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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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DYNAMICS OF ULTRASTRUCTURAL REARRANGEMENTS OF SKELETAL MUSCLE FIBROBLASTS
AFTER SIMULATED GUNSHOT SHRAPNEL WOUNDS

"Mikhaylusov R., Negoduyko V., 'Pavlov S., 3Oklei D., 'Svyrydenko L.

!Kharkiv Medical Academy of Postgraduate Education, *Military Medical Clinical Center
of the Northern Region of the Ministry of Defense of Ukraine, *V.N. Karazin Kharkiv National University, Ukraine

The issues of diagnostics, treatment, and rehabilitation of sur-
gical patients of gunshot wounds, in spite of the centuries-long
history of fire weapon using, continues to be a topical issue of
modern medicine [6,16]. Studies show that even increasing the
reservation of a person does not fully guarantee the preservation
of life and health after exposure to fragmentation ammunition
[18].

When performing peace-support missions, counter-terrorism
operations, in local military conflicts from 40 to 72% of injuries
are shrapnel, of which more than 50% are blind, most commonly
affects the lower limbs and the most massively damaged muscle
tissue [3,5,8,12].

Muscle tissue regeneration after extensive injuries affects for
regenerative process in terms of gunshot wounds and rehabilita-
tion of the injured and is an important medical and social issue.
After significant gunshot damage to the soft tissues, has been
observed a longstanding and defective recovery of skeletal mus-
cles with replacement dead fibers by conjunctive tissue [11,13].
Connective tissue cells — fibroblasts — perform an important
function in wound healing, are capable of division, growth, and
movement, synthesize extracellular matrix, secrete precursors of
collagen, elastin, and mucopolysaccharides [9,17].

The question of the duration of reparative processes, full-
fledged tissue restoration, and the formation of mature scar tis-
sue after a gunshot shrapnel wound remains unclear. One of the
methods allowing determine in-depth the recovery of the func-
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tioning and structure of tissues at the subcellular level is the sub-
microscopic [1,10].

To study the peculiarities of rearrangements of skeletal muscle
fibroblasts surrounding the wound canal at various times after an
experimentally modeled gunshot shrapnel wounds.

Material and methods. Experimental modeling of gunshot
shrapnel wounds of soft tissues has been carried out on 20 lab-
oratory animals — breeding rabbits of the breed «Chinchillax.
The mass of animals was 2200-3000 g. The average weight of
animals was 2620+120 g. To laboratory animal was caused a
gunshot wound in the sartorius area with the gun «Fort-12» cali-
ber 9 mm, with a reinforced cartridge loaded with cut-off (with-
out a cap) metal screws SMK 3.5x9.5 («self-tapping screw»)
mass 0.9-1.1 g, from a distance of 3.0 m. The initial velocity
of the fragment was 305 m/s. Gunshot shrapnel wounds were
simulated in a certified shooting range while meeting the safety
requirements.

Laboratory animals were kept in a vivarium of the Kharkiv
Medical Academy of Postgraduate Education in standardized
conditions using natural light and a standard diet, with free ac-
cess to water and food, in accordance with the international rules
of the “Guide for the Care and Use of Laboratory Animals” [7].
Experimental work was carried out in accordance with Euro-
pean animal handling requirements [2,4].

Research protocols using laboratory animals were approved
by the local ethics committee of the Military Medical Clinical
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Center of the Northern Region (positive decision of the Ethics
Commission Ne 3/2 dated March 12, 2015 “On conducting re-
search on gunshot wounds of soft tissues using laboratory ani-
mals”).

Pieces of tissue, taken after the withdrawal of the experimen-
tal animals from the experiment, for electron microscopic ex-
amination, were placed for provisional fixation in 2,5% buffered
solution glutaric dialdehyde for 5-6 hours at a temperature 4°C.
After finishing the pre-fixation, the tissue pieces were rinsed in
buffer solution and transferred to a 1% buffered solution osmic
anhydride for 2-3 hours at temperature 4°C. The tissue was de-
hydrated in alcohols of increasing concentration and acetone,
impregnated with a mixture of epoxy resins (epo-araldite), and
enclosed in blocks according to generally accepted methods.
The polymerization of the blocks was carried out in a thermostat
at a temperature of 60°C for two days.

