. As
for dogs, there is growing evidence and
publications confirming the lack of in-
creased needs in energy and water in
case of diseases, injuries or surgical in-
terventions. Moreover, from an evolu-
tionary point of view, a sick or injured
dog is expected to adapt to preserve its
energy. Under such extreme conditions,
the reserves are already minimal and

there is no sense to increase metabolic
needs in order to survive. In other
words, it would be more rational to pre-
serve the existing energy and, therefore,
water and to reduce metabolic losses.
Studies of intensive care in dogs demon-
strate that the function of the thyroid
gland decreases. Therefore, the meta-
bolic demand is reduced, and the most
optimal method to determine the cur-
rent pathological losses of liquid is to
double the volume assessed by estimat-
ing such losses (vomiting, diarrhoea,
and urination) [48].

Therefore, the total volume of liquid
for infusion is determined by the for-
mula:

Total volume of liquid (mL) =
fluid deficit + maintenance volume /24 h
+ current pathological losses / 24 h

The rate of intravenous infusion de-
pends on the volume and speed of de-
hydration. Intensive fluid loss requires
rapid recovery.

Calculate the rate of intravenous in-
fusion of water-electrolyte mixture us-
ing the formula:

drops/mL
(infusion system)

Infusion rate, mL/h
60 min

= drops per minute

In severe condition, start the infusion
of water-electrolyte mixtures to a sick
dog at a flow rate of 80 to 100 mL/kg/h
or 30 to 35 mL/kg/h when the severity
is moderate. Once the blood pressure is
stabilized, reduce the infusion rate to 3
to 10 mL/kg/h. To prevent progressive
dehydration, pulmonary oedema or he-
modynamic insufficiency, the volume
of liquid to be infused after stabilization
of dog’s condition may be 30 to 60 ml
per kg of body weight. Once rehydra-
tion therapy is completed, administer
KCl-solution based on serum potassium
level. However, when electrolyte levels
cannot be determined, KCl 10 to
15 mmol/L per litre of Ringer’s lactate
solution is considered safe during the
maintenance phase of water and elec-
trolyte infusion therapy. When KCI-
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containing solution is administered,
the infusion rate should not exceed
0,5 mmol/L/kg/h [39].

Antibiotics in acute gastroenteritis
are associated with high risk of septi-
caemia. This may include parvovirus
enteritis and haemorrhagic gastroen-
teritis. Signs of bacterial mucosal le-
sions include haemorrhagic diarrhoea,
high WBC stool test, severe leukopenia,
leucocytosis with a left shift or clinical
signs of sepsis (such as fever, depression
or shock).

The empirical therapy with ceftriax-
one 20 mg per kg of body weight was
determined and subsequently justified
by microbiological studies in parvovi-
rus infection complicated by entero-
toxigenic strains of E. coli and other
bacterial pathogens. The treatment last-
ed for 4 days and reduced the duration
of diarrhoea syndrome up to 2 days.
The purpose of the short-term paren-
teral antibiotic therapy at the early in-
tensive care was to prevent life-threat-
ening primary or secondary bacterial
infections which diagnostics takes time
while the clinical condition requires ur-
gent symptomatic therapy.

Administration of enterosorbents,
in particular, Enterosgel appears to be
an important element of intensive care.
Hydrogel of methyl silicic acid, the ac-
tive ingredient of this medicinal prod-
uct, selectively adsorbs toxic substances
and products of incomplete metabo-
lism in the gastrointestinal tract. The
drug does not penetrate into cells of the
mucous membrane but clears the blood
from various endo- and exotoxins, pro-
ducts of metabolism and immune com-
plexes (via membrane of capillaries of
villi). When the latter are removed from
the circulation, the ability of mono-
cytes/macrophages and other phago-
cytes to clear the blood from antibodies
and, as a consequence, from immune
complexes is then restored. Enterosgel
is reported to actively affect the coloni-
zation of normal intestinal flora by
binding with pathogenic microorgan-
isms and toxins [10, 27, 34].

