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RENGENOLOGICAL FEATURES OF MORPHOGENESIS OF REGENERATE IN
RATS WITH OPEN FRACTURE OF LOWER JAW WITH OSTEOPOROSIS
WHICH RECEPTED THE CALCIUM CITRATE WITH IMPROVEMENT OF
CRYOPLACENTA

Summary. /n the experiment, 210 male rats of the Wistar population with an open fracture of the mandible on the background of
osteoporosis, with a separate subplantation of the fragments of the placenta, as well as in combination with calcium preparations,
established the dynamics of the radiographic features of the regenerate morphogenesis. By X-ray in rats with fracture of the mandible
on the background of osteoporosis, the phenomena of the primary tissue reaction on day 7 after the fracture transcendon 14and 21
days in a pronounced inflammatory and destructive process, which decreases by 30 days and stops only up to 45 days. In the fracture
of the mandible on the background of osteoporosis, when the drug was administered cryoplacenta, the destructive-resorptive and
inflammatory reaction was less pronounced than in the control group of rats and subsided until 21-30days, and until the 45th day,
processes of consolidation of jaw fractures predominated. In the group, with the co-administration of cryoplacenta and calcium, the
primary tissue reaction was manifested by weakly inflamed inflammation only for 7 days, and by 14 days there were phenomena of

consolidation, which, while increasing, led to the formation of dense bony callus up to 45 days.
Key words: X-ray features, fracture of the mandible, osteoporosis, cryoplacenta, calcium citrate, rats.

Introduction

The problem of treatment of patients with fractures of the
mandible is not only medical, but also social significance.
Most patientsinthis group are persons of working age, whose
long-term residence on a disability or incomplete
rehabilitation with temporary disability cannot satisfy neither
the patient nor the doctor.

Existing methods for treatment of fractures of the mandible,
despite the constant development and improvement of
approaches and methods of rendering assistance to the
victims, do not allow to fully carry out an adequate, qualitative
repositioning and fixation of the chips and to avoid post-
traumatic and postoperative complications (osteomyelitis,
delayed consolidation of debris, fusion of debris in the wrong
position, false joints, etc.) [4, 10]. Actually, for modern
traumatology and orthopedics, reconstruction of bone tissue
is possible with the help of substitute material that would not
cause inflammation, distortion and immunological
complications [8, 11].

The high content of cytokines and chemokines in the
placenta extract serves as the optimum medium for the
cultivation of fibroblast cells in tissue engineering of bone
tissue [9]. High osmotic activity of cryoplacenta causes its
necrolytic action, it allows it to be used to purify the hearth of
inflammation from tissue destruction products. Compared to
the bone marrow of the placenta, it is more accessible and
does not require any invasive manipulation [3].

Given the fact of local osteopenic syndrome in the bone
fractureto optimize osteoporosis, it is advisable to use osteotropic
drugs (calcium D-3 nicomed, myocalcic, etc.) [1, 7].

Aim of work - to establish the radiological features of the
regenerate morphogenesis in rats with an open fracture of
the mandible on the background of osteoporosis, which
received the preparation of Ca?* with the implantation of
cryoplacenta.

Materials and methods

The study of the individual action of cryopreserved xeno
drug of human placenta and calcium-citrate compatible with
the processes of repairing bone tissue of the mandible on
the background of the modified osteoporosis was performed
on 210 male rats of the Vistar population with a body weight
of 180-200 g.

