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3yMOB/IEHi NiABULEHO GYHKLIOHANbHOI AKTUBHICTIO HaBKONOCYAUHHHMX MacTOLMTIB, AKi peryntoloTb nepebir
anepriyHoro 3anaabHoOro NPoLEecy 3a paxyHOK BM/IMBY Ha CYAUHHY Ta KAITUHHY peakuii.

Kniouosi cnoBa: reMoMiKpOLMPKYAATOPHE PYC/I0, EKCNIePUMEHTa/IbHE aiepridyHe 3anasieHHs, 0BasibbymiH, Mop-
CbKa CBMHKa, eN1eKTPOHHa MiKpocKonis.

MICROSCOPIC AND SUBMICROSCOPIC CHANGES IN THE HEMOMICROCIRCULATORY BED OF THE LUNGS IN
THE CONDITIONS OF EXPERIMENTAL ALLERGIC INFLAMMATION

Popko S. S.

Abstract. Considering the important role of the hemomicrocirculatory bed of the lungs for maintaining local
homeostasis of the respiratory system, the study of its ultramicroscopic features in case of the allergic inflammatory
process in the lungs is one of the urgent tasks of morphology.

The aim of this workis to determine the main microscopicand submicroscopicchangesinthe hemomicrocirculatory
bed of the lungs under conditions of experimental allergic inflammation.

Material and methods. Using histological and electron microscopic methods, the lungs of 48 male guinea
pigs were studied under conditions of experimental ovalbumin-induced allergic inflammation. We determined
ultrastructural changes in the components of the hemomicrocirculatory bed under conditions of experimental
allergic inflammation.

Results. Theregularity of the reaction of the structural components of the hemomicrocirculatory bed inresponse to
ovalbumin sensitization and inhalation was revealed, consisted in the structural and functional reorganization of the
vessels of the exchange link of the microcirculatory bed of the lungs of ovalbumin-sensitized guinea pigs in the form
of plethora, vasodilatation, increasing permeability of the vascular wall, which leads to edema and disorganization
of perivascular connective tissue. swelling of the endothelial cells of the vessels of the hemomicrocirculatory bed,
therefore a large number of microprotrusions and intussusceptions are formed, as a result of which the shape of
the vascular lumen changed.

Conclusions. It was established that during the early period of the development of the allergicinflammatory process
in the lungs, there are signs of dysfunction of the endothelium of the hemomicrocirculatory channel and increased
permeability of the vascular wall, confirmed at the ultramicroscopic level. The detected hemomicrocirculatory
changes are due to the increased functional activity of perivascular mast cells, which regulate the course of the
allergic inflammatory process due to the influence on vascular and cellular reactions.

Key words: hemomicrocirculatory bed, experimental allergic inflammation, ovalbumin, guinea pig, electron
microscopy.
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ANALYSIS OF POST-TRAUMATIC DYNAMICS OF MINERAL COMPOSITION OF BONE
TISSUE IN INTACT ANIMALS ON THE BACKGROUND OF THE PROLONGED NALBUFINUM

USE AND AFTER LINCOMYCIN TREATMENT
Danylo Halytsky Lviv National Medical University (Lviv, Ukraine)
kristinarudnytska@gmail.com

The mineral composition of the bone tissue can be affected by different factors. Nowadays, one of the most nega-
tive influences on the mineral content of the osseous tissue can be given to the influence narcotic analgesics such as
Nalbufinum. That’s why the aim of our study was to find out the peculiarities of dynamics of the mineral composi-
tion of the mandibular bone tissue after bone destructive trauma in animals without background pathology, on the
background of the prolonged Nalbuphinum use and after treatment with Lincomycin. The study was performed on
25 sexually mature male rats. Injury was modeled by breaking the integrity of the mandibular bone tissue in the
area of molars with the help of dental drill. Opioid dependence was modeled by administering narcotic analgesic
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nalbuphinum daily. Atomic absorption spectral analysis (AACA) method was used to determine the mineral composi-
tion. The content of different mineral elements was different during the time of the experiment in different groups of
the animals and had the expressed dynamics, characteristic for each stage of the experiment. After the application of
bone-destructive trauma, the mineral composition of the bone tissue during three weeks has an expressed dynamic
different for each of the eight studied mineral elements. The dynamics of the studied mineral elements during three-
week post-traumatic period in animals without background pathology, on the background of prolonged nalbuphi-
num use and animals that were treated with lincomycin is different.

