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One of the important links that leads to injurealhstructures of the periodontium and formatiorirdfammation of
varies severity is phagocytic activity of polymoagpluclear leukocytes. The purpose of the study wavaluate pathogenic role
of neutrophils activity in the experimental bacéimmune inflammation in periodontium. The artisleows the results of studies
on the spontaneous and activated test with niteolddirazolium on the 7th, 14th and 30th days of liheterial-immune
inflammation in periodontal tissues. In this pagbg results of neutrophils activity changes in finecess of formation and
chronification of the inflammation in the tissuefsperiodontal complex are presented. It was esthbd that the nature of the
experimental inflammation course in periodontaduiss depending on the peculiarities of phagocytiiwity changes in blood
neutrophils. In this condition the spontaneous wast nitro blue tetrazolium of blood neutrophilscampanied the growth and
indices of the oxygen-dependent metabolism resgegecased in the induced nitro blue tetrazoliun tee coefficient of blood
neutrophils metabolic activation in the rats witlilammatory process in periodontium and testifibdwt metabolic reserves
depletion of these cells and disorder of phago@gdievity.
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Inflammatory diseases of periodontal tissues idzsghin the all world, and Ukraine is one of the
countries with a high incidence of chronic geneeddi periodontal disease. According to various astho
there is a further increase of periodontal disgaser country in last years, which has both gelmasdical
and social significance [3

The development and progression of inflammatorgakes of the periodontium is now considered
not so much as a local inflammation as well astrea®f the whole organism to the bacterial invasio
the periodontal tissues. It is known that the depedent of periodontitis is a result of an imbalabetveen
the microflora of the oral cavity, that is, microt#, and immune protection of the body [12]. Itldcalso
take into account the activity of inflammatory eadind adequacy of mechanisms of resistance [8Th#].
bacterial factor is not enough for developmennd@aimmation one, should be a combined of pathogenet
factors. There is means fixing of them not onlythie tissues of periodontium, but also in all orgami
from that depends on effectiveness of standardpyei6].

Now, much evidence has been accumulated that $heofisystemic diseases may increase as a
result of periodontal disease. This concerns, fammgle, coronary heart disease, myocardial infangti
stroke, arteriosclerosis. There is a necessityegpdand comprehensive study of the disorder featire
immunological processes in the mechanisms of thieglogy development as one of important parts of
pathogenesis [9]. It is generally known that on¢hefkey links in the phagocytosis immunity is, @tis
considered not only as an antiinfectious immunityl,t but also as a universal effector that respdads
numerous signals about destabilization of the bedyernal environment and is one of key pathodgenet
links in the development of immune and inflammatasctions [10].

The purposeof the study was to determinate the pathogenekicaf neutrophils activity for the
experimental bacterial-immune inflammation in pdaotium.

Materials and methods.The studies were performed with the use of noadlinclinically healthy
white rat males weighing 150-200 g in the condgiarf vivarium. Experiments were carried out in
compliance with the general rules and regulatiohthe “European Convention for the Protection of
Vertebrate Animals Used for Experimental and OtBeientific Purposes” (Strasbourg, 1986), and the
“General Ethical Principles of Animals Experimergat (Kyiv, 2001). Animals were kept throughout the
observation period on a standard diet, balanceeldyents of food with free access to water. The rat
were randomly divided into four groups: | group<d0) — intact animals; Il group (n = 8) — animaih
bacterial-immune inflammation in the periodontiumtbe 7th day of the experiment; Il group (n =8)
animals with bacterial-immune inflammation in theripdontium on the 14th day of the experiment, IV
group (n = 8) — animals with bacterial-immune inflaation in the periodontium on the 30th day of the
experiment.

