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ABSTRACT

In this study a total number of 15 patients with a mandib-
ular fracture are included. The age of the patients is less
then 16 years old. This study was done in the period of
2010-2018.

A two groups were created based on the trauma location:
Isolated mandibular traumas (mono and bilateral frac-
tures)were 8 patients and 7 patients were diagnosed as
comminuted mandibular fractures.

The methods of tretament was chosen to be either non
surgical ( orthodontic + orthognatic screws and IMF) or
cobmined with a surgical treatment. The laboratory tests
and radiology was done to all patients. Radiology includ-
ed OPG and 3D computer tomography. These patients
were examined by pediatrician, pediatric surgeon,
neurotraumatologist and anesthesiologist.

The treatment was planned individually based on the age
and the fracture location. Three methods of treatment
were used:Non surgical, surgical and combined. Out of
15 patients 3 patients were treated non surgically (or-
tho,orthognatic screws and IMF ). The algorithm of non
surgical treatment : it is important to do the reposition
with orthodontic device immediately after trauma for two
weeks | class of rubber rings and next step will be placing
I11 class , Il klass rubber rings and cross midline should
be repositioned with rings as well. In case if only 10 or
less teeth are present orthognatic screws should be
placed to stabilize. As a result of conservative treatment,
the mean deviation was 6.6mm before treatment, 0.3mm
after 3 months of treatment, and no deviation was ob-
served 6 months later. Only one surgical treatment was
performed in 10 patients. Treatment consisted of
osteosynthesis surgery with a titanium mini plate. The
median deviation in these infants was 4.4 mm before
treatment, 0.9 mm at 3 months after treatment, and 0.8
mm after 6 months.

2 out of 15 patients underwent combined surgical and or-
thodontic ~ treatment.  This  treatment  includes
osteosynthetic fixation of maxillaryandibular area with
rubber rings. At the time of admission, the average devia-
tion was 2 mm before treatment, 1.5 mm 3 months after
treatment, and 0.5mm after 6 months. In each of the three
treatment groups, the condition of the condyle — articlular
eminence and the stages of treatment were controlled by
the same doctor.

Conclusion. When comparing surgical and conservative
methods in our study, it was decided that, depending on
the clinical case, a conservative method can be regarded

as a major method of choice. Currently, there are many
ways to treat jaw fractures in children. Nevertheless, the
number of complications is small. The superiority of one
method over another method allows it to be applied in the
standard way in every clinical setting. Proper and timely
treatment can lead to severe consequences in the growing
organism.

There is also no complex treatment protocol for age crite-
ria, type of fracture, and localization of jaw fractures.
Taking these criteria into consideration, the standard
protocol is being developed.

Keywords: Pediatric mandibular body fractures, con-
servative treatment, surgical treatment.
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HOBMI1 MIJIXIJ J0 JIKYBAHHS JUTSTUNX
MEPEJIOMIB HJKHBLOI IEJENN

B oanni docnioocenns exmoueno 15 nayienmis 3 nepeno-
MoM HudIcHbOI wenenu. Bix nayienmis - menuie 16 pokie.
Ilane oocnioscenns nposoounocs 6 nepioo 2010-2018 pp.
B 3anescnocmi 6i0 noxanizayii mpaemu 6yau cpopmosati
061 epynu. i301b06AHI MPAGMU HUNCHLOL ujenenu (MOHO-I
binamepanvui neperomu) - 8 nayicumis, y 7 nayicumis
01a2HOCMOBAHO OCKONKO8I NepenoMu HUNCHbOT Wenen.
Memoou mpemamenmy 6yn0 00pano sk HexipypeiuHi
(opmoodoumuuni + opmoenamuuni eeunmu i IM®), max i
KOMOIHOBAHI 3 XIpypeiunum HiKyeaHHsam. Bcim nayienmam
6y10 nposedeHo nabopamopHe mMa PeHM2eHON02iuHe
Oocnioocenns.  Padionocia  exmouana O3 i 3D
komn'tomepny — momoepagiio. Ll  nayicumu  6yau
obcmediceni  nediampom, OumAdYUM Xipypeom, Heupo-
MPAGMAMON020M i AHECME3I0NI020M.