Key words: bone tissue, nalbuphinum, mineral composition, bone-destructive trauma.

Connection of the publication with planned re-
search works. The results of the article correspond to
the research plan of Danylo Halytsky Lviv National Medi-
cal University and are part of the scientific work of the
Normal Anatomy Department and Operative Surgery
and Topographic Anatomy Department “Morphofunc-
tional features of organs in the pre — and postnatal peri-
ods of ontogenesis, under the influence of opioids, food
additives, reconstructive surgery and obesity” (state
registration number 0120U002129).

Introduction. The mineral composition of bone tis-
sue is affected by various factors of local and general
action — trauma, background diseases, which are ac-
companied by metabolic changes, chronic intoxication,
prolonged use of medications, etc [1-6]. Today, analge-
sics are widely used in various fields of medicine [7-13].
Numerous scientific works are devoted to the study of
their influence on the morphological features of the or-
gans of the central and peripheral nervous, cardiovascu-
lar, digestive, respiratory, urogenital, endocrine systems
[12-19].

The aim of our study was to find out the peculiarities
of dynamics of the mineral composition of the mandib-
ular bone tissue after bone traumatic injury in animals
without background pathology, on the background of
the prolonged Nalbuphinum use and after treatment
with Lincomycin.

Object and research methods. The study was per-
formed on 25 sexually mature male rats with a body
weight of 180-200 g and 3.5 months old. All animals
were divided into 5 groups [20-21]:

Group 1 — intact animals which underwent bone-
destructive trauma.

Group 2 — intact animals which underwent bone-
destructive trauma and then were treated with Linco-
mycin.

Group 3 — animals which underwent bone-destruc-
tive trauma after three weeks of Nalbuphinum use.

Group 4 — animals which underwent bone-destruc-
tive trauma after three weeks of Nalbuphinum use and
subsequent treatment with Lincomycin.

Group 5 — control.

The experimental animals were kept in the vivarium
conditions of the Danylo Halytsky Lviv National Medi-
cal University. All studies were carried out in accordance
with the provisions of the European Convention for the
Protection of Vertebrate Animals Used for Experimen-
tal and Other Scientific Purposes (Strasbourg, 1986),
Council of Europe Directive 86/609 / EEC (1986), Law of
Ukraine No. 3447-1V “On the Protection of Animals from
Cruelty Handling”.

Injury was modeled by breaking the integrity of the
mandibular bone tissue in the area of molars with the
help of dental drill. The manipulation was performed
under thiopental anesthesia [8].

Opioid dependence was modeled by administering
narcotic analgesic nalbuphinum daily (1 time per day).
Nalbufinum was injected intramuscularly according to
the following schedule: 1st week — 8 mg/kg, 2nd — 15
mg/kg, 3rd — 20 mg/kg, 4th — 25 mg/kg, 5th — 30 mg/kg,
6 mg — 35 mg/kg.

Lincomycin (30% solution) was administered intra-
peritoneally at a dosage of 25 mg/kg once a day for 6
days after injury.

Atomic absorption spectral analysis (AACA) method
was used to determine the mineral composition of the
bone of the lower jaw of the rat, which made it possible
to detect in the samples the content of eight mineral
elements (four of which were macroelements: calcium
(Ca), phosphorus (P), magnesium (Mg), sodium (Na) and
four microelements: potassium (K), iron (Fe), strontium
(Sr), zinc (Zn). The concentration of the studied ele-
ments in bone samples was indicated in mg/g. Studies
of the mineral composition of the lower jaw bone tissue
were performed 1, 2, and 3 weeks after injury.