Experimental osteoporosis in rats was induced by
administration of 2.5% hydrocortisone acetate solution over
a period of 60 days in a dose of 5 mg/kg body weight [2].
Subsequently, the drug was discontinued and traumatic
damage to the lower jaw was restored: the rat was fixed on
the back of the machine; under light hexanal (0.1 ml of
10% solution per 100 g of body weight) anesthesia in the
right submandibular zone was performed damage on the
skin parallel to the lower edge of the mandible in the medial
direction of 10-12 mm in length; the muscles dissected and
skeletoned the lower jaw; separating the external cortical
plate with a separating disk, and then a full bone fracture
with a bit on the line was applied, connecting the site of the
fusion of the body and the branches of the jaw in the retro-
molar region with a location 0.9 cm from the medial angle
of the mandible. The surgical wound was connected with
the oral cavity, the muscles and the skin were sutured with a
catgut. All stages of experimental research have been
performed in accordance with the International Humane
Animal Health Practices Directive in accordance with the
rules of the "European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other Scientific
Purposes” (Strasbourg, 1986) and approved by the
Committee on Bioethics of the Vinnitsa National Medical
University named after Pirogov (Minutes No. 14 of
25.11.2010).

Animals that were in the same conditions of containment
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were distributed into the following groups: group 1 - contral,
animals with combined pathology: rats under the background
of the simulated osteoporosis were performed traumatic
damage to the mandible (fracture of the mandible); group 2
- study of the effect of cryoplacenta on the repair of bone
tissue in animals that had a combined pathology: 24 hours
after the manipulation, transplant of the placenta fragments
was carried out. The implantation of the drug was performed
surgically one day after the fracture of lower jaws. For this
purpose, in rats on the back, in the area of the shoulder
blade, underneath the local novocaine anesthesia, made a
subcutaneous pocket in which a sterile fragment of the
placenta weighing 200 mg per animal was fed. The incision
was sewn and treated with antiseptics. Human placenta
fragments weighing from 1500 to 1800 mg with observance
the rules of asepsis and antiseptics were stored in sterile
disposable containers of the company "Nunc" for low
temperature preservation at a temperature of -196°C.
Cryopreservation and storage of containers was carried out
according to the technology developed at the Institute for
the problem of cryobiology and cryomedicine of the National
Academy of Sciences of Ukraine [14]; group 3 - study of the
effect of cryoplacenta in combination with calcium (calcium
citrate) in animals that had a combined pathology. The drug
calcium citrate was administered to animals once a day in a
therapeutic dose of 26 mg/kg, taking into account the
coefficient of species sensitivity.

X-ray examination was performed using the X-ray and
fluoroscopic system "Opera T90 cex” (ltaly). X-ray of the
lower jaw was carried out in fixed animals, turned to the
table with a fracture of the lower jaw. The free edge of the
lower jaw was lifted and underneath a dense pillow was
placed, a cassette was placed between the lower jaw and
the pillow [6].

Theresearchwas carriedout at 7, 14, 21, 30 and 45 days
after fracture simulation.

Results. Discussion

Comparison of the data of X-ray studies conducted in the
dynamics revealed the existence of general patterns in the
course of the reparative process. They were the primary
tissue reaction in the form of osteoporosis, secondary
inflammation in the form of destructive changes, more often
in the distal fracture of the jaw and at the lower edge of the
cortical plate of the cutter bed, resorption of the alveolar
process with the outgrowth of the roots of the teeth and
periostitis. Observation was also made of the separation of
the place of destruction in the jaw fractures and resection
sites of the alveolar appendix. This is evidenced by the
appearance of clarity of the edges and an increase in the
plane of the bone on the verge of destructive areas, signs of
osteosclerosis, as well as the delimitation of sequester and
reduction of periostitis.

Following this, signs of consolidation of the jaw fractures
appeared in the form of increasing bone density, reducing
the intensity of illumination and the width of the fracture,
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Fig. 1. Photo of X-ray of the mandible on the right of the rats with
a model of open fracture of the mandible on the background of
osteoporosis after implantation of cryoplacenta for 7 days. Signs: 1
- oblique fracture of the body of the jaw between the 3rd and 4th
teeth; 2 - phenomena of osteoporosis inthe finite parts of the chips;
3 - clearly separated areas of resorption of the alveolar appendix; 4
- weak periosteal reaction at the lower edge of the cutter bed.

