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Abstrct

STRUCTURAL AND FUNCTIONAL CHANGES OF PINEAL CELLS OF EPIPHYSIS UNDER THE CONDITIONS
OF LONG-TERM INFLUENCE OF NITRATE AND METHYLENE BLUE

Background: the data of this literature mainly devoted to the study of the structure and function of the epiphysis of
humans and animals under the conditions of influence on the body of the radioactive and electromagnetic radiation, immo-
bilization of animals, changes of the light hour mode. Leaving poorly learnt the questions about the influence on the epiphysis
of substances used for the treatment and prevention against poisoning by nitrates, pesticides and other poisonous chemicals.

Material and methods: the object for study the status of the epiphysis in postnatal ontogenesis were nonlinear whi-
te rats-males of different ages. There were used theoretical, general histologycal, electronmicroscopical methods of the
research. Quantitative data were processed by the method of Student - Fisher with the help of computer programs Ex-
cel2000, Sigma Plot with the processing of graphic images.

Results: With the introduction of methylene blue simultaneously with nitrates in 14-day-old rats on the ultrathin sec-
tions of the epiphysis in its different sections can be seen in both the light and dark pineal cells. Under simultaneous action
of nitrate and methylene blue in the epiphysis of the 45-day-old experimental rats ultrastructural changes pinealocytes
were less pronounced than under the action only of nitrates. Under simultaneous action of nitrate and methylene blue in
the epiphysis of the 90-day experimental rats we could see large lipid drops in the bright cells that filled a third of the entire
cytoplasm. The mitochondria were of small size and compacted matrix. The core was large, irregularly shaped with diffuse
placed the heterochromatin in the nucleoplasm. Dark pinealocyte had slightly enlarged cavity tubules of endoplasmic
mesh. We could see the tanks with granular contents in the cytoplasm.

Conclusions: the use of methylene blue during the long action of nitrates softens their toxic effect on the pineal cells
of the epiphysis and it is a kind of protector of the action of nitrates, reducing the manifestation of the stage of depletion
of the general adaptation syndrome.

Key words: epiphysis, pineal cells, nitrate, methylene blue.

AKTyanbHOCTD

OO61enprM3HaHHO, YTO IINIIKOBIU/IHAS JKeme3a, WK 3Mndu3 3aHNMaeT OHO U3 IIeHTPAIbHBIX MECT
B HEWPOIHJOKPUHHON perymsiiuu GyHKImit oprannsmMa. OCHOBHBIE MHOIAMUHIIPOU3BO/SAIINE TOP-
MOHBI 311 dr3a (CEPOTOHMH U MEIATOHMH), @ TAK)Ke TaK Ha3bIBaeMble MMOIUIIENTH/bI, IPUHAMIEXAT K
IIEPBOCTETIEHHBIM B MOAEPKKe U PETY/IALMI BaKHBIX (DM3MOMTOTMYHBIX [IPOIIECCOB B OpraHM3Me, Ta-
KUX KaK OMOorndyecKkye pUTMBbI, IOIOBOE HO3peBaHMe, (PYHKIMOHMPOBaHNUe MepudepuitHbIX SHIO0-
KPUHHBIX Xernes [1; 2;].

CoBpeMeHHbIe UCTOYHMKI JIMTePaTyPhl COfIEP>KAT B OCHOBHOM JJaHHBIE, IOCBSIeHHbIE MCCIef0Ba-
HUIO CTpoeHus 1 QYHKIMM orndu3a Ye/loBeKa 1 XMBOTHDIX P YCIOBUSAX BIAVSHMS HA OPTaHU3M pa-
AMOAKTUBHOTO 1 37IEKTPOMAarHUTHOTO U3/TyYeHN s, UMMOOVIM3ALNI )KUBOTHBIX, ISMEHEHWIT CBETOBO-
ro pexxnma(3; 4, 5].

OcraBiiss HeOCTATOYHO M3Y4YEeHHBIMY BOIIPOCHI BIVISHMS Ha SNMQU3 BEIeCTB, KOTOPbIe UCIIOTIb-
3YIOTCSI [/Is1 JIedeHVs ¥ TPOGUIAKTUKIA TP OTPABICHUAX HUTPATAMU, HECTULUIAMI Y APYTUMMA Sf10-
BUTBIMU BeIlleCTBaMIA.