Table 1 — The content of mineral elements in the bone tissue of the rat mandible
in norm and after bone-destructive trauma (mg/g)

Ca P Na Mg K Fe Sr Zn

Middle value M 14,0067 (11,56333| 2,4333 | 2,7867 | 2,9533 0,45 0,2 0,1567
Lnr:iarlggls Left border of confidence interval M-A |13,7925 (10,28278| 2,0539 | 2,2525 | 2,8413 | 0,3258 | 0,0758 | 0,0942

Right border of confidence interval M-A| 14,2208 |12,84389| 2,8128 | 3,3208 | 3,0653 | 0,5742 | 0,3242 | 0,2192
1-st week Middle value M 40,0633 | 14,36 | 2,3767 | 2,2467 | 1,6767 | 0,9567 | 0,22 | 0,3167
after Left border of confidence interval M-A |38,0003|13,61476| 2,2647 | 2,1216 | 1,5249 | 0,9187 | 0,0958 | 0,2787
trauma Right border of confidence interval M-A| 42,1264 |15,10524| 2,4887 | 2,3717 | 1,8284 | 0,9946 | 0,3442 | 0,3546
2-nd week | Middle value M 38,2 14,96 | 2,7167 2,35 2,21 0,7133 0,19 0,1767
after Left border of confidence interval M-A | 37,0616 (14,69828| 2,5159 | 1,8086 | 2,0128 | 0,6754 | 0,0658 | 0,1387
trauma Right border of confidence interval M-A|39,3384 (15,22172| 2,9175 | 2,8914 | 2,4072 | 0,7513 | 0,3142 | 0,2146
3-rd week Middle value M 41,7667 (14,30333| 3,1467 2,58 | 2,0967 0,8 0,2 0,27
after Left border of confidence interval M-A | 39,2825 (13,58279| 2,8834 | 2,5303 | 1,9469 | 0,7503 | 0,0758 | 0,2452
trauma Right border of confidence interval M-A| 44,2508 |15,02388| 3,41 2,6297 | 2,2464 | 0,8497 | 0,3242 | 0,2948
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Table 2 — The content of mineral elements in the bone tissue of the body of the rat mandible
in norm and after bone-destructive trauma and treatment with lincomycin (mg/g)

Ca P Na Mg K Fe Sr Zn

Middle value M 14,0067 11,56333 | 2,4333 | 2,7867 2,9533 | 0,45 0,2 |0,1567

Ianntiar"rfgls Left border of confidence interval M-A |13,7925(10,28278| 2,0539 |2,2525| 2,8413 | 0,3258 | 0,0758 | 0,0942
Right border of confidence interval M-A| 14,2208 | 12,84389| 2,8128 | 3,3208 | 3,0653 | 0,5742 | 0,3242 | 0,2192

1-st week | Middle value M 36,42 |121,0667| 1,8333 | 2,31 | 1,28 | 0,43 0,2 0,23
after Left border of confidence interval M-A | 36,084 |118,4573| 1,7461 |2,2852 | 1,0259 | 0,3058 | 0,0758 | 0,2052
trauma Right border of confidence interval M-A| 36,756 | 123,676 | 1,9206 |2,3348| 1,5341 | 0,5542 | 0,3242 | 0,2548
92-nd week | Middle value M 37,65 [113,1667| 1,9 |[3,0433| 1,42 | 0,62 0,2 0,17
after Left border of confidence interval M-A |35,5438|111,6693| 1,8752 |2,8817 | 1,2325 | 0,5952 | 0,0758 | 0,1452
trauma Right border of confidence interval M-A| 39,7562 | 114,664 | 1,9248 | 3,205 | 1,6075 | 0,6448 | 0,3242 | 0,1948
Middle value M 41,6933 |126,4667| 2,5367 | 2,08 | 2,0467 | 1,0467 | 0,2133 | 0,1733
g’;trgr";’f:ukma Left border of confidence interval M-A | 39,4623 |125,2163 | 2,3126 | 1,9806 | 1,9216 | 0,9216 | 0,0765 | 0,1354
Right border of confidence interval M-A | 43,9244 | 127,717 | 2,7607 | 2,1794 | 2,1717 | 1,1717 | 0,3501 | 0,2113

Table 3 — The content of mineral elements in the bone tissue of the body of the rat mandible
in norm and after bone-destructive trauma on the background of nalbuphinum use (mg/g)

Ca P Na Mg K Fe Sr Zn

Middle value M 14,0067|11,56333| 2,4333 | 2,7867 | 2,9533 | 0,45 | 0,2 |0,1567

Intact animals Left border of confidence interval M-A |13,7925|10,28278| 2,0539 | 2,2525 | 2,8413 | 0,3258 | 0,0758 | 0,0942
Right border of confidence interval M-A|14,2208(12,84389| 2,8128 | 3,3208 | 3,0653 | 0,5742 | 0,3242 | 0,2192

