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Abstract. One of the main indicators that determine the effectiveness of the antibiotic in
the body is its ability to penetrate and accumulate in high concentrations at the sites of the
pathological process. The article presents the results of studies of the intake, distribution, and
excretion of tilmicosin phosphate — the active substance of the antibiotic Tilmox 25% from the
body of broiler chickens (Cobb-500 cross) with ornithobacteriosis. It was found that in 24 hours
afterthe start of the feeding Tilmox 25% solution to broiler chickens with ornithobacteriosis, most
tilmicosin phosphate was contained in the lungs, while in the liver less than 1.6 times, kidneys —
3.0 times, heart muscle — 3.4 times, pectoral muscles — 3.5 times than in the lungs. After 48 and
72 hours, the tilmicosin content increased in all studied organs but the pattern of its distribution
was the same as after 24 hours. Tilmicosin phosphate levels in the lungs exceeded the values in
the liver, kidneys, heart, and pectoral muscles by 1.8 times, 2.7, 2.9, and 3.9 times, respectively,
at 72 hours of the experiment. At 96 hours, tilmicosin levels were highest in the pectoral muscles,
kidneys, liver, and lungs, and only slightly less in the heart than in previous research periods. The
obtained results testify to the organ affiliation of tilmicosin phosphate to the lung tissues in broiler
chickens with ornithobacteriosis. In a day (120 hours of the experiment) after discontinuation of
Tilmox 25%, the content of tilmicosin phosphate in the lungs, liver, kidneys, heart, and pectoral
muscles of broiler chickens was 53%, 50, 57, 68, and 34%, respectively, in comparison with values
after 96 hours. The Ornithobacterium rhinotracheale sensitivity to tilmicosin and its distribution
in maximum amounts in the lungs of broiler chickens with ornithobacteriosis provided a
therapeutic effect, which was confirmed by microscopic studies.

Studies on the pharmacokinetic properties of tilmicosin have been performed mainly
in healthy birds. Therefore, the optimization of treatment regimens of already known
antibiotics, which will be based on the study of pharmacokinetic and pharmacodynamic
properties not only on clinically healthy but also on diseased organisms is a relevant
and important issue in the field of veterinary pharmacology.

Keywords: Tilmox 25%, tilmicosin phosphate, broiler chickens, ornithobacteriosis,
Ornithobacterium rhinotracheale, pharmacokinetics, distribution, accumulation, excretion
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Introduction

Antibiotics are a key component of
modern veterinary medicine used in
the treatment of animals and poultry in
more than half of all diseases. They are
used as a primary therapy — to destroy
the pathogen and to treat patients with
secondary infections, which often oc-
cur as complications of viral and par-
asitic diseases, mycoses, and immuno-
deficiency. The pharmacokinetics of
the animal’s interaction with the drug
is studied. It describes the absorption
of the drug into the blood — bioavail-
ability, its distribution, biotransfor-
mation, accumulation, and excretion.
Pharmacokinetic indicators allow the
physician to select an effective drug
and calculate the most optimal treat-
ment regimen that will provide a ther-
apeutic effect and prevent the develop-
ment of bacterial resistance (Evans et
al., 2002; Lalonde et al., 2007; Ronald
etal., 2014).

One of the reasons for the develop-
ment of bacterial resistance is the insuf-
ficient bioavailability of the antibiotic
at the site of pathogen localization. This
leads to the fact that the concentration
required to kill bacteria is not reached
in the tissues, or the drug is excreted too
quickly (McClary et al., 2011).

In recent years, in European
countries, including Ukraine, the
semi-synthetic macrolide antibiotic
tilmicosin began to actively use for
the treatment of birds with respira-
tory diseases caused by Mycoplasma
gallisepticum, Mycoplasma synoviae,
Ornithobacterium rhinotracheale,
Pasteurella multocida.

Desirable pharmacokinetic proper-
ties of tilmicosin include rapid absorp-
tion, good airway penetration, and slow
excretion (Li et al., 2017).