Fig. 2. Photo of the X-ray of the lower jaw on the right after an
open fracture on an osteoporosis background for 7 days. Signs: 1
- obligue fracture of the body of the jaw between the 3rd and 4th
teeth; 2 - osteoporosis in the distal chest of the mandible; 3 -
resorption of the alveolar appendix; 4 - pronounced periosteal
reaction at the lower edge of the cortical plate of the cutter bed.

clarity of the image of the contours of the chips, as well as
the presence of periosteal layers, connecting chips in the
area of damage. The process of consolidation of jaw fractures
was completed by the disappearance of the fracture line
and the formation of bone callus.

The described patterns of X-ray manifestations of
osteogenesis in each series of experiments were observed
in different terms and had different degrees of severity.

The primary tissue reaction of bone in all three series
appeared on day 7 in the form of osteoporosis in the finite
parts of the chips (fig. 1).

Characteristic radiological signs of purulent inflammation,
destruction and necrosis of the bone are non-ribbed areas,
the blurriness of its edges with small bone sequesters in the
center, thickening of the periosteum (periosteal reaction) with
the formation of inflammatory exostoses. Osteoporosis rapidly
and sharplyincreases, the crack of the fracture inthe dynamics
more and more expands. These pathological processes in a
way slow down the restoration of bone formation [12].

In our study, inflammatory changes in the form of
phenomena of destruction and sequestration, as well as
pronounced periosteal reaction were noted only in the control
series (fig. 2).
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Fig. 3. Photo of the X-ray of the lower jaw on the right of the rats
with amodel of open fracture of the mandible on the background
of osteoporosis after 21 days of implantation of cryoplascene. Signs:
1 - clearly separated areas of destruction in the distal chest of the
jaw; 2 - a cavity in the bone in the region of fracture with the
presence of delimited sequester of along form.

Fig. 4. Photo of the X-ray of the lower jaw on the right of the rats
with amodel of open fracture of the mandible on the background
of osteoporosis, after implantation of cryoplacenta and
administration of Ca2+ 45 days after the fracture. Sign: 1 - fracture
line; 2 - dense bony callus; 3 - complete consolidation of jaw
fractures.

Repeated control studies give an opportunity to judge the
specific weight of inflammatory and reparative phenomena
in the process of healing. The presence of destructive lesions
and sequesters, especially their number and location, is
determined with certainty only on the basis of the data of the
X-ray examination, therefore, the latter in the fracture of the
mandible becomes particularly important [13].

Up to 74 days in the control series of animals, the
phenomena of inflammation in the form of osteoporosis,
destruction, sequestration and periosteum increased. In the
same terms in the second series of the experiment, the
same phenomena were expressed to a lesser degree, and
in the third series - by this time there were signs of
consolidation in the form of sealing of the finite sections of
thefractures. The phenomena of sequestrationand destruction
in the third series of experiments did not manifest.

Up to 21 days in the control series of the experiment,
along with the growing inflammatory reaction in the form of
large destruction, sequestration and pronounced periostitis,
osteosclerosis sites appeared in the finite sections of the
fractures, indicating a weakening of the inflammatory process.
In the second series of experiments, in the same period the
phenomena of periostitis were expressed slightly, and the
destruction sites and sequester were already clearly delimited

due to osteosclerosis (fig. 3). In the third series, up to 21
days, an increase in the density of the finite sections of the
fractures were determined; the fracture line was determined
only in the lower jaw sections. The periosteal layers
connecting the chips appeared. Osteoporosis was detected
only in the form of foci in the final parts of the fractures. All
this testifies to the effective influence on the consolidation
of jaw fractures of the complex of therapeutic measures
applied in the third series of the experiment.