From the blocks obtained, on the ultramicrotome UMTP-4
were prepared ultrathin sections, which, after contrasting with
lead citrate, were studied under an electron microscope EM-125
at accelerating voltage 75 kV. The increase was chosen adequate
to the research objectives and oscillate in the range 20000-
60000 arm.

Quality control of the processing of histological tissue biop-
sies were intact experimental animals.

An electron microscopic study of the ultrastructural organiza-
tion of skeletal muscle fibroblasts of intact experimental animals
showed the adequacy of histological processing of tissue since
the submicroscopic structures of the fibroblasts corresponded to
modern outlooks and there was no destruction of their membrane
structures. The ultrastructure of reparative processes in the tissues
of gunshot wounds was studied 30 and 60 days after injury.

Results and discussion. Thirty days after the gunshot wound
of the femoral muscle, metabolically active fibroblasts were
found in the tissue filling the wound canal. The ultrastructural
organization of most of these cells has not been changed. The
fibroblast cytoplasm contained well-developed organelles (Fig.
1A). Cores had an elongated irregular shape and an electrodense
matrix. The core membrane formed a large number of invagina-
tion, was moderately loosened. Perinuclear spaces are unevenly
expanded and filled with an electronically transparent substance.
Most of the core chromatin was in a condensed form and its
osmiophilic lumps were concentrated along the core membrane.
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Decondensed chromatin granules were located mainly in the
central region of the core matrix.

Thrust oneself forward of hyperplasia of the granular mem-
branes, endoplasmic reticulum, the tank, which is flattened and
filled with a substance of fine-grained structure and medium
electron density. On the membranes of the granular endoplasmic
reticulum were present numerous ribosomes, which indicates
an intensive protein synthesis. It is discovered that in the cy-
toplasm a small number of small mitochondrial having a com-
pact-grained matrix and average electron density. Mitochondria
contain a small number of short cristae. Laminar cytoplasmic
Golgi complex without significant changes. Its smooth mem-
branes are parallel-oriented, stacked, and surrounded by many
small vesicles. Fibroblasts were almost always surrounded by
bundles of randomly oriented collagen fibers. Sometimes near
fibroblast detected crimped bundles of collagen fibers having
different osmiofiliey. The cytoplasmic membrane of fibroblasts
clearly contoured without loosening and lysis.

Along with this, fibroblasts were found in the preparations,
the submicroscopic organization of which indicated the course
of various degenerative processes at the intracellular level.
Their organelles had focal destruction of intracellular mem-
brane structures (Fig. 1B). The core membrane was subject to
loosening, had small foci of destruction. Perinuclear spaces are
unevenly expanded and filled with an electronically transparent
substance. In a short distance from the clusters of disorganized
smooth membranes of the lamellar cytoplasmic Golgi complex,
were found secondary lysosomes and small inclusions of lipids.

The matrix of swollen mitochondria had a low electron den-
sity. In some fibroblasts, the outer membranes and cysts of mi-
tochondria were subject to focal destruction. Fragmentation of
granular endoplasmic reticulum membranes was found in prepa-
rations.

During this period, the preparations show the appearance of
definitive forms of development of fibroblasts — fibrocytes, the
cytoplasm of which contained a small number of organelles
subject to focal destruction, as well as the inclusion of lipids
and secondary lysosomes. The cytoplasmic membrane of some
fibrocytes is loosened, and in individual cells is subject to total
destruction. Fibrocytes are usually surrounded by a large num-
ber of collagen fibers, in which lipid inclusions were often found
(Fig. 10).

