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Abstract

An experimental model of chronic oral candidiasis, which adequately reproduces the recur-
rence of the disease and can be used to study the major pathogenic mechanisms of the disease
and determine the effectiveness of antifungal drugs. Under the experimental conditions studied
pathological changes that occur at different etaps of infection in the mouth, the digestive system,
liver, and spleen of experimentat animals. The dynamics of the immune response during relapse of
experimental oral candidiasis and stages of secondary imunodefficiency postinfection,

Keywords: experimental model in laboratory animals, oral candidiasis, chronic candidiasis,
pathclogical changes postinfection laboratory markers of immune deficiency.

B INTRODUCTION

Chronic lesions of oral mucosa is one of the
topical problems of modern pediatric dentistry
and gastroenterology due to its prevalence,
severe clinical deployments and risks of recur-
rency. Traditicnally, the most common agent of
chronic lesions of oral mucosa are yests of genus
Candida. The specific weight of candidial lesions
of oral mucosa has increased significantly due
to the augmentation of a number of severe and
atypic clinical forms, which are resistant to tra-
ditional therapy, high risk of complications and
infection generalization. The specified state of
the problem is defined by total influence of se-
veral injurious factars: ecological, social and iat-
rogenic. The pathogenic speciality of candidiasis

W BBEJEHUE

XpoHWyeckue NopaxeHus CnuucToi obo-
noyky nonoctn pta (CCMP) npeacraBRawT co-
60/ OfiHY M3 aKTyanbHbIX NPOGrem coBpemeH-
HOW AETCKOW CTOMaTONOrMN 1 racTpO3HTEPONO-
i BCeCTBUE MX 3HAYMTENbHOM PacnpocTpa-
HEHHOCTY, TAMKENBIX KAMHUYECKMX NPOABNEHNIA,
pucka peurarBUpOBaHUA. TpagWuLWMOHHO Ham-
6onee pacnpocTpaHeHHBIMK  BO3ByauTenami
XPOHUYECKKUX nopaxeHnin COMP y peteil apns-
0TCA rpubbl pofa Candida. Y¥aeneHulii Bec KaH-
AnAO3HbIX nopaxkeHW COMP cywecTBeHHO BO3-
POC 33 CYET YBENMUYEHVA KONMUECTBA THXENbIX
M aTUAWYHLIX KNMHUYeCKUX GopM, PeIncTeHT-
HbIX K TPAOMLIMOHHOR Tepamnui, BHICOKOTO PUCKa
BO3ZHUKHOBEHMA OCNOMKHEHHIA U FeHepann3aLmmn




OpurnHanbHble nccneposaHna Bl

W s infectious disease is desintegration
W w-miective resistention mechanisms. And
e & e character of these disorders, which
es = dis=ase clinical course and infection
Jmessiz=tion risks in patients with local lesion
s T -5

S of the research: studying pathological
e stics of chronic oral candidiasis under
~mstoes of adequate experimental modeling.

W SESEARCH MATERIALS AND

METHODS

Characteristics of experimental material
e procedure of the experiment

e =ssence of the experimental research
s = extrapolation criteria selection; object
Wt =soenmental animals optimal sample size
“=tmng: development and simulation of acute
w2 candidiasis model on the experimental ani-
e is modification and elaboration of infec-
S recurrence model; histomorphological and
“mminciogical research complex implemen-
“wioe zbout clinical observations recurrency
“umamics, and investigation of ethiotropic (an-
“".ngal) drugs combination efficiency on oral
“=naoidiasis recurrency model.

The research was performed on 71 Wistar
w = rats of both sexes at 7-75 days of its life.
Zwring the infection and clinical manifestation
oerod of acute candidiasis, test groups rats
were in suckling age (7-21 days of life), which is
=xtrapolated on a traditional infecting period by
specified agents in humans [7].

First-stage objective of experimental re-
search are: 1
1) reproduction ef acute candidiasis of oral

mucosa on Wistar white rats;

2 implementation of oral candidiasis recur-
rency model implementation;

31 studying of disease morphogenesis and im-
munal response dynamics on experimental
models, and determination of characteris-
tics, inherent to this lesion form.

For candidiasis reproduction we used two-
day-old strain culture of (BKMIY-1006/1869 Can-
dida albicans), adapted for reproduction in rats’
organism, which was obligindly provided by
PN. Kashkin Scientific Research Institute of
Medical Mycology 10°‘RAMS Scientific Research
Laboratory of Fungal Morphology and Biology)
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nHbeKUMK. YkasaHHOe cocTosHue npobnembi
06YCNOBNEHO COBOKYMHBIM BAWAHMEM LIENOro
pAafa HebnaronpuATHLIX GaKTOPOB — JKONOrU-
YeCKWX, coluunanbHblX, ATRPOreHHbIX. Bem: oTnu-
ynTenbHOW YepToii NaToreHesa KaHAMAo3a Kak
XPOHWYECKoro WHpeKLMoHHoro 3abonesaHun
ABNAETCA Ae3nHTerpaunsa MexaHu3mMoB aHTUWH-
dEeKUNOHHOW pe3ncTeHTHOCTH. MiMeHHO Xapak-
Tep 3TUX HapyLWeHWiA oNpeaensaeT KNMHNYeckoe
TeyeHue 3abonesaHuA U PUCK reHepanusauyum
HbEKLMI Y NAaUVEHTOB C MECTHbIMW dopmamu
nopaeHus [1-6].

B LIE/Ib NCCNEQOBAHUA

W3yyeHne naToreHeTMyeCcKUx OCOBEHHO-
cTeli XPOHMYECKOro KaHAW#O3a MonocTu pra
B YC/IOBUAX afIEKBATHOTO KCMEPUMEHTANIbHOTO
MOAENMPOBaHMA,

B MATEPWAJIbl U METObI

XapakTepucTnka 3KCNepuMeHTanbHoro
maTtepuana n MeToguK SKCrneprumMeHTa

CyTb 3KCMEepUMEHTanbHOro WCCnefoBaHus
3aKnioyanacb B BblbOpe KpuTepues 3KCTpano-
nAuuK; onpefeneHn obbekTa n oNTUManbHOro
obbema BbIGOPKM IKCMEPUMEHTASbHbBIX KUBOT-
HblX; OTpaboTKe 1 BOCMPOM3BEAEHNM Ha IKC-
NMePUMEHTANbHBIX KUBOTHBIX MOAENK OCTPOro
KaHAuMpo3a MonocTu pra, WX mogudukauma
1 co3faHne Mofdeny peuyungnea UHGeKLY; ocy-
LecTBNEHUA KOMMNeKca ructomopdonormnye-
CKMX U UMMYHONOTNYECKIX MCCNeA0BaHMIA B AW-
HaMyKe peuuarBa KNUHUYeCKUX HabnopeHui,
a Takxe B n3yyeHun 3GpdeKTMBHOCT KombuHa-
LUWIA 3TUOTPONHbLIX NpenapaToB (NpoTuBorpub-
KOBbIX) Ha MOAENnU peLupnBa XPOHWUYECKOTo
KaHgngosa nonoctu pta (XK IP).

WccnenosaHne nposepfeHo Ha 71 6Genoin
Kpbice nuHuK Buctap oboux nonos Ha 7-75-m
[He X13HW. B nepnog MHGULMPOBaHWA U K-
HUYECKON MaHudecTaLyn ocTpbiX GOpM KaH-
[M03a KPbICbi NOAOMBITHBIX FPYN HAXOAUTUCE
B NOACOCHOM Bo3pacTe (7-21 [HW *KU3HW), KOTO-
Pbili IKCTPANONUPYETCA Ha TPAANLIMOHHbIA Me-
prof MHGMULMPOBAHMA YEnoBeKa YKa3aHHbIMK
Bo36yauTenamm [7].

3agadyamu NepBoro aTana 3KcnepuMeHTanb-
HOTo UCCNEe0BaHNUA ONpenennin:
1) BocnpoussefeHe ocTpoi Gopmbl KaHAW-

no3a COMMP Ha 6enbix Kpbicax nuHun Buctap;
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

(Saint Petersburg). Accumulation of Candida
species yeasts biomass was implementated
standartly by reseeding in Sabouraud agar with
following formation of fungal cells suspension
(volume 20 mdl, infecting dose 3x10°-3x10’
fungal blastospores to 1 rat) [8].

To choose experimental models, which
would match the objectives of the research, we
have worked with it, using 7-8-day-old Wistar
rats weighing 10-12 g. Acute candidiasis of
oral mucosa was reconstructed via two mo-
dels [9, 10]. Fungal cells suspension was admin-
istrated with a microdosator to the rats from

the first group (volume 20 mcl, infecting dose
3%x1053x107 of fungal blastospores) 1 time

a day during 3 days. The rats from the second
group were placed into a bath filled with fun-
gal suspension (10°-10° cells per 1 ml), where
it swallowed the suspension spontaneously.
When both of these models were simulated,
on the second-third day of the infection, it was
observed, that the rats had dyspepsia symp-
toms, eating habits changes, there were lesion
elements on tongue and jaw, which might
be described as candidial ones. The specified
changes were expressed better in animals from
the second group. On the 3-5th day after the
infecting, all the rats from the second group
and 1 from the first have died. Thus, the first
variant of candidiasis of oral mucosa model
appeared to be more applicable for utilization
in the experiment. When using this model, it is
accomplished the simulation of oral mucosa le-
sion in all the rats, and there is a low level of
animal’s death induced by generalized forms
of candidiasis. The specified model was used in
the experiment as a basic one.

Acute candidiasis of oral mucosa was simu-
lated on 65 7-8-day-old Wistar white rats,
weighing 9-10.5 g, (34 males, 31 females) by
the procedure of V.L. Bykov (1987). To do so, du-
ring the first 3 days of the experiment, it was ad-
ministrated to the animals per os via automatic
dosator 20 mcl of Candida fungal suspension
(3x10°-3x107 of blastospores). During the next
2-14 days after infecting, it were observed the
clinical symptoms of acute candidiasis: eating
habits disorder, onset of white coatings and
erosions on tongue and oral mucosa, and in
some cases - occurrence of dyspepsia. Primary
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2) co3paHue Moaenu peumnavea KaHguaosa no-
NocTv pTa;

3) M3yueHwe Ha IKCMepUMEHTaNbHbIX MOAENAX
AMHAMUKA UMMYHHOTO OTBETa U Mopdore-
He3a 3abonesaHvia 1 onpefeneHne ocobeH-
HOCTeN, MPUCYLLKX 3TOI GopmMe NopaKeHWs.
[na BOCMpoW3BEfeHWA KaHAuAo3a uc-

nonb30Ban [BYXAHEBHYIO KynbTypy wWTamMma

BKMIy-1006/1869 Candida albicans, agantu-

POBaHHOTO K PenpoayKLui B OpraHi3me Kpbic,

KoTopas 6bina niobezHo npepoctasneqa HAW

MeaUUMHCKON mukonorun um. N.H. KawkunHa

10° (HAN mopdonoruu u Guonorun rpubos

PAMH) (CankT-Metepbypr). Hakonnenwa Guo-

maccol Tpuboe popga Candida ocywectsaanu

Mo CTaHAapTHbBIM METOAMKaMm MyTem nepece-

Ba Ha TBepayl nutatensHylo cpepy Cabypo

c nocnepyiowum GopMUupoBaH1Uem cycneHsum

rprbHbIX Knetok (06bem 20 mKn, MHGUUMPY-

lowan posa 3x10°-3x107 6bnactocnop rpuba

Ha oaHy Kpbicy) [8].