The experimentally modelled bacterial-immune pesittitis was produced in the rats by injection
into periodontal tissues complex mixture of micigamisms diluted in protein (egg white). A complete
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Freund’s adjuvant was injected in the animal’'s pamwultaneously with the introduction of the pathoge
to enhance the immune response. To IV group of @simas injected pathogen with adjuvant repeatedly
on the 14th day. Thus, an increase in the repramuetficiency of bacterial-immune periodontitis sva
achieved [2]. On the 30th day of the study, rateevikdlled by bleeding under thiopental anestheBiaod
was taken for further research in which the bacidai action of neutrophils was determined using th
nitro-blue tetrazolium reduction test (NBT-test). [4

The spontaneous NBT-test was perfomed with phageoyhich were cultivated in the presence
of nitro blue tetrazolium without prior activatiaf cells, while carrying out an induced NBT-tesh, a
activator of phagocytic reaction was added to thieuce medium. The reaction was evaluated by dtresu
of counting 100 neutrophils with the presence aingtes and grains of diformasan in the cytoplasm. |
the cytoplasm of the cells, which reacted posijiweith nitro blue tetrazolium, precipitation of gnalar
diformasan blue-violet color was recorded. In tegative reaction with NBT, granulates of diformasan
the cytoplasm of the cells were absent. Reserveilibty of oxygen-dependent metabolism was
determined for index of reserve and metabolic atitm coefficient.

The results were statistically processed usingttievare STATISTICA Version 10.0 ("Statsoft",
USA) [5]. The reliability of the difference in vads between independent quantitative values was
determined with the normal distribution by criterig-criterion Mann-Whitney [7].

Results of the study and their discussiorin a result of this research was found for eatidgs of
inflammation in the periodontium, which includedripé from the 1st to the 7th day of the experiment,
excessive increase of the number formazan-posiguérophils (by 1.83 times; p<0.01) in the spontase

nitro blue tetrazolium test (NBT-test) as compatethe intact animal group (table 1, fig. 1). o
Table 1
Indices of spontaneous NBT-test of rat’s blood nettphils for different periods

of modelled inflammation development in the periodotium (Mzm)

. Duration Number . 0
Groups of animals of the experiment (days of the rats Spontaneous NBT-positive test, %
Control, intact rats - 10 14.39+0.84
26.34+1.07
! 8 p1<0.01
. . . 22.54+0.90
Anlmals vx{lth periodontal 14 8 p1<0.01; p<0.05
inflammation
19,80+0.72
30 8 p1<0.01; p<0.01;
p3>0.05

Note 1: p—index of differences relative to intact animatgy — index of differences relative to animals witltteaial-immune periodontital
inflammation on the 7th day of the experiment. 3+ ndex of differences relative to animals witlctegial-immune periodontital inflammation
on the 14th day of the experiment.

The activated NBT-test
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activated NBT-test  opposite-
directed results were obtained
S - e (table 2, fig. 2). The number of

Periodontitis 7th day' Periodontitis 14th da)'/ Periodotitis 30th day diformasan-positive neutrophils was

Fig. 1: - Cha_n_ges in the indices of spon'taneous -_NaBﬂ'irj tht_a rats blqod found decreased in the rats, which
neutrophils in conditions of modelled bacterial-iome periodontital inflammation .
(% of control). was enquire on the early stage (7th

Note 1: * — differences between the control rat(p1). 2: # — differences betweenday) of the experimental
rats with periodontal inflammation on the 7th déyhe research (p<0.01). 3: °—difference H i H .
between rats with periodontal inflammation on thie day of the research (p<0.05)e4+ berIOdontltls (by 1.75 times;
differences between rats with periodontal inflamiorabn the 14th day of the researcf?<0.01), compared to the control

(p>0.05). rats.