As a part of our research, we have
evaluated the efficiency of Enterosgel in

intensive care of acute gastroenteritis
accompanied by diarrhoea syndrome.
Our studies confirmed that Enterosgel
normalised main clinical symptoms in
dogs significantly earlier than in the
control group by the end of the first day.
For example, subjective improvement
has been observed in 80% of dogs by
the end of the first day of treatment. At
Day 3, the number of defecations de-
creased to 2 times a day (from 7/8 to
3/4 times a day) in 85 % of dogs in the
main group and fences tended to be-
come more solid. By the end of Day 4,
decreased or no flatulence was observed
in all animals, faeces normalized, and
stool test results improved: WBC and
RBC counts decreased or normalized
and no mucus was found. Colon micro-
flora profile improved in most animals
(94,1 %) of the main group.

Under normal conditions, the anti-
oxidant system counteracts the effects of
free radicals. Under pathological condi-
tions of the digestive tract, the intake
of natural antioxidants with food is
decreased due to absorption disorders.
Oxidative damage to cellular compo-
nents plays an important role in the de-
velopment of acute gastroenteritis in
dogs, especially of viral aetiology [19,
26]. Such lesions are the result of oxida-
tive stress which develops when free
radicals and active oxygen are formed in
tissues quicker than the normal antioxi-
dant mechanism can respond. This re-
sults in oxidization of cellular macro-
molecules such as lipids, nucleic acids,
and proteins. Antioxidants provide the
basic protective function of the organ-
ism against oxidative stress. The com-
bined effect of antioxidants reduces the
risk of cell damage due to such stress. We
used the ethanolic extract of Rhodiola
rosea 10 drops twice daily orally as an
adaptogen in our studies to improve re-
sistance to stress factors. Biologically ac-
tive substances of Rhodiola rosea which
show therapeutic effect include salidro-
side, rozin, rosavin, rosarin and tyrosol
contained mainly in the rootstock of the
plant. These substances increase the
overall resistance of cells and the whole
body against the harmful environmental

effects, protect the cardiovascular system
against stress and arrhythmias and dem-
onstrate some antioxidant effects. There
are data in support of hepatoprotective
properties of Rhodiola products and
their ability to stop the growth of malig-
nant tumours and metastases in the liver
and reduce the level of C-reactive pro-
tein and blood creatinine kinase after
physical exercise indicating anti-inflam-
matory and protective effects of Rhodiola
on muscle tissue during exercise. Adapto-
genic, cardiopulmoprotective properties
of the drug are mainly associated with
properties of Rhodiola able to influence
levels and activity of monoamines and
opioid peptides such as beta-endorphins.
Adding Rhodiola rosea to the intensive
care regimen under development nor-
malized the activity of aspartate amino-
transferase (AST) and alkaline phos-
phatase, the level of medium molecular
peptides, urea, bilirubin, and decreased
the activity of alanine aminotransferase,
inhibited the activity of alpha amylase
and partially inhibited the increase
of blood serum glucose level in dogs
with symptoms of acute gastroenteritis.
Therefore, the inclusion of the extract of
adaptogens with a high content of poly-
phenols and 10% solution of ascorbic
acid at a dose of 40 mg/kg to the treat-
ment schedule provided not only adap-
togenic properties, but also reduced the
risk of complications caused by oxida-
tive stress [22, 42, 43].

Thiotriazoline is another representa-
tive antioxidant compound with strong
antioxidant effect used in intensive care
of acute gastroenteritis in dogs. Intra-
muscular administration of 2,5 % thio-
triazoline solution 2 mL a day improved
the functional status of the liver: total
protein level and serum albumin nor-
malized, total bilirubin decreased, the
activity of AST and ALT decreased, and
glucose levels reduced showing positive
hepatoprotective effect of thiotriazoline
on hepatocytes in infected animals.
This drug increased compensatory acti
vation of anaerobic glycolysis, reduced
inhibition of oxidation processes in the
Krebs cycle, contributed to the preser-
vation of ATP in tissue, demonstrated
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strong antioxidant and immunomodu-
latory activity, and increased blood rhe-
ology [32, 35].