[na BeibOpa 3KCNEPUMEHTalIbHbBIX MOZENEen,
KOTOpble COOTBETCTBYIOT 3afjayam WccnefoBa-
HUA, OCYLecTBMNM UX OTPaboTKM Ha Kpbicax
nuHuK Buctap 7-8-AHEBHOro Bo3pacta Becom
10-12 r. OCTpbiii KaHAWAO3 Ccnu3ucTon o06o-
noykm nonocty pta (TK COMP) Boccospasanu
no asym mogenam [9, 10]. Kpbicam | rpynnoi
BBOAWIN B MOMOCTb PTa CYCMNEH3U KIeTok
rpuboB mmkpogo3satopom (06bem 20 MK, WH-
¢uuvpyowan gosa 3x10°-3x107 6nactocnop
rpuba) 1 pa3s B geHb B TedeHne 3 aHen. Kpbic
Il rpynnbl nomelani B BaHHOUKY C CycreH3uen
rpuba (10°-10°kneToK & 1 Mn), rae oHW CNOHTaH-
HO rnotanu cycneHsuio. Mpu BocnpovizBegeHnm
obeux mopeneii Ha 2-3-i aeHb MHGUUMPOBaHKUA
Y KPbIC HabNo4anUCh NPU3HAKA ANCTIENCUN, U3~
MeHeHWA NULLEBOro NOBEAEHUA, Ha A3bIKE U Lje-
Kax BO3HUKanW aN1eMEeHTbI MopaKkeHWs, KOTopble
MOMXHO OXapaKTepu30BaTbh Kak KaHAWAO3Hble.
Y %uBOTHbIX |l rpynnbl yKasaHHble M3MeHeHWs
6biny Gonee sblpaxeHsl. Ha 3-5-i geHb nocne
NHGULMPOBaHUA Nornbnu Bce Kpbichl Il rpynnb
v 1 kpbica u3 | rpynnbl. Takum obpasom, 6onee
NPUroHON ANA UCNONb30BaHUA B IKCNIEPUMEH-
Te OKasancsA MepBblii BApUaHT MOLEeny KaHgu-
posa COMP. MNpu ncnonb3oBaHuM 3TON MOLENN
[OCTWUraeTca BOCMPOW3BENEHWE MOpPaxKeHUn
COIP y Bcex KpbiC MPK HA3KOM YPOBHE rnbeni

AKUBOTHbIX OT reHepann30BaHHbIX GopM KaHmu-

— - — e——
————
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“wmesoms of acute candidiasis in most of the
“umas started to manifest on the third day af-
= =r=ciing. The specified peried was conside-
=0 25 2 disease inception (day 0). Through the
“wmiston of acute oral candidiasis, 9 (13.8%)
wmas has been eliminated from the experi-
mens because of a generalized form of disease.
e cinical symptoms of acute candidiasis of
s mucosa under experimental conditions and
e m=rms of basic model simulation were cor-
“ssponding with authors’ data [9, 10].

Dwring the first 3 weeks of the experiment,
% r=2ts were in its nests together with females,
“n2 then it were seated into separate cages
=& znimals in each). Cultural micological stu-
&= on the third day after infecting has ap-
2e=2red o be positive in all the animals of the
smecfied group, while semination rates of oral
wcosa by Candida species yeasts were high
£51=0.10IgCFU/ml). On the 7th and 21th days
o the disease, infecting was micologically con-
Srmed in 82.1% and 66.1% of the rats, which sur-
wwed with sufficiently high semination by Can-
g2 species yeasts (2.00 = 0.21 IgCFU/ml; 2.50
= 0.14 |gCFU/ml), which is indicative of chronic
candidiasis of oral mucosa. Selective virologi-
2! observations of animals from the specified
zroup (by 10) on 7 and 14 day of disease have
zopeared to be negative.

In 5 weeks after infecting, it was recon-
structed a recurrency of chronic candidiasis
wia application of prostaglandin E2 (PGE2) in
the form of gel Prostin E on the oral mucosa
of 56 animals, which was implemented during
3 days under light ether narcosis. Use of PGE2 is
conditioned by: its characteristics as a tissue
hormone - inflammatory mediator. PGE2 ac-
fion mechanism is determinated by decreasing
of cAMP level and inhibition of adenylate cy-
clase, which promote trombocytes agregation
and its dense granules contents (serotonin etc.)
releasing. Due to the action of released media-
tors, biochemical and morphological changes,
which are specific for the inceptive stage of
nonspecific inflammation, occur in tissues. We
would note, that under the influence of PGE2,
the permeability of both keratinized and non-
keratinized squamous epithelium is highly in-
creased, that largely contributes to fungal cells
adhesion and its invasion (11).

«legunatpws. BoctouHan Espona» N2 3 (11), 2015

[o3a. YKasaHHaa mofenb 6bina ucrnonb3oBaHa
B 3KCMepumeHTe Kak 6asmcHasn.

Octpbiin kaHgupo3 COMP mopenuposanu
Ha 65 6enbix Kpblcax nMHUK BucTap B Bo3pacte
7-8 pHen maccor 9-10,5 r (34 camua, 31 cam-
Ka) no metoavke BJ1. Boikosa (1987). [ina 310-
ro B TeYeHue MepebiX 3 [HEN 3KcnepumeHTa
KWBOTHBIM BBOZWNW PEr 0s aBTOMaTUYecKum
po3atopom 20 MKN cycneHsuum rpubos popa
Candida (3x10°-3x107 6nactocnop). B TeueHne
cnegyiowyx 2-14 gHei nocne UHGULMPOBaHUA
Habnwaanu KAMHUYecKue mpU3HakK OCTPOro
KaHouposa (OK) — HapyweHue nuiLlesoro mno-
BefleHs], NosBneHne Genbix HaneTos 1 3Po3nii
Ha Asblke 1 COMP, a y HEKOTOPbIX KWBOTHbIX —
ABNeHWA gucnencui. HavyanbHble npu3Hakn
OCTPOro KaHauaosa y 60MblLINHCTBA MUBOTHbIX
Hauanu NPoABNATLCA Ha 3-I AeHb nocne UH}K-
uMpoBaHusA. YKkasaHHbili Nepuog cuMTany Hava-
nom 3abonesanua (aeHb 0). B xoae Bocnpowzse-
[eHus ocTpoi GopMbl KaHAMAO3a MONOCTN pTa
13 3KCreprmeHTa Bbibbino 9 (13,8%) UBOTHBIX
BCNeLCTBYE reHepan3osaHHoi ¢opmbl 3abo-
neBaHua. KnuHuyeckne nposBneHus OCTPOro
KaHaugo3a COTMP B ycnoBuAX 3KCMepuMeHTa
1 CPOKK BOCNPOK3BOACTBa 6a30B0I Mopenu co-
rMacoBbIBaNucCh C AaHHbIMIK aBTopoB [9, 10].

B TeyeHwne nepebix 3 HeJenb 3KCNEePUMeEHTa
KpPbICbl HAXOAWNWCH B THE3Jax BMeCTe C camKa-
MW, MOC/E Yero KX paccaknsanu B OTAeNbHble
KNeTKN no 4-6 KMBOTHbIX. KynbTypanbHbie Mu-
KONOrMyeckne MCCnefoBaHua, npoBefeHHbie
Ha 3-i1 JeHb nocne HPULMPOBaHKSA, OKasanucb
MONOMKUTENBHBIMY Y BCEX KUBOTHBIX YKa3aHHOMN
rpynmbl, NpW 3TOM MOKa3aTenu obcemeHeHHo-
¢t COMP rpwbamu popa Candida 6binn Bbico-
KiamK (4,51+0,10 IgkOE/mn). Ha 7-i1 1 21-i4 AeHb
3aboneBaHNA MUKONOTMYECKN MHOMLMpOBaHMe
nopgreepxaeHo y 82,1% wn 66,1% KpbIC, BbIXKNB-
KX C [0CTaTOMHO BbICOKMMMK obcemeHeHnem
rpubamn poga Candida (2,00+0,21 IgKYO/mn;
2,50+0,14 IgKYO/mn), uTO CBUAETENbCTBYET
0 XpoHuuyeckom KaHauposze (XK) COIMP. Bobibo-
pPO4YHbIe BVIpyCOJ'IOFW-IGCKI/IE OECHEAOBHHMH
’KMBOTHbIX yKa3aHHoi rpynnbl (no 10) Ha 7-i
1 14-i geHb 3aboneBaHuA OKasanucb oTpuLa-
TeNbHbIMU.

Yepes 5 Hepenb nocie MHOULMPOBaHWA
BOCCO3[ann peungus XPOHUYEeCKoro KaHgu-
[03a nmyTem anmivKauum npoctarnaHpvHa E2
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

During the next 2-4 days, the clinical symp-
toms the recurrency of candidiasis of oral mu-
cosa were manifested in 46 (82.1%) rats. In most
of the animals from specified group, it was ob-
served the clinical symptoms of oral candidiasis
on the third day after the stimulation procedure,
which is why the signified day was considered as
a recurrency inception (day P0).

To confirm the ethiological role of Candida
species yeasts, it was implemented the scrape
from the surface of oral mucosa, with the fol-
lowing sowing of the material onto a selec-
tive medium, and the procedure of identifica-
tion, using standard procedures [12]. In all the
animals with clinical symptoms of candidiasis
recurrency, have appeared to be a high rate
of Candida species yeasts semination (3,93 +
0,26 IgCFU/ml). The studying of the major clini-
cal characteristics of candidial infection was
implemented by observation of the experi-
mental animals, using the recomendations of
S. Dundarov et al. (1991) in our modification.
And it were considered the intensity of the fol-
lowing clinical symptoms on a 4-point grading
scale: general behavior (agility, static character,
agressiveness); feeding behavior (frequency of
manger and water-trough using, expression
of feeding reflexes); nervous system lesions
(sudden debilitation, lack of response to pain-
ful stimuli, head nutation, circular motions,
hyperkinesia, convulsion, paresis); dyspepsia
(diarrhea, vomiting, gut bloating); eye lesions
(conjunctivitis, keratitis, ptosis); nasal mucous
membrane lesions (rhinitis, lesion elements);
skin lesion (number of lesion components, its
dynamics); fur condition (luster, density, pre-
sence of alopecia). The changes on oral mu-
cosa was rated the intensity of infectious le-
sion (number of components, its localization,
growth dynamics, duration of epithelization
period), involvement of gingiva into the patho-
logical process. With lack of changes, the symp-
tom intensity was given 0 points, with insignifi-
cant changes - 1 point, with medium and sig-
nificant intensity — 2 and 3 points respectively.

For objectivization and the ability to com-
pare general appearance of infectious lesion on
every step of the disease progress in all the ani-
mal groups, it was defined a pathology integral

rate (WNM) due to the procedure [13).

12

(PGE2) B dpopme rena MpoctuH E Ha cnmsucTyto
060/104KY NONOCTU pTa 56 MMBOTHbLIX, KOTOPYIO
OCYLecTBAANN B TeyeHne 3 AHei mop nerkum
3¢bupHbIM Hapko3om. Micnonb3oBaHune PGE2 06-
YCNOBIEHO ero CBOWCTBaMM KakK TKaHeBOro
ropMoHa — mefauaTtopa BocnaneHua. MexaHusm
neiicteua PGE2 obycnoBneH CHUKEHVEM ypOB-
HA LAM® 1 nHrnbuposaHWem ageHunaT Lukna-
3bl, 4TO CNOcobCTBYET arperaLum TPOMBOLMTOB
1 BbICBOBOXAEHNIO COAEPMUMOTO WX MIOTHBIX
rpaHys (cepoToHmnHa 1 npody.). 3a cuet AercTBnA
BbICBOOOXAEHHbIX MEMaTOPOR B TKaHAX Mpo-
ncxodaT buoxummnyeckue 1 mopdonoruyeckme
M3MEHEHKA, XapaKTepHble ANA HavanbHou ¢asbl
Hecneyuduyeckoro socnaneHus. OTMETAM, YTO
nog enuaHvwem PGE2 3HauuTenbHO MOBbILLAET-
CA MPOHWLIAEMOCTb KaK HeOpPOroBeBLIEro, Tak
N OPOroOBEeBLUEro 3MNUTENUA U B 3HAYUTENBHON
cTeneHn crocobcTByeT afgresnmn Knetok rpuba
11X nHBazunM [11].

B TeyeHve cnepyowmx 2-4 aHeln KNuHMYe-
CKWe NpusHaku peunpuea KaHgupo3sa Ha COlMP
BbIABNANNCD Y 46 (82,1%) Kpbic. Y 6ONMbLUMHCTBA
MKUBOTHBIX YKa3aHHOW rpynnbl  KAWHUYECKUEe
NpofABneHWs KaHauao3a nonocTu pra Habnio-
[anucb Ha 3-1 geHb nocne npoueaypbl CTUMY-
NUPOBaHWA, NO3TOMY YKa3aHHbIW AeHb cuMTanu
Havanom peuvaunea (aeHb PO).

[ina noaTeepXKAeHNA TMONOrMYecKon ponu
rpnboe popa Candida ocywecTBnanu cockob
c nosepxHocti COTMP ¢ nocneayowmm nocesom
martepuasia Ha ceneKTUBHYIO cpeay 1 mpoLeay-
poi uaeHTUdMKaUmMM no cTaHOapTHbIM MeTo-
ankam [12]. Y Bcex KUBOTHBIX C KNMHWUYECKUMU
npu3Hakamu peungmeBa KaHgvpo3a oKasanacb
BbICOKaA cTeneHb ob6cemeHeHHocTn COMP
rpnbamm popa Candida (3,93+0,26 IgKOE/mn).
M3yyeHne rnaBHbIX KNMHUYECKUX OCOBEHHO-
CTeil KaHAMAO3HOW MHGEKLMN OCYLWecTBRANm
nytem HabniofeHWs 3a SKCNepUMeHTaNbHbIMA
PKUBOTHbIMIA C ydeTom pekomeHfauunin C. OyH-
faposa 1 coasT. (1991) B Haweil MmoguduKaLmm.
Mpw 3TOM MO YeTbipexbannbHON OLEHKe yuu-
TbIBaNM BbIPAXKEHHOCTb CEAyIoWMX KIMHNYe-
CKMX MPU3HaKOB: 06K XapaKTep NoBegeHus
(NOABMMKHOCTb, CTAaTUYHOCTb, arpeccMBHOCTL);
nuiiesoe rnoeefeHue (YacToTa NoAXoaoB K Kop-
MYLUKE W FOWIIKE, BbIPaXEHHOCTb MULLEBbLIX
pe¢dniekcoB); nopaxeHus HEPBHON CUCTEMbI

(pe3koe ocnabnexune, OTCYTCTBUE pearupoBa-




OpwurnHanbHble ccnefosanus [l

WP =glEA £ a25B+g33CH+...+anZX, (1)

wiese o - is a frequency of occurrence of
sy SyTotom; ;

= - 2 sum of points of every symptom.