JlikyeanHsa nianyeanocsa iHougioyanbHo, 8Uxoo0sauu 3 6iKy i
Jokanizayii nepenomy. 3acmocogysanucs mpu memoou
JUKYBAHHA: HeXipypeiuHul, Xipypeiunuil i KombiHosaHuil. 3
15 nayienmis 3 nayicumu 6ynu nponikosawi He Xipypeiu-
Hum wiasaxom (Opmo,opmoenamuuni 2eunmu ma IMF ).
Aneopumm HexipypaiuHo2o NiKY8AHHA. 8AHCIUBO 3pOOUMU
Peno3uyito 3a 00NOMO2010 OPMOOOHMUYHO20 anapamy
8i0pasy nicia mpaemu npomsazom 080x mudwcuie | xnac
2YMOBUX KiNleyb | HACYNHUM KPOKOM Oyoe po3miuyeHHs
I xracy, N knac eymosi kinvys i nonepeuna cepeous ii-
Hisl NOBUHHI OymMU pPeno3uyioHo8ani 3 Kilbyamu, a ma-
Kootc. Y pasi, akwo minvku 10 abo menwe 3y6ie npucymmi
OPMOSHAMUYHI 28UHMU NOBUHHI OyMU po3miujeHi 0/
cmabinizayii. B pesynomami koncepsamuerozo niKy8aHHs
cepeoHe BiOXUNeHHS: cmanosuao 6,6 um 0o aikyeauns, 0,3
MM uepes 3 micayi JniKyeamua, a uepe3 6 micayie
sioxunenHs He cnocmepieanocs. Tineku o0Oue Xipypeiuue
JiKyeanus 0yno euxowawo y 10 nayienmis. JIikysamnns
CKIA0Anocs 3 onepayii ocmeocunmesy mMumaHogol MiHi-
nracmurorw. Mediana 8ioxunenus y yux oimeii cmaHo8u-
aa 4,4 mm 0o nixyeanns, 0,9 mm uepez 3 micayi nicas ni-
kyeanns ma 0,8 mm uepes 6 micayie.
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2 3 15 nayienmis npotiwiu KomOiHO8aHe Xipypeiune ma
opmooonmuyne nikysauus. Lle nikysanns exmouac @ cebe

ocmeocuHmemuyHy QIiKcayiro wenenHo-HUNCHbOWe1enHol

obnacmi eymosumu xinvyamu. Ha momenm naoxoooicenns
cepedHe GiOXUNeHHs CKAano 2 Mm 00 niKyeauHs, 1,5 mm
uepes 3 micayi nicaa nikyeanns i 0,5 mm uepes 6 micayis.
YV koorcniti 3 mpvox epyn nikysanms cmamn 8UpocmKo8020-
€y2nob06020 niOHeceHHsi I emanu JiKY8aAHHS KOHMPOIIO-
BANUCS OOHUM | MUM dice TIKApeM.

Bucnoeok. Ilpu nopigusanni xipypeiunux i KoHcepsamus-
HUX MemoOi8 8 HAUOMY O0CTIONCEHHT OYI0 SUPIULEHO, WO
8 3A/1edCHOCTNI 8I0 KIIHIYHO20 6UNAOKY KOHCEPBAMUGHUL
MemoO Modice po321s10amucsi KK OCHOGHUN Memoo 8ubo-
py. B Oanuii uac icmye Oesniu cnocobie JiKy8aHHs.
nepenomie wenenu y dimeu. Ilpome, Kinbkicmv YCKAIa0-
HeHnb Heesenuxa. llepesaca 00HO20 Memody HAO IHWUM
003680JI51€ 3ACMOCOBYBAMU U020 CHAHOAPMHUM CNOCOOOM
6 0yOb-saKux KiiHiuHux ymoeax. IIpasumvne i ceoeuache
JKYBAHHSI MOJICe NpUsecmu 00 MANCKUX HACAIOKIE 6
opeanizmi, wo pocme. Taxoowc GiOCYymHill KOMNJIEKCHUL
NPOMOKOJ NIKYBAHHA 30 BIKOBUMU KpUmMepismu, muny ne-
penomy i nokanizayii nepenomie wenenu. 3 ypaxy8anHam
Yux Kpumepiie po3pooSEMbCsi CMAHOAPMHUL RPOMOKOIL.
Kniouogi cnoea: oumsuuil neperom mina HUNCHbOI wene-
nu, KOHcep8amusHe AiKy8amnHs, Xipypaiune iKYy GaHHsI.