In case of ischaemic tissue damage,
thiotriazoline is likely to normalize uti-
lization of the reserves of glucose and
glycogen in a cell and activity of glu-
cose-6-phosphate dehydrogenase, in-
creased NAD/NADH ratio and activity
of cytochrome-C-oxidase, increased
pyruvate, malate, isocitrate and succi-
nate levels. At the same time, it reduced
lactate overproduction, manifestations
of uncompensated acidosis and its anti-
oxidant action. Intensification of oxida-
tive carbohydrate metabolism with thi-
otriazoline is known to increase ATP
levels against increased deposits of ADP
and, more crucially, to reduce the level
of AMF [5, 16]. Mitochondria play a
key role in the energy supply of cells in
which thiotriazoline activates the pro-
cess NAD+N-reoxidation of ethanol. In
case of ischemia development, thiotri-
azoline firstly promotes utilization of re-
covered pyridine nucleotides (NADH)
in the malate-aspartate shunt in mito-
chondria. Secondly, it activates the oxi-
dation of NADH in lactate dehydroge-
nase reactions in cytosol. Positively
affecting the utilization of recovered
forms of pyridine nucleotides, thiotri-
azoline significantly inhibits pathways
of reactive oxygen intermediate (ROIs)
and activates oxidative phosphoryla-
tion by increasing ATP production. In
ischemia, the protective effect of thio-
triazoline is achieved by activating the
malate-aspartate «shuttle» mechanism
that supplies protons to the electron
transport chain. In this case, compensa-
tory increase in the power of malate
shunt is accompanied by inhibition of
the formation of acetyl-CoA from car-
bohydrates (in pyruvate dehydrogenase
reaction) which, in case of ischemia, af-
fects the synthesis of free fatty acids.
Thiotriazoline-induced activation of
the malate-aspartate mechanism not
only promotes ATP production, but
also inhibits abnormal synthesis of lip-
ids [1,2,4,6,8,11,13, 14, 17, 18].

The therapeutic regimen including
thiotriazoline is likely to normalize the

activity of the antioxidant protection
system and leads to rapid regression of
clinical and morphological symptoms
of gastroenteritis.

Acute gastroenteritis of any aetiolo-
gy is accompanied by a reduction or ac-
celeration of the motor activity of the
digestive tract. Two disorders play the
leading role in the mechanism of motor
disorders of the digestive system:
change in sensitivity and the structure
of receptor system or bioelectric prop-
erties of muscle cells and imbalance of
neurotransmitters, neuropeptides, and
gastrointestinal hormones. Peristalsis
of the digestive tract (DT) is controlled
by neurotransmitters and hormones:
motor function is stimulated under the
influence of acetylcholine, serotonin,
histamine, cholecystokinin, angioten-
sin, motilin, and gastrin and is slowed
down by the inhibitory action of dopa-
mine, noradrenaline, glucagon, vaso-
active intestinal polypeptide, and so-
matostatin. To inhibit motility, drugs
that stimulate the sympathetic nervous
system, opiate and purinergic recep-
tors or inhibit the parasympathetic
nervous system and regulate the intra-
cellular content of Ca** in muscle cells
are used. Metoclopramide (Cerucal) is
widely used in clinical practice. The lat-
ter has a dual mechanism of action.
Metoclopramide blocks central and pe-
ripheral D2 receptors, stimulates the
release of acetylcholine from postgan-
glionic nervous fibre endings and is an
agonist of 5 HT4 and an antagonist
of 5 HT3 receptors. These mechanisms
contribute to prokinetic effects of me-
toclopramide, mainly at the level of the
proximal areas of DT. The drug reduces
motor activity of the oesophagus, in-
creases the tone of the lower oesopha-
geal sphincter, and improves the evacu-
ation of food from the stomach by
toning up its body and increasing
phase activity of the antrum. At the
same time, the upper regions of the
small intestine are relaxed. As a result,
the development of duodenogastric re-
flux and vomiting is prevented, and the
transit through the small intestine is
then accelerated. Since advisability and