Studying the presence of diformasan-positive cellsctivated NBT-test in the animals with
experimental modelled bacterial-immune inflammatonthe 14th day of the pathological process in the
periodontium, number of neutrophils with these rtips was found increased (by 1.19 times; p<0.05)
compared to animals, which were studied on thed@h and decreased compared to the results of the
intact group (by 1.47 times (p<0.01).
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Table 2
Indices of activated NBT-test of rats blood neutrohils for different periods of modelled inflammation
development in the periodontium M+m)

Groups of animals Duration of the experiment (days Number of the rats | Activated NBT-positive test, ¢
Control, intact rats - 10 31.07+1.01
17.81+0.69
! 8 p1<0.01
Animals with periodontal 21.20+0.74
inflammation 14 8 p1<0.01; p<0.05
30 8 24.93+0.52
p1<0.01; p<0.01; p<0.01

Note 1: p — index of differences relative to intact anim&s.p, — index of differences relative to animals withcteaial-immune
periodontital inflammation on the 7th day of thesment. 3: p— index of differences relative to animals wittcteaial-immune periodontital
inflammation on the 14th day of the experiment.

At the same time, when
determining of this value index

in spontaneous NBT-test the

110
100
90
80

70 & Control results were also found in the
e & Activeted NBT- opposite direction, that is, the
40 test number of diformasan-positive

30
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cells was decreased (by 1.17
times; p<0.05) compared to the

S — — 7th day of the research, but
Periodontitis 7th day Periodontitis 14th day Periodotitis 30th day . d b 157 ti .

Fig. 2. — Changes in the indices of activated NB3t-in the rats blood neutrophils in Increase . ( y " |m_es,
conditions of modelled bacterial-immune periodoimélammation (% of control). p<0.01), In  comparison with

Note 1: * — differences between the control ratd)(p1). 2: # — differences between rat§ntact animals, i.e. manifestation

with periodontal inflammation on the 7th day of tiesearch (p<0.01). 3: °—differences between]c . d d d

rats with periodontal inflammation on the 7th ddytlee research (p<0.05). 4: — differences Of Increased oxygen-dependent

between rats with periodontal inflammation on théhiday of the research (p<0.01). leukocytic bactericidality.

In comparison of diformasan-positive cells amoumspontaneous NBT-test on the 30th day of
experimental periodontitis development, were fooedluced their in relation with the 14th day, b th
data statistically were doubtful (p>0.05), at theng time meant were significantly lower (by 1.384s;
p<0.01), in comparison with the ™Ay of the study. However, this indicators was algaificantly higher
in comparison to the intact group of animals (I88ltimes; p<0.01).

It should be noted that number of diformasan-pasitieutrophils in activated NBT-test of the
experimental animals with periodontitis on the 3@#y of the experiment was also lower (by 1.25 ¢sime
p<0.01) in relation to indicator of the intact aaish However, the indicated data were higher acogriad
those obtained in rats on the 7th (by 1.40 time8;Qil) and 14th (by 1.18 times; p<0.01) days okexrpent.

The coefficient of metabolic activation of phagasytalso changed. Thus, on the 7th day of
bacterial-immune periodontal inflammation, it wasdbased, if compared to the intact rats (by ir7és;
p<0.01) (table 3).

As it can be seen from table 3, it means that badimactivation of phagocytic neutrophils was
found decreased (by 1.46 times; p<0.01) on the ddyhof the study as compared to the control gafup
rats. It should be noted that this index increasedhe 14th day of the study in relation to the day
(by 1.23 times; p<0.05) (fig. 3). Table 3

apble

Indices of oxygen-dependent metabolic reserve andefficient of metabolic activity of animals blood
phagocytes for different periods of modelled inflarmation development in the periodontium Mzm)

Experiment conditions and indice| Control, intact ratg Animals with periodontal inflammation

Duration of the experiment (days) - 7 14 30

Number of the rats 10 8 8 8

Reserve_ of the oxygen-dependent 2 24+0.17 0.69+0.05 0.98+0.07 1.27+0.04
metabolism p1<0.01 p1<0.01; p<0.05 | p1<0.01; p<0.01; p<0.05
Coefficient of metabolic activation 29.23+¥1.91 1%13;%)18178 P <20%017;i£<'%.105 P <0.012; 491%18152‘3 <0.01

Note 1: p — index of differences relative to intact animas.p, — index of differences relative to animals withctegial-immune
periodontital inflammation on the 7th day of th@esiment. 3: p— index of differences relative to animals witlctesial-immune periodontital
inflammation on the 14th day of the experiment.