Cpeny mofoOHBIX BEleCTB Y MCCIefoBaTeell 0coO6eHHOe BHUMAaHME MPUBIEKAET METH/IEHOBas
CUHB, KOTOPas yCKOPsIeT MPOLeCcC BO30OHOB/IEHMSI METTeMOIIO0NHA.

Ou pevictByeT Kak Kodakrop HAIIOH-merremornobuupenykrassl. CerogHsi B TuTepaType eCTb
[laHHbIE O JIJICTBMM METWUIEHOBOJ CYHM Ha CTPOEHMe U (PYHKIBIIO OPTaHOB JKETYJOYHO-KAIIEYHOTO
TPaKTa, TOIfja KaK ero JINTe/IbHOE BIUsAHIE Ha SHIOKPUHHYIO CICTEMY, a IMEHHO Ha 3Mndu3 0CTaeT-
Cs1 MaJIO M3y4YeHHBIM, 0COOEHHO B pa3Hble BEKOBbIE IIePIO/bI IOCTHATAIBHOIO OHTOreHe3a XIBOTHBDIX.
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Marepuan u MeTObI

OO6BbeKTOM It M3YYeHUs COCTOSHMSA SMU(K3a B IOCTHATA/IbHOM OHTOTeHe3e ObLIM HeVMHelHble
Oesble KpBICBI-CaMIIbl pa3HOro Bo3pacta (14-, 45- n 90- cyTo4HbIe).

JKuBOTHBIE cofiep)Kanuch B BUBApUM B PABHOLIEHHBIX YCIOBUAX, IPY MOTHOLEHHOM pallMiOHE U
OIIVIHAKOBOM CBETOBOM pexkuMme. KpbIchl HaXOAWINCh C MAaTepblo K Ha4ajIy MOJIOBOTO JJO3peBaHMA, TO
eCTb J10 45 CYTOK >KU3Hb. VIcrnonp3oBaHye 1ab0PaTOPHBIX KMBOTHBIX OTBEYA/I0 METO/}aM, KOTOpbIE pe-
KOMEH/YIOTCS Hal[MIOHa/IbHBIMY HOpMaMy OMO3TUKY [6].

XpoHuveckoe [eiicTBYie HUTPATOB Ha OPTaHM3M KMBOTHBIX JOCTUTATIOCh €XKeJJHEBHbIM BBeleH/eM
B IIMTHEBOJI PAIVIOH, HAYMHAsA € 7 CYTOK IIOCTHATA/IbHOTO Pa3BUTHA KPBIC (IIOC/Ie IPeAbIAYILell OYNCT-
K1 BOfbI) 120 Mr/ HUTpaTa HAaTpUA, TO €CTh B /103€, YTO XapaKTepHas /11 HEKOTOPBIX TePPUTOPUI
Ykpaunsr [5].

[Tpu pnuTenbHOM [IeMICTBUM METU/IEHOBON CUHMU, XMBOTHBIM €XeJHEBHO IepOpPalbHO BBOAVIIN
METMUIEHOBYIO CUHb B f03ax (0,1-0,15 M 1% BogHOrO pacTBOpa Ha 1 KT Macchl Tena).

TeopeTnueckie MeTO/IbI OBIIM IPYMEHEHBI [ aHA/IN3a HAyYHO-MeTOAMYECKON TUTePaTyPhL.

O61uiye TUCTOMOTMYECKIE METO/bI VICIIOIb30BAINCH IS MSTOTOBJIEHNSI TMCTONOTMYECKUX TIpera-
paToB.

ENeXTpOHHOMUKPOCKONMYECKIMI METOLAMU UCCTIeOBAIY CTPYKTYPHbIEe M3MEHEHN:A B dImdu3se.

KonnuecrBennsle nanHble obpabarpiBanu 3a MetonoM CrbiofieHTa — Ouinepa ¢ MOMOIIBIO KOM-
nbloTepHBIX Iporpamm Excel2000, Sigma Plot ¢ 06paboTkoit rpadmdeckmnx nsobpasxennii [7].