2 study the characteristics of disease mor-
SiagEnesis and the immunal response dynam-
. = sizughter of the rats from experimental
s comtrol groups was implemented at the PO,
~ % 2nd 21 day. The material for mycological,
“wronological and histochemical studies was
wimdrawn and investigated according to cur-
e s=auirements of the International Commit-
== “or Blomedical Research Involving Animals
WS %IyH2pOHOr0 KOMUTETA MO NMPOBEfeHIo
WELee0-OMONOrMYecKUX  WMCCNefoBaHuin  C
Wons30BaHMeM XuBOTHbIX] and the Order
O W= USSR Ne 755 from 12.08.1977. «About
e sanctions for further elaboration of or-
samsng forms of work involving experimen-
8 animals» [Mpukazom M3 CCCP Ne 755 ot
L081977 . «O mepax no pganbHeiemy
SSDWEHCTBOBAHWI0 OPraHv3aLMoHHbIX Gopm
S@50TEl C UCTIONb30BAHMEM JKCMEPUMEHTaNb-
= =MBOTHBIX»]. Considering 24-hours fluctua-
"0 of lymphocytes cell populations and even-
“.= blorhythmic dependence of other indexes,
= procedure of slaughter was implemented in
e afternoon.

Condition of collagen and muscle fiber was
s=t=d by Van-Gieson stain. Brachet’s method
wzs used to educe cellular DNA and RNA.
W58 method in D.D. Zerbino, L.L. Lukasevich
=odification (1984) was used to indicate fibrin
with diverse rate of polymerization and cellu-
izr components of blood in the sections [14].
Metachromasia reaction with alcian blue at
£2+=2.6 in addition to PAS-reaction was used to
ndicate mast cells.

Immunological researches under experi-
mental conditions were implemented by tradi-
tonal procedures, adapted to rats (determina-
tion of total white blood cells, T- and B-white
cells). Condition of oxygen-dependent me-
tzbolism of neutrophil granulocytes was rated
by NST-test, counting the percentage of active
cells and cytochemical index [15]. Spontaneous
I5LMC) and antibody-dependent lymphocyte
mediated cytotoxicity (ADLMC) was determined
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HWA Ha HGonesble pasgpaxkuTeny, nokavyumeaHmne
rOIOBO, KPYroBble OBVMEHWA, TMMNEpPKUHEsbI,
cyfoporu, napesbl); AMcnencuio (MoHoc, peoTa,
B3[yTUE KUIIEUHMKA); NOpaKeHna a3 (KoHb-
IOHKTUBWT, KEpaTuT, MTO3); NOpa)KeHuA CAnu3n-
cToit 060MoYKK HOCa (HACMOPK, 3MEMEHTbI No-
pa)KeHuWa); NopaKeHWa KoK (KonvyecTso ane-
MEHTOB MOpaMeHnsa, X guHamuKa); coctoaHme
mexa (bneck, NNOTHOCTb, HanuumMe obAbICEHMA).
M3meHeHusa Ha COMMP oueHwBanu No CTeneHu
BbIPAXKEHHOCTU cneunduruyeckux MnposBneHuin
WHOEKLMOHHOro nopaxeHua (Konnyecteo ane-
MEHTOB, WX NIOKanu3auus, AUHaM1Ka pa3BuTuA,
NPOAOMKUTENIBHOCTL NEPUOAa SNUTENN3aLmnm),
BOBfIYEHME B NATONOIMUYECKMIA NPoLecc AeceH.
Mpy OTCYTCTBAM W3MEHEHWUI BbIPaXeHHOCTb
cYMnTOMa oueHnBani B 0 6annos, Mpy He3Hauu-
TenbHbIX NpoABNeHWsAX — B 1 6ann, npw cpegHeit
1 3HaUNTENbHOW BbIPaXeHHOCTM — B 2 1 3 banna
COOTBETCTBEHHO.

[na o6bekTBM3aL M U BO3MOXKHOCTI CpaB-
HeHUs 0BLLNX MPOABAEHNIA MHPEKLMOHHOTO No-
parKeHWs Ha Kax oM 3Tane pa3suTua 3abonesa-
HWS BO BCEX rpynnax »KMBOTHBIX onpeaenanu
WHTerpanbHbiiA Nokasatens natonoruy (AMM)
no metopuke [13].

UMM=al>A+a23B+a3iC+..+ankkX,

r[e a — 4acToTa BCTPEYAEMOCTH KaXoro 13
CYMMTOMOB;
3 - cymma 6annoB KaXzoro U3 CMMNTOMOB.

[nAa u3yyeHws ocobeHHocTel MOpdoreHesa
3aboneBaHWi, a TaKke AUHaMWKN UMMYHHOTO
oTBeTa 3abou KpbiC NOAOMBITHBIX W KOHTPOIb-
HOI rpynn ocywecTsnAnu 8 gHu PO, 7, 14 1 21.
Matepuan pns MUKonoruyeckux, Mopdono-
FUYecKUX W FUCTOXMMUYECKUX WCCnefoBaHnii
3abuvpann 1 U3yyvanu cornacHo AeMCTBYIOLM
TpeboBaHuaMm MexayHapogHoro kKomuteta no
NpPOBEAEHUI0 MeUKO-O1ONornyecknx nccneno-
BaHWI C UCNOMb30BaHWEM KNBOTHbIX W MMpuka-
30mM M3 CCCP N¢ 755 ot 12.08.1977 r. «O mepax
no AanbHelemMy COBEpLUIEHCTBOBaHMIO opra-
HU3aUVOHHbBIX popM paboTbl C MCNOMNb30BaHW-
eM 3KCNeprUMEHTaNbHbIX KUBOTHbIX». YUnTbIBaA
CYTOUHble KonebaHWA KNeTOYHbIX NonynAuui
NMPOLUTOB 1 BO3MOXHYI0 BMOPUTMUYECKYIO
3aBUCMMOCTb APYTUX MokasaTenein, npoueaypy
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

by procedure {16}. Total amount of IFNs was de-
termined by traditional procedures [15].

Clinical pathogenic characteristics of ex-
perimental oral candidiasis

In all the animals, infected by Candida
species yeasts, on the 2-3 day after the ad-
ministration of infecting agent (disease incep-
tion — day 0) appeared clinical symptoms of
acute oral candidiasis — fesion of general (1.52 +
0.07 points) and feeding (1.43£0.07 points) be-
havior, dyspepsia {1.5820.10 points), hyperemia
of oral mucosa with the onset of white coatings
and erosions on tongue (93.8%), jaws mucosa
{32.3%], palate (18.5%).

During the next 3 days, condition of 56
{86.2%) animals from the specified group have
gradually become to stabilize: the symptoms
intensity of lesiocn of general (1.37+£0.07 points,
p0.05) and feeding (1.24+0.05 points, p<0.03)
behavior, dyspepsia {1.21+0.08 points, p<0.01)
reduced. Clinical symptoms of oral mucosa le-
sion remained unchanged, however the symp-
toms of gingivitis have become more intense
(1.38+0.07 points, p<0.01).

in 9 (13.8%) animals during the first
3-7 days of acute experimental oral candidia-
sis, it were progressing the symptoms of infec-
tion generalization (lesions of general and
feeding(2.96+0.21 points) behavior, dyspepsia
(2.84+0.19 points), resulted in the death of ani-
mals and its elimination from the experiment.

On the 7th day after the inception of oral can-
didiasis clinical symptoms, general condition of 56
(86.2%) survived animals continued to improve.
In 38 (67.9%) animals from the signified group; le-
sion symptoms of oral mucosa have disappeared
orwere minimal, and in 10 (17.9%j) - there were
manifestations of candidal glossitis and gingivitis.
And only in 8 (14.3%) animals, there were no clini-
cal symptoms dynamics observed. Lesion com-
ponents, specific for oral candidiasis, in rats from
specified group, were epitheliazed on the average
7.64+0.14 day, and a recovery from clinical symp-
toms happened on 10.320.20 day (fig. 1).

In 56 animals, which survived after the
acute form of oral candidiasis, it was observed
a significant reduction in body weight from the
animal control group (11.5£0.2 g compared to
15.740.3 g, p<0.01).
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22608 OCYLWECTBNANK BO BTOPOW NONOBUHE AHA.

COCTOAHUE KOAMAreHOBbIX W MblLEYHbIX
BONOKOH OLEHWBAaNW NyTeM OKPackW Cpe30B
MMKPOdYKCMHOM Na meTogy Bax M3ona. Mo me-
Togy bpawe soiaBraanm knetoudsle JHK 1 PHK,
Mpw ucnone3oeanuy metoga MCE B moguduka-
uun 4.0. 3epbuno, JUJ1. Rykacesuny (1984) e cpe-
3aXBbIABAANUGUOPUHPAZNUYHON CTENEHUNONY-
Mepr3aLnK U KNETOYHbIE 3NeMeHTbI KpoBM [14].
AnA BLIABNEHWA TYUHbIX KNETOK B [OMNOMHe-
HUK & LHMK-peakyuy MCNonb3iceani peakuuio
METAXPOMAZMN ¢ anbUMaEHOBBIM CUHUM npy
pH=2.6.

UMmMyHonornieckne UCCNeoRaHruA B yCno-
BMAX IKCIIEPUMEHTA OCYILECTBMANW NO Tpagu-
UWOHHBINM MEeTOAWKaM, afanTWpPOBaHHbBIM 4NA
KpbIC (onpegeneHyre abCOMKTHOTEG KOAMYECTRA
namdouutos, T- n B-numdounTos). CocroaHne
KMCNOPOA03aBUCKMOTC MeTadonmama HelTpo-
DUNBHBIX NEAKOLUTOB OUEHUBANKN € MOMOLLbKD
HCT-TecTacnogcueTOM NPOLEHTA aKTUBHBIX Ke-
TOK U LATOXUMWYeCKoro nokasartens (LX) [15].
CnontanHyo (CUJT) v aHTTeno3asucumyso yu-
TOTOKCMUYHOCTL AnmbouunTor (AT3 L) onpepe-
nann no metoguke [16]. Copgepkanue obero
CbIBOPOTOYHOrO UHTEpdepOoHa onpenenani No
TPagUUMOHHBIM MeTogunkanm [15].

KAMHUKO-MaTOreHETUHECKAA XapaKTepn-
CTUKa IKCNepUMeHTANLHOro KaHamgo3a no-
noCTH pTa

Y BCEX MWUBOTHbIX, UHOULWPOBAHHBIX rpw-
6amn popa Candida, Ha 2-3-i gedb nocne
BBefeH1A WHEKYMOHHOFO areHTa (Hadano 3a-
6onegaHvsa - feHb Q) BOZHUKANKW KAWHWYECKNE
NPOABAEHWA OCTPOro  KaHAWAO3a NonocTy
pTa - HapyweHwe obuwere {1,52+0,07 6anna)
v nuwesoro (1,43+0,07 Ganna) noBefeHua, AMC-
nencua (1,58+0,1¢ Ganna), runepemna COMP
C NoABHEHWeM DenbiX HANETOR 1 3PO3UIA Ha A3bI-
ke (93,8%), cnu3ucTon obonouke wek (32,3%),
Hebe {18,5%).