The performed studies showed that coefficient attar&zing the activity of blood neutrophils on
the 30th day of the study was higher, as comparedet groups of rats with experimental inflammagion
on the 7th and 14th day of the study, respectii®lyl.48 times; p<0.01 and by 1.20 times; p<0.81,
it increased (by 1.21 times; p<0.01) than in theugrof animal without periodontitis (fig. 3).
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A similar tendency to decrease was
found in determination of the oxygen-

100

80

8 Contrl dependent metabolic reserve index (table
%0 3). In particular, it was decreased (by 3.25
40 ”%e’f;fki)%iﬁcm of | times; p<0.01) in the experimental
20 activation animals with bacterial-immune
0 o inflammation on the 7th day, in relation
Periodontitis 7th Periodontitis 14th Periodontitis 30th to the intact group.
day day day Subsequently, there was gradual

Fig. 3. — Changes in the indices of metabolic doieffit activation in the rats jncrease of metabolic reserve in NBT-test
blood neutrophils in conditions of modelled backimmune periodontal

inflammation (% of control). (by 1.42 times; p<0-05) on the next

Note 1: * — differences between the control ras0(p1). 2: # — differences period (14th day) for the pathological

between rats with periodontal inflammation on tlie day of the research (p<0.01). ;
3: °—differences between rats with periodontaimmation on the 7th day of the process, Compared with the group of rats

: h
research (p<0.05). 4 — differences between rats with periodontal infiation on that were studied on the" 7day of the
the 14th day of the research (p<0.01). research (fig_ 4)_

100+ That is, these indices were reduced
901 compared to the intact animal group
g (2.29 times; p<0.01).
601 & Control In the further study, on the 30th day
501 = oresenengr|  Of the inflammation development in the
o = gi periodontal tissues, the index of reserve
20- 1:: 13 capacity of the oxygen-dependent
101 . o metabolism of blood phagocytes has
0- i 0’4 ; [ T L“.- ; () “_ . ape . .
Periodontitis 7th ~Periodontitis 14th Periodontitis 30th shown significant  increase  in
day day day comparison with the indices on the 7th

Fig. 4. — Changes in the indices of oxygen-depeneheiabolic reserve in the i - p<
rats blood neutrophils in conditions of modelledctieaal-immune periodontal day (by 1.84 times; P 0'01)’ and also on

inflammation (% of control). the 14th day (by 1.30 times; p<0.05).

Note 1. *—differences between the control ratd)(p1). 2: # — differences betweenHowever, this index was significantly
rats with periodontal inflammation on the 7th ddytlee research (p<0.01). 3: © — . i
differences between rats with periodontal inflanmiorabn the 7th day of the researcrlower (by 1.76 times; p<0'01) Compared
(p<0.05). 4:e — differences between rats with periodontal inflaation on the 14th to the control group.
day of the research (p<0.05).

NCIUSIoN

1. Increased indices of spontaneous test with ritte tetrazolium of blood neutrophils in
experimental animals with bacterial-immune modelbediodontitis indicate the predominance of their
oxygen-dependent bactericidal activity and presdncthe blood of activators that can stimulate the
functional activity of these phagocytes.

2. Reduced indices of induced NBT-test of oxygepeselent metabolism, metabolic reserve rate
of blood neutrophils in the rats with inflammatgrgocess in the periodontium is a result of metaboli
reserves depletion of these cells and of phagopyticesses disorder.
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®ATOIIUTAPHA AKTUBHICTH HEUTPO®LIIB
KPOBI B MEXAHI3ZMAX PO3BUTKY