PesynbpraThl M 06CyXIeHNe

ITpu BBeleHMM METUIEHOBOI CMHM OJJHOBPEMEHHO C HUTpaTaMy B 14-CyTOYHBIX KPbIC Ha y/IbTpa-
TOHKJVIX Cpe3ax amm¢u3a B Pa3HBIX €r0 Y4aCTKAaX MOXXHO OBbIIO BUETb KaK CBET/Ible, TAK U TeMHbIe IIV-
HeaJIbHbIe KJIETKM, KOTOPbIe MaJI0 OT/INYAJIICh 32 CBOEI CTPYKTYPOIt OT KOHTpoA (puc.l). B cBeTbIx
KJIeTKaX OIpPeMe/ANOCch O0/IbIIOe KOMMYECTBO MEIKUX CEKPETOPHBIX IPAaHY/I M MHOTO MUTOXOH/PUIL
okpyrnoit popMbl. bonblras goma MUTOXOHAPUIL ObIIa € YIVIOTHEHHBIM MaTPUKCOM U COXPaHEHHBIMMI
KPUCTaMM, HO B HEKOTOPBIX MUTOXOH/PUSX KPUCTHI OBUIM YACTUIHO M3V POBAHBIMIA.

Puc. 1. Onexrponorpama. dnudus 14-cyToUHOI MOTONMBITHON KPBICHI IIOC/IE OTHOBPEMEHHOTO KeiiCTBIIS
HUTPATOB ¥ METUICHOBOI CHHN. B CBeTIBIX KIeTKax 60/bIlIoe KOMNIeCTBO METKIX ceKpeTopHuX rpanyn (CT)
¥ MUTOXOHAPUIT oKpyrroi popmsr (M). MHorouncnensie cBo6ogHbie prGocoms (P) u momocTn ¢ octarkammn
paspyueHHbIX MeMOpaHHbIX CTPYKTYP (PMC). TeMHbIe MHEATOLbITHI C YIVIOTHEHHON [UTOI/IA3MOM 1
6onpurmu mycrepHamu (I). MUTOXOHAPNI C YITIOTHEHHBIM MaTPHKCOM. MHOTOYCIeHHbIe MHBATMHAIIBIN
kapunonemmsl. (MK), x 8000.
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Hamre BHMMaHMe IpuBIeKIN 60/IbLIOE KOMNYECTBO CBOOOIHBIX pubocoM. B ruromnasme oTnens-
HBIX CBET/IBIX KJIeTOK OIpee/sUINCh OObline MOMIOCTY C OCTAaTKaMM paspyllaeMbIX MeMOpaHHBIX
CTPYKTYDP.

B npyrux xmerkax okKasbIBajach YBEIMYE€HHOE KOMMYECTBO MEIKMX BAKyOJIeN MM LUCTEPH 9HIO-
I7Ia3MaTUYECKOM CETKM.

B 1eHTpe yIIOTHEHHOI LIMTOIIa3Mbl TEMHBIX IIHEAJIOLMTOB HAO/IOfa/ICh OOIbIINe LIUCTePHBI.
MuUTOXOHAPYUM MIMENN YIVIOTHEHHBIN MaTPUKC. Snpo cofepKamo MHOTOYNCIIEHHbIE MHBAarVHALVN.

Takum 06pa3oMm, B mapeHxuMe ann¢u3sa 14-CyTOYHBIX KPBIC IIOCTIE OIHOBPEMEHHOTO JeICTBUS HU-
TPaTOB ¥ METUJIEHOBOJ CHHU PAIOM C IPUM3HAKAMM AeCTPYKTVBHbBIX M3MEHEHUI ONIPEMENANIOCh YBeIN-
JeHMe KOIMYeCTBa prubOCOM, MEJIKIX CEKPETOPHBIX IPAHYII, ¥ MHOTO MUTOXOHPUIT OKPYI/ION (POPMBI.

B ynbprpacTpyKType BuTOIIasMbl MMHeanouuToB I Tma 1oy feiicTBueM HUTPATOB OKa3bIBaIUCh
cmabo pasBUTbIE OPraHEe/Ibl U e HIYHbIe CeKPEeTOPHBIe IPaHy/Ibl. UTO CBUIETENIBCTBYET O IOCTEIIeH-
HOM BO300OHOB/IEHUM CTPYKTYPHO-(PYHKIIVIOHAIbHBIX IIOKa3aTesell IO AeViCTBYeM MeTU/IEHOBOTI CYHA.