Analysis of recent researches
and publications

Tilmicosin is a semi-synthetic mac-
rolide antibiotic synthesized from ty-
losin, with a broad spectrum of action,
which has a pronounced activity against
the causative agents of avian respiratory
diseases — respiratory mycoplasmosis, or-
nithobacteriosis, pasteurellosis. Positive
properties that characterize the tilmicosin
pharmacokinetics are its rapid absorption
after oral administration, good penetration
into the tissues of the respiratory tract, in
particular into the lungs and air sacs, slow
excretion, which provides a pronounced
prolonged effect (McClary et al., 2011;
El-Mahmoudy et al., 2016; Li et al., 2017,
Lietal., 2017; Timsit et al., 2017).

The tilmicosin’s pharmacokinetic prop-
erties have been studied by many scientists
in different dosage forms and animals of
different species. In particular, in 2007,
Jordanian scientists conducted studies on
broiler chickens with tilmicosin phosphate
in the composition of the drugs Provityl —a
ready-made aqueous solution for oral ad-
ministration and Pulmotyl AS — a powder
for solution. The drugs were used in broiler
chickens 30 days of age for 5 days. Stud-
ies have shown the tilmicosin phosphate’s
bioequivalence, rapid absorption, and slow
excretion (Moore et al., 1996; Shen et al.,
2005; Abu-Basha et al., 2007).

A pharmacokinetic study of tilmicosin
was also performed in healthy pigs and
infected with Haemophilus parasuis. The
drug was administered orally once at a
dose of 40 mg/kg body weight. Tilmicosin
concentrations were determined in blood
plasma at regular intervals after adminis-
tration for 96 hours. The maximum se-
rum concentration of tilmicosin in healthy
animals was 1.77 = 0.33 compared to 1.67
+0.128 pg/L in patients, indicating no sig-
nificant differences between pharmacoki-
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netic profiles in clinically healthy pigs and
infected with H. parasuis (Zhang et al.,
2017; Zhang et al., 2019).

Comparative characterization of the
pharmacokinetic parameters of tylosin and
tilmicosin in 12 lactating Holstein cows
after intravenous administration showed
that the maximum serum concentrations
are 1.30 £ 0.12 for tylosin and 4.55 +
0.23 pg/mL for tilmicosin. The time re-
quired to reach the peak concentration for
tylosin was 2 hours, while for tilmicosin —
4 hours. The half-lives were 20.46 + 2.08
hours for tylosin and 26.36 + 5.55 hours
for tilmicosin, indicating long-term excre-
tion of the drug and its prolonged action in
animals (Ziv et al., 1995; Dimitrova et al.,
2012; Avci et al., 2014).

The research results of the pharma-
cokinetics of tilmicosin in healthy broil-
er chickens, when administered orally,
indicate that the drug is well absorbed
from the digestive tract, and the maxi-
mum concentration in serum is reached
2 hours after ingestion. Similar results
were obtained in other studies performed
on laying hens and broiler chickens. In
particular, the maximum tilmicosin con-
centration in the serum of laying hens
was found after 2 h and was 1.28 ng/
mL, in broiler chickens — 1.297 pg/mL
(Keles et al., 2001; Kowalski et al., 2002;
Li, 2003). Other studies have shown
that with a single internal application of
tilmicosin to birds, the time to reach the
maximum concentration in blood plasma
is 2.5 hours. The antibiotic rapidly en-
tered organs and tissues, accumulated in
macrophages and lung tissues, where its
concentrations were higher than in blood
plasma (El-Ela et al., 2015).

The research results of the pharma-
cokinetics of tilmicosin presented in
the scientific literature apply mainly to
healthy animals and poultry. There is no
information on the intake, distribution,

and excretion of tilmicosin from broiler
chickens with ornithobacteriosis.

The purpose of the research is to
investigate tilmicosin phosphate intake,
distribution, and excretion when using
it in the form of the drug Tilmox 25% in
the body of broiler chickens with orni-
thobacteriosis.

Materials and methods
of research

The research was conducted on the
basis of one of the poultry farms in the
Ivano-Frankivsk region. For research,
20 broiler chickens of Cobb-500 cross
aged 25 days, with an average body
weight of 1200 g were used. Bacteriolog-
ical examination in birds diagnosed orni-
thobacteriosis, which in some individu-
als was complicated by Escherichia coli.