Middle value M 41,7667|14,30333| 3,1467 | 2,58 |2,0967| 0,8 | 0,190 | 0,27

ﬁzﬁ[]?ir‘\"l’frsﬁssgf Left border of confidence interval M-A |39,2825(13,58279| 2,8834 | 2,5303 | 1,9469 | 0,7503 | 0,0658 | 0,2452
Right border of confidence interval M-A|44,2508|15,02388| 3,41 | 2,6297 | 2,2464 | 0,8497 | 0,3142 | 0,2948

Middle value M 43,8633(12,39333| 3,0300 | 2,7433 | 1,0400 | 0,7533 | 0,2000 | 0,3033

tlr';mge"after Left border of confidence interval M-A |43,3022[11,53772] 2,9555 | 2,6561 | 0,7879 | 0,6036 | 0,0758 | 0,2408
Right border of confidence interval M-A|44,4245|13,24895| 3,1045 | 2,8306 | 1,2921 | 0,9031 | 0,3242 | 0,3658

Middle value M 40,29 |11,54667| 2,07 |2,5567 | 1,3867 | 0,4467| 0,2 | 0,24

tzr':j”‘gee"after Left border of confidence interval M-A |39,7555[11,39693| 1,8961 | 2,1829 | 1,2994 | 0,3216 | 0,0758 | 0,1903
Right border of confidence interval M-A|40,8245| 11,6964 | 2,2439 | 2,9304 | 1,4739 | 0,5717 | 0,3242 | 0,2897

Middle value M 38,5267| 11,52 | 2,55 [2,7333|1,6633| 0,67 | 0,2 |0,3233

f’;ﬂn‘ﬁ’;e"after Left border of confidence interval M-A |36,1639(10,36468| 2,4258 | 2,4208 | 1,5221 | 0,6203 | 0,0758 | 0,2854
Right border of confidence interval M-A|40,8894(12,67532| 2,6742 | 3,0459 | 1,8046 | 0,7197 | 0,3242 | 0,3613

Table 4 — The content of mineral elements in the bone tissue of the rat mandible in norm and after
bone-destructive trauma and treatment with lincomycin on the background of nalbuphinum use (mg/g)

Ca P Na Mg K Fe Sr Zn
Middle value M 14,0067/ 11,56333 | 2,4333 | 2,7867 | 2,9533 | 0,45 | 0,2 |0,1567
Intact animals | Left border of confidence interval M-A |13,7925| 10,28278 | 2,0539 | 2,2525 | 2,8413 | 0,3258 | 0,0758 | 0,0942
Right border of confidence interval M-A|14,2208| 12,84389 | 2,8128 | 3,3208 | 3,0653 | 0,5742 | 0,3242 | 0,2192
Middle value M 41,7667| 14,30333 | 3,1467 | 2,58 |2,0967| 0,8 02 | 0,27
’::E[jzr;’f;tssg Left border of confidence interval M-A |39,2825| 13,58279 | 2,8834 | 2,5303 | 1,9469 | 0,7503 | 0,0758 | 0,2452
Right border of confidence interval M-A|44,2508| 15,02388 | 3,41 | 2,6297 | 2,2464 | 0,8497 | 0,3242 | 0,2948
Middle value M 38,52 | 14,03 | 2,16 |2,3733]1,0567|0,9033| 0,21 | 0,72
tlr'gmgekafter Left border of confidence interval M-A [38,1051| 13,4818 | 2,0606 | 2,0209 | 0,8454 | 0,8654 | 0,0858 | 0,6952
Right border of confidence interval M-A[38,9349] 14,5782 | 2,2594 | 2,7258 | 1,2679 | 0,9413 | 0,3342 | 0,7448
Middle value M 42,84 | 10,66333 | 2,0333 | 2,1767 | 1,2067 | 0,5467 | 0,22 | 0,32
tzr':fn‘:‘;ee"after Left border of confidence interval M-A |42,3183] 10,52652 | 1,8965 | 1,7157 | 1,0322 | 0,4216 | 0,0958 | 0,2952
Right border of confidence interval M-A|43,3617] 10,80015 | 2,1701 | 2,6376 | 1,3811 | 0,6717 | 0,3442 | 0,3448
Middle value M 42,2633 10,44333 | 3,14 |2,9633] 2,08 | 0,71 | 0,18 | 0,26
3-rd week after| Left border of confidence interval M-A| 40,04 | 10,28171 | 2,991 | 2,8629 | 1,9904 | 0,5361 | 0,0558 | 0,2352
frauma ,'f/'fzt border of confidence interval 1, 4566| 10,60496 | 3,289 |3,0637 | 2,1696 | 0,8839 | 0,3042 | 0,2848

