GEORGIAN MEDICAL NEWS
No 10 (295) 2019

39099bool  ©s(ygdsdwyg ggbygdo LHsbo, 3g3s@m-
3P gao bggdmbo o6 1d-MaS s @ogoJlods.
sd-MaS-b oggoJlods Yxmgegdols 3%-bg bogargddo.
d0bmbygmgydo  sbogdomo gx@goegdol  3m@FgEo
06go@E®s@gdo  godmgmobos Jbmeme  @sdwgbody
9356To. Abydydo asdmbs@ymo dgdgyeo 1d-MaS
©s sd-MaS sm0b0odbs YxMgegdol 5% ©s 10%-byg bo-
390 MomEgbmdsTo, dglsdsdolow, 4 ©s 8-Losmosbo
in vivo 3g09bool gdpgy. Sbogmpoyg@dsw, bmdog@o
396900 303gM9dos o@0bodbs 6-sb 1 Jgdmbgggsdo
4-bosmosbo 3gMmxgbool dgdwgy, boenm 6-0sb 2 gd-
nbgggsdo 8-Losmosbo 390gxgbools Ygdwgy. bgzdm-
bygmo 3g3sBmEoB ool s Jmbmbygmgydo YN og-
©go0m  0bgomA@oMmgdgmo 3O Ymo  BMoswgdol

GomEgbmds o® swgdo@gdmes 10% s 15%, glsdsd-
obo. dogbgoogem bgdmembodbyemobs, Go0dg goblb-
353905 doaos@ o GAsdBol sbosbgools badolbdo
— Joagbdobo o6 Lowobs®mgdol pogo@mmgds — @3
Pggbodsdgdmes 9Jl3g@odgb@ols 30MMdgdl o6 ©owy-
0bws.

mbm@ols  @godarol  dolGmamyoydo dgxsbgools
Log@msdm@molim 3@o@gmoydgdol gomgomolifobgdom,
"ag@om 333000" ©@mbmMgddo mgodmols 8-Losmosbo
in vivo 390g9bos, hggbl dogd  Vgdygdoggdygeo  dm-
39 lsig bobbardodm]iggol o3o@s@ol godmygbgdom,
9bOgbggeymal  @godamol  ©sdsgdogmaom gdgan
30bLgdgoigool, Goi Foddmowagbl dobo Jgdwemdo
FoddsBgdgmo B®obldmob@oiool (obsdo@mmosl.

CONSEQUENCES OF MICROSEQUENCES OF MICROCIRCULATORY DISTRURBANCES OF MICRO-
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Rheumatoid arthritis (RA) is a chronic inflammatory autoim-
mune disease characterized by synovial hyperplasia and the de-
struction of cartilage and bone [14] which could be described as
chronic destructive arthritis characterized by proliferating pan-
nus, in which synoviocyte proliferation, increased expression of
extracellular matrix (ECM) proteins, immune cell infiltration,
and neovascularization are characteristic findings [16].

Many methods of prevention of RA are created with point of
view that cells of immune system are involved in pathogenesis
with their central place [12] and injuring of microcirculatory bed
(MCB). The diagnosis and management of the patient with RA
must be performed with understanding of oral cavity involvement
and periodontitis development as possible hypothesis about a link
between periodontitis and rheumatoid arthritis [5] could be impor-
tant key in relief of such patients. Till now many aspects of connec-
tion between periodontitis and rheumatoid arthritis are unexplored
and there is a necessity for experimental investigation to clarify the
pathogenesis of this disease, for understanding management of pri-
mary prevention and pathogenetically based treatment of patients
with RA including their clinical manifestations in the oral cavity
[5,10] and one of possible way could be correction o microcircula-
tory disturbance which needs verification for rheumatoid arthritis.

The aim of this study was to determine importance of micro-
circulatory disturbance of oral mucosa in modeling of rheuma-
toid arthritis.