E. M. Aboynnaes
1-i kunnueckuit neHtp, baky, AzepOaiipkan

HOBBII OAXO/I K JIEYUEHUIO JETCKHAX
MEPEJIOMOB HW)KHE YEJTIOCTH

B nacmoswee ucciedoganue gxkmoveno 15 nayuenmog c
nepenomom Hudcheli uemocmu. Bospacm nayuenmog-
meHee 16 nem. /lannoe ucciedosatue nposoOUIOCH 8 ne-
puoo 2010-2018 22. B 3agucumocmu om JOKATUIAYUU
mpasmul OblU CHOPMUPOBAHBL O8€ SPYNNbL. US0IUPOBAH-
Hble Mpagmbl HUNCHel Yeocmu (MOHO-U OUIAmepatbHble
nepenomsl) - 8 nayuenmos, y 7 nayueHmos ouazHocmu-
POBAHbBL OCKONbYAMbIE NEPENIOMbL HUIICHEU YeNI0CTU.
Memoowr mpemamenma Oviiu GblOPANbL KAK HEXUPYpIU-
ueckue (oOpmooonmuyeckue + opmocHamuiecKue GUHMbL
u UM®), max u KoMOUHUPOBAHHbIE C XUPYP2UUECKUM Jle-
yenuem. Bcem nayuenmam oviiu nposedenwvl 1abopamop-
Hble UCCIe008aNUA U PEHM2EHONI02UYECKOe UCCIeO08aHuUe.
Paouonoeusn exmouana OII" u 3D xomnsvromepuyto mo-
mozcpaghuro. Omu nayuenmovl ObLIU 00CICO08AHBI NEOU-
ampom, O0emcKum Xupypeom, Heupompasmamonro2om u
AHeCe3UONI02OM.

Jleuenue naanuposanioce UHOUBUOYATILHO, UCX005 U3 603-
pacma u noxanusayuu nepeaoma. Ilpumenaiucs mpu me-
mooa neueHus: HeXupypeuiecKutl, Xupypeuueckuti u Kom-
ounuposanmnsiil. M3 15 nayuenmog 3 nayuenma Ovliu
npoaeyenvl He xupypauieckum nymem (Opmo, opmozha-
muyeckue eunmol u IMF ). Aneopumm Hexupypauueckozo
JIeYeHUsL. BAJICHO COeNamb PeNno3UYUIo ¢ NOMOUbIO OPMo-
OOHmMUYeCKo20 annapama cpazy nocie mpasmel 6 meye-
Hue 08yx Hedelb I Kiacc pe3urosvix Koaey u ciedyroumum
wazom 6ydem pazmeuenue 11 knacca, 11l kracc pezuro-
8ble KObYA U NONEPeyHAs CPEeOHSIS TUHUSA OO0JHCHBL ObIMb
PEno3UyUOHUPOBAHbL C KOIbYAMY, a maxoice. B ciyuae,
ecau moavko 10 unu mernee 3y608 npucymcmeyom op-

mozHamuueckue sUHmMbl OOJIICHbL ObIMb pasmeujersl OJis
cmabunusayuu. B pezynomame Koncep8amueHozo ieye-
HUsL cpedHee OMKIOHEeHUe cocmasuio 6,6 Mm 0o nevenus,
0,3 mm uepe3 3 mecaya neuenus, a uepe3 6 mecayes om-
KIIOHeHue He HabIo0anocs. Tonvko 00HO Xupypeu-
yeckoe niewernue ovLIo guinoanero y 10 nayuenmos. Jleue-
HUe COCMOSIIO U3 ONepayuu OCmeocuHme3d Mumaro8ou
Munu-naacmunou. Meouana omkioHenus y smux Oemeul
cocmasuna 4,4 mm 0o newenus, 0,9 mm uepes 3 mecsya
nocne nevenus u 0,8 mm uepes 6 mecsayes.