Research results and their discussion. The analysis
of the mineral composition of the bone tissue of the
lower jaw of the rat in norm and within three weeks
after the application of bone-destructive trauma al-
lowed to determine the quantitative content of all the
investigated elements in the bone tissue at each of the
stages of the experiment and confirmed the presence of

their expressed dynamics in each of the groups of the
experiment (tables 1-4).

Analysis of the calcium content dynamics in different
experimental groups showed that after trauma in intact
animals, it increased more than twice and continued to
increase slightly until the end of the experiment (tables
1-4, fig. 1). In the animals of the 3rd and 4th experimen-
tal groups, which were given nalbuphinum for three
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weeks at the time of trauma, the calcium content was
almost three times higher than in norm at the time of
trauma. At the end of the third week after injury in the
animals of 3rd group calcium content decreased slightly,
in the animals of 4th group — increased slightly (tables
1-4, fig. 1).

Phosphorus content in animals of the 3rd and 4th
groups at the beginning of the experiment was higher
than in the intact animals, but at the end of the third
week of the experiment it decreased to norm, and in the
animals of the 1st and 2nd group it increased slightly,
more — in animals which were not treated with lincomy-
cin (tables 1-4, fig. 2).

Sodium content in bone tissue of animals of 3rd and
4th groups was higher in animals which were given nal-
buphinum than that of intact animals. In the animals of
the 1st and 2nd groups, the sodium content decreased
during the first week of the experiment and increased
during the next two, in the animals of the 3rd and 4th
groups it decreased during two weeks and increased by
the end of the third. At the end of the experiment, the
sodium content in the 1st and 2nd groups was higher
than in the 3rd and 4th groups (tables 1-4, fig. 3).

Analysis of the magnesium content in bone tissue
showed that after three weeks of nalbuphinum intake,
it only slightly decreased compared to the norm (tables
1-4, fig. 4). After trauma, the most stable indicator of
magnesium content was in animals of 3rd group, and
the most expressed dynamics was observed in animals
of 2nd group. At the end of the experiment, the mag-
nesium content in the animals of 3rd group returns
to norm, in the animals of the 1st and 2nd groups de-
creases, and in the animals of the 4th group —increases
(tables 1-4, fig. 4).

The content of potassium in bone tissue on the back-
ground of nalbuphinum intake is lower than in norm
(tables 1-4, fig. 5). In all groups, this indicator sharply
decreases at the end of the first week of the experiment
with subsequent growth, and three weeks after the inju-
ry remains below norm, with the lowest rate in animals
of 3rd group (tables 1-4, fig. 5).

The iron content of the animals of 3rd and 4th
groups at the time of injury was twice higher than in
animals of 1st and 2rd groups. After trauma, the dynam-
ics of the studied indicator in animals of different groups
was different, and at the end of the third experimental
week, the content of iron in bone tissue in animals of all
groups was significantly higher than in norm. In the 2nd
group, the iron content increased almost three times,
in the 1st group — twice in comparison with the norm,
and in the 3rd and 4th groups it exceeded the norm, but
was lower than at the moment of the injury (tables 1-4,
fig. 6).

The content of strontium in the bone tissue of ani-
mals of all experimental groups at the time of injury and
its dynamics during the experiment differed minimally
(tables 1-4, fig. 7).