C

Fig. 1. The ultrastructure of fibroblasts of the scar tissue of the injured channel
on the 30th day after the simulation of a gunshot wound.
A — core membrane tortuosity and invagination, expansion of perinuclear spaces, x 65000.
B — secondary lysosomes in the cytoplasm, x 63000.
C — a large number of collagen fibers surrounding the fibroblast inclusion of lipids near fibrocytes, x 55000
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Fig. 2. Ultrastructure of fibroblasts from tissue surrounding the injured canal at 60 days after a gunshot wound.
A — incorrectly shaped nuclei. Fatty degeneration in the nuclei and cytoplasm. The cytoplasm is partly with invaginations, partly
destroyed. The chromatin of the nuclei is large-granular, localized in the karyolemma with an enlightened middle of the nucleus,
x75000. B — varying degrees of osmiophilia collagen fibers, x62000. C — the extensive chain of collagen fibers, x 50000

Experimental animals, sixty days after a gunshot injury in the
tissue surrounding the wound canal, are observed a rearrange-
ment of the submicroscopic architectonic of fibroblasts, which
is characteristic of reducing the synthetic activity of their organ-
elles. Fibroblast cores had an irregular shape and an electron-
transparent matrix. The nuclear membrane formed a small num-
ber of various depths, invaginations. There is patchy loosening
of its structure. Perinuclear spaces were not changed and had a
constant width. A significant part of the core chromatin was in
a condensed state, in a state of osmiophilic lumps which was
located on the karyotheca. A small number of facets of decon-
densed chromatin and ribosomes are diffusely scattered over the
central area of the core matrix. In some cores detected dense os-
miophilic cores. The cytoplasm of separate fibroblasts contained
secondary lysosomes, which were visualized in the structure of
which degeneratively altered fragments of the membranes of the
granular endoplasmic reticulum. The fibroblast cytoplasm con-
tained large lipid inclusions (Fig. 2A).

Mitochondria are small, containing truncated cristae. The out-
er mitochondrial membranes were loosened and contained foci
of destruction. The mitochondrial matrix had a finely granular
structure and average electron density. Lamellar cytoplasmic
Golgi complex of fibroblasts is reduced and represented by clus-
ters of randomly oriented, loosened fragments of smooth mem-
branes. The cytoplasmic membranes of fibroblasts were loos-
ened and contained a large number of foci of destruction. Next
to the fibroblasts of the newly formed connective tissue filling
the wound channel, a large number of bundles of randomly ori-
ented collagen fibers with varying degrees of osmiophilia were
found (Fig. 2B).

In the preparations, fibrocytes detected with totally destroyed
intracellular membranes and organelles. Around the fibrocytes
was an extensive network of randomly oriented collagen fibers
with inclusions of osmiophilic lipid drops. Characteristic is the
varying degree of osmiophilia of bundles of collagen fibers (Fig.
2C). Therefore, all fibroblasts found in the newly formed fibrous
tissue filling the wound canal are secondary. That is, this fibrous
tissue arose on the 60th day in place of the previously formed,
but not resistant fibrous tissue, which is destroyed. This is evi-
denced by dying mature fibroblasts with atrophic and necrotic
changes.

On the 30th day after the simulated gunshot shrapnel wound,
HeoHO3HauHbIe changes in scar tissue fibroblasts were revealed.
Nuclear membrane invaginations, secondary lysosomes in the
cytoplasm were detected. These features indicate the metabolic
activity of fibroblasts. The largest numbers of fibroblasts had a
typical ultrastructural organization and were surrounded by a
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large number of synthesized collagen fibers.

At the same time, some of the preparations of these terms
showed fibroblasts, with signs of various dystrophic processes
in the form of focal destruction of intracellular membrane struc-
tures. The nuclear membrane became tortuous and had small
foci of destruction.

However, there were signs of maturity of fibrous tissue. This
is evidenced by the definitive forms of fibroblast development —
fibrocytes. The cytoplasm of fibrocytes contained a small num-
ber of organelles with signs of focal destruction, the inclusion
of lipids and secondary lysosomes. Such changes are usually
observed with focal destruction and ongoing processes of re-
modeling of the muscle scar at these times [15]. That is, against
the background of the dominant number of active fibroblasts
participating in the compensatory-adaptive processes, the ma-
ture fibrous tissue that forms the wound canal is destroyed. Con-
sequently, the newly formed fibrous tissue up to 30 days, which
filled the muscle defect in the wound channel, is not stable and is
formed against the background of maturing, but decaying tissue,
not for the first time.