B TedeHue cnegylowmx 3 gHer COCTOAHKe
56 (86,2%) MUBOTHBIX YKa3aHHO# rpynnel no-
CTENEHHO CTabuUnU3NPOBANOCE — YMEHbLMW-
fach BbIPAKEHHOCTL MPU3HAKOS HAPYIEHWA
obwero (1,37£0,07 6anna, p<0,05) U NMWEBOro
(1,24+0,05 6anna, p<0,03) nosegeHwnA, AMcnen-
cun (1,2140,08 6anna, p<0,01). KnuHnueckne
npoAeneHna nopaxeHua COMP  ocTasanucb



OpuruHanbHbie nccneposaHvsa

B

[Hexb 0
= [leHb 3
m [eHb 3

| W © The intensity of the clinical symptoms of acute oral candidiasis under experimental conditions

W - —esces in behavior; 2 - feeding behavior lesions; 3 - symptoms of dyspepsia; 4 - trophic lesions; 5 - lesions of oral

= E - Qngivitis,

i roa the next 4 weeks, in 12 (21.4%) ani-
Wt ¢ was determined hyperemia of gums and
s sections of oral mucosa with small ero-
s oe an upper surface of tongue; in retromo-
0 waestory folds sections, there was a white-
= coating. In 50.0% (28) of animals, the
S oeosa symptoms and flatulance persisted.
meared to the control group of healthy ani-
S e rats from the signified group looked
e its fur lost the luster and thinned out
RIENS=007 points).
= 5 weeks after the experiment start, it
was stmulated a recurrency of candidiasis by
“wircztion of rats’ oral mucosa with PGE2 in
e “oem of gel Prostin E under light ether nar-
=0 curing 3 days. In 46 (82.1%) animals on
= 1-3 day after the stimulation (inception of
e recurrency — day PO) the symptoms of oral
~=nodiasis became more intense. In diverse
sectons of oral mucosa (tongue, hard palate,
= setromolar sections, on gums) originated
"= ayperemia nidi, erosions with the ragged
#ages, covered with white coating. More often,
e dinical symptoms of candidiasis were ob-
served on an upper surface of tongue (80.4%).
= 125% of the cases, into the pathological
Zrocess were involved several sections of oral
= .20sa. Condition of the animals at the incep-
"0 of oral candidiasis recurrency is defined by
“==ons of general (1.05+0.03 point) and feeding
* 55=0.07 points) behavior, occurrence of dys-
oepsia (1.29+0.08 points) (fig. 2).
7 days after the recurrency inception, ge-
merzl (0.75£0.06 points, p<0.001) and feeding
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6e3 nameHeHuin, ogHako Gonee BblpaykeHHbIMIA
cTanu cumnTombl ruHrueuta (1,38+0,07 6anna,
p<0,01).

Y 9 (13,8%) »WBOTHbIX B TEYEHWE MEPBbIX
3-7 pHel 0CTPOro aKCNepUMeHTaNbHOTO KaHaW-
[103a MONOCTW PTa NPOrpeccupoBanit NPU3Haky
reHepanusavnm nHbekLun (HapyweHns oblero
(2,96+0,21 6anna) n nuwesoro (2,87+0,19 6an-
na) noseneHws, aucnencun (2,84+0,19 6anna),
B pe3y/ibTaTe Yero XMBOTHbIE Norvbaun 1 Bbibbl-
1IN U3 3KCMEPUMEHTA.

Ha 7-i" geHb oT Hayana KNUHUYeCKnx npo-
ABMIGHMIA OCTPOro KaHAuWAo3a nonoctu pra
obliee cocTosHWe 56 (86,2%) BbIMMBLUNX MXW-
BOTHbIX NPOAOMKano ynyuwarsca, Y 38 (67,9%)
MMBOTHbBIX YKa3aHHOW rpynnbl NpWU3HaKky nopa-
»eHua COMP ncuesnn nam 6uim MUHVIMaNbHbI-
mu, ay 10 (17,9%) — umenn MecTo NMpoABeHus
KaHOWAO03HOro rnoccuTa U rMHIMBUTA. TOMbKO
y 8 (14,3%) X1BOTHbIX AUHAMMUKN KNMHNYECKNX
Npy3HaKoB He Habnaanoch. INemMeHTbl nopa-
MEHUA, XapakTepHble ANA KaHAMAo3a MnosocTy
pTa, Y KPbIC YKa3aHHOW rpynmnbl 3MUTENU3MPOBa-
nucb B cpeaHem Ha 7,64+0,14 oHs, a BbI3gopoe-
NeHne no KNMHWUYECKMM NpKr3Hakam HacTynano
Ha 10,3%+0,20 gns (puc. 1).

Y 56 »MBOTHbIX, BbKMBLLIMX MOC/IE OCTPONA
dopmbl  KaHAWMgO3a MNOMOCTM pTa, Habnwoga-
NOCb 3HaYMTeNbHOe OTCTaBaHWe B Habope mac-
Cbl Tenia OT KOHTPONBHOW FPYNMbl *KUBOTHbIX
(11,5£0,2 r no cpaeHeHuio ¢ 15,740,3 1, p<0,01).

B TeuyeHune cnegytowmx 4 Hegenb y 12 (21,4%)
ANBOTHbIX BbIABNANWNCb TMNepemMua geceH 1 oT-
AenbHbix yyactkos COTMP ¢ menkummn aposnamu
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)
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Fig. 2. The intensity of the clinical symptoms of oral candidiasis recurrency under experimental

conditions

Note: 1 - changes in behavior; 2 - feeding behavior lesions; 3 — symptoms of dyspepsia; 4 - trophic lesions; 5 — lesions of oral

mucosa; 6 - gingivitis,

(1.13+0.04 points; p<0.001) behavior of animals
improved, expression of dyspepsia decreased
(1.07+£0.07 points; p<0.01). Positive dynamics
in clinical appearance of oral mucosa lesions
was observed in 69.6% of animals. Average
duration of components epithelization was
7.11£0.20 days, and a complete clinical recov-
ery occured on the 9.86+0.20 day (see fig. B. 1).
In 304% of rats from the specified group,
it was observed no positive dynamics in local
disease symptoms, it were persisted the occur-
rences of general intoxication and dyspepsia
(2.3140.21 points).

During the period of recurrency, the rats
gained weight poorly (68.1£1.3 g compared
to 72.4+1.2 g in the control group, p<0.03).
The symptoms of trophic disorders in the
forms of general or local (in the rear end of the
body) fur alopecia occured in 48.2% of animals
(1.71+0.08 points).

To define the character of immune response,
it was studied the indexes of specific and non-
specific immunity at the recurrency inception
(day PO), in the 7th, 14th and 21th day. (Fig. 3, 4).

Clinical appearance of experimental oral
candidiasis recurrency (day P0) ran its course
against the background of leukocyto- u lym-
phocytopenia (11.5+£0.3x10%/1, 8.49+0.54x10%/,
p<0.001) and decrease of specific weight of
T-cells (3.74+0.6x10%1, p<0.01). Activity of oxy-
gen-dependent mechanisms of phagocytosis,
antibody-dependent cell-mediated cytotoxicity,
and amount of INFs in blood serum were higher
than those in the control group of noninfected
animals (p<0.05-0.001). The study of correla-
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Ha CrVHKe A3bIKa; B PETPOMONAPHbIX YYacTKax
1 Ha y4acTKax NepexofHblX CKNagoK oKasblBas-
cA 6eno-cepbiin Hanet. Y 50,0% (28) *1BOTHbIX
COXPaHANUCb MPU3HAKW AWCNencuv, B3gyTue
*uBorta. o cpaBHEHWIO C KOHTPONMbHOW rpyr-
MOWM 3/JOPOBbIX »KWBOTHbIX, KPbICbl YKa3aHHOM
rpymnMbl BbIFMAAENN MCTOWEHHbIMK, X MEX MO-
TepAn 6neck v nopegen (1,75+0,07 6anna).

Yepes 5 Hepenb mocne Havyana aKkcnepw-
MEHTa CTUMYNMpPOBanyM PeuuanB KaHawgosa
nytem cmasbiBaHna COMMP kpbic PGE2 B dpopme
rena MpocTtuH E nog nerkum 3¢pupHbIM HapKo-
30M B TeuyeHue 3 aHel. ¥ 46 (82,1%) KUBOTHbLIX
Ha 2-3-1 peHb nocne CTUMYNWPOBaHUA (Haua-
no peumavea — geHb PO) npu3Haku KaHoupo-
3a MonocTu pra cranv Gonee BblipaXKEHHBIMU.
Ha pasHbix yuactkax COMP (a3bike, TBepaom
Hebe, B PETPOMONAPHLIX YUacTKax, Ha AecHax)
BO3HUKaNM o4aru runepemun, Spo3nn C HEpoB-
HbIMW KpasMK, MOKPbITbIMKA GenbiM Hanetom.
Yalwe KnuHWYeckue npu3Haky KaHauAo3a Ha-
6niopanichk Ha cnvHKe sA3bika (80,4%). B 19,6%
crnyvyaeB B MaToNOrMYeCcKkuini MpoLecc BOBNeKa-
nocb Heckonbko yuvactkoB COTMP. CoctosHue
MMBOTHbIX B Hayane peuuavBa KaHauaosa
nofiocTu pTa XapakTepu3oBanocb HapyLeHu-
AamMn obuwero (1,05+0,03 6anna) v NWLWeBOro
(1,55+0,07 6anna) noBegeHvs, ABNEHVAMU ANC-
nencuu (1,29+0,08 6anna) (pwc. 2).

Yepes 7 pHeil OT Havana peuugrsa 06-
wee (0,75+0,06 6anna, p<0,001) ¥ nuesoe
(1,13£0,04 6anna; p<0,001) nosegeHne *MBOT-
HbIX YNy4LKWNOCh, BbIPaXEHHOCTb AMCMNEncun
ymeHblumnace (1,07+0,07 6anna; p<0,01). Mo-
NOMUTENbHAA AUHAMUKA KNMHUYECKUX NpU3Ha-
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e s=ztonships between the immunal re-
‘mcexes at the recurrency inception of
=nt2l oral candidiasis allowed to ascer-
I e cependance between the cells immu-
“=x=s (r=[0.63-0.95]). Equivalent type of
in the specified period of the disease
» neutrophilic leukocytes phagocyto-
cytotoxical activity of lymphocytes
).

credibly decreased (25.941.54%,
in the cell link of the immunal re-
was stored the symptoms of integration

koB nopaxeHus COMP Habniopganack y 69,6%
HMBOTHbIX. CpefiHAA NPOAOIKUTENBHOCTD MK~
Tenvizauny MEMEHTOB MOPAXKEHWA COCTaBWa
7,11+0,20 gHA, @ NoHOe KNUHWYECKOoe BbI3L0-
poBneHve npoucxoguno Ha 9,86+0,20 paHA.
B 30,4% KpbIC yKa3saHHOW rpynnbl MONOXKW-
TENbHOW AUHAMUKN MECTHBIX MPOABNEHUIA 3a-
6oneBaHus He Habnoganocb, COXPaHANUCH
ABNEHUA 00Weln MHTOKCUKALMKA 1 QUcnencum
(2,31+0,21 6anna).

Ha npotseHun peuupgmsa 3abonesaHua
KpbICbl M0OX0 Habvpanw Bec (68,1+1,3 r B cpas-
HeHun ¢ 72,4+1,2 r B KOHTPOMNbHOW rpynne,
p<0,03). MNpr3Haky TpodUHECcKNX HapyLleHWin

the recurrency of experimental oral candidiasis
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)
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! Mg & Dynamics of phagocytic and killer activities indexes during the recurrency of experimental oral

| smgamnst the background of the appearance of
|- Imwert correlation between T-lymphocytes level
#md phagocytosis indexes (r=[{-0.77)-(-0.89)],
@l killer activity of lymphocytes {r =[(-0,87)-
- §-a99)]).

' On the 14 day of the disease, the symptoms
| off eeukocyto- and lymphocytopenia persisted;
e phagocytosis indexes, the killer activity of
‘ Bpphocytes and value of INFs in blood serum
|- wmabilized and reached the age norm. The speci-
| fed period of the disease passed against the
| Background of disbalance of all the immunity
| Sl However, the inverse correlational relation-
§ ships between the value of T-lymphocytes and
¥ amtibody-dependent lymphocyte-mediated
¥ eytotoxicity persisted (r=[{-0.80)]).

: n 21 days after the recurrency inception of
B am experimental oral candidiasis the value of
t ¥ymphocytes normalized  {1.9120.14x10%/1),
i @ the B-lymphocytes level (1.6240.07x109/,
p<004) — even was higher than the age norm.
e signified stage of immunal response was
eharacterized by a renewal of correlation be-
tmeen the cell-mediated immunity indexes
=30.66-0.81]). In the same time, it occured close
uwmdreciional relation between the value of
Bymphocytes, cytochemical index and sponta-
meous cell-madiated cytotoxicity {r=[0.71-0.97)),
and differently directed - between the value of
B-dymphocytes and antibody-dependent cyto-
mmacity (r=[-0.70]).

Morphchistological studies were imple-
mented in observation dynamics (days PO, 7,
HMand 21 days of recurrency), using the methods
ofmacro- and microscopic visualization.
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B dopme obBWwero UK NokansHoro (B 3agHein
YacTW Tena) MNOpeAeHUA Mexa BCTpevannch
y 48,2% #mBoTHbix (1,71+0,08 6anna).