The amount of zinc in the bone tissue of the 3rd and
4th groups was higher than in norm. The dynamics of
its contents were similar: it increased by the end of the
first week, decreased during the second and increased
again by the end of the experiment in animals of the 1st,
2nd and 3rd groups, and in the animals of the 4th group
continued to decrease until the end of the third week.
At the end of the experiment, the zinc content in the
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Figure 1 — Dynamics of calcium content in the bone tissue of the
mandible of animals of different experimental groups within three
weeks after injury (mg/g).
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Figure 2 — Dynamics of phosphorus content in the bone tissue of
the mandible of animals of different experimental groups within
three weeks after injury (mg/g).
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Figure 3 — Dynamics of sodium content in the bone tissue of the
mandible of animals of different experimental groups within three
weeks after injury (mg/g).
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Figure 4 — Dynamics of magnesium content in the bone tissue of
the mandible of animals of different experimental groups within
three weeks after injury (mg/g).

bone tissue of animals of all groups was higher than in
norm, with minimal difference in group 2 and highest in
group 3 (tables 1-4, fig. 8).
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Figure 5 — Dynamics of potassium content in the bone tissue of the
mandible of animals of different experimental groups within three
weeks after injury (mg/g).
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Figure 6 — Dynamics of iron content in the bone tissue of the
mandible of animals of different experimental groups within three
weeks after injury (mg/g).

During our study, we found peculiarities of the
mineral composition dynamics of the bone tissue of the
rats mandible after bone-destructive trauma in animals
without background pathology, on the background of
long-term Nalbuphinum use and after treatment with
Lincomycin in absolute values. The obtained results
confirm the literature data on changes in organs and
tissues under the influence of Nalbuphinum and
may form the basis for the development of new and
improvement of existing methods of treatment and
prevention of complications of bone fractures in
persons with background drug dependence or long-
term treatment with the opioid drugs use.

Conclusions.

After the application of bone-destructive trauma,
the mineral composition of the bone tissue during three
weeks has an expressed dynamic different for each of

Figure 7 — Dynamics of strontium content in the bone tissue of the
mandible of animals of different experimental groups within three
weeks after injury (mg/g).

o 7,
e / N\
” i/ \§

3rd week after
trauma

2nd week after
trauma

1st week after
the trauma

At the moment
of the trauma

===Trauma 0,1567 0,3167 0,1767 0,27

=== Trauma-+Lincomicinum 0,1567 0,23 0,17 0,1733

== Nalbuphinum+trauma 0,27 0,3033 0,24 0,3233

—w=Nalbuphihum:trauma 027 0,72 0,32 0,26
+Lincomicinum

Figure 8 — Dynamics of zinc content in the bone tissue of the
mandible of animals of different experimental groups within three
weeks after injury (mg/g).

the eight studied mineral elements (Ca, P, Mg, Na, K, Fe,
Sr, Zn).

The dynamics of the studied mineral elements dur-
ing three-week post-traumatic period in animals with-
out background pathology, on the background of pro-
longed nalbuphinum use and animals that were treated
with lincomycin is different.

Prospects for further research. Our study of the pe-
culiarities of dynamics of the mineral composition of the
mandibular bone tissue after bone destructive trauma
on the background of the prolonged Nalbuphinum use
and after treatment with Lincomycin will provide an op-
portunity to conduct and evaluate a similar correction in
the distant terms of opioid influence and compare the
data obtained regarding the corrective effect of these
indicators in dynamics.
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AHA/I3 NOCTTPABMATUYHOT AUHAMIKU MIHEPANIbHOTO CK/IAZY KICTKOBOT TKAHUHW IHTAKTHUX TBA-
PUH HA T/l TPUBANIOIO 3ACTOCYBAHHA HANBY®IHY TA NICNA NIKYBAHHA NIHKOMILUUHOM

Coryiiko P. P., MacHa 3. 3., PyaHuubkKa X. l., AaxHo /1. O., YennaHosa I. B., ®ik B. b.