2 u3 15 nayuenmos npowiiu KOMOUHUPOBAHHOE XUPYP2U-
yeckoe U OpmMOOOHMUYECKOe JedeHue. Dmo aeyenue
gKI0uaem 8 cebs OCMeoCUHMemMUYecKylo uxkcayuro ye-
JIOCMHO-HUIICHEHeTIOCMHOU 001IACTNU PEe3UHOBLIMU KOJlb-
yamu. Ha momenm nocmynienuss cpednee OMKIOHEHUE
cocmasuno 2 mm 00 nevenus, 1,5 mm uepes 3 mecaya no-
cne newenusi u 0,5 mm uepes 6 mecayes. B kaxcoou u3z
mpex epynn fedeHus COCMOsIHUe MbIeIK080-CYCMABHO20
B036bIUEHUL U IMANbL eUEHUsT KOHMPOIUPOBANUCL O0-
HUM U THEM JIce 8DAYOM.

Bu1600. Ilpu cpasuenuu xupypeuveckux u KOHCEpeamus-
HbIX MEMOO08 8 HaueM UCCLe008aHUU ObLIO PEULEHO, Ymo
8 3A6UCUMOCTNU OM KIUHUYECKO20 CYYds KOHCEp8amus-
HbLIL MEmoO MOJCem pPAcCMaAmpueamuvCs KAk OCHOGHOU
Memoo evlbopa. B nacmoswee epemsi cywecmeyem
MHOHCECMBO CNOCOOO8 NeUeHUsi NEPeloMO8 YeOCU Yy
Oemell. Tem He MeHee, KOIUUECMBO OCLONCHEHUL HeBe -
k0. ITlpesocxodcmeo 00020 Memoda HAO Opyeum no360-
JIslem NPUMEHSIMb €20 CMAaHOAPMHBIM CROCOOOM 8 T0ObIX
Kaunuveckux ycenosusx. Ilpasuivhoe u ceoespementoe
Jledenue ModICem nPUGECU K MANCEIbIM NOCICOCMEUIM 8
pacmywem opeanusme. Taxoice omcymcemeyem Kom-
NIEKCHbIL NPOMOKOIL JledeHUsL N0 803PACMHbIM KPUMepu-
M, MUNY NepeiomMa U JOKATUZAYUL NEPETIOMOB YeTIOCTIU.
C yuemom smux Kpumepuee pazpabamvléaemcst CMaH-
0apmmbitl NPOMOKOIL.

Knroueewvle cnosa: demckuii nepeiom mena HUdMCHelU ye-
Jocmu, KoHcepsamushoe nevenue, Xupypauieckoe ieye-
Hue.

Introduction. The fractures of the skeletal
bones in children are less common then in adults.
Jaw fractures are most commonly seen in children in
the age of 7-14 years old, with a prevalence in boys.
The cause of the fractures are different, however the
most popular among them are high altitudes, motor
accidents, sports and street trauma [1-3]. Along with
these, animal bites are also observed in clinical prac-
tice [4, 8, 9]. Jaw fractures are sometimes seen in
children with craniocerebral trauma, fractures of
other facial skeletal bones, and soft tissue injury [1-
3]. The small size of the jaw, the location of growth
zones, the presence of a large number of dairy teeth,
and the permanent teeth might be a risk factors for
the treatment of pediatric fractures and may lead to
developmental anomalies. The preservation of the
jaw growth zones during the treatment is important
for the future function and development of the skele-
ton. Restoration of jaw integrity in children has not
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been the early recovery of single function and plays
an important role in the development of the skull-
skeleton in the future [5, 6, 9]. In addition, it should
be noted that the treatment should be performed on
time, by taking into account physiological differ-
ences between children and adults. Because rapid
pacing of bone fragments in pediatric groups re-
quires immediate treatment of children and the re-
covery process is at a great phace [7, 10].