Ona onpepeneHWA xapakTepa UMMYHHOMO
OTBETa W3y4ani nokasaTenu cneuuduyeckoro
N HecneyudpuIeckoro UMMYHUTETa B Hadane
peungmea (geds PQ), vepes 7, 14 v 21 gerb
(puc. 3, 4),

KnuHuueckuie NposaBNEHUA PELMANBA IKCNE-
pPUMEHTaNbHOro KaHguao3a Nonociu pra (geHo
PO} npoTexani Ha GoHe nelikoumTo- U numdo-
uutoneHuna {11,520, x10%/n 8,49+0,54 x 10°/n,
p<0,001) 1 ymeHblEHNN YAEALHOMO Reca
T-numdouyutor (3,74+0,26x10%n, p<0,01). Ax-
TUBHOCTL KUCNOPOAG3ABNCUMBIX MEXaHW3MOB
daroynTo3a, aHTUTENO3ABUCHMAA LIUTOTOKCNY-
HOCTb NUMGOLWUTOB, a Takke cofepKaHue WH-
TepdGepoHa B CbIBOPOTKE KPOBW NPeBbIanu
MOKA3ATENM KOHTPOIbHON TRYNNbI HEMHNLK-
POBaHHLIX }KUBOTHBIX {Pp<0,05-0,001). V3yueHne
KOPPENALUMOHHBIX CBA3EH MekAy nokasaTtens-
M UMMYHHOTO OTEETa B Hadane pelinamsa IKc-
NEPUMEHTANBHOMO KaHAMA03a NOAOCTH pTa Nno-
3BONUNG YCTAHOBUTL 33BUCUMOCTb MEXAY No-
KasaTenamu KNeTouHoro uMmyHuTteta (r = [0,63-
0,95]). AHanOrMYHbIA TUN B3aMMO3ABVICNMOCTA
B YKa3aHHbIi Nnepuog 3abonesaHna cylecTByeT
MeXay nokazatensamy ¢arounTosa  HenTpo-
GUNBHBIX NEAKOUUTOB U LIWTOTOKCUYECKOA aK-
TWBHOCTBIO nuMmdouuTee (r = [(,68-0,89]).

Ha 7-7 geHb peuupuBa BbilleonviCaHHbIe
W3MEHEHWUA COXPaHANUCh, a nokasatens ATC
LN poctoBepHo ymeHswunuce (25,9%1,54%,
p<0,01). B kneTouHoM 3BEHE UMMYHHOMO OTBe-
Ta XpaHWAWUCh MNPU3HAKU WHTErpaumK Ha GpoHe
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

During the histological study of animals’
organs, it was educed, that at the recurrency in-
ception (day P0) of experimental oral candidia-
sis on the surface of epithelium, there were not
yet observed the significant bunching of yeasts’
material. However, on the surface of tongue
the zones of submersible growth [norpyxHoro
pocta] of the basal layers of epithelium occur,
in which the yeasts’ components is differenti-
ated. Compared to healthy animals, the epithe-
lialic layer was [slim/refined], with a reduction
of keratin coatings. In tongue and jaw tissues
were noted dystrophy manifestations, lamina-
tion of superlayer of epithelium, hyperemia of
submucous layer vessels, and medium leuco-
cyte infiltration of lamina propria of the mucous
membrane. Infiltrates mainly consisted of lym-
phoid and histiocytic row components, with in-
creased number of eosinophiles and mast cells.
In some sections, specified changes proliferated
on submucous layers of connective tissue. In
the sections of salivary gland, there were mani-
fested bunchings of leucocytes in the forms of
infiltrates and PAS-positive components. In one
animal, in the section of tongue root, it was de-
tected necrosis nidus [ouar Hekpo3a] with single
dystrophic yeastlike cells, which was on the
stage of calcification.

In stomach and gut, there was observed
productive inflammation with leucocytic infil-
tration of submucous layer. The infiltrates occu-
pied significant areas, and sometimes prolifera-
ted ona basal segment of mucous membrane. In-
filtrates were composed of many young compo-
nents of lymphoid row, eosinophiles. However,
described changes were more expressed in
stomach and less - in gut. At the same time, the
components of Candida species yeasts wasn't
detected.

Morphological characteristics of subman-
dibular lymph nodes, adrenal gland, liver and
spleen didn't differ from healthy animals of the
same age.

On the 7th day of recurrency, changes in
microstructure of observable organs became
more expressed. The surface of tongue on
a significant area is covered with PAS-positive
coating, consisting of desquamated laminae of
keratin, AMNK [?] (from single ones to colonies),
small groups of red and white blood cells (fig. 5).
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nosABneHus o6paTHON Koppenauun Mexay
ypoBHeMm T-nuMouMTOB M Nokasatenamun ¢a-
roumTosa (r = [(-0,77) - (-0,89)] 1 KnnnepHyto
akTMBHOCTbL Numdouuntos (r=[(-0,87) — (-0,89)]).

Ha 14-i peHb 3aboneBaHua coxpaHAnUCh
NPU3HaKK NelKouMTo- W NUMOOLMTONEHNM,
nokasatenu $arouuTosa, KUNNepHoW akTUBHO-
TV NMMOOLIMTOBR 1 Cofep:KaHme NHTepdepoHa
B CbIBOPOTKE KPOBMW CTabunu3npoBanncs 1 fo-
CTUININ BO3PaCTHOM HOPMbI. YKa3aHHbIA nepuof,
3abonesaHvsA npotekan Ha ¢oHe ancbanaHca
BCEX 3BEHbEB MMMYHUTETa. OfHaKo Koppensaum-
OHHble CBA3M 06paTHOro HanpaBneHUA Mexay
cofepaHnem T-nMMbOLNTOB U aHTUTENO3aBu-
CUMas LUTOTOKCUYHOCTL NMQOLIMTOB COXpaHs-
nvce (r=[(-0,80)]).

Yepez 21 geHb OT Havana peuupuBa 3KC-
nepyuMeHTanbHOro KaHamMao3a nonocTy pra co-
pepxanue T-numoLMTOB HOPManu3oBanoch
(1,91+0,14x10%n), a yposeHb B-numdounToB
(1,62+0,07x10%n, p<0,04) — paxe HeECKONbKO
npeBblllan BO3PacTHYI0 HOpMY. YKasaHHbIN 3Tan
MMMYHHOrO OTBeTa XapakTepu30Banca BocCTa-
HOBNEHWEM B3aMMOCBA3M MeX Ay NoKasaTenamu
KnetouyHoro ummyHuteta (r = [0,66-0,81]). B To
e Bpems BO3HUKNA TecHas OfHOHampaBneH-
HafA CBA3b MeXxay cofepkanmem B-numepouuTos,
LIXM 1 cnOHTaHHON UWTOTOKCUYHOCTD NUMQO-
uutos (r = [0,71-0,97]) n pasHoHanpaBneHHas —
Mexay Konuyectsom B-numdoumntoB 1 aHTHTeE-
N03aBUCUMON LIUTOTOKCUYHOCTbIO (r = [-0,70]).

Mopdorucronormyeckme  uccnegoBaHuva
OCYLLECTBAANN B AWHaMuKe HabmiogeHus (OHW
PO, 7, 14 1 21 gHW peuuagnea) ¢ NpuMeHeHuem
METOAOB MaKpo- 1 MUKPOCKONMYECKON BU3ya-
nu3aunn.

Mpw rucTonormyeckom nccnepfoBaHumv opra-
HOB *KVBOTHbIX BbIBNIEHO, YTO B Hauyane peuu-
avBa (AeHb PO) aKcnepumeHTanbHOro XpoHuye-
CKOro KaHAWa03a rnosocTy pTa Ha NMoBEePXHOCTH
anuTenya ewle He HabnogaeTca CyLWecTBEHHbIX
ckonneHuin rpubkoBoro matepuana. OpHako
Ha MOBEPXHOCTN A3blKa BO3HWKAIOT 30HbI MO-
rpyHOro pocta 6asanbHbIX CNOeB 3NuTenus,
B KOTOPbIX A PpepeHunpyoTca anemeHTbl rpu-
60B. [0 CpaBHEHWIO CO 3A0POBLIMY XKMBOTHBIMY,
3aNUTENVanbHbIi CNol 6blN U3ALWHBIM, C YMEHb-
LIeHVeM KepaTMHOBbIX MOKPbITAI. B TKaHAX A3bl-
Ka U LeKW OTMEeYanucb MpOABNEHUS AWCTPO-
bnn, oTCNOEHMA NOBEPXHOCTHOrO CoA anuTe-




OpwuryHanbHble nccnefosaHua [

i = PAS-positive coating on tongue papillae with elements of Candida species yeasts. Edema of
“ssmecous layer. Recurrency of an experimental oral candidiasis. PAS-reaction. 06. 10, ok. 10

“w=a.ently among these components occured
Sumching of cocci.

Z=ments of yeasts and microflora mani-
“w=c directly on tongue papillae, against the
“wcszround of the lysis symptoms of keratin
i szuamous layer of epithelium (fig. 6). When
==tz penetrate the deeper layers of epithelium,
Lo=r-ike destructions down to submucous
= ocaur (fig. 7). In the sections of mucous
memorzne defects in submucous layer, there
“suzs place dense lympho-histiocytic infiltra-
S which in some places prolifirates on muscle
“=.=s. Among the infiltrate cells, the shadows
= mecrotized AMNK [TeHW HEKPOTM3MPOBAHHbIX
7% are indicated, as well as double refracting
“zoments of  chlamidospores  [BaBoitHe
samosmnsolne dparmeHTsl xnamugocnop] and
p==sts cells.

'n most of animals, on the 7th day of recur-
=~y there are.indicated expressed local le-
=ons of tongue root on the border with larynx,
zop=aring in the same place as previous granu-
=maztous changes. In some cases, it is a centre
=f muscle tissue necrosis in the area of a large
candidal colony, which consists of a big number
=¢ AMNK, chlamidospores, pseudomycelium frag-
ments.

In most of animals, on the7th day of recurren-
v there are indicated expressed local lesions of
“ongue root on the border with larynx, appearing
n the same place as previous granulomatous
changes. In some cases, it is a centre of muscle tis-
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nuA, TUNepemmna CocyfoB MOACIN3UCTOTO CoA
N yMepeHHas nerKkouyutapHaa WHOUNLTPaLma
COBCTBEHHOMN MIACTUHKN CIIU3NCTON 0BONOUKN,
MHuneTpaThl cocToany rmasHbiM obpasom w3
3NEeMEHTOB NMMPOMAHOTO U FMCTUOLIMTapHOTO
PAJOB C YBENWYEHHBIM KONMYECTBOM 303UHO-
GVNOB 1M Ty4HbIX KNeToK. B HeKoTopbIX y4yacT-
Kax yKa3aHHbie U3MeHEeHVs PacnpocTPaHANUChL
Ha NOACNM3NCTBIE CNOU CORAUHWUTENbHOMN TKaHK.
B yuyacTkax COHHbIX Xene3 obHapyxusanucb
CKOMNEHWUsA NenkouuToB B Gopme UHPUIbLTPa-
ToB 1 LWMK-nonouTeneHble anemeHTbl. Y ogHo-
ro *MBOTHOIO B 06/1aCTV KOPHA A3blKa BbIABNEH
ouar HeKpOo3a C OAMHOUYHBIMY AUCTPODUPOBaH-
HBIMV APOAKENOAOOHBIMU KNeTKamy Haxonun-
CA B CTaiUN KanbLypuKaumn,

B »enymke u KuweyHuke Habniopanock
NpoAyKTVBHOE BOCManeHue ¢ felKkouuTapHoi
vHbunbTpaumeln nogcnusmctoro cnoa.  Wu-
duUnLTPaThl 3aHUMAaNK 3HaUUTENbHbIE MNoLWaaw,
a uvHOrga pacnpocTpaHsanMch Ha GaszanbHbiii
oTgen cnusnucToin obonouku. B coctae nHdunb-
TPaToB BXOAWNO MHOTO MOMOABIX 3NEMEHTOB
numoungHoro psapa, 03uHodpunos. OpgHako
onucaHHble n3MeHeHKA bonee BbipaMeHbl B Xe-
NyQKe 1 MeHblue — B KuieyHuke. Mpu 3Tom ane-
MeHTOB rprbos poga Candida He o6HapyxeHo.

Mopdonornueckue xapakTepucTUKK Tka-
HEN MOAYEntoCTHbIX nuMdbaTUUYEecKnx Y3nos,
HaAMNoOYeYHUKOB, NMEYEHW W CEeNe3eHKK He OTun-
YanUCcb OT 3[0POBbIX MUBOTHLIX aHaNOrMYHOrO
BO3pacra.
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

b)

Fig. 6. Desquamation of tongue papillae. PAS-positive coating contains Candida species yeasts and
keratin laminae. Recurrency of experimental oral candida-herpetic (?) infection. PAS-reaction: a) 06.10,

oK. 10; b) 06.10, ok. 20

sue necrosis in the area of a large candidal colony,
which consists of a big number of AMK, chlamido-
spores, pseudomycelium fragments.