Pestome. BignoBigHO A0 AaHUX Cy4yaCHOI MeAUYHOI NiTepaTypu, KiCTKOBA TKAHWMHA 3a3HAE HEraTUBHOIO BMJIU-
BY Pi3HOMAHITHMX aKTOPIB, AK 30BHILIHBLOrO TaK i BHYTPILHbOrO cepefoBuLy,. TpaBma, CynyTHi 3aXBOPHOBAHHA,
AKi CynpoBOAKYIOTLCA NOPYLIEHHAM MiHEPaNbHOTO 06MiHY, XPOHIYHI IHTOKCUKALLT, TpMBa/ie Ta HEKOHTPO/IbOBaHe
B)MBAHHA MeAMKAMEHTIB, 0COH6IMBO HAPKOTUYHUX aHANIbrETUKIB, MOXKEe NPU3BOAUTM A0 NOPYLUEHb MiHEPAsIbHO-
ro CKnafy KiCTKOBOI TKaHMHM Ta BM/MBATM Ha ii 34aTHICTb A0 pereHepauii. Memow Hawo2o 0ocnioneHHA 6yno
BCTAHOB/IEHHA AMHAMIKM MiHEPaNbHOro CKNaAy KiCTKOBOI TKAHWHW HUXHbOI Lenenn nicaa HaHeceHHA KiCTKOBO-
OEeCTPYKTUBHOI TpaBMK y TBapuH 6e3 GpoHOoBOT naTonorii, Ha GoHi TpMBaNOro 3acTocyBaHHA HanbydiHy Ta nicaa ni-
KyBaHHA NiHKOMiuMHOM. O6’ekm i MemoOdu docnidxceHHA. MaTepian gocnigKeHHa 6ynn 25 cTaTeBO3pinX camu,iB
wypis, Baroto 180-200 r Ta Bikom 3,5 micAaui. MogentoBaHHA TpPaBMM NPOBOANIOCH LUAAXOM NOPYLIEHHA LiNiCHOCTI
KICTKOBOI TKAHWMHM HUXHbOI LLeNenu B AiNsSHLI BEIMKUX KYTHiX 3y6iB 3a gonomoroto 6opmatimnHn. OnioigHy 3anex-
HiCTb MOAENOBANM LWAAXOM LWOAEHHOTO BBEAEHHA HAaPKOTUYHOTO aHanbreTuka Hanbydiny. MeTtog atTomHo-abcopb-
LifiHOro cnekTpanbHoro aHanisy (AACA) BUKOPUCTOBYBAAU A/ BU3HAUEHHA MiHEpasibHOro cknagy. Pesysemamu.
MiHepanbHU CKNag, KiCTKOBOT TKAHWHW Ha Pi3HUX eTanax eKCnepumMeHTy MaB BUPAXKEHY AMHAMIKY B Pi3HMX rpynax
TBapUWH, XapaKTepHY A/1A KOXKHOI0 3 AOCNIAXKYBAHUX enemMeHTiB. BucHosKu. licna 3acTocyBaHHA KiCTKOBO-AECTPYK-
TUBHOI TPaBMM MiHEpPaNbHUI CKNaA KICTKOBOI TKAHMHU MPOTAFOM TPbOX TUMKHIB Ma€ BUPAXKeHy AUHAMIKY, pi3Hy ANnA
KOXXHOTO 3 BOCbMW A0CAIAKYBAHMX MiHEPaNbHUX eNeMeHTiB. [AInHamMiKa [OCNigKYBAaHUX MiHEPANbHUX eNleMeHTIB
NPOTArOM TPUTUMKHEBOTO MOCTTPABMaTUUYHOTO nepioay y TBapuH 6e3 ¢poHOBOI NaTo/orii, Ha T/ TPMBaNOro 3acTocy-
BaHHA HanbyodiHy y TBapWH, AKi OTPUMYBaAN NiIHKOMILMH, pi3Ha.

KntouoBi cnoBa: KiCTKoBa TKaHWHA, HanbydiH, MiHepanbHUI CKNaga, KiCTKOBO-AECTPYKTUBHA TPaBma.

ANALYSIS OF POST-TRAUMATIC DYNAMICS OF MINERAL COMPOSITION OF BONE TISSUE IN INTACT ANIMALS
ON THE BACKGROUND OF THE PROLONGED NALBUFINUM USE AND AFTER LINCOMYCIN TREATMENT

Sohuyko R. R., Masna Z. Z., Rudnytska Kh. I., Dachno L. O., Chelpanoval I. V., Fik V. B.