Up to 30 days in the control series due to the sites of
progressive osteosclerosis, the fields of destruction and
sequestering were distinguished. The periodic reaction was
moderate. In the second series, in the same period, the
phenomenon of sealing of the bone predominated, the
periosteal reaction was slightly expressed. There was no
sequestration. All this indicated the beginning of the
consolidation of the chippings of the mandible in animals
of the second experimental group. In the third series of
experiments, up to 30 days, phenomena of consolidation
of chips in the form of bone densification, blurring of
contours, and periosteal layers, connecting chips, were
expressed. The line of fracture was not traced.

Up to 45 days in the control series, the density of
sequester decreased, there was a limit on them due to
severe osteosclerosis in the final parts of the fractures. In
the second series, in the same terms, the phenomena of
consolidation of the chips were determined, the
consolidation inthe final departments increased, the intensity
of illumination and the width of the fracture line diminished.
The periodic reaction was moderate. In the third series up
to 45 days, a dense bony callus was determined in place of
the fracture line (fig. 4).

Itis knownthat inthe absence or suppression of purulent
necrotic processes, the processes of forming granulation
tissue are activated, leukocyte infiltration is reduced,
immature bone tissue is replaced by mature, destroyed
cells secrete osteoid (extracellular matrix), which is
mineralized with the formation of bone trabecula (beams).
When forming a new bone tissue in the area of bony callus,
there are osteoclasts. During the healing and differentiation
of osteoclast fragments of bones are replaced by mature
lumbar bone, and the trabeculae of the cerebrospinal fluid
expand [5].

The results of our studies indicate that the achievement
of the most optimal ratio between the rate of proliferative
processes, the differentiation of osteogenic cellular elements
in osteoblasts and fibrin formation can be obtained with
the combined application of biological preparations of
cryoplacenta and calcium preparations.

Conclusions and perspectives of further
development

1. X-ray in the control group of rats (fracture of the
mandible in the background of osteoporosis), the
phenomena of the primary tissue reaction at 7 days after
the fracture (osteoporosis in the extremities of the fractures
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and secondary inflammation) transcend at 14 and 21 days
in the expressed inflammatory and destructive process
(destruction, sequestration and pronounced periostitis),
which decreases by 30 days (delimitation of the fields of
destruction and sequester by the sites of progressive
osteosclerosis) and is stopped only up to 45 days (decrease
inthe density of sequester by the expressive osteosclerosis).

2. In the second group (fracture of the mandible in the
background of osteoporosis when the preparation of
cryoplacenta was administered), the destructive-resorptive
and inflammatory reaction was less pronounced than in
the control, subsided to 21-30 days, and by the 45th day
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the processes of consolidation of the jaw fragments were
already prevailing.

3. In the third group (fracture of the mandible in the
background of osteoporosis with the co-administration of
preparations of cryoplacenta and calcium), the primary
tissue reaction was manifested by weakly inflamed
inflammation only for 7 days, and by 14 days there were
phenomena of consolidation, which, by increasing, led to
the formation of a dense bony callus to 45 day.

The obtained results allow, in the future, after the clinical
approbation, to more correctly solve the questions of
diagnosis and treatment of fractures of the mandible.
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lFonbyes A.M., Jlixiubknii O.0.

PEHTFEHONOrIYHI OCOBNIMBOCTI MOP®OrNEHeE3Y PEFEHEPATY Y LWYPIB 3 BIAKPUTUM MNEPEJIOMOM
HMXHBOT LWENENU HA T/l OCTEOMNOPO3Y, AKI OTPUMYBANIN MPENAPAT KANbLIIO LUUTPATY 3
IMONAHTALUIEID KPIONNALUEHTU