EKCIHEPUMEHTAJIBHOT'O BAKTEPIAJIBHO-
IMYHHOTI'O TAPOJJOHTUTY
JlemkoBu4 A.€., bonnapenxko 10.1., I'acrok IL.A.,
CyxoBoJieus 1.0.
OpHi€lo i3 BaXKIMBUX JIAHOK B MEXaHi3Max PO3BHTKY,
110 MPU3BOJSTH JI0 YIIKODKCHHS CTPYKTYPHHX KOMIIOHCHTIB
MapOJOHTAJIBHOIO KOMIUIEKCY Ta PO3BUTKY 3allalIbHOIO
mpolecy 3 pi3HHM CTyNeHeM TsDKKOCTi, € (aronurapHa
aKTUBHICTb JIeHKoLWTiB. MeTa HOCHIUKEHHS MoJisraiga B
OLiHIII AKTHUBHOCTI HeWTpodiniB KpOBi pu
CKCTICPIMEHTATBHOMY  3MOJICIbOBAaHOMY  OaKTepialbHO-
IMyHHOMY TapOJOHTHTI. Y CTaTTi HaBeICHI pe3yJbTaTh
JIOCITiZPKEHb OKa3HHKIB CIIOHTAHHOT'O T4 aKTHBOBAHOT'O TECTY
3 HITPOCHWHIM TeTpazosieM Ha 7-My, 141y i 301y moOy
eKCIIEPUMEHTAILHOTO OaKTepiajbHO-IMyHHOTO 3amaJieHHs B
napooHTi. IIpu 1[bOMY HaBOASATHCS aHI LIOAO XapakTepy
3MiH (arouuTapHOi aKTUBHOCTI He#TpodiniB y mnpoueci
¢dopmyBaHHs 1 XpOHi3amii 3amajgbHOrO BOTHHINA B
[IAPOJIOHTAJIbHUX TKAaHWHAX. TakoX BCTAHOBIICHO, IO
XapakTep mepediry IaHoro 3MOIEIHOBAHOTO 3alajibHOTO
IPOLIECY 3aMaJICHHS B IapOJOHTAIPHUX TKAHHHAX 3aJIC)KaB
Bi ocobmmBocTe  3MiH  (arorurapHOi  aKTHBHOCTI
HeltpodiniB  kpoBi. Ilpm 1pOMy 3amaneHMH mpolec
CYNPOBOJKYBABCSl  MIJBUIICHHAM CIOHTAHHOTO TECTY 3
HITPOCHHIM TeTpa3oilieM HeHTpo(diniB KPOBi Ta 3HIKCHHIM
noka3HuKiB inaykoBaHoro HCT-tecTy, pe3epBy OKCHIeEH-
3aJIeKHOTO  MeTabomizMy,  KoedimieHTa  MeTabonmidHOi
aKTHBALil HEUTPOQiNiB KPOBI LIypiB i3 3aMaILHUM MPOLECOM
y TapoJOHTI Ta CBIIUMB IIPO BHCHAXXEHHS MeTaOONiTHUX
pe3epBiB JaHHUX KIITHH 1 HOPYIIEHHS IIPOLECiB (haromuTosy.
KnrouoBi cioBa: daroumtos, HeWTpodinu, imMyHHa
cucreMa, 6akTepialbHO-IMyHHHUI HapOJIOHTHT.
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DATOIIATAPHAS AKTUBHOCTH HEMTPO®HUIIOB
KPOBU B MEXAHU3MAX PA3BUTUA
SKCHEPUMEHTAJIBHOI'O BAKTEPUAJIBHO-
HUMMYHHOI'O ITAPOJJOHTHUTA
JemkoBuy A.E., Bonnapenxo 10.U., I'acrok IL.A.,
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OpnHOI1 U3 BaXKHBIX 3BEHBEB B MEXaHU3MaX IOBPESKACHUS
CTPYKTYp IapOAOHTAJIBHOTO KOMIUIEKCa ¥ (OPMHPOBAHHS
BOCHAJIMTEIBHOTO NPOLECCca C PAa3INYHON TSIKECTBIO, SIBISICTCS
(barouurapHas aKTHBHOCTb JICHKOLMTOB. L{enb uccienoBanus
3aKJII0YAJIach B OLCHKE aKTMBHOCTU HEHTPO(MHIOB KPOBH IPH
SKCNIEPUMEHTAIbHOM  MOJIETTMPOBAHHOM  OaKTepHaIbHO-
MMMYHHOM BOCIAJIeHHE B TapojoHTe. B craThe mokaszaHbI
pe3ynbTaThl  HCCICIOBAaHMH  IOMyYEHHBIX  ITOKa3aTeleit
CIIOHTAHHOTO ¥ AaKTHBHUPOBAaHHOTO TECTa C HUTPOCHHHUM
TerpazomueM Ha  /-btie, l1l4se u 3041 cyTkH
JKCIIEPUMEHTAIBHOr0 MapoJoHTuTa. [Ipym 3TOM mpHBOISTCS
JaHHBIE O XapaKTepe U3MEHEHHH aKTHBHOCTH HEHTPOQUIIOB B
nporecce GopMUPOBaHMSA U XPOHHU3ALUU BOCHATUTEIBHOTO
ouyara B TKaHSAX MAapoOJOHTA. YCTaHOBJIEHO, YTO XapakKTep
TEYEHHs OSKCIIEPUMEHTAIbHOTO BOCHANCHHS B TKAHAX
TapOJOHTAIFHOTO KOMIUIEKCA 3aBHCHUT OT OcoOeHHOCTeit
HM3MEHEHUI (aronurapHOd aKTUBHOCTU HeHWTpoduios. Ilpu
9TOM BOCHAJHUTEIBbHBII nporecc COIPOBOXKIAIICS
HOBBIIICHUEM CHOHTAHHOTO TECTAa C HHITPOCHHHM TETPA30JIneM
HEUTPOOHIOB  KPOBM W CHWDKCHHEM  IOKa3aTelieH
UHAYLUPOBAaHHOIO HCT-recra, pesepBa KHCIIOpO.I-
3aBHCUMOro Mertabosn3Mma, KodpduimeHTa MeTaboNInuecKoi
AKTHBHOCTH HEHTPO(HIOB KPOBH KPBIC C BOCTIAIUTEIHHBIM
TIPOLIECCOM B MAPOJOHTE U CBHIETEIHCTBOBAT 00 MCTOICHUN
METa0OIMYECKUX PE3EePBOB JAHHBIX KJIETOK U HapyIICHUU
po1eccoB (aronuTo3a.