possibility of long-term administration
of metoclopramide as a prokinetic
agent have not been established and
studied yet, the latter is prescribed as a
short-term therapy in secondary motor
dysfunction of the upper regions of the
digestive tract, dyspeptic disorder ac-
companied by comorbidities. In inten-
sive care of acute gastroenteritis in
dogs, metoclopramide should be used
in a dose of 0,2 mg/kg every 6 to
8 hours in case of frequent vomiting
unless bowel obstruction is suspected.
Reduced frequency of vomiting along
with intensive therapy to restore water
and electrolyte losses and acid-alkaline
balance contributed to more rapid re-
duction of acidosis in the first days of
therapy [7, 25].

Thus, the analysis of literature data
and our research indicate that the de-
veloped therapeutic regimen and, in
particular, every component of the in-
tensive care is highly efficient for acute
gastroenteritis in dogs. The use of anti-
oxidants significantly enhances phar-
macotherapy.
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OcHoBHi nigxoau Ao iHTEHCUBHOI Tepanii ra-
CTPOEHTEepUTY 3a NapBOBiPYCHOI iHdhekLii y cobak.

A.B. finyx
Y cTaTTi po3po61eHO OCHOBHI MIAXOAMN Ta CXeMU
iHTEeHCMBHOI  Tepanii  NapBOBIPYCHOI  iHEDEKLi,

YCKNaAHEHOI Pi3HUMY €TIONOriYHUMYU hakTopamu.

OCHOBHble NOAXOAbl K UHTEHCUBHOW Tepanuu
racTpoSHTEpUTa NpyU NapBOBUPYCHOW MHPEKLUM
y cobak. A.B. Augyx

B cratbe paspaGoTaHbl OCHOBHblE MOAXOMbI W
CXeMbl VHTEHCUBHOW Tepanuu MapBOBUPYCHOW WH-
heKLMn, OCTIOKHEHHON Pa3NNYHBLIMU 3TUONOFUHECKM-

MU hakTopamu.

3 Bepcieto cTaTTi ykpaiHCbKOK MOBO
MOXHa 03HaNloOMUTUCA

Ha web-cTopiHui XypHany — http://vmu.org.ua
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HauioHansHWi yHiBepcuteT Biopecypcis i NPUPOJOKOPUCTYBaHHA YKpaiHu, Kuis

RAMITIJIOBARTEPII — 3BYTHURHI IH@®ERILII, :
fIRA MAG HIEPEBIT' 3 OSHARAMU TORCUROIH@®ERILII

Y cmammi euceimmeno 0ani npo 30y0Hukie Gionoziunux pusukxie - 6axmepiti
pooy Campylobacter, sxi cnpuuunatomo indexuii, wjo matomo nepebiz 3 03naxamu
moxcukoindexuii. Onucano ix mopdonoziuni, Kynvmypanvni eénacmueocmi i
ocobnusocmi ingixyeanns moodeii i meapun. Buceimneno nowupenns pisHux
6u0ié kamninobaxmepiii 6 Yxpaini ma ceimi.