The treatment of facial traumas remains one of
the actual problems of modern dentistry and facial
surgery. Pediatric fractures are leading to a major
complications, because of the development of the
jaw in the growing organisms adversely affects the
traumatic pathology, and the direct effect of the
jaw's growth zones results in disorders of develop-
ment [11,12].

Materials and methods. In this study a total
number of 15 patients with a mandibular fracture are
included. The age of the patients is less then 16
years old. This study was done in the period of
2010-2018.

Three girls (20 %) and twelve boys (80 %) were
among these fifteen patients. The ethiological factor
was falls, motorcyclists traumas, animals bite, inju-
ries during traffic accidents and unknown reasons. A
two groups were created based on the trauma loca-
tion: lIsolated mandibular traumas (mono and bilat-
eral fractures) were 8 patients and 7 patients were
diagnosed as comminuted mandibular fractures.

e < -
3 =

The methods of tretament was chosen to be ei-
ther non surgical (orthodontic + orthognatic screws
and IMF) or cobmined with a surgical treatment.
The laboratory tests and radiology was done to all
patients. Radiology included OPG and 3D computer
tomography. These patients were examined by pedi-
atrician, pediatric surgeon, neurotraumatologist and
anesthesiologist.

Clinical case. A girl in the age of 8, was admit-
ted to our hospital with a facial assymetry, mandibu-
lar deviation (3-4 mm to the left side). malocclusion,
right side paresthesia, and posetive Vensan symp-
tom. As per the history it was found that a patient
fall down three months ago. As a result of the trau-
ma patient had comminuted right side mandibular
body fracture and displaced left sided condylar head
fracture (picture 1). Osteosynthesis with mini plates
was performed to a patient in a different clinic. 3
months later due to unseccesful treatment the patient
was admitted to our hospital. During the clinical ex-
amination it was found that the patient has
paresthesia , malocclusion, left sided deviation dur-
ing the mouth opening, and bone expose (picture 2).
During the palpation there was a movement of a
fragments, the position of the miniplates was incor-
rect, and a resorbtion of the bone in the fragment
line was noticed, an injury was done with a screw to
the adjacent teeth. Left side resorbtion of condylar
head is also noticed (picture 3).

Pic. 3. Incorrect position of a miniplates trauma of the adjacent teeth with a screw. In CBCT view resorbtion on the left site in head

of condyle
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Based on the age, history and fracture location it
was decided to remove the miniplates as the emergy
phase. Fracture reposition was made and a mini
plates were placed. Second step was stabilizing the
occlusion and the midline with orthognatic screws
and elastics were fixed for 6 weeks. A pysiotherapy
was prescribed for a patient to treat the paresthesia.

After three month of treatment the deviation was re-
duced up to (0,5mm), there was no facial assymetry
and the paresthesia was much less (picture 4). The
patient was also advised to start aMyogymnastics.
One year later malocclsion wasn’t noticed, there was
no deviation and the paresthesia disappeared. The
feeling was present in the lip (picture 5).

Pic. 4. 3 month later after repeated operation

Results and discussion:

The fractures were divided in this study as per
bellow list:

- Unilateral mandibular body fracture - 6 pa-
tients;

- Bilateral mandibular body fractures - 2 pa-
tients;

- Mandibular body fractures and condyle frac-
tures - 3 patients ;

- Mandibular body and mental fracture - 3 pa-
tients;

- Angular and mandibular body fracture - 1
patients.

The treatment was planned individually based
on the age and the fracture location. Three methods
of treatment were used:Non surgical, surgical and
combined. Out of 15 patients 3 patients were treated
non surgically (ortho,orthognatic screws and IMF ).
The algorithm of non surgical treatment: it is im-
portant to do the reposition with orthodontic device
immediately after trauma for two weeks | class of
rubber rings and next step will be placing Il class,
Il klass rubber rings and cross midline should be
repositioned with rings as well. In case if only 10 or
less teeth are present orthognatic screws should be
placed to stabilize. As a result of conservative treat-
ment, the mean deviation was 6.6mm before treat-
ment, 0.3mm after 3 months of treatment, and no
deviation was observed 6 months later. Only one
surgical treatment was performed in 10 patients.
Treatment consisted of osteosynthesis surgery with a
titanium mini plate. The median deviation in these
infants was 4.4 mm before treatment, 0.9 mm at 3
months after treatment, and 0.8 mm after 6 months.