Before performing the experiment,
5 sick broiler chickens in a state of light
ether anesthesia were slaughtered and the
lungs and trachea were taken for micro-
scopic examinations and the tracheal wash-
es — for bacteriological examinations.

The effectiveness of the treatment
was monitored by clinical indicators
and microscopic changes in the studied
organs of broiler chickens on the second
and fourth days after administration of
Tilmox 25%. To do this, 3 chickens un-
der light ether anesthesia were slaugh-
tered and the lungs and trachea were
removed again.

To detect the causative agent of
pneumonia and aerosaculitis, from a
bird slaughtered in a state of light ether
anesthesia, washes were removed from
the tracheal mucosa using a sterile ap-
plicator SWAB (Biomerieux). Selected
material from the tracheal mucosa was
sieved by direct seeding on blood agar.
Cultivation was performed under mi-
croaerophilic conditions at a tempera-
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ture of 37 °C for 48 hours. After culti-
vation, the growth of small matte gray
colonies was found.

The two-day culture was identified
by the method of MALDI TOF mass
spectrometry by direct deposition.

Antibiotic sensitivity of the isolated
culture of microorganisms was deter-
mined using the disc-diffusion method.
From pure daily culture, a suspension was
prepared in a Sterile isotonic sodium chlo-
ride solution on a turbidity scale of 0.5
(according to McFarland). Mueller-Hin-
ton blood agar (Biomerieux) was inocu-
lated with the suspension and antibiotic
discs were spread on the surface. The cul-
ture of the isolated microorganisms was
cultured in Petri dishes at a temperature
of 37 °C for 24 hours. After cultivation,
growth retardation zones were measured
according to CLSI: M31-A3.

For studies, a solution of the drug
Tilmox 25% of the AVICO trademark
(active substance — tilmicosin phosphate)
was used, which in an amount of 0.3 ml
was mixed with 1 liter of drinking water.

The tilmox solution was fed to
broiler chickens for 96 hours instead of
drinking water, according to the recom-
mended scheme used in industrial poul-
try farming. For birds feeding, the com-
plete feed was used taking into account
the technological scheme of growing.

Three chickens in a state of light ether
anesthesia were slaughtered in 24, 48,
72, and 96 hours after the start of feeding
a solution of Tilmox 25%, and the lungs,
liver, kidneys, heart, pectoral muscles
were taken to control tilmicosin phos-
phate entry and distribution in the body
of broiler chickens with ornithobacterio-
sis, and 24 hours after discontinuation of
a tilmox solution (i.e. 120 hours after the
start of the experiment) to control its con-
tent in the internal organs and excretion.
Selected samples were frozen.

Tilmicosin phosphate detection by
liquid chromatography spectrometry was
performed after pre-extraction with ace-
tonitrile and subsequent purification of
the samples. Extraction, concentration,
and purification of test samples were
performed on solid-phase extraction col-
umns. Tilmicosin phosphate was extract-
ed from the column with eluent. Identifi-
cation was carried out by retention time
and quantification — by the method of
external standards, by the area of peaks.
Detection was performed using Waters
LC-MS-MS liquid chromatograph with a
Premier XE tandem quadrupole detector.
The results of the study were calculated
by the methods of variation statistics.

Results of the research
and their discussion

Clinical examination of sick broiler
chickens showed general depression,
plumage, apathy, and refusal to feed.
Nasal discharge and swelling of the
nasal mucosa were observed in some
individuals. Histological examinations
of organs in broiler chickens with or-
nithobacteriosis revealed the presence
of distinct microscopic changes. In the
lungs, the lumens of most parabron-
chi were markedly reduced due to the
swelling of their walls and infiltration,
mainly by lymphocytes, among which a
small number of monocytes and pseu-
do-eosinophils were found (Fig. 1, 2).
The epithelium on the surface of the
parabronchi was almost completely
absent. Only a few flattened epithelial
cells or their small groups were found.