Pesiome. B ekcriepumeHTi Ha 210 camuysix wypiB nonynsyii Bictap 3 BiaKpUTHM r1epesioMoM HUXHbBOI LLjeneny Ha TJ1i ocTeornopoasy,
py OKpeMivi nigcanui pparMeHTIB riaLeHTH, a TakoX y CroJyHeHHI 3 rnpernaparamu KabLito BCTAHOBJIEHO ANHAMIKY PEeHTI eHOs10-
riYHmx 0cobnmBocTeri MopgoreHesy pereHepary. PeHTreHorpagiyHO y LypiB 3 nepesoMoM HUXHBLOI Lenenu Ha T/1i 0OCTeoroposy,
aBuLya NepBuHHOI TKaHMHHOI peakuii Ha 7 00y nic/is nepesioMmy nepepoctaTs Ha 14 1a 21 4o0Oy y BUpaxeHui 3ananbHu i
JAECTPYKTUBHWI 1poLec, sikmii ameHLuyeTbes Ha 30 [oby Ta KynipyeTbcs avie 40 45 4obu. oy nepenomi HXHLOI wenenu Ha T/
OCTEO0INopPo3y rnpu BBEAEHHI NMPenapary KpionaaueHTy AeCTPYKTUBHO-PE30POTUBHA | 3arasibHa pPeakuisi 6y MEHLL BUPAXEHI, HIX Y
KOHTPOJIbHIV rpyni wypis Ta Biyyxanm 4o 21-30 4i6, a 4o 45-i nobu npesasitoBamm rnpoLecu KoHconigaii Bianamxis wenenu. B rpyri
py CyMICHOMY BBEAIEHHI MPernapariB KpionaaueHTy 1a KaibLilo NepBuHHA TKaHUHHA PeakLis MposiB/sIach C/1aboBUPaKeHUM 3arna-
JIeHHSIM sve Ha 7 goby, a Bxe [o 14 obu crioctepiranncs sBuLa KoHconigadii, siki, HapoCcTak4u, rnpu3Boanin 4o YTBOPEHHS
LUYiNIbHOI KiCTKOBOI M03071i A0 45 106M.

Knio4oBi CnoBa: peHTreHonorid4Hi 0cobMBOCTI, NEPeIoM HUXHbLOI LLjenernu, OCTeornopos, KpioniaueHTa, KaablLis UMTpar, Lypu.

lonbyes A.H., Jluxuuknii A.A.

PEHTFTEHONNIOT'MYECKUE OCOBEHHOCTUN MOP®OINEHE3A PEFEHEPATA Y KPbIC C OTKPbITbIM MNEPE/IOMOM
HMXXHEMA YENIOCTU HA ®OHE OCTEOMOPO3A, KOTOPbLIE MOJIYHAJZIU MPEMAPAT KANbLUA LUUTPAT C
UMMNNAHTAUMEN KPUOMJIALEHTHI

Pesiome. B akcriepumeHTe Ha 210 camuax Kpbic nonynsaymu BucTap ¢ OTKPbLITbIM 11epesiOMOM HUXHEN YE/TIIOCTU Ha (POHE OCTEeO-
nopo3a, npy oTAE/bHOM roacanke parMeHToB MaaLeHTbl, 8 Takke COBMECTHO C rpenaparamm KasbLms YCTaHOB/IEHO ANHaMUKY
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PEHTIreHo/I0rN4eckmnx 0COBEHHOCTEN Mop@oreHesa pereHepara. PeHTreHorpagu4ecku y KpbiC C repesioM HUXHEN YeatocTn Ha
@OHe ocTeornoposa, ABAEHUS NepPBUYHON TKaHEBOU peakuymn Ha 7 CyTKU rocne rnepesoma riepepacrait Ha 14 u 21 cyTku B
BbIPAXEHHbIVI BOCMATNTENbHBLIV M [AECTPYKTUBHbIN MPOLIECC, KOTOPLIVI YMeHbLuaeTcss Ha 30 CyTku v KynupyeTcs b K 45 cyT-
kam. py nepesnome HUXHeV 4estoCTy Ha pOHe OCTeornopo3a rnpv BBEAEHUU rpernapara KpuornaaLeHTbl 4eCTPyKTUBHO-pe30pbTuB-
Hasi M BOCNainTeibHasi peakumuv 6o/ MEHEE BbIPAXEHbI, HEXEJ/IN B KOHTPOJIbHOUM rpyrne Kpbic u 3atuxanm k 21-30 cytkam, a kK
45 cyTkam npeBaanpoBan MPoLEecChl KOHCOAMAALNM OTJIOMKOB Y€/I0CTU. B rpynne rnpu coBMECTHOM BBEAEeHUU rpernaparosB
KDPUOMAaLEHTbI U KasbLus NepBuYHasl TKaHeBasi peakLysi MposiB/ISiach C/1abO0oBbiPAKXEHHbIM BOCMAIEHNEM JnLLb Ha 7 CYTKU, a yxe
K 14 cyTkam Habnoaanice SBJIeHUSI KOHCOMAAUMK, KOTOPbIE, HapacTasi, npuBoaAnNIN K 06pa30BaHUI0 MA0THOV KOCTHOM MO30/u K 45
cyTKam.