It is in the free state and inside of the de-
structed macrophages. In one of the animals,
in the same area, there were found calcinates
with conidia and [OMK. In the contiguous to the
calcinate muscle layer, there are fibrous scar and
vessel plethora. In the larynx cartilage tissues,
there are symptoms of destruction due to a can-
didal invasion. In submucous and muscle layers
of tongue, there is noted a significant diffusive
intersticial edema. Veins look plethoric, with oc-
currence of thrombosis and white cells marginal
straddling. In wide ranges, microhematomae,
perivascular and pericapillar lympho-histiocytic
infiltration occur. Many of arteries have hyper-
trophied media with intensified collagen com-
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Ha 7-1 peHb peuupguBa W3MeHEeHUA MUKPO-
CTPYKTYPbl OpraHoB, KOTOPblE UCCEA0Banunch,
ctanun 6Gonee BblpaMeHHbIMU. [MOBEPXHOCTb
A3blKa Ha 3HAYUTENbHOM MPOMEXKYTKE MOKPbI-
Ta WK-nonoxmuTensHbIM HaneTom, COCTOALLAM
W3 CNYLWEHHbIX NNacTUHOK KepatuHa, AMK (ot
eUHWYHBIX [0 KOMOHWI), Hebonbwmx rpynmn
3PUTPOLMTOB 1 NleKoLMTOR (pUc. 5). YacTo cpe-
OV 3TUX KOMMOHEHTOB BCTPeYanvcb CKOMIeHUs
KOKKOB.

SnemeHTbl rprbos U MUKpodnopa nNposs-
NANUCH HEMOCPEACTBEHHO Ha COCOYKax A3bIKa,
Ha ¢oHe MpU3HaKOB NW3KCa KepaTuHa W no-
BEPXHOCTHOTO Cnos anuTenus (puc. 6). Mpw npo-
HWKHOBEeHWUN rpubos B Gonee raybokWe crow
IMUTENUNA BO3HUKAIOT paspyLUeHns Nno Tuny A3s
Jo noacnusnctoro cnos (puc. 7). B yuactkax ge-
beKTa cnM3McTon 0BONOYKU B MOACTU3NCTOM



OpMFMHaﬂbeIE nccnenoBaHnA

#& 7 Imwasion of Candida species yeasts into epithelium of tongue mucous membrane. Recurrency of

awemeic oral candidiasis. PAS-reaction. 06.10, ok. 40

swment 2nd corrugated interior lissom mem-
DT

Fresence of a significant number of mast
“= 5 = perivascular spaces, which are on the
WF==nt stages of degranulation, engages at-
“=rton. As you know, substances, which are se-
—=t=c by mastocytes, appear to be proinflam-
manory factors and mediators of alergic inflam-
“eton, which influence the tone and perme-
201ty of the walls of blood microvessels. That's
Wy tissue infiltration by lymphocytes, eosino-
2mies and mast cells with the symptoms of its
Zecrznulation against the background of vascu-
wrzztion disorder, may point at the formation of
mzammation with the allergic component.

~gzinst the background of discirculatory
“manges, there appear the symptoms of intra-
2= ular edema amd muscle fibers distrophy
“own to the segmental lysis, that can be mainly
cannected to tissue hypoxia. Direct candidal le-
=2ns of myocytes is confirmed by a presence of
reracellularly-situated yeasts.

n the jaw structure in the animals from this
2roup, there are no large abscesses and calcifi-
zztons. Morphological changes are characte-
~z=d by the appearance of small scars in a mus-
—e tissue and in the place of gland location. As
“or the rest, changes in jaw and tongue tissues
=r= analogous (fig. 8). All the above described
maznifestations are the result of the direct local
=Fect on tissues of actively vegetating Candida
species yeasts.
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C/I0e MPOWCXOAUT rycTad NnUMEPONZHO-TUCTUO-
LuTapHaa WHGUIBTPaLUUA, KOTopas B HEKOTO-
PbIX MecTax pacnpoCTPaHAETCA Ha MbilUeyHble
TkaHW. Cpefin KNeToK MHGUALTPaTa BbISIBNATCA
TeHW HekpoTU3MpoBaHHbIX ATNK, a Takxe BABOK-
He 3anomnsiowme ¢GparMeHTbl Xnamugocnop
W KNEeTKX rpubos.

Y 60NbLIMHCTBA KMBOTHBIX Ha 7-i1 AeHb pe-
LWAnBa BbIABAAIOTCA BblparKeHHbIe SIOKaNlbHble
nopaxeHusi KOpPHA A3blka Ha rpaHule c rop-
TaHblo, BO3HMKAWLIME Ha MecTe npenblayLnx
rpaHynemartosHbiX W3mMeHeHun. B HekoTopbix
CrlyYanx 310 — CpefoToune HeKpo3a MbllUeYyHON
TKaHW B 06nacTy KpynHoW KaHAWAO3HOM Kono-
HWK, KOTOPaA COCTOMUT W3 BONbLIOro KONMYecTBa
ONK, xnammpocnop, dparMeHToB ncesfaomMuLie-
nvs.

OHU HaxopATcA B CBOBOAHOM COCTOAHWUMW
W BHYTPW paspylleHHbix Makpodaros. ¥ ogHo-
rO XMBOTHOTO B 3TOM e 061acTy 0BHapyXeHbl
KanbuuHaTel ¢ koHuauamu n AMNK. B npunerato-
leM K KanbLMHaTy MbIEYHOM CNioe MMeeTcA
$unbpo3HbI pybel, U NONHOKPOBUE COCYAOB.
B TKaHAX xpALei ropraHn ecTb NMpUsHaku ae-
CTPYKUUWN BCNefcTBre KaHAMAO03HOW WMHBA3UW.
B nopcnu3mctoM M MblLEYHOM CNOAX A3blKa
OTMEYaeTCA 3HaUNTENbHbIN ANdPY3HbIA UHTEpP-
CTULManbHWIA OTeK. BeHbl BbIrMAAAT NONHOKPOB-
HbIMW, C ABNEHUAMY TpoMb0o3a 1 C KpaeBbiM CTO-
AHVEM nerkoumuToB. Bo MHOrMX nonsAx 3peHns
OKa3blBalOTCA MUKpOreMmaTtoOmMbl, NePUBaCKyNAp-
Has v nepukanunApHas NUMGOUAHO-TNCTUOLM-
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Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

Fig. 8. Superficial erosion on jaw mucous membrane with infiltration of submucous layer. Recurrency of
experimental oral candida-herpetic infection hematoxylin-eosin. 06.10, ox. 10

On the 7th day of experimental oral candi-
diasis recurrency, stomach lesions are localized
in the area of fold, which delimitates two cham-
bers, and in epithelium of a“glandular chamber”.
[MK is localized in stratified flat epithelium and
submucous layer. Epithelium of many layers is
covered by PAS-positive material, containing
a significant amount of different yeasts forms,
necrotized cells of covering epithelium, solitary
white cells. Under these layers, it is found super-
ficial erosions in mucous membrane, on the bot-
tom of which it is determined a certain amount
of pseudomycelium. In an interstitial tissue,
on the level of holes under erosions, there are
bunchings of double-refracting material of
dead yeasts.

Deep layers of gastric epithelium don't have
the lesion symptoms. Lamina propria of mucous
membrane and submucous layer in the zones of
superficial yeast vegetation are plethoric, drop-
sical, infiltrated by lymphocytes and the compo-
nents of monocytic row with the impurities of
eosinephiles. In muscle and serous gastric mem-
branes, [INMK occurs.

Morphological changes in the gut are nota-
ble for larger prevalence of erosions, intensity of
diffusive leukocytic infiltration of lamina propria
and muscularis of mucous membrane and its
significant edema, and a detachment of serous
membrane from the muscle one. At the same
time, in the lumen of the intestine, in a mass of
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TapHasA UHGUNLTPaLUWa. BonbWIMHCTBO apTepuii
MMEIOT runepTpogupoBaHHYO Meaua C yCuneH-
HbIM KONNareHoBbIM KOMMOHEHTOM U rodpupo-
BaHHOW BHYTPEHHEl 31acTYHON MeMbpaHoM.

O6paluaeTt Ha ceba BHUMaHWe Hanuyue B ne-
PYBaCKYNAPHbIX NPOCTPAHCTBAX 3HaUYUTENbHO-
ro KOMMYecTBa TYUHbIX KMETOK, HaxoAALMXCA
Ha pasHbix cTaguAx gerpaHynauun. Kak nssect-
HO, BELlecTBa, CEKPeTMpyeMble MacToLuTamu,
ABNAIOTCA MPOBOCMANUTENbHBIMK  (pakTopamu
1 MeamaTopamy annepruyeckoro BocnaneHus,
BAMAOWMMU Ha TOHYC W MPOHWULAEMOCTb CTe-
HOK MuKpococypoB. lMoaTomy WHGUNLTPaLma
TKaHell nuMQoLUTaMK1, 303MHOGUNAMIA U Tyu-
HbIMW KNeTKamu C NMpU3Hakammn vux ferpaHyns-
LMK Ha GOHe HapyLleHnA Backynapusawymmy mo-
KeT yKasblBaTb Ha popMUpOBaHMe BOCNaneHuns
C annepruvecknm KOMNOHEHTOM.

Ha doHe ANCLMPKYNATOPHbLIX W3MEHeHWi
BO3HMKAIOT NPU3HAKM BHYTPUKNETOUHOIO OTEKa
1 AMCTPodUM MbILLEYHbIX BONOKOH [0 CErMeH-
TapHOro NM3UCa, YTO B 3HAUYNTENbHOW CTeneHn
MOeT ObiTb CBA3aHO C TKaHEBOW rMMOKCUEeN.
HenocpencteeHHoOe KaHAMAO3HOE MOpaeHue
MWOLMTOB NOATBEPHKAAETCA HaNMYMeM BHYTPY-
KNIETOUYHO PacnonoeHHbIX rprubos.

B cTpykTypax WeKu y »KWBOTHbIX AaHHOW
rpynnbl He OKa3blBAaeTcA KpynHbIX abcueccoB
1 KanblmHaToB. Mopdonornyeckue nsmeHeHms
XapakTepusylTca noasneHneM Menkux pyoum-
KOB B MbILLEYHO TKaHW 1 Ha MecTe pacronoxe-



OpuruHanbHble nccnepoBaHna [

s cetritus, there appear not only the
e forms of yeasts; but also the signifi-
S smeeies of microorganisms.

W @me of the animals from the specified

e o the 7th day of experimental oral
mssass recurrency, there were expressed
s of candida sepsis with maximal
s in liver tissues. Most of the hepa-
were on the stages of necrobiosis and
in the lumen of the vessels, there fre-
occured the thrombs, containing a big
of different forms of AMNK. Candida in-
oroliferated on the walls of the vessels,
it and occured inside of the hepatic
Despite a significant intensity of the al-
processes in liver tissues, reaction for
we=ll as in other organs, consisted only in
Ayperemia and edema with minimal or
of cellular infiltration.
So'zen of the animals from this group was
with very small centres of proliferation
W == 2bsence, which confirms the thesis about
e 2epression of central mechanisms of immu-
ooenesis by yeasts. Certain number of yasts
== manifests in a connective tissue of salivary
2and, thymus, submundibular lymph nodes,
e separate components - in kidneys.

'n 14 days after the recurrency inception of
=spermental oral candidiasis, in tongue prepa-
“=tons, there were clearly determined the ten-
2ency for smoothing of papillae and its clarifi-
==ton from the PAS-positive layers. However, in
some cells on a stratified flat keratinized epithe-
“um of tongue, the active forms of yeasts con-
“nue to vegetate, causing the lysis of epithelio-
oytes. In tong_u"(é: root, solitary deeper and older
=rosions occur with the symptoms of regenera-
=on, in a formrof growth of 1-2 layers of epithe-
“ocytes on the defect edge. On the bottom of
such erosions, it is differentiated a distrophied,
poorly coloured by PAS-reactive, pseudomyce-
“um and [MK. Destructive changes of mucous
membrane are accompanied by a significant in-
flammatory reaction of deeper layers of tongue
in the form of increase in hyperemied microves-
sels number, bunching of cell components of
lymphoid and monocytic rows with a fibroblasts
impurity. Moreover, it is noted a vasodilatation
of microcapillars, which is indicative of the pro-
liferation of resorption processes of a necrotic
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HUA Kenes. B octanbHOM M3MEHEHUA B TKaHAX
LWeKK 1 A3blKa aHanoruyHbl (puc. 8). Bee Bbilwe-
OMnycaHHbIe MPOABNEHUA ABNIAIOTCA CEeACTBUEM
HenocpeacTBEHHOrO NOKanbHOro BO3ENCTBUA
Ha TKaHW aKTUBHO BereTupytowmx rpuboe poaa
Candida.