Abstract. According to the data of modern medical literature, bone tissue is negatively affected by various
factors, both external and internal. Trauma, concomitant diseases accompanied by mineral metabolism disorders,
chronic intoxications, long-term and uncontrolled use of medications, especially narcotic analgesics, can lead to
disturbances in the mineral composition of bone tissue and affect its ability to regenerate. The aim of our study was
to establish the dynamics of the mineral composition of the bone tissue of the lower jaw after inflicting a bone-
destructive trauma to animals without background pathology, on the background of long-term use of nalbuphine
and after treatment with lincomycin. Object and research methods. Research material: 25 sexually mature male
rats, weighing 180-200 g, at the age of 3.5 months. Modeling of the injury was carried out by breaking the integrity
of the bone tissue of the lower jaw in the area of molars with the help of a drill. Opioid dependence was modeled
by daily administration of the narcotic analgesic Nalbuphine. The method of atomic absorption spectral analysis
(AACA) was used to determine the mineral composition. The results. The mineral composition of bone tissue at
different stages of the experiment had pronounced dynamics in different groups of animals, characteristic to each of
the studied elements. Conclusions. After the application of a bone-destructive trauma, the mineral composition of
bone tissue during three weeks has pronounced dynamics, different for each of the eight studied mineral elements.
The dynamics of the studied mineral elements during the three weeks of post-traumatic period in animals without
background pathology, on the background of long-term use of Nalbuphine and in animals treated with lincomycin,
is different.

Key words: bone tissue, nalbuphine, mineral composition, bone-destructive trauma.
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MACRO- AND MICROSTRUCTURAL LIVER ARRANGEMENT IN WHITE RATS IN HEALTH
Danylo Halytskyi Lviv National Medical University (Lviv, Ukraine)
mykolashevchuk1973@gmail.com

Macro- and microstructural study of the liver of white rats was carried out. It was established that weight of the
liver in a white mature rat weighing 180-230 g is 11-16 g, and weight of the liver in immature rats is 6-8 g. It con-
sists of 6 lobes, externally covered with connective tissue capsule, which is tightly fused with the visceral layer of the
peritoneum. On the visceral surface, there is a porta hepatis with portal vein, own hepatic artery and hepatic ducts
forming the common bile duct. Rats have no gallbladder. The internal structure of the liver is formed by parenchyma
and stroma. The liver parenchyma is represented by hepatic lobules, which are formed by two rows of polygonal
hepatocytes. Hepatic tubules are formed by hepatocytes. Hepatocytes are polygonal in shape, they are located in
tubules in two rows. Hepatocytes are heteromorphic depending on the hepatic lobe and the region and size within
a specific region of the lobule. Interlobular connective tissue trabeculae are poorly developed. Interlobular blood
vessels and bile ducts in portal tracts form large vascular bundles consisting of 2-3 portal vein branches, 2-3 hepatic
artery branches, and 3-4 bile ducts. Central veins were located in the center of classical hepatic lobules. Endothelial
layer in the walls of the central veins was solid. Endotheliocytes were homogeneous in structure, which was charac-

teristic for these cells.
Key words: rat, liver, hepatocyte.

Connection of the study with planned scientific re-
search projects. The results of these studies were ob-
tained by the author during the research project of Dany-
lo Halytskyi Lviv National Medical University (Department
of Pathological Anatomy and Forensic Medicine) on
“Study of pathomorphological features of diseases of
thyroid gland, cardiovascular digestive, urinary and re-
productive systems, and the perinatal period, for improv-
ing their morphological diagnosis” (state registration N2
0118U000100).

Introduction. Studies of the liver in recent years indi-
cate functional and morphological hepatic heterogeneity
[1, 2]. Heterogeneity in the structure of the liver is associ-
ated with differences between the lobes of the liver and
different zones of their lobules [3]. Studies suggest that
morphofunctional hepatic heterogeneity is due to the
fact that pathological changes and the dynamics of their

spread in the liver under various pathological conditions
at the initial stages have a certain characteristic localiza-
tion, which, in particular, is connected with the specific
nature of its structure [4, 5]. Special mention in this re-
gard should be made of subcapsular area of the liver be-
cause it was scantily studied [6, 7], as well as due to sta-
tistically frequent cases of its involvement in the damage
area during various pathological processes.

Aim of the study is to investigate and describe mor-
phological features of the rat liver in health.

Object and research methods. Rats were kept on a
standard vivarium diet with free and unrestricted access
to water. All animals were kept in the conditions of the vi-
varium of Danylo Halytskyi Lviv National Medical Univer-
sity, the experiments were conducted in accordance with
the provisions of the European Convention for the Pro-
tection of Vertebrate Animals Used for Experimental and
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