KnioueBble cnoBa: peHTreHos0rnyeckme 0CoOOEeHHOCTU, MepesioM HUXHEN YeslloCTU, OCTEONopOo3, KPUOMIALEHTa, KajbLus LUT-
par, KpbIChbl.
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YYACTb CUCTEMU IMNAPOIEH CYJib®diA4Y B MNMATOMEHESI
EKCNEPUMEHTAJIbHOI HUPKOBOI HEAOCTATHOCTI

Pesiome. B gocrigax Ha Lypax BCTaHOB/IEHO MPUHETHICTE CUCTEMM MLPOreH Cysb@iay 40 CTaHy BULIIbHUX OPraHis 3a rocTpoi
MIOr7106iHYPYHOI Ta XPOHIYHOI HUPKOBOI HEAOCTATHOCTI. 3a YyMOB rOCTPOr O YPAKEHHS, MIABULLIEHHS PIBHS riporeH Cyib@iay B HUpKax
KOPesoBasio i3 roripLIeHHIM GYHKLIOHA/IbHOIO CTaHy KaHa/lbL|EBOIro Ta Kilyb04YKOBOIO anapary HUPOK, & 3HNXKEHHST Vioro KislbkOCTi -
HaBrakyl, BUSIBJISI/I0 HEQPOMPOTEKTOPHY Ait0. 3a yMOB XPOHIHHOI HUPKOBOI HEAOCTaTHOCTI BUSIBJIEHA IMPOTU/IEXHA 3aKOHOMIPHICTB,

LI0HATOPM riAPOreH CyJib@iay rposiB/Isiv 3axXVCHY ito, aIHribitopu ¥ioro CUHTE3Y - MOripLLYBasI NOKa3HUKM POOOTH HUPOK.
Knto4oBi cnoBa: rigporeH cynbgin, roctpa HUpKoBa HeAOCTATHICTb, XPOHIYHA HUPKOBA HEAOCTATHICTb.