Ha 7-1 peHb peuymamnea sKCrepumeHTasnb-
HOro KaHAugo3a MosoCTM pTa MopaxeHue
Kenyaka nokanusyloTca B obnactu cknapkw,
KOTOpasa pasrpaHWuMBaeT [Be Kamepbl, W B
anuTennn «kenesuctoi kamepsoi». AMNK noka-
NN3YIOTCA B MHOFOC/IOMHOM MIOCKOM 3nuTe-
NN 1 B NOACAN3UCTOM Cfloe. SMUTENNIA MHO-
rmx yvactkoB nokpbiT LUMK-nonoxurensHbim
MaTepuranom, CogepxKalum sHauuTenbHoe Ko-
NUYECTBO Pas3nyHbiX Gopm rpubos, HekpoTu-
3UPOBaHHbIE KNETKWM MOKPOBHOIO 3MNUTENUA,
eAVHUYHbIE nelkouuTsl. Mog 3TuMK Hacnoe-
HUAMW B CNM3NCTON 0bonouyke obHapy:Kusa-
I0TCA MOBEPXHOCTHbLIE 3PO3UK, Ha AHE KOTO-
pbiX onpegenseTcAd HeKOoTOpoe KONWYecTBO
ncepgomuuenuns. B nHTepcTMumnanbHON TKaHn
Ha YPOBHE AMOK NoJj 3p03UAMW UMEIOTCA CKO-
NnneHWs [BOSIKO3aNoMAKLWEro Martepuana
normbwmx rpnbos.

Iny6okue crou *enyfo4yHoOro 3nuTenusa He
MUMEIT Mpr3Hakos nopaxkeHua. CobcTBeHHaA
nnacTuHKa cnusuctoln obonoykn u nopcnu-
3MCTBIA CMOM B 30Hax MOBEPXHOCTHOrO Bere-
TUPOBaHWA rpuba MONHOKPOBHbIE, OTEuYHble,
NHPUNBTPOBaHbLI NMMMPOLIMTAMIA 1 SNeMeHTami
MOHOLMTapHOrO pALa C MPUMECAMYU 303UHODK-
noB. B MbllleyHoi 1 cepo3Holi obonoykax »e-
nyaka AMNK sctpevatotcs.

Mopdonoruyeckue n3MEHEeHUA B KuULiey-
HUKe oTnuualTca BHonbliell pacnpocTpaHeH-
HOCTbIO 3PO3Wii, BbIPAKEHHOCTbIO AWddy3HON
NeikouuTapHoi UHGUNLTPaLUK coBCTBEHHON
1 MbILEYHOWN NIACTVHOK CIM3UCTON 0bonoukn
1 X 3HAYNTENbHBIM OTEKOM, @ TaKe OTC/IONKOW
Cepo3Hoi 060M0YKK OT MblleyHo. [pu 3Tom
B NPOCBETE KuWlleYHUKa B Macce NuiieBoro ae-
TPWTa OKa3blBAIOTCA He TONbKO BeretupyoLme
dopmbl TpUBOB, HO W 3HAYUTENbHbIE KOMIOHWN
MUKPOOPraHU3mMoB.

Y OfHOro KMBOTHOrO YKa3aHHOW rpynnbl
Ha 7-W feHb peunpviBa 3KCNEePUMEHTaNbHOro
KaHAWAo3a NonocTy pra 6biin BbipameHbl Npu-
3HaKWM KaHAMAO3HOro cencuca ¢ MakcumarnbHbl-
MW NPOABNEHNAMW B TKAHAX neyeHn. bonblunH-
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mass from the destruction nidi. Bunching of
yeasts and destructive changes are also found
in some of the salivary glands (fig. 9) and larynx
cartilages (fig. 10). It is followed by leucocytic
infiltration with the symptoms of organization
inception.

All the described local changes in tongue
tissues are more dropsical, than on the
7th day of disease. The diffusive infiltration and the
amount of mast cells, especially with the symp-
toms of degranulation, are decreasing. The veins
remain plethoric, there occurs a significant num-
ber of extended lymphatic vessels. Arteries and
arterioles are notable for medias hypertrophy.

In some jaw preparates, there are registrated
the symptoms of proliferation of covering epi-
thelium wiyh its submersible growth into mus-
cle tissue, with no changes in basal membrane
integrity. The other symptoms of candidiasis on
jaw is analogous to those on tongue.

CTBO TernaTouMTOB HaXOAWNOCh B CTafWAX He-
Kpoburosa u Hekpo3a. B npocseTe cocyaoB yacto
BCTpeyanucb Tpombbl, cofepxallyue Gonbluoe
Konuuectso pasnuuHbix dopm OMK. KaHgnpos-
HaA UHBa3MA PacnpOCTPaHANAch Ha CTEHKU Co-
CYAOB, 32 VX Npefenbl U OKasbiBanacb BHYTPH
fonek neyeHu. HecmoTpa Ha 3HauMTeNbHYK
BbIP@KEHHOCTb  anbTepHaTUBHbLIX NPOLIECCcoB
B TKaHAX NeYeHu, peakumna Ha HUX, Kak 1 B Apy-
rMX OpraHax, 3aKknio4anach Wb B rMNepemMum
COCYAOB ¥ OTeka WM MpU OTCYTCTBAM MWHW-
MasibHOW KNeToYHOW MHGUNBTpaLmn.

CeneseHKka »KMBOTHbIX 3TON rpynnbl Gbina
MOIHOKPOBHOW, C OYeHb MENKUMW LieHTpa-
MW PasMHOMXEHUA MW C UX OTCYTCTBUEM, YTO
noATBepkKAaeT Tesnc ob yrHeteHuu rpubamu
LieHTpanbHbIX MeXaH13MOB MMMyHOreHesa. He-
HONbLIOE KONMYECTBO KIETOK rprboB nposens-
€TCA B COefUHUTENbHON TKaHW CIIOHHbIX Kenes,
TUMYCE, MOAYENIOCTHBIX NUMbaTUYECKNX Y3nax,
a TaKKe OTAeNbHbIE IMEMEHTbI — B NOYKaX.

b)

Fig. 9. Lesion of salivary gland by Candida species yeasts during the experimental oral candidiasis
recurrency: a) invasion of submandibular gland ducts. PAS-reaction. 06. 10, ok.40; b) destruction of
salivary gland with leucocytic infiltration. Hematoxylin-eosin. 06. 10, ok. 10
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S 8 Destruction of larynx cartilage, salivary gland lysis in experimental animals with the chronic oral
Jemiletiasis recurrency. Hematoxylin-eosin. 06. 10, ok. 10.

w ze=trc tissues of all the animals, on the
8 Za of the experimental oral candidiasis
Wgmency there s indicated the destruction of

zver of epithelium. In desquamated

T 3

S o o= s there are a lot of pseudomycelium
Wi comiciz whorls, as well as a freely located
% mo_cing the bud-forming ones. In the
mucoos layer, the symptoms of hyperemia
s eococytic infiltration against the back-
wowms of excessive amount of eosinophiles,
Samse=t 0 some of the animals, the yeasts
mmonents are associated with a significant

W of cocci microflora colonies.
m =Tzl intestine, there are also notified the
weomes znd superficial layers of epithelium
=t of villi) desquamation symptoms,

¢ 2n active yeasts growth. In large in-
= pseudomycelium and AMNK compo-
maore usually in the state of dystrophy,
sociated with the groups of E. coli.
“he symptoms of erosion regeneration
Secome 10 manifest brightly.

= w=r on the 14th day of the recurrency of
ntz! oral candidiasis, there are notified
W= zi=thora, inconsiderable intersticial edema
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Yepez 14 nHeld oT Havana peLugnea aKcne-
pPUMEHTaNbHOMO KaHAWA03a MoNoCTA pTa B npe-
rnaparTax A3blka UeTKO OnpeaenaeTca TeHaeHUna
K CTaMuBaHmMio COCOYKOB 1 oumncTie ux ot LLMK-
NONOMUTENbHbIX HacnoeHnin. OAHaKO B HEKOTO-
PbIX AYeKax Ha MHOrOCIOMHOM MIOCKOM OpO-
rOBEBaKLEM SMUTENNN A3blKa NPOLOMKAIOT Be-
reTMpoBaTh akTWBHbIEe GOpMbl FPUOOB, Bbi3biBaA
NV3KC 3ANUTENMOUMTOB. B KOpHe A3blka BCTpe-
YaTcA efuHruHble Gonee rnybokve U fasHue
3pO3KK C Npri3HaKkamy pereHepawun B Bufe Ha-
pactaHua 1-2 c/ioes 3nNUTENMOUWTOB MO KpaAm
fedekTa. Ha gHe Takux aposuii anddepeHum-
pyetca aucTpodunpoBaHHbLIN, cnabo okpalleH-
Hbild LUKK-peaktneom ncesgomuuennii n AMK,
[ecTpyKTvBHbIE W3MEHEeHWsa cnuaucton obo-
NIOYKW COMPOBOXAATCA 3HAYUTENbHOW BOC-
nanuTenbHon peakueii bonee raybokux cnoes
A3blKa B BUAE YBENUYEHUA KONMYecTBa Pesko
rUNepemMUpoOBaHbIX MUKPOCOCYLOB, CKOMIEHMA
KITETOUHbIX 2/1EMEHTOB NTMMPOMAHOrO 1 MOHO-
LuTapHoro pagoe ¢ npumeckto Gpubpobnacros.
Kpome Toro, otMeuaeTca paclvpeHue numeo-
Kanunnapos, 4To CBUOETENbCTBYeT 06 ycune-
HWW NPOLIECCOB pPe3opbumi HEeKpOoTUYeCKUX
Macc 13 ovyaroB fecTtpykuun. CkonneHne rpubos
1 [EeCTPYKTUBHbIE M3MeHeHUA 06HapyX1BaloTcA
Take B HEKOTOPbIX CNIOHHbIX xenesax (puc. 9)
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dystrophy of hepatocytes. Somewhere in biliary

ducts, mycelium is found.

The spleen, as well as on the 7th day of re-
currency, is notable for a significant plethora of
sinuses. Its follicles are relatively large, but with
no proliferation centres. Around the follicles, it
is localized the bunchings of macrophages, con-
taining in its plasma PAS-positive detritus.

Thus, the experimental oral candidiasis re-
currency begins from the activation of candida-
infection cells, which are located in the sections
of submersible growth of epithelium basal layer,
and in granulemas. During the development of
thepathological process,thedestructivechanges
of different depth on oral mucosa surface occur,
which are more expressed in the places of orga-
nized primary lesion components. Due to the
infiltration by lymphocytes, eosinophiles and
mast cells with high secretory activity on an ear-
ly stage of the recurrency formation, the infla-
mation gains the allergic symptoms. Due to the
development of the productive inflammation,
the symptoms of a sustained circulation disor-
der occur, that leads to hypoxia. In the course
of the recurrency, there are contact and lym-
pho- and hematogenic proliferation of Candida
species yeasts, with the formation of specific for
candida-infection changes in other sections of
the gut, liver, submandibular lymph nodes, thy-
mus and spleen. The intensity of these changes
may gain the symptoms of candida-sepsis. The
direct alteration of immunocompetent organs
against the background of intoxication, allergi-
zation and hypoxia cause the changes on a mor-
phological level, which confirms a significant
role of immunodeficiency in pathogenesis of
the disease.

Thus, as the result of the experiment about
the simulation of oral candidiasis recurrency on
the experimental model, and the determination of
immunal response and histomorphological dyna-
mics, we can make the following conclusions.

1. The developed experimental model simu-
lates the oral candidiasis recurrency ad-
equately, and can be used for studying of
the main pathogenic mechanisms of the
disease and for determination of the effi-
ciency of antifungal drugs.

2. Immunal response dynamics during the ex-
perimental oral candidiasis recurrency can

28

1 xpAwax roptaHu (puc. 10). Ux conpoBoxpaet
nevKouuTapHaa MHGUNBTPaLUWA € NpKU3HaKaMu
Hayana opraHvsauun.

Bce onucaHHble NoKasbHbie M3MEHEH WS TKa-
HU A3blKa MEHee OTeYHBI, Yem Ha 7-I1 feHb 3a60-
neBaHuA. YMeHbLaeTca anuddysHas uHGunsTpa-
UMA N KONMYECTBO TYYHbIX KNETOK, 0COBEeHHO
C NpY3HaKamu perpadynaunn. BeHbl ocratotca
MOSIHOKPOBHbIMK, MOABMAETCA 3HaYMTENbHOE
KONMWYECTBO PACTAHYTHIX NTMMPATUYECKUX COCY-
L0B. ApTepun 1 apTepronbl OTNMYAKOTCA rMnep-
Tpoduen megun.