2 out of 15 patients underwent combined surgi-

Pic. 5. One year later, occlusion is correct and a scar is ob-
served.

cal and orthodontic treatment. This treatment in-
cludes osteosynthetic fixation of maxillaryandibular
area with rubber rings. At the time of admission, the
average deviation was 2 mm before treatment, 1.5
mm 3 months after treatment, and 0.5mm after 6
months. In each of the three treatment groups, the
condition of the condyle — articlular eminence and
the stages of treatment were controlled by the same
doctor.

Conclusion. When comparing surgical and con-
servative methods in our study, it was decided that,
depending on the clinical case, a conservative meth-
od can be regarded as a major method of choice.
Currently, there are many ways to treat jaw fractures
in children. Nevertheless, the number of complica-
tions is small. The superiority of one method over
another method allows it to be applied in the stand-
ard way in every clinical setting. Proper and timely
treatment can lead to severe consequences in the
growing organism.

There is also no complex treatment protocol for
age criteria, type of fracture, and localization of jaw
fractures. Taking these criteria into consideration,
the standard protocol is being developed.
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C.A. I'ynrwk, C.A. HInaiioep, 0.meo.n
Opecpkuii HalllOHATBHUI MEIMYHUNA YHIBEPCHTET

K/ITHIYHA XAPAKTEPUCTHUKA
TPAUTEPHUX 30H )KYBAJIBHOI
MYCKYJATYPHU IIPH
MIOPACHIAJIBHOMY BOJIBOBOMY
CHUHAPOMI OBJINYYI

M'azo06uti cnasm euHuxae 6 pe3yibmami HAOMIPHO20 po-
3MASY8ANHA, MPUBALO20 CKOPOUEHHS, A00 CMOMIEHH
Mm'a3i8 i cmanosumes ocHO8y mioghacyiarbHo2o 601608020
cunopomy obauuys (M@BECO). Ha nepwiomy emani 8 m's-
30 BUHUKAE 3AIUWKO8A HANpY2d, a NOMIM CMAOITbHULL 10-
KanoHuti 2inepmonyc. Jlokanvui cinepmonycu cmaromo
0oicepeniom JOKANbHUX | 8I000padiceHux 6078 i nepemeo-
prowomucs 8 mpuzepui mouku (1T). Ha obnuuui TT eusg-
JAIOMBCA Yacmiule 6 OJHCYBANbHUX M'A3aX, CKPOHEBOMY,
JAMepanrbHOMy [ MedianrbHOMY KpUIOnOOIOHOMY M'A3ax.
OCHOBHUM MeMOOOM GUABIEHHSI MPUSEPHUX MOYOK 8 K-
HIUHI npakmuyi, K i 6 diaeHocmuyi mioghacyianbHozo

601606020 CUHOPOMY 0OIUYYSL 8 YIIOMY, € NATLNAYISL HCY-
BAbHUX M S316.

3 memoro usHayenHs KAHIUHUX 0cOOIUGOCmeENl GOMOUUX
m'az06ux ywinenenv (BMY) i mioghacyianvrux mpuzeprux
nynkmie (MTII) 6 ocysanvuux m'azax na mai OKmO3IUHOL
oucyukyii npu 6016080My CUHOPOMI 00aUYYsL OYIO 00-
cmeoicerno 45 xeopux (8 uonosikie i 37 xcinok). MOECO y
HUX Xapakmepuzyeascs NOCMIlHUM, Wo 30epieacmvcs
npomsazom 000U, MOHOMOHHUM OONEM, HUIOYO020, CHIUC-
Karouoeo, macnyiozo xapaxmepy. Hasenicmos mpueepnux
30H GU3HAYANOCA WLISIXOM NATbNAYIl 3d MemoOuKoio
Simons D.G., Travel J.G., Simons L.S. i nonseana y 6u-
3HAYEeHH] HAAGHOCMI 00IbOBUX OLIAHOK CHA3MOBAHHOZ0
m's3a abo bonvosux m'szosux ywineheno (BMY). Came yi
BMY nosunauanucs, ax kpumuuna mouxa (TT) abo mio-
@acyianvnuu kpumuunuil nynxkm (MTII).