On day 60, fibrocytes with totally destroyed intracellular
membranes and organelles were detected. Around them was an
extensive network of randomly oriented collagen fibers with in-
clusions of osmiophilic lipid drops. Such changes and a revealed
decrease in the synthetic activity of fibroblasts correspond to the
depletion of repair processes [14].

It was found that there are convoluted bundles of collagen
fibers near fibroblasts with different osmiophilia. This can be
caused by exposure to heavy metal ions. They could get into
the wound channel as a result of the passage of the damaging
element. It is also possible the sedimentation of metal ions dis-
solved in the tissue fluid from the material of the damaging el-
ement. The described dystrophic and destructive disorders of
fibroblast organelle from the area of the gunshot canal do not
depend on the timing of observation. These disorders are the
result of mitochondrial dysfunction, which disrupts intracellular
bioenergy.

Conclusion. On the 30th day after the gunshot wound, the
scar tissue is not yet fully mature. This is documented by a sig-
nificant number of fibroblasts and a smaller number of mature
cells of fibrous tissue — fibrocytes.

On the 30th day after a gunshot wound, most of the cells of
the scar tissue of the wound canal, femoral muscle of rabbits was
represented by fibroblasts with a disturbed structure of nuclei
and cytoplasm, often characteristic of compensatory-adaptive,
synthetic and reparative processes. Fibroblasts were surrounded
by a large number of collagen fibers.
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It should be emphasized that a small number of fibroblasts
were detected in the preparations, the cyOxierouynas organiza-
tion of which indicated the course of intracellular dystrophic
processes. Single fibroblasts contained organelles whose ultra-
structural architectonics indicated the occurrence of catabolic
processes, accompanied by the formation of secondary lyso-
somes and foci of cytoplasm apobiosis. Consequently, already
mature fibrous tissue undergoes destruction of non-gunshot
genesis.

Sixty days after a gunshot wound, the submicroscopic or-
ganization of fibroblasts from the wound canal area subjected
to disorders associated with a decrease in the synthetic activ-
ity of fibroblasts. A significant portion of fibroblasts is turned
into fibrocytes. In the tissue areas surrounding fibrocytes, a large
number of bundles of collagen fibers are determined, that have
varying degrees of osmiophilia, which is probably caused by the
presence of heavy metal ions in the wound channel remaining
after the damaging element passed through the femoral muscle.

The above documents the good maturation of the formed con-
nective tissue of the wound canal. However, the presence of
young fibroblasts and their functional activity denies the com-
plete completion of this process by day 60.

Limitations. This study has certain limitations. First of all,
gunshot shrapnel wounds were modeled in the laboratory and
may differ from actual shrapnel wounds received during a com-
bat injury. The period of taking histological material is limited
to 60 days after a simulated gunshot shrapnel wound. Further
changes in skeletal muscle fibroblast rearrangements were not
investigated. The results obtained may be useful for further stud-
ies of this problem.

Funding. This study was funded by the Ministry of Health of
Ukraine from the state budget.
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SUMMARY

DYNAMICS OF ULTRASTRUCTURAL REARRANGE-
MENTS OF SKELETAL MUSCLE FIBROBLASTS AF-
TER SIMULATED GUNSHOT SHRAPNEL WOUNDS

'Mikhaylusov R., *Negoduyko V., 'Pavlov S., *Oklei D.,
!Svyrydenko L.

!Kharkiv Medical Academy of Postgraduate Education; *Mili-
tary Medical Clinical Center of the Northern Region of the
Ministry of Defense of Ukraine, *V.N. Karazin Kharkiv National
University, Ukraine

Purpose of the study the peculiarities of rearrangements of
skeletal muscle fibroblasts surrounding the wound canal at vari-
ous times after an experimentally modeled gunshot shrapnel
wounds.

Experimental modeling of gunshot shrapnel wounds of soft
tissues has been carried out on 20 laboratory animals — breed-
ing rabbits of the breed «Chinchillay». To laboratory animal was
caused a gunshot wound in the sartorius area with the gun «Fort-
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12» caliber 9 mm. The initial velocity of the fragment was 305
m/s. Ultrathin muscle sections were examined using an EM-125
electron microscope at accelerating voltage of 75 kV, with a
magnification of 20000 - 60000 arm.