BcTtyn

AKTyasibHICTb NpoBneMun ypaxeHb HUPOK BECb 4ac 3po-
CcTae, OCKiIbKM UsA naTtonorisa B cBiTi oxonntoe Big 10 oo
16% pnopocnoro HaceneHHs. Y 2011 poui ekcneptnn OOH
Ha3BasIM XBOPOOU HUPOK HaMBINbLL BXIMBUMUN HEIHDEK-
LiNHMMKM 3axXBOPIOBAHHAMM cydacHocTi [5]. Y 1990 poui
XpOHi4Ha xBopoba Hupok (XXH) 3aiimana 27 micue cepen,
YCiX NpUyYnH cMepTHOCTI, Toai sk y 2010 pouj 3ainmana 18
micue (pocna npubnnaHo Ha 82%), WO CTaHOBWIIO TPETE
MicLLe 3a LWBMAKICTIO NPUPOCTY NETaNbLHOCTI cepen, 25 oc-
HOBHUX NpU4MH cMepTi (nicna BIJT/CHIL, - 396%, Ta piabe-
Ty - 93%) [8]. B Ykpaini ctaHom Ha noyaTok 2004 poky Ha
06niky nepebyBano 9647 xsopux Ha XHH, 3 aknx 1634 6ynun
3apeecTpoBaHi BnepLue. Ha kiHeupb 2007 poky Ha 06Ky
nepebysano Bxe 435 468 xBopuX 3 fjarHO30M XPOHi4yHa
xBopo6a HMPOK (XXH), 3 akux 49 267 6ynu BUSIBNEHI Bnep-
we [3]. MonekynapHi MexaHi3Mn ypaxeHHst HUPOK € npef-
METOM iHTEHCMBHUX OOCHIOXEeHb. Ha CbOroaHilLHin aeHb
HEe BUKJIMKAE CYMHIBIB 3a/ly4EHHSA Takmx MPOLECIB K Npsi-
MuiA Be3nocepenHili BNanB Ha NeBHi KNITWUHHI MilleHi, cyd-
KNITUHHI CTPYKTYPU, GEPMEHTHI YM TPaHCNOPTHI Binku,
OKCMOATUBHUIA Ta HITPO3AaTUBHUIA CTPEC, anonToa Ta 3ana-
neHHs [10]. OgHak, NOBHOI ICHOCTI B LIMX MUTAHHAX Hapasi

Hemae. TOMy BCTAHOBNEHHS MOJIEKYNSAPHUX MEXaHi3MiB
3aXMCHOro NMoTeHLjany BUAINbHUX OpraHie HabyBae 0Cco0-
JIMBOI Barn 3 ornsay Ha MOXJIMBICTb BUSHAYEHHS 400aTKO-
BMX MapKepiB HEPPOTOKCUYHOCTI Ta PO3pobKM naToreHe-
TWUYHO OBrPYHTOBAHUX MiAXOAIB A0 NONEpPenXeHHs i Me-
OMKaMEHTO3HOr 0 NiKyBaHHS YPaXKEHHST HAPOK.

OcrtaHHi poku Bce Binblue yBarv nprvBepTae Taka cur-
HaslbHa Monekyna gk rigporeH cynbdin (H,S), aka yTeo-
PIOETLCS B OpraHiami B Npoueci MeTaboniamy CipkoBMic-
HUX aMmiHOKuCNoT. lgporeH cynbdin npuiMae y4yacTb B
perynsauii gisionoriyHnx Ta NaTonoriyHMX MNPOLECIB B PI3HMX
opraHax, B T.4. i H/UpKax. H,S yTBOPIOETLCA B HMpPKaX 3a
YMOBW HasiBHOCTI peakLuii, Wo KaTani3yloTbCa eH3MamMu
Lrn(kd4.4.1.1),U6C (KD 4.2.1.22), Ta3-MCT (EC 2.8.1.2)
pasom i3 LAT (EC 2.6.1.3) y AOCUTb 3HAYHUX KiNlbKOCTAX,
O € CBIAYEHHAM O0CUTb 3HA4YHOI PO, AKY Bigirpae uemn
ra3oTpaHCMITTEP Y OYHKLIOHYBaHHI K KaHanbLEBOro, Tak
i Ky6o4KOBOrO anapary BUAiINbHUX opraHiB [6, 9].

3MiHM BMICTY H,S B OpraHiaMi MOXYTb BUHMKATU BHAC-
NilOK 3aCTOCYyBaHHSA Nikapcbkmx 3acobiB Ta HAsSIBHOCTI Y
nauieHTa nNaTonoriyHmMx CTaHiB Ta 3axsoptoBaHb [10]. Ha
CbOrOAHI A0 KiHUA He 3'acoBaHa porb rigporeH cynobdigy
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