IIpn ogHOBpEeMEHHOM IEICTBUU HUTPATOB U1 METMIEHOBON CMHU B 3nMdu3e 45-CyTOUHBIX ITOJO-
IIBITHBIX KPBIC Y/IBTPAaCTPYKTYpPHBIE I3MEHEHVsI IVIHEA/IOLbITOB ObUIM MeHee BhIPaXKeHbI, YeM IIPH Jieil-
CTBUY TOJIbKO HUTPATOB (puc. 2).

B cBeT/IbIX MMHeaIbHBIX KIeTKaX OKa3bIBa/aCh MHOTOYMC/IEHHAs BAaKyO/Is CPeHIX pa3MepoB 0e3
COLIEP>KMMOTO.

Puc. 2. OnexkrpoHorpama. Onndus 45-cyTOUHOI KPBICHI MOCE AEVICTBUA HUTPATOB MUTHEBOIT BOJbI
¥ METUICHOBOII CHHI. B CBeT/IBIX MIHeaToLTaX BaKyo/lIu CpeTHUX pa3dMepos Oe3 cogepkanus (B).
MUTOXOHAPUM C YIUIOTHEHHBIMY MeMOpaHaMM I IOIIEPEYHO PacmonoKeHHbIMU Kpuctamu (M). B
IUTOIIa3Me MHOTOYMCIIeHHbIe ceKpeTopHble rpanynsl (CI') u cBs3annble cBoOoxHbIe péocomsi (P). x 8000.

9T0 OBUIN IIMCTEPHBI YHOIIA3MATIYECKOI CeTKI. MHOTO0 MUTOXOHAPUIL OBUIO C yITaATHEHHBIMU
MeMOpaHaMu, OHAKO B K&XK[0M 113 HUX HAO/TI0a/IICh ITOTIEPEYHO PACIIONOXKEeHHbIE KPUCTHI.

B umromnmasme ompepensnch MHOTOUMCIEHbIE Me/IKMe CEKPETOPHbIe TPAHY/IBI 1 CBsI3aHbIE CBO-
6opHbIe POOCOMBI, KOTOPbIe 0OPa30BBIBAIN PUOOCOMATbHBIE KOMITTIEKCHI.

Appo 60nbioe, 0BambHOM (GOPMBI OKa3bIBATOCh O€3 BbIpa)KEHHBIX MHBATMHALMIT MeMOpaHBI 1
IpUMeMOpaHHO PacIiONIOKEHHOTO TreTePOXPOMaTHHA.

[TocrenHert B HyK/IeommasMe 6bU1 pefcTasieH anuddysHo. B mmrorazme HEKOTOPBIX CBET/IBIX IV~
HeaJIOIbITOB OIPe/e/IsUINCh CKOIUIEHMsI O0/bIINX 0CMMOPIUIBHIX 00pa3oBaHMil (IUIIMIHBIX KaIlenb).

Takum 06pasom, B 45-CyTOYHBIX SKMBOTHBIX IIOC/IE OJHOBPEMEHHOTO JEVICTBUS HUTPATOB U Me-
TUIEHOBOJI CMHM B 3nm(u3e yIbTPaCTPYKTYpHbIE JaHHbIE NMIHEAIbHBIX K/IETOK CBUIETEIBCTBYIOT O
MHOTOYVC/IEHHBIX MUTOXOHZIPUSX VM CEKPETOPHBIX IPaHy/IaX B LIUTOIIa3Me U OTCYTCTBUY MHBAryHa-
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1M1i1 KapyojIeMbl. Ifie OIpene/siich BbIpaXKeHHbIe M3BMEHEHVSI B MUTOXOH/PYSX, OTCYTCTBYUE KaHA/Ib-
1IeB TPAaHY/IAPHOI 9HAOIIA3MATUIECKOI CETKNU U CTYCTKOB TeTepPOXPOMATHUHA B SIipe U Pe3Koe YIIIOT-
HeHMe AfpbIKa. UTo ToBOANT 06 0OHOBUTEIBHBIX U3MEHEHNAX B CTPYKTYpe U (PYHKIMM IIVHeaTbHOM
KeJle3Bl IIOJL IeVICTBUEM KOPeTyIolero pakTopy MeTH/ICHOBOI CUHIL.

IIpyt OZHOBPEMEHHOM [eICTBUM HUTPATOB ¥ METMICHOBOI CHMHM B anuduse 90-CyTOUHBIX IIOHO-
IIBITHBIX KPBIC Ha YIBTPACTPYKTYPHOM YPOBHE PEe3KVUX M3MEHEHMsI B CBET/IBIX Y TEMHBIX IHEaIOL-
TaxX He OOHapy»eHbI (puc. 3).