Material and methods. We performed experimental investiga-
tion for a morphological study of the state of the tissues of the oral
mucosa in RA in order to eliminate the influence of somatic pa-
thology and the influence of social factors. An experimental study
was conducted on 30 animals (laboratory white male mice of eight
weeks of age). RA was simulated according to the method of Ikuo
Kato in the modification proposed previously [6,7] using bovine
serum albumin and picrylchloride. Mice were immunized by regu-
lar administration of an emulsion of 4 mg / ml of 1:1 bovine serum
albumin and picrylchloride. Animals were injected with 0.1 ml of
the emulsion intrascineously in the back and tail. Starting from day
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21, the degree of arthritis induced by visual assessment of the paws
and the surrounding area was evaluated every 5 days. Ankle edema
was measured using digital calipers. Each paw was assessed on a
scale from 0 to 4 as follows: 0 without visible changes; 1 - ery-
thema and slight swelling; 2 - erythema and edema, extending to
the ankles and one or two toes; 3 - erythema and edema, extending
to the metatarsal joints and more than two toes; and 4 - ankylosing
deformity with joint swelling. The scores for each paw were added
to obtain a cumulative score from O to 16. Last stage (ankylosing
deformity with joint swelling) was not obtained in any animal.
Thus, animals with a formed RA were counted when there were
balls from 4 to 12 (in 2 animals, the sum of points was less than 4
and they were excluded from conducting morphological studies).
Further, the animals (28 mice) were divided into 3 groups (I, IL, III)
according to severity by principle described below (in the results
of the study) depending on the sum of the points. Another 10 intact
animals served as a control group. The animals were taken out of
the experiment by the method of cervical dislocation in accordance
with the Helsinki Declaration [8], European Convention for the
protection of vertebrate animals (18.03.1986), European Economic
Society Council Directive on the Protection of Vertebrate Animals
(24.11.1986) after approval from the Regional Ethical Review
Board at State Establishment “Dnipropetrovsk Medical Academy”
protocol Nel (15.01.2016).

The specimens of soft tissues of the oral cavity were stained
with hematoxylin and eosin [2], according to van Gieson, ac-
cording to Rego after the routine proceeding. The microscopic
study was performed on a microscope “Olympus BX-41" with
subsequent processing by the program “Olympus DP-soft ver-
sion 3.2”. Morphometric studies were performed in the gingi-
val zone which was chosen for morphological interpretation.
Volumes of specific vascular density in microcirculatory bed
(MCB), specific density of connective tissue in lamina propria
and specific area of tissue with ischemia were estimated for each
group (%). Black area of tissue was detected as area of ischemia
is slides staining according to Rego.
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Statistical analysis of the study results was performed on a
personal computer using Microsoft Excel and Statistica-10 da-
tabase software. The criteria of non-parametric statistics were
used in order to assess the significance of differences in sample
populations. Statistical comparison was performed using Mann-
Whitney test for statistical analysis. Spearman’s rank correlation
coefficient (r) was counted for measure of the strength of rela-
tionship between paired data [15]. The accepted level of signifi-
cance was p<0.05.

Results and their discussion. As a result of the performed
experiment, we obtained 28 animals with visual assessment of
the severity of induced arthritis of the paws and the adjacent
area, which amount of balls was from 4 to 12. As mentioned
above, the animals visually revealed the following changes:
erythema and slight swelling; erythema and edema extending
to the ankles and one or two toes; erythema and edema extend-
ing to the metatarsal joints and more than two fingers, while
ankylosing deformity with swelling of the joint we were not able
to achieve either the water case. Changes were uniform in the
limbs in all selected animals, i.e. there were no animals that had
0 points on one limb and 2 or more points on the other limb.
Changes in all four paws differed by no more than 1 point. There
is principle of the final distribution of animals for the studied
groups in Table 1.

Examination of the oral cavity of group of animals with simu-
lated rheumatoid arthritis has revealed that the mucous mem-
brane is pale, compacted, and no focal changes in the visible
tissues. Modeling of rheumatoid arthritis did not change the
microscopic organization of the oral mucosa and the oral mu-
cosa is covered with a multi-layered squamous non-squamous
epithelium with the exception of the gum surface. Already in
the study of drugs stained with hematoxylin and eosin, there is
a non-uniform thickness of the squamous epithelium, where on
one side there are areas of its thinning to one or two rows of
cells, on the other side of the zone of uneven thickening.