Most of the air capillaries in all
parabronchial complexes, without ex-
ception, were narrowed due to the
marked expansion and overflow of
blood capillaries. Instead, a small part
of the air capillaries was clearly dilated
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Fig. 1. The lungs of a broiler chicken with ornithobacteriosis:
parabronchial lumen (1), dilated air capillaries (2), narrowed air capillaries (3),
unevenly swollen connective tissue (4). Hematoxylin Jill 2 and eosin

(Fig. 1-2), which, in our opinion, indi- All blood vessels of the lungs were
cated a compensatory response of the clearly dilated, full of blood cells. In
lungs to the loss of a significant part of  all cases, pronounced edema was found
the gas exchange surface. On the sur- around the blood vessels, and hemor-
face of almost all air capillaries, the epi-  rhages were also found around some of
thelium was also absent (Fig. 3). them (Fig. 4). Hemorrhages were also

Fig. 2. The lungs of a broiler chicken with ornithobacteriosis: parabronchial
lumen (1), absence of respiratory epithelium (2), lymphocytic infiltration, dilated
blood-filled capillaries (3), hemorrhage (4). Hematoxylin Jill 2 and eosin
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Fig. 3. The lungs of a broiler chicken with ornithobacteriosis:
absence of respiratory epithelium in the air capillary (1), edema and lymphocytic
infiltration of connective tissue between two adjacent parabronchial complexes (2).
Hematoxylin Jill 2 and eosi

found in the parenchyma of parabron-
chial complexes (Fig. 2).

The trachea was noticeably less affect-
ed than the lungs. The entire surface of the
tracheal mucosa was covered with a fairly
thick layer of thick mucus (Fig. 5). Part of

the epithelial cells in the tracheal muco-
sa was destroyed and part became clearly
flattened. All blood vessels of the mucous
membrane were significantly dilated and
overflowed with blood cells. The submu-
cosal base was clearly swollen. Instead,

Fig. 4. The lungs of a broiler chicken with ornithobacteriosis:
dilated blood-filled artery (1), edema and hemorrhage around the artery (2).
Hematoxylin Jill 2 and eosin
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Fig. 5. The trachea of a broiler chicken with ornithobacteriosis:
mucus on the surface of the mucosa (1), destruction of the epithelium (2),
foci of edema (3), dilated blood-filled vein (4), edema of the submucosal base (5).
Hematoxylin Jill 2 and eosin

microscopic changes were not detected in
the cartilage tissue.

Bacteriological examination with
the determination by MALDI TOF mass
spectrometry identified a culture of mi-
croorganisms isolated from the trachea
as Ornithobacterium rhinotracheale.

According to the results of the antibiotic
susceptibility reaction, it was found that the
culture of Ornithobacteria isolated from the
trachea is sensitive to doxycycline, tilmicosin,
rifampicin, cefazolin, amoxiclav, and benzyl-
penicillin, moderately sensitive to enrofloxa-
cin, and resistant to gentamicin (Table 1).

In 24 hours after the start of feeding
Tilmox 25% solution to broiler chickens
with ornithobacteriosis, the highest content
of its active substance (tilmicosin phosphate)
was found in the lungs, much less in the liver,
and least in the kidneys, heart, and pectoral
muscles (Table 2). During this research pe-
riod, the tilmicosin phosphate content in the
lungs was 1.6 times, 3.0, 3.4, and 3.5 times
higher than in the liver, kidneys, heart, and
pectoral muscles, respectively (Table 2).

Feeding Tilmox 25% solution to broil-
er chickens the next day was accompanied
by a slight increase in tilmicosin phos-
phate content in all studied organs. In par-
ticular, 48 hours after the start of drinking
tilmox solution, the tilmicosin phosphate
content was higher in the lungs by 14%,
liver — by 6%, kidneys — by 17%, heart —
by 19%, pectoral muscles — by 3%.

As in previous study periods, 72 hours
after the start of feeding tilmox solution
to broiler chickens, tilmicosin phosphate
was highest in the lungs, less in the liver,
and least in the kidneys, heart, and pecto-
ral muscles. Tilmicosin phosphate levels
in the lungs during this study period were
1.8 times, 2.7, 2.9, and 3.9 times higher
than in the liver, kidneys, heart, and pec-
toral muscles, respectively.