B HexoTOpblX npenapartax LWeKW 3aperu-
CTPUPOBaHbl Mpu3HakKn nponudepauynm no-
KPOBHOIO 3MUTENNA C €r0 MOrPy»KHbIM POCTOM
B MbILLEYHYIO TKaHb 6e3 3MeHeHNA LIeNnoCcTHO-
¢t 6asanbHoh MmembpaHbl. [ipyrve npoasneHns
KaHamMao3a Ha LeKe aHanormyHbl M3MeHeHnAM
Ha A3blKe.

B TKaHAX »enyaka BCEX MKMBOTHbIX Ha
14-iA feHb peuyanBa 3KCNEPUMEHTANbHOTO KaH-
Anaosa nonocT pra BbIABNAETCA OeCTpyKUuWA
NMOBEPXHOCTHOro cnoA anutenwvs. B cnyweHHbIx
CNoAX KNETOK O4YeHb MHOro NCeBAOMULENNA
C MYTOBKaMM1 KOHWMAWHIA, a TaKkke cBoboAHO pac-
nonoxexHsix MK, B Tom Yncne noykoobpasyio-
wux. B noacnvsncTom cnoe nNposBnAOTCA Npu-
3HAKW runepemmm, nelKounTapHon MHGUNbTpa-
UMM Ha $oHe M36bITOUHOTO COAEpPKaHUA 3031-
HOOMNOB. Y HEKOTOPbIX MWBOTHBIX 3NEMEHTbI
rpuboB accoLUMpYIOTCA CO 3HAYMTENbHbIM KO-
NMYECTBOM KONMOHWIA KOKKOBOW MUKPO(IOPLI.

B TOHKOM KulleYHMKe Takxe OTMeualoTcs
npy3Haky Hekpo3a W JeckBamauuu MoBepx-
HOCTHBIX CNOEeB 3nuTenua (anvkanbHOW YacTv
BOPCWH) B pe3ynbTaTe akTMBHOro pocTa rpubos.
B TONCTOM KMLIEYHWUKE 3NEMEHTbI NCEBJOMMLIE-
A n MK yawe Haxodatca B COCTOAHWUW QUC-
TPOdUK M acCOLMMPYIOTCA C FPpyNnami KiuLley-
HblX nanouek. OfgHaKo HauyMHaKT APKO NPOAB-
NATBCA NPU3HAKK PereHepaLn 3po3unii.

B neuenwn Ha 14-i1 geHb peunaviBa sKcnepu-
MEHTa/lbHOTO KaHAWA03a NofocT pTa oTMeyva-
eTCA BEHO3HOE MOJIHOKPOBUNE, HE3HAUYUTENbHBI
VIHTEPCTULMANbHBIA OTEK U YMepeHHas »KUpo-
Bas guctpodua renatouutos. EqUHUYHbIE dpar-
MEHTbl FpUOOB 0KasblBalOTCA MOJ Kancynow,
0cobeHHO B yuyacTKax »WpoBoi auctpodun
renatounToB. Koe-rae B ken4HbIX MpOTOKax Bbi-
ABNAETCA MULENWIA.




OpurviHanbHble uccneposaHva [l

W esscenzed in a following way:

W & e recurrency inception (day PO),
e s=Scency of immunity cellular sec-
o ymphocytopenia, decreasing of
~ wmohocytes value) occurs, against the
“Secwground of compensatory increase
W wmphocyte-mediated  cytotoxicity

- W the factors of non-specificimmunity

 Bhaoocytosis, interferonogenesis);
g the next 7 days, there is no posi-

Zynamics in immunal response, and

 wnitoay-dependent lymphocyte-medi-

s oytotoxicity decreases;

0 e 14th day of the recurrency, the

s ons of oxygen-dependent mecha-

s of phagocytic activity of neutro-
ns spontaneous and antibody-depen-
e ymphocyte-mediated cytotoxicity

s mterferon formation are restored;

e the 21th day of the recurrency,
~wmphocytes value is normalized, and
E-wmphocytes value — exceeds the in-

~ 2=e=s of non-infected animals a little.

‘stological changes in the experimen-

oral candidiasis recurrency manifest:

& the recurrency inception (day P0) -
2ro feration of the fungal infection in
“wo following ways - due to the infil-
“r=ton of epithelium of oral mucosa by
superficially located colonies, and ac-
“wzation of deeply located nidi, which
2= immature, in case of acute candidal
‘esion, granulemas;

* during the next 7 days — proliferation
of candidal lesion symptoms on deep
‘ayers of oral mucosa, destruction of
the tissues in the places of granulemas
2gainsi the background of lymphoid-
macrophagal reaction, hypoxia, local
fSemostasis; involvement of the alimen-
tary tract, liver and immune-endocrine
system into the pathological process by
lymphogenic and hematogenic dissemi-
nation of yeasts;

= through 7-21 days of the recurrency -
activation of regenerative processes in
the sections of previous lesions, with for-
mation of microabscesses in the zones
of perivascular vegetation of yeasts
colonies.
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CeneseHKa, Kak U Ha 7-i AeHb peuwnavea,
OTNINYAETCA  3HAUUTENbHbIM  MOMHOKPOBUEM
CUHYCOB. Mx onnukynbl OTHOCUTENBHO Kpyn-
Hble, HO 6e3 LeHTPOB pa3MHOMXeHuA. Bokpyr
GONNUKYNOB NOKanuM3yloTcA CKOMJeHUA Ma-
Kpodaros, cogepxative B uutonnasme LLINK-
NONOXUTENbHbIW JETPUT.

Takum c6pa3om, peunavs IKcnepumMeHTanb-
HOro KaHuao3a noniocTyl pra HauyMHAeTCA C ak-
TUBM3ALMY AYeeK KaHauaAa-HPeKLu, KoTopble
PacnonoXeHbl B y4acTKax MOrpy»KHOro pocta
6asanbHOro CnosA anuTenuUA W B rpaHynemax.
B xope pa3BuTWsA MaTONOrMYecKkoro npolecca
BO3HUKAIOT AECTPYKTUBHbIE U3MEHEHWsA Ha Mo-
BepxHocT COMP pa3nu4Hoi raybuHbl, KOTopble
6onee BblpaXeHbl B MecTax OpraHv30BaHHbIX
MEepBUYHBIX 3IEMEHTOB MOpaXKeHWi. 3a cuert
NHGUAbTPaLMKA TUMpOoLMTaMK, S03UHobUNamm
M TYYHBIMK KNETKaMK C BbICOKOI CeKPeTOpHO
aKTVBHOCTBIO Ha paHHWX 3Tanax $opmupoBa-
HVA peunauBa BocnaneHne npuobpertaer npw-
3HaKW annepruyeckoro. Benefctene passutiAa
NPOAYKTMBHOIO BOCMaNeHUa BO3HWKaOT npw-
3HAKU ANUTENBHOTO HapyLWeHnA MUKPOLMPKY-
NALMK, YTO NPUBOAUT K FUMOKCHN.

Ha npoTsxeHuy peuwpusa MMeET MecTo
KOHTaKTHOe, a TakXe NMMQo- 1 remaroreHHoe
pacnpocTpaHeHue rpuéos pofa Candida ¢ pop-
MUPOBAHMEM XapaKTepHbIX AN KaHAWAa-WH-
bexkuMn M3MeHeHWn B ApYyrux oTgenax nuie-
BapUTENbHOTO KaHana, nevyeHu, NofueniocTHbIX
nuMeaTUYecKux y3nax, TMMyce n CeneseHke.
BbipaXeHHOCTb 3THX M3MEHEHWI MOXKeT Npro6-
peTaTb NpuU3HaKky KaHauaa-cencuca, Henocpep-
CTBEHHAA anbTepauns WMMYHOKOMMETEHTHbIX
opraHoB Ha GOHe WHTOKCMKaLWuW, anneprusa-
LK 1 TUMNOKCWM Bbl3blBAET U3MEHEHUA Ha Mop-
donoruyeckom ypoBHe, YTO NOATBEPXKAAET Cy-
LECTBEHHYIO ponb MMMyHodeduLmMTa B natore-
He3e 3a6oneBaHuA.

B BbIBObI

B pesynbTaTe NpoBeAeHHOro UCCIef0BaHNA
No BOCMPOW3BEAEHWI0 peunanBa KaHauaosa
NONOCTH pTa Ha 3KCMepUMeHTanbHON mMoaen
1 OnpeaeneHns AVHAMUKA WMMYHHOTO OTBETa
1 rMCTOMOPGONOrMYECKNX N3MEHEHUA MOXHO
chenatb cnegyiowme BoiBogbl.

PaspaboTaHHad 3KCMepuWMeHTanbHasa Mo-
[enb afeKeaTHO BOCMPOU3BOAUT PELMANB KaH-

29




Characteristics of pathogenesis of acute and recurrent oral candidiasis under experimental conditions (part 1)

[ln03a NonocTy pra U MOXKET UCMOoNb30BaThCA Mopdoructonornyeckue n3MeHeHWA Mnpu
[NA N3YYEHWA TNIAaBHbIX MAaTOreHETUYECKUX Me-  PelunBe 3KCNEePUMEHTASIbHOrO XPOHNYECKO-
XaHW3MOB 3abonesaHvsA ¥ onpepeneHUA 3¢-  ro KaHAuAO3a NojoCTY PTa NPOABNAIOTCA:

$EKTMBHOCTI NpoTUBOrPUBKOBLIX MpenapaToB. ® B Havane peuupuea (aeHb P0) - pacnpo-

[uHamuky MMMYHHOro oTBeTa BO Bpems CTpaHeHMeM rpubKoBON MHPEKLMUN ABYMA
peunavBa 3SKCMEpPUMEHTanbHOrO KaHAWAo3a nyTAMY — 33 cYeT UHOUILTPALWUW SNUTENUA
MoNoCTA PTa MOXHO OXapakTepy3oBaThb crefy- COlP noBepxXHOCTHO pPacnoNoeHHbIMU
oLMm obpasom: KONOHMAMM W aKTVBM3aLmMK ryboko pacno-
® B Havane peuuauBa (geHb PO) Bo3HMKaeT NOMEHHbIX 04aroB, KOTOpble NPeAcTaBnAlT

AebuuuT KNeTouyHoro 3BeHa UMMYHUTeTa coboit HechopMMpoBaHHbIE MPU OCTPOM

(numdouuToneHns, ymeHblLeHe coaepxa- KaHAWAO3HOM NOpPaXkeHUU rpaHynembl;

HUA T-numdoumnToB) Ha GoHe KoMMNeHcaTop- ® B TeyeHue cnepywwmx 7 AHeil — pacnpo-

HOTO MOBbILEHWA aHTUTEN03aBUCUMON Lu- CTpaHeHnem NPU3HaKoB KaHAWAO3HOro no-

TOTOKCUYHOCTY NUMGOLMTOB 1 (akTopoB pakeHus Ha rny6okume cnow COTP, gectpyk-

Hecneuynduueckoro ummyHuTeTa (daroun- LMeii TKaHel B MecTax rpaHynem Ha ¢oHe

TO33, UHTEPpEepoHoreHesa); nUMPONIHO-MaKkpoparanbHoOM  peakumn,
B B TeyeHwe cnegyowmx 7 JHeil He Habnopa- FUMNOKCKI, NOKaNbHOFO remocTasa; BOBfe-

€TCA MONOXKUTENBHON ANHAMUKN UMMYHHO- YyeHWeM B MaTONOrMYecKUin npouecc nu-

ro OTBeTa, a aHTUTENO3aBNCUMasa LNTOTOK- LeBapyTENbHOTO TPaKTa, NMeYeHu 1 UMMY-

CUYHOCTb NTMMPOLMTOB YMEHbLLIAETCH; HO-3HAOKPUHHOW CUCTEMbI NUMPOreHHO
B Ha 14- AeHb peuupmBa BOCCTaHaBnVBa- 1 remaToreHHol guccemmHaumein rpubos;

eTCA  COCTOAHWE KUCNIOpOAO3aBMCUMbIX ® B TeyeHue 7-21 AHel peunamMBa — akTu-

MeXaHU3MoOB QarouMTapHOn aKTUBHOCTK BU3aLMeN pereHepaTWBHbIX NPOLIECCOB

HenTpoduUNoB, CNOHTAaHHON M aHTUTeNo3a- B yvyacTKax npeablaylnx nopaeHui

BUCUMOIN LMTOTOKCUHYHOCTM IMMGbOLIMTOB ¢ popmrpoBaHuem MuKpoabcLeccoB B 30-

1 nHTEpdpepoHoobpazoBaHns; Hax NepuBacKynAPHOW BereTaLmm KONOHWIA
B Ha 21-h pgeHb  peuugmeBa  cofepxa- rpnbos.

Hue T-numdoumntos HOpManusyercs,

a B-numQoLMTOB ~ HECKOMBKO NPEBbILIAET Mo-
KazaTenn HeMHGULIMPOBAHHBIX KUBOTHBIX.

]
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