Signs of inflammatory changes, which are characterized by
the presence of both focal and diffuse clusters of inflammatory
cells among which lymphocytes predominate have been identi-
fied in groups with RA modeling. The presence of superficial
damage of epithelial cells up to the appearance of single erosive
defects is noted. Most epithelial cells of the superficial layer are
characterized by pronounced vacuolization of the cytoplasm,
which is commonly regarded as a manifestation of hydropic
dystrophy. Basal epithelial cells are high, narrow, which, ap-
parently, is a consequence of their proliferative activity. At the
same time in all layers of the epithelium there is a moderately
pronounced edema.
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Morphofunctional state of the MCB has been changed in all
groups with RA modeling in comparison with the control group
with pronounced disorder observed in the vessels of the peri-
odontium. The vasculature has been characterized by uneven
blood filling with background of desolate vessels that have fall-
en lumens and presence of sharply expanded blood-filled capil-
laries. Mucoid and fibrinoid swelling have been observed. Endo-
theliocytes are flattened more often, with signs of desquamation.
Simultaneously signs of sclerotic processes have been noted in
perivascular space in lamina propria. Vascular density of MCD
is decreased with depending of RA severity from 17.28+1.91%
to 5.76+1.01% (table 2) according to morphometric studies in
comparison with the intact group (p<0.05). Spearman’s rank
coefficient indicates a strong correlation relationship between
specific densities of MCB vessels and RA severity (1=0.74).

Important data have been revealed in lamina propria of the
mucosa with muscular lamina involvement in slides stained ac-
cording to Rego: the intensely stained black or dark gray foci
have been detected in different tissue structures that are an in-
dicator of ischemia development. Spearman’s rank coefficient
indicates a strong correlation relationship between ischemic area
and RA severity (r=0.72). It could be connected with changes in
MCB and Spearman’s rank coefficient confirms it (r=0.82). De-
velopment of sclerotic changes in the lamina propria of the mu-
cosa could be consequences of described changes with increased
area of connective tissue from 21.37+2.82% to 34.97+2.26 % in
severe cases. Spearman’s rank coefficient proves connection of
described processes (r=0.71).

As result of our work we can corroborate that the pathogen-
esis of RA includes changes in MCB and connective tissue that
is important for oral mucosa as it had been described in pre-
viously published woks [4, 13]. Disorganization of connective
tissue, disturbance of MCB development, consequences of isch-
emic injuries are important for development of periodontitis. We
have shown that vascular dysfunction may link development of
hypoxia with activation of connective tissue that leads to scle-
rotic changes in oral mucosa. Sclerotic process is final stage of
oral mucosa transformation as hypoxic injuring of tissue is real-
ized in inflammation with appearance signs of periodontitis as
changes in epithelium and lamina propria as it was described
before [1,3,19].

Our results are combined with previously published woks
about development of periodontal pathology in rheumatoid ar-
thritis. Pathogenesis of periodontal inflammation might involve
inhibition of cell death, through the apoptotic factors, due to the
DNA damage by the product of catalysis [9,11] with highest lev-
els activity found at sites of chronic inflammation.

Table 1. The distribution of animals in the studied groups

. . . Sum of points
Groups Options for the distribution of the sum of points on the limbs
4-6 7-9 10-12
1111 2
I 1112 3
1122 4
1222 4
I 2222 4
2223 3
2233 4
11 2333 3
3333 1
Total 28 animals: 9 11 8
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Table 2. Changes of the oral mucosa in different severity of rheumatoid arthritis

Groups|
Index Intact I 1I 11 RA (all)
Specific vascular density MCB (%) 17,28+1,91 12,75+1,06 9,02+0,88* 5,76+1,01* 9,18+1,21%*
Specific density of connective tissue (%) | 21,374+2,82 25,86+1,18 29,98+1,92%* 34,97+2,26* 30,27+1,48*
Specific area of tissue with ischemia (%) | 5, 42+0,71 15,19+1,14%* 20,70+1,34%* 24,14+1,68* 20,01+1,24%*

* p < 0.05 significant difference between groups with RA modeling and intact animals.