In 96 hours after drinking tilmox solu-
tion, the tilmicosin phosphate content
in the lungs, liver, kidneys, and pectoral
muscles reached maximum values for the
entire study period and exceeded the val-
ues observed at 24 hours in the lungs by
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1. Antibiotic sensitivity of Ornithobacterium rhinotracheale culture isolated
from the trachea in broiler chickens

Code The zones’ sizes interpretation
o (antibiotic of growth retardation Growth Research
Antibiotic : retardation
content in the R I Moderately S Zone. mm result
disk, ug/g) | Resistant sensitive Sensitive ’
Erythromycin E10 <20 21-22 >23 0 Resistant
Enrofloxacin EX10 <18 19-22 >23 20 | Moderatcly
sensitive
Oxytetracycline 030 <24(22) - >24 22 Resistant
Benzylpenicillin Pl <17 - >17 19 Sensitive
(penicillin-G)
Amoxiclav AMC30 <15 - >15 28 Sensitive
Gentamicin GEN30 <23 - <23 8 Resistant
Cefazolin CZ30 <14 15-17 >18 22 Sensitive
Rifampicin RIF15 <16 17-19 >20 21 Sensitive
Doxycycline DO30 <20 21-24 >25 20 Sensitive
Tilmicosin TL15 < 14-20 >21 21 Sensitive

17%, liver — by 8%, kidneys — by 32%,
pectoral muscles — by 4%. The tilmicosin
phosphate content in the heart muscle in
this study period decreased compared to
72 hours by 29% and was even lower than
after 24 hours by 4% (Table 2).

The obtained research results convinc-
ingly prove that tilmicosin phosphate in
the body of broiler chickens with ornitho-
bacteriosis during the period of feeding
Tilmox 25% solution in maximum quan-
tities is distributed in the lung tissue.

Although tilmicosin phosphate was
distributed in maximum amounts in

lung tissue, there is no reason to assert
material accumulation in this organ, as
its rate increased only by 17% during the
period from 24 to 96 hours of drinking
tilmox solution (Table 2). We believe
that the tilmicosin phosphate distribu-
tion in the largest quantities in the lungs
indicates its organ affiliation, which is
of great practical importance in bacteri-
al diseases of birds with respiratory le-
sions, in particular in ornithobacteriosis.

Higher levels of tilmicosin phos-
phate in the liver and kidneys than in
the heart and pectoral muscles are ex-

2. Tilmicosin phosphate content in organs and tissues of broiler chickens
with ornithobacteriosis while feeding a tilmox solution, pg/g (M = m, n = 3)

. Research time, hours
Organ/tissue
24 48 72 96 120
Pectoral muscles 3.18+0.02 | 3.27+0.02 | 3.29+0.03 | 3.31+£0.01 | 1.14+0.01
Kidneys 3.66+0.28 | 427+0.13 | 4.78+0.12 | 4.84+0.05 | 2.75+0.15
Liver 6.73+0.27 | 7.11+0.07 | 7.22+0.05 | 7.25+0.07 | 3.65+0.05
Lungs 11.05+0.04 | 12.57+0.34 | 12.72+0.28 | 1291 £0.06 | 6.88 +0.37
Heart 325+0.03 | 3.86+0.15 | 437+0.55 | 3.11+0.03 | 2.13+£0.03
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Fig. 6. The lungs of a broiler chicken with ornithobacteriosis on the 2nd day
of the treatment with tilmicosin: cellular detritus and red blood cells in the
lumen of the parabronchia (1), edema of the parabronchial wall (2), air capillaries
(3). Hematoxylin Jill 2 and eosin

plained by better blood supply to these
organs, as well as participation in the
processes of biotransformation and ex-
cretion from the body.