KaroueBbie  caoBa:  daronmros,
UMMYHHasl cUCTeMa, OaKTepHalbHO-UMMYHHBIH.
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MORPHOLOGICAL CHANGES IN RAT HEART MUSCLE IN EXPERI
PERITONITIS AGAINST THE BACKGROUND OF DIABETES MELL

MENTAL
ITUS
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The purpose of the work was to study the morphckdgihanges in the heart muscle of rats with matateite peritonitis
against the background of diabetes mellitus conth&meanimals with experimental widespread acutetqrétis. Structural
changes of cardiomyocytes (focal intracellular nyyolysis and pycnotically altered nuclei), pronoederivascular edema,
focal dystrophic-necrotic changes, polymorphocetinfiltrates, which were located in the stromasiyascularly and around the
necrotically altered cardiomyocytes, were reveafetiuctural changes of cardiomyocytes and distwesnn all links of the
microhemocirculatory bed, which were manifestedystonia and paresis of vessels, changes in rhiealgyoperties of blood
were more pronounced in the conditions of comopaithology.

Key words: acute peritonitis, diabetes mellitus, morphologétenges of the heart muscle.

The work is a fragment of the research project tRagenetic features of the allergic and inflammatarycesses course
and their pharmacocorrection”, state registratiomN)116U004503.

The urgency of timely diagnosis and treatment afespread acute peritonitis (WAP) against the
background of diabetes mellitus (DM) is due to leegn disability, complicated course and high midgta
[7, 10]. One of the main provisions in all modeoncepts of various diseases’ pathogenesis, ingudin
WAP, is the cell membrane structure damage. Asngexmuence, complex morphofunctional changes of
the internal organs lead to the development of dioains, which are the main causes of lethality i
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