In an experiment it was revealed that on the thirtieth day most
of the fibroblasts of the wound canal in the femoral muscle tis-
sue had an ultrastructure characteristic of the course of com-
pensatory-adaptive, synthetic, and reparative processes. Sixty
days after a gunshot wound, the submicroscopic organization
of fibroblasts from the wound canal area undergoes disorders
associated with a decrease in the synthetic activity of fibroblasts.

Keywords: fibroblast ultrastructure, simulated gunshot shrap-
nel wound, focal organelle destruction.

PE3IOME

JUHAMUKA VYJIBbTPACTPYKTYPHBIX IIEPECTPO-
EK ®UBPOBJIACTOB CKEJIETHBIX MBbIIIIL [TOCJIE
MOJAEJIUPOBAHHOI'O OT'HECTPEJIBHOI'O OCKO-
JJOYHOI'O PAHEHUSI

"Muxaiisycos P.H., ZHeronyiixo B.B., 'Tlassios C.b.,
30xureit J1.B., 'Ceupuaenxo JIL.IO.

' XapbKko6ckas MeouyuncKkas akaoemust ROCiIeOUNIOMHO20 00pa-
s06anus; *Boenno-meduyunckutl kaunuveckuil yenmp Cesepho-
20 peauona Munucmepcmea oboponst Ykpaunol; SXapvrosckuil
Hayuonanvuwill ynueepcumem um. B.H. Kapasuna, Ykpauna

Lenp uccnenoBanust — ONpeaeaIuTb 0COOCHHOCTH EpeCTPO-
KU (puOpOOIACTOB CKEJIETHBIX MBIIIL, OKPYXAIOIIUX PaHEBOM
KaHaJ, B Pa3HbIe CPOKU MOCIIE IKCIIEPUMEHTAIBEHO CMOJICINPO-
BaHHOI'0 OTHECTPEIEHOTO OCKOJIOUHOTO PaHEHHSI.

DKCIepUMEHTAIbHOE MOZCINPOBAHNE OTHECTPENIBHBIX OCKO-
JIOYHBIX PaHEHHI MATKHMX TKaHel npoBeneHo Ha 20 iaboparop-
HBIX JKMBOTHBIX - IUIEMEHHBIX KPOJIMKaX I10PO/bI LHI/IHLUI/IJ'U'Ia.
JlaGopaTopHbIM )KHBOTHBIM HAaHOCHJIOCH OTHECTPENBHOE PAHEHUE
B 00J1acTh MbIIII Oepa U3 micToseTa «Popt-12» kamuopa 9 M.
HauaisHast ckopocth ockonka 305 m/c. YBTpaToHKKE Cpe3bl MBIIII]
HCCIIEZIOBAHbI Ha AJIEKTPOHHOM MHKpockorie OM-125 npu yckopsito-
1meM HanpsbkeHuu 75 kB, ¢ ysenmuenuem 20000-60000 kpar.

B OKCHEPUMEHTE BBISIBJICHO, YTO HA TPUALATHIC CyT](I/I 60,]'[]>—
1rast yacth (HUOPOOIACTOB PAHEBOTO KaHAJIA B MBIIIICYHOM TKaHH
Oezpa MMesa yIabTPACTPYKTYPY, XapaKTEepHYIO UIsi KOMIICHCa-
TOpHO-HpI/ICHOCO6I/IT€HbelX, CHUHTETUYCCKUX U pEIapaTUuBHBIX

nporeccos. CIIyCTs IECTAECAT IHEH M0CIe OTHECTPEIBHOTO pa-
HEHUsI CyOMUKPOCKOITMYecKast opranu3anust pruopobactoB u3 00-
JIACTH PAHEBOTO KaHalla IPETEpPIICBaeT HAPYILICHHSI, CBI3aHHBIC CO
CHIKCHHEM CHHTETHUCCKOM aKTHBHOCTH (hHOPOOIaCcTOB.
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