After the application of tilmicosin
to broiler chickens, cellular detritus and

erythrocytes were detected in the lungs
and lumen of the parabronchi for the sec-
ond day, which, in our opinion, testified to
the processes of organ cleansing (Fig. 6).
No marked inflammatory reaction
was observed, although the walls of the

Fig. 7. The lungs of a broiler chicken with ornithobacteriosis on the 4th day
of the treatment with tilmicosin: lumen of the parabronchia (1), dilation and
overflow of blood vessels (2), air capillaries (3). Hematoxylin Jill 2 and eosin
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Fig. 8. The trachea of a broiler chicken with ornithobacteriosis on the 4th
day of the treatment with tilmicosin: epithelium of the mucous membrane (1),
mucous membrane (2), cartilage (3). Hematoxylin Jill 2 and eosin

parabronchi were swollen. The air capillar-
ies were dilated. Small groups of narrowed
air capillaries were found only in some
places (Fig. 6). Such changes testified to
more intensive functioning of the lungs.

Only slight dilation and overflow of
mucosal blood vessels were observed in
the trachea.

On the 4th day after the tilmicosin
application, there was the only hyper-
emia in the lungs (Fig. 7). In the trachea,
no microscopic changes were detected
(Fig. 8).

After cessation of feeding broiler
chickens with a tilmox solution, the
content of its active substance (tilmico-
sin phosphate) in the internal organs has
decreased (Table 1). Thus, in a day af-
ter discontinuation of Tilmox 25% (120
hours of the experiment), the tilmicosin
phosphate content in the lungs, liver,
kidneys, heart, and pectoral muscles
was lower than in 96 hours by 47%, 50,
43, 32, and 66%, respectively, which, in
our opinion, provides a long-lasting an-
timicrobial effect.

Conclusions and future
perspectives

In the lungs of broiler chickens with
ornithobacteriosis, microscopic changes
were characterized by a decrease in the
lumen of the parabronchi due to swelling
of their walls and infiltration, mainly by
lymphocytes, lack of epithelium on the
surface of the parabronchi; narrowing of
air capillaries in parabronchial complex-
es; hemorrhages in the parenchyma of
parabronchial complexes; dilation of the
vessels in the lungs, their overflow with
blood cells and edema around the vessels.

Microscopic changes in the trachea were
characterized by the destruction of the part of
epithelial cells in the mucosa and the rest of
them became clearly flattened; swelling of
the submucosal base; dilation and overflow
of mucosal blood vessels with blood cells.

When feeding Tilmox 25% solution
to broiler chickens with ornithobacte-
riosis according to the recommended
scheme, the highest content of its active
substance (tilmicosin phosphate) was
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found in the lungs in all research peri-
ods, much less in the liver and least in
the kidneys, heart, and pectoral muscles.

The tilmicosin phosphate distribu-
tion in the maximum amounts in the
lungs indicates its organ affiliation and
minor fluctuations in the drug concen-
tration during different research periods
— the lack of cumulative properties.

In a day (120 hours of the experiment)
after discontinuation of Tilmox 25% solu-
tion in broiler chickens with ornithobac-
teriosis, the tilmicosin phosphate content
in the lungs, liver, kidneys, heart, and
pectoral muscles was 53%, 50, 57, 68,
and 34%, respectively, up to 96 hours. Re-
sidual amounts of tilmicosin phosphate in
the avian internal organs — 50% or more
in a day after discontinuation of feeding
tilmox solution indicate a long half-life,
and hence a long antimicrobial effect.

The high sensitivity of Ornithobac-
terium rhinotracheale culture to tilmi-
cosin and its maximum distribution in
the lung tissue in broiler chickens with
ornithobacteriosis, gives reason to rec-
ommend Tilmox 25% for practical use.

In four days after Tilmox 25% appli-
cation to broiler chickens with ornitho-
bacteriosis, only hyperemia in the lungs
was observed, and no changes in the
trachea, which are signs of the micro-
scopic structure restoration.