B pesynomami Oyno ecmanosneno, wo 3a mpuganicmio
3aX60PIOGAHH MEPMIHU eapiiosanu 6i0 6 micsayie 00 5
POKI8. Bunuxuenns 0omo niciisi 6i08lOuH Cmomamonoza
siosHavyunu 24 (53 %) nayienma, 3 sxux: y 13 (54 %) na-
yienmis 6inb 3's6uscs nicisi npomesysanns, y 4 (17 %) —
nicas guoanenns 3y0ie, y 7 (29 %) nayicumie — nicas ni-
Kysanms 3y0ie. 11 (24 %) nayicumis nos’szyiome po3eu-
mok 601608020 cunopomy 3 namonocieto CHIC, 3 (8 %)
— 3 ypaowcennsam mpitnacmoeo nepéa, 4 (10 %) — 3 emo-
yivnum cmpecom i 2 (5 %) — 3 mpaemoro. Ilpu narvnayii
M's13i8 HA cmopoHi 6oJlo 36epmanu Ha cebe ysazy wiibHa
KOHCUCEHYIsl § Hanpyaa M'a3i8, 0COOIUBO HCYBANbHUX |
MIMIYHUX, @ MAaKod#C 8upadicena ix bomouicmo. ¥V yux m's-
3ax nanvnyeanacs desniv akmusnux MTII, pozopamyean-
H3L SIKUX O0380JIALI0 8i0mMeopumu Oilb, HA SAKUL CKAPICU-
nucst nayienmu. Ianonayis m'a3i6 npomunestcno2o 60Ky
byna bezbonicnoro abo nomipro 6omouoro. Taxodxc eusie-
asnucs bezbonicni ywinonenns (namewmui MTII), po3o-
PAMy8aHHs AKUX BUKIUKANIO NOMIPHY Oomovicms, 6e3 ip-
paodiayii. Ilanvnayia m'a3ie, wo onyckarms HUNCHIO Uje-
neny (wenenno-nio'szuxosutl, 0gouepesHuil m'sisu), Oyna
MeHw 6omouoio y 6cix xeopux. Ilpu ix nanvnayii 6ins ip-
paoditosas 6 A3uk, enomky, wiuio. OKMo3itiHi NOPYULEHHS He
MIIbKU CRPUSIIOMb UHUKHEHHIO DOTIb0BO20 CUHOPOMY, A U
3HAYHO YCKIAOHIOOMY 11020 nepebie. Cnid 3a3navumu 6u-
coxy yacmomy pozsumxy M@BCO nicaa 3y6H020 npome-
3Y8aHHs, KOMU (DYHKYIS JICYBANbHUX M'3I8 He Gcmuzde
aoanmygamucs 00 He36UYHOI OKKIIO3IL. 3MIHU OKI03il
ModHcymb SUKIUKamu MinimaneHi nopywenna ¢ CHIIC i
MOACYMb NPU38ECMU 00 0e2eHepamueHUux 3miH 8 0OHOMY
abo 060x cyanobax.

Knrouosi cnosa: m'sazo8uil cnasm, x#cysanvHa MycKyiamy-
pa, nopyuweHHs ok03ii, miogacyianrbHuii 00IbO8ULL CUH-
Opom 06nuYYsL, mpu2epri MouKy natbnayii

C.A. I'vnwk, C.A. luaiioep
Opecckuit HAMHATBHBIN METUIMHCKIA YHUBEPCUTET

KIMHNYECKAS XAPAKTEPUCTHUKA
TPATTEPHBIX 30H ’KEBATEJbHON
MYCKYJIATYPbI TP MUOPACHUAJIBHOM
BOJIEBOM CMHAPOME JIMIIA

Mbiweunviti cnasm o3HuUKaem 6 pesyibmame 4pe3mepHo-
20 pacmadicenus, OIUMENbHO20 COKPAUWEHUsl, ULU YIOM-
JIeHUs. MUY U COCMABAEm OCHOBY MUOPACYUATLHOO
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