abesnedyeHHA MiKpo6iomOriyHOI

0e3leKy XapyoBUX IPORYKTIB

10710 30YHNUKIB eMep/PKeHTHIX
300HO3HMX XapPYOBUX TOKCUKOiH(EKIiiT
€ aKTyaJbHOK IPo6IeMO0 B 6ibIIOCTI
KpaiH cBiTy. OcTaHHIM YacoM y CBiTi Haii-
YacTillle PeECTPyIoTh XapYOBi OTPYEHHS,
IPUYNHOIO SIKVX € bakrepii pogy Campy-
lobacter. Pe3ynbraTi ocTaHHIX HayKOBVX
JOCIPKEHb IeMOHCTPYIOTh 301/IblIeHHA
KiZIbKOCTi BUIIQJIKiB, KOIM TBapyHM CTa-
I0Tb HOCiAMY 30yAHMKIB KamminobakTe-
piosy, 110 IPU3BOIUTD [0 3POCTAHHSA PU-
3UKy BUHUKHEHHS Xap4YOBUX TOKCUKOIH-
¢exuill y pasi BXUBaHHSI KOHTaMiHOBa-
HYX IIPOJIyKTiB TBAPMHHOIO ITOXOJKEH-
HA. UmcneHHMMHN Mikpo6ionoriyHumMu

1 emifgeMioNIoTiYHUMIU HOCTiIKEeHHAMU
TOBENEHO, 1J0 OCHOBHMMIU JIKepenaMu
PUBUKY KaMIinoOGaKTepiody € MOJIOKO,
BOJIa Ta M’SICO CiNbCBKOTOCIIOAAPCHKIX
TBAPYH i ITUII.

Merta po6OTH — BUBYNTH I IPOAHAI3Y-
BAaTM BiOMOCTI IIPO KaMIIUIOOaKTepiit —
30yAHMKIB iH(eKIil, sKi MaoTh mepebir
3 03HaKaMI TOKCUKOIH(EKIIIL.

Kammino6akrepios — Iie 300HO3He iH-
¢ex1iliHe 3aXBOPIOBAHHS, CIIPUYVHIOBAHE
6axrepissmu pony Campylobacter, sxwit
Haymiyye 6nusbko 13 Bupis (G. Morris,
Ch. Patton, 1985) (0us. Tabmmio).

Paninre BBakanocs, 1o Iii MiKpoop-
TaHi3MI YPpaXXYIOTb JIMIIE CBi/IChKMX TBa-
puH (Benuka porata xygob6a, BiBIi, CBU-

Hi), moxm B 1972 p. He BUAITWIK
KamiinobakTepii 3 ekailt noaei, XBo-
P¥X Ha fliapero.

Mopdornoriuno Bci BuaM ¥ migBUAY
KaMIIiI00aKTepill imeHTyHi, pi3HATbCA
NMIIe 33 IATOT€HHMMU BIACTUBOCTAMM
I/ pisHMX BUJiB TBapyH, a TAKOX 3a Ce-
POJIOTiYHNMM Vi BEAKUMM KYIbTYpalbHO-
6ioxiMiYHMMM (He YiTKO) IOKa3HMKAMI.
Kamminobakrepii — 1je pyx/mBi, rpamHe-
raTyBHi, mommMopdHi, MikpoaepodinbHi
MiKpoopraHismMy 3irHyToi abo cmipase-
nofi6HoI ¢popmy, CIIOp i Kamcyn He yTBO-
PIOIOTD, 3a/IEKHO Biff BULY MIiCTATH OfH
49U KiZIbKa KTy TUKIB [9].

Il71s1 IX pO3BUTKY MOTPIOHI 3HVKEHMI
YMICT KICHIO Ta IIiIBUILEHNIT — BYIJIEKVC-
noro rasy. OnTyManbHe rasoBe Cepero-
BUIIe 1A POCTy GakTepilt — cyminr 5%
KucHIo, 10 % Byrneno, 85 % asory. Kammi-
no6axTepii BUMOITNUBI 0 CKIa[y SKUBWUIb-
Hux cepefosui. O60B’3KOBOI0 YMOBOIO
€ HaABHICTb y cepemopuiii 7-10 % epurpo-
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