To study the pharmacokinetic charac-
teristics of antibiotics of other groups in
broiler chickens with ornithobacteriosis
are the prospects for our further research.
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AHomayia. OOHUM 3 OCHOBHUX MOKA3HUKIB, Uj0 BUSHAYAOMb eheKmusHicms aHmMubiomuKa
opaaHi3mi, € (ioeo 30amHicmb MPOHUKAMU Ma HAKOMUYy8aMUCh y 8UCOKUX KOHUEHMPAYIAX Y MICUAX
namosoeiyHo20 npouecy. Y cmammi HasedeHo pe3yabmamu 00cioHeHb HaOX00HEeHHS, po3rodiny
ma susedeHHs MUAMIKO3UHy hocghamy — Oiro4oi pevyosuHU aHMUBIOMUKA MUAMOKC 25% 3 opeaHi3-
My Kypuyam-6polinepie kpocy KObb-500, xeopux Ha opHimobakmepios. BcmaHoeneHo, wo Yyepes 24
200 8i0 Mo4YamMKy 8UMOKBAHHA PO34YUHY NpPernapamy muamoKc 25% Kypyamam-6polinepam, xeopum
Ha opHimobakmepios, Halibinbwe MuamiKozuHy gpocghamy micmusnoca 8 nezeHsx, mooi AK y neYiHyj
meHwe 8 1,6 pasa, Hupkax —y 3,0 pasa, cepuesomy m’asi —y 3,4 pasa, epyoHux m’azax —y 3,5 pasa,
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HiX¢ y nezeHsx. Yepesz 48 ma 72 200 8micm musamiKo3uHy 3pocmas 8 ycix 00CiOHy8aHUX op2aHax,
as1e 3aKoHoMipHicme (o2o po3nodiny byna mMakoro i, AK i Yyepes 24 200. BMmicm muamiko3uHy ¢oc-
hamy e nezeHsax Ha 72 200 0ocnidy nepesaxcas emicm 8 neyviHyi, HUPKaAx, cepyesomy ma epyoHUx
m’asax eidnoeioHo 6 1,8 pasa, 2,7, 2,9 ma 3,9 pasa. Ha 96 200 emicm munamiko3uHy 6ye makcumarns-
HUM y 2pyOHUX M’A30X, HUPKAX, MeYviHyi, n1e2eHaAx, nuwe 8 cepyi lioeo micmusnocsa 0eujo MeHwe, Hix
y nonepeoHi nepiodu 0ocnioneHs. OMpuMaHi peya6mamu 3aceiduyoms 0p2aHHY NPUHAAEHCHICMb
munmiko3uHy ¢hocchamy 00 MKaHUH ne2eHb y Kypyam-bpolinepis, xeopux Ha OpHimobakmepios. Ye-
pe3 006y (Ha 120 200 0ocnidy) nicasA NpUNUHEHHs 3aCMOCY8AHHA MUAMOKCY 25%, emicm munamiko-
3UHY hochamy e nie2eHsAx, neviHyi, HUPKax, cepyesomy ma epyOHUX M’A3ax Kypyam-bpolnepie cma-
Hoeus 8i0nogioHo 53%, 50, 57, 68 ma 34% 0o nokasHuKa Ha 96 200. Yymausicme Ornithobacterium
rhinotracheale 0o munmiko3uHy ma (io2o po3rnodin y MAKCUMAbHUX KiNbKOCMAX Y N€2EHAX Kyp-
yam-6bpolinepis, xeopux Ha opHiMobakmepios, 3a6e3ne4ysano nikysanbHUli echekm, wjo nidmeep-
0XeHo pe3ynbmamamu MiKPOCKOMIYHUX 0OCIOHEHb.

LocnidxceHHa ujodo hapmakoKiHemu4HUX enacmusocmeli musaMiKO3UHY BUKOHAHI, 8 OCHOBHOMY,
Ha 300posili nmuui. Tomy, onmumi3ayis cxem aiky8aHHA exce 8idoMux aHmMubiomukis, Aka byoe rpyH-
mysamucsa Ha 00CiOHEHHI haPMAKOKIHEMUYHUX i hapMaKoOUHAMIYHUX eaacmusocmeli He minbKu
Ha KniHi4HO 300po8ux, ane Ui Ha X80pUX OP2AHI3MAX € AKMYAAbHUM MA 8AX/IUBUM MUMAHHAM Y 2a:y3i
s8emepuHapHoi hapmarxosnoeil.

Knrovoei cnosa: munamokc 25%, munmiko3uHy ¢pocgham, Kypuyama-6polinepu, opHimobakmepios,
Ornithobacterium rhinotracheale, ¢hapmaKkokiHemuKa, po3noois, HAKOMUYEHHS, 8UBEOEHHS
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