We suggest and support [18] that a synthesis of current and
emerging therapeutic interventions might provide the basis for an
improved strategy aimed at preventing MCB injuries that is logi-
cal and attractive, but requires further investigation in oral cavity
relation. Continue of performed investigation could be connected
with enhancement of microcirculatory function in RA and reducing
hypoxic influence [11,17]. Inflammatory process in the oral cavity
could be characterized by morphological picture with inflammato-
ry, degenerative, microcirculatory changes which are accompanied
by disturbance of nitric oxide synthase with significant disturbance
of it activity [18] and changes in antioxidant balance [9] that also
could be used in creation of preventive measures directed for cor-
rection of oral status patients with rheumatoid arthritis.

Conclusion.

1. Disturbance of oral mucosae microvasculature is formed
in rtheumatoid arthritis with strong correlation relationship be-
tween specific densities of microcirculatory bed vessels and
rheumatoid arthritis severity (r=0.74).

2. Development of ischemic area indicates strong correlation
relationship between ischemic area and rheumatoid arthritis
severity also (r=0.72) and it could be connected with changes
in microvasculature (r=0.82). Development of sclerotic chang-
es in the lamina propria of the mucosa could is characterized
by increased area of connective tissue from 21.37+2.82% to
34.97+£2.26 %.
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SUMMARY

CONSEQUENCES OF MICROSEQUENCES OF MICRO-
CIRCULATORY DISTRURBANCES OF MICROCIR-
CULATORY DISTURBANCES OF ORAL MUCOSA IN
MODELING OF RHEUMATOID ARTHRITIS

'Fesenko D., 'Glazunov O., *Nakonechna O., *Nazaryan R.,
*Gargin V.
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Rheumatoid arthritis (RA) is a chronic inflammatory auto-
immune disease characterized by synovial hyperplasia and the
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destruction of cartilage and bone with unclear morphogenesis of
pathological changes in oral cavity. Simultaneously microcircula-
tory disturbance is important link of pathogenesis in many patho-
logical conditions in oral cavity with inflammatory consequences.
The aim of this study was to determine importance of microcircula-
tory disturbance of oral mucosa in modeling of rheumatoid arthritis.

Experimental investigation has been performed with model-
ing RA on laboratory white male mice according to described
before method. Investigated groups were formed according to
severity manifestation as ankle changes using digital calipers
measuring. The specimens of soft tissues of the oral cavity were
stained with hematoxylin and eosin, according to van Gieson,
according to Rego after the routine proceeding. Morphometric
studies were performed with estimation of volumes of specific
vascular density in microcirculatory bed, density of connective
tissue in lamina propria and area of tissue with ischemia.

It was detected that disturbance of oral mucosae microvascu-
lature is formed in rheumatoid arthritis with strong correlation
relationship between specific densities of microcirculatory bed
vessels and rheumatoid arthritis severity (r=0.74). Develop-
ment of ischemic area indicates strong correlation relationship
between ischemic area and rheumatoid arthritis severity also
(r=0.72) and it could be connected with changes in microvascu-
lature (r=0.82). Development of sclerotic changes in the lamina
propria of the mucosa could is characterized by increased area of
connective tissue from 21.37+2.82% to 34.97+2.26 %.

Keywords: rheumatoid arthritis, oral mucosa, periodontitis,
histology, experiment.

PE3IOME

HOCIIEACTBHUSAI HAPYHIEHUA MHUKPOLUPKYJIS-
U1 CJIU3UCTOM OBOJOUYKH MMOJOCTH PTA IIPH
MOJAEJIUPOBAHUU PEBMATOUJIHOI'O APTPUTA

!®ecenxo J1.B., 'Tinazynos O.A., *Hakoneunast O.A.,
’Ha3zapsu P.C., 2T'apruu B.B.

Tnenponemposckas meduyunckas axaoemust, >XapbKo6cKuil
HAYUOHATILHBIN MEOUYUHCKUL YHUBEpCUMem

Pesmaronnnbiii aprpur (PA) npezcrasisier co6oii XpoHHYIecKkoe
BOCIIAJIUTENBHOE ayTOMMMYHHOE 3a00JIeBaHNE, XapaKTepH3YIOLIe-
€Csl CHHOBUAJIbHOH TUIepInIa3ieil 1 pa3pyLieHUeM Xpsila U KOCTH
C HESICHBIM MOP(OreHe30M IaTONOrHYeCKUX M3MEHEHHH B IOJIO-
ctu pra. OXHOBPEMEHHO € 3THM HapyIICHHE MHUKPOLUPKY/IALUU
ABIIICTCS BaKHBIM 3BCHOM IIaTOT€HE3a IPU MHOTHUX MaToJIOruye-
CKHUX COCTOSHUSIX TOJIOCTH PTa ¢ BOCHAIUTEIbHBIMU ITOCIIEICTBH-
simu. Lenpro JaHHOTO McceoBaHmst ObUIO ONpe/IeIeHIE 3HAYCHHS
HapyILEHNS] MUKPOLIMPKYJISILUH CIM3UCTOMH 000IOUKH MOJIOCTH PTa
P MOZIEIUPOBAHUU PEBMATOMIHOTO apTpHTa.

DKCrepUMEeHTaIbHOE HCCIIe0BAHIE OBLUIO BBIIIOIHEHO Ty TeM
MmozenupoBanusi PA Ha 1a60paTopHBIX OCIIBIX MBIIIAX-CaMIlax
COIVIACHO OINMCAHHOW paHee MeTomuke. Mccnenyemble Ipymibl
ObUTH C(HOPMHUPOBAHBI B COOTBETCTBHU C BBIPAXKEHHOCTBIO Tsi-
JKECTH B BUJIE U3MEHEHHH JIOIBDKKHU C MCIIOJIb30BaHHEM L(po-
BBIX U3MepuTeseil. Mukponpenaparsl MArKUX TKaHEH poTOBOH
HOJIOCTH TOCJIE PYTUHHOM MPOBOAKK OKpAIUBAIM [EeMaTOKCHU-
JIMHOM U 303uHOM, 10 Pero, mo Ban ['m3oHy. Mopdomerpuue-
CKHE HMCCIICI0BAHMS TPOBOJMIIN C OLIEHKONH 00BEMOB yACIBHOM
IUIOTHOCTH COCYZIOB MUKPOLUPKYJIATOPHOIO PyCJia, INIOTHOCTH
COEIUHUTENLHON TKAaHU B COOCTBEHHON INJIACTUHKE CIIM3UCTOM
¥ IUIOINA/AU TKAaHH C MIIEMUECH.
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OO6Hapy»KeHO, YTO HPHU PEBMATOMAHOM apTpuTe (HOPMHUPYETCs
HapyLIeHUEe LUPKYJIALMI CIU3UCTON POTOBOM MOJIOCTH C CHIIBHOM
KOPPEJIALMOHHON 3aBUCUMOCTBIO MEXIY YIEIbHOH IIOTHOCTBIO
COCYZOB MHUKPOLIUPKYISITOPHOTO PyClia U TSKECThIO PEBMATOUI-
Horo aptputa (1=0,74). Pa3BuTue uineMuu Takke yKa3blBacT Ha
CHJIbHYIO KOPPEJIILIMOHHYIO CBSI3b MEKIY IUIOLIAbI0 MILIEMUH U
TSDKECTBIO peBMaTouaHoro aprpura (1=0,72), 1 3T0 MOXeT ObITh
CBSI3aHO C M3MEHEHUSMU B MUKPOLIUPKYIITOpHOM pycie (1=0,82).
PasBuTHE CKICPOTHUCCKUX N3MEHEHUI B COOCTBEHHOI TIIACTHHKE
CIIM3UCTOM OOOJIOYKH XapakTepu3yeTcs YBEIMYEHHEM IUIOIIAIH
COEeIMHUTENBHOM TKanu ¢ 21,374+2,82% no 34,97+2,26%.
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