B cBeT/IBIX K/IeTKaX BCTpedanuch O0JIbIiyie TUII/HbIE KAIlIi, KOTOPbIe 3aII0/IHSI/IN TPETh BCell Y-
TOII/TA3MBI.

Puc. 3. OnexrponHorpama. Onudus 90-cyTOYHOI OJONBITHON KPBICHI HOC/IE XPOHIYECKOTO JAeliCTBIA
HUTPATOB Y METWIEHOBOJI cHM. CBeT/Ible MIHeaToUbIThI ¢ 6ombimymy munugHeiMu Karamu (JIK),
MUTOXOH/IpUYM HeOONBIINX Pa3MePOB C YIVIATHEHHBIM MaTpukcoM (M). MHOrouncieHHbIe CBOOOXHbBIE
pubocomsi (P). x 4800.

MuroxoHApuy uMeny HeOOJbIINe pa3Mepbl U YIIOTHEHHBII MaTpukc. fmpo 6onbuioe, Hempa-
BIWIBbHOI (OpMBI € A PY3HO pasMeIleHHBIM B HYK/I€OI/Ia3Me TeTePOXPOMATIHOM.

TeMHbIe MMHEAIONBITI MMeY HE3HAUNTENbHO PaclIpeHHble TOJIOCTY KaHa/IbIleB 9H/0IIIa3MaTH -
4eCKOJ CeTKN. B 1juToniasme BCTpevamich UMCTEPHBI C 3PHUCTBIM COfIePIKIMbIM.

Taknm o6pasom, B mapeHxuMe amm¢usa 90-CyTOUHBIX KPBICHI ITOC/Ie XPOHIYECKOTO IeVICTBISA HU-
TPATOB VM METM/ICHOBOJ CHM Pe3KMX M3MEHEHNI B CBET/IBIX M TEMHBIX IIMHEA/IOLbITaX He OOHApYsKe-
HBI.

BrpiBonb1

AHanus TO/Ty4YeHHbIX Pe3y/IbTaTOB MOKa3asl, YTO:

1. B pe3ynbpraTe OGHOBPEMEHHOTO IEICTBMA HUTPATOB U METV/ICHOBON CYHM B anmduse 14-cyTod-
HBIX KPBIC HAO/TIOfja/Iach TEH/IEHIIMA K IIOCTEIEHHOMY BOCCTAHOBJIEHUIO CTPYKTYPHO-(QYHKI[VIOHATbHBIX
IIOKa3aTesien KIeTOK.

2.Y 45-CyTOYHBIX >KUBOTHBIX Y/IbTPAcTPYKTYpHbBIE JaHHBIE MMHEaTbHBIX K/IETOK IPMOVKAINCD K
IIOKa3aTe/IAM HOPMbI, YeMY CBUJETEIbCTBOBA/IN MHOTOYMC/IEHHbIE MUTOXOH/IPUI U CEKPETOPHbIE Ipa-
HYJIBI B LIUTOIIIA3Me.

3. [IpuMeHeHVe METU/IEHOBOV CVIHM Ha ()OHE INTEIbHOTO AEMICTBMA HUTPATOB CMATYAET UX TOK-
cndecknit 3pQeKT Ha MMHeanbHble KIeTKM SI1du3a 1 ABIAETCA CBOCOOPA3HBIM IIPOTEKTOPOM Heli-
CTBUSI HUTPATOB, CHYDKAS MIPOsIBJIEHME CTaMI UCTOLIeHVS O0Iero aflalTal[iOHHOTO CYHAPOMA.
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IIOJIOBBIE OCOBEHHOCTY MOP®OJIOTMYECKNX M3MEHEHUTI
ITAPEHXVIMBI JIETKUX KPBIC TPV BBEJEHIY NTPAKOHA3OJIA U
KOPPEKIIMI KCEHOTEHHOVI [TEPEBPOCHVHAJJIBHOM JKMITKOCTBIO
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Abstract

SEXUAL FEATURES OF MORPHOLOGICAL CHANGES IN THE PARENCHYMA OF RAT’S LUNGS UNDER
INTRODUCTION OF ITRACONAZOLE AND CORRECTION OF XENOGENIC CEREBROSPINAL FLUID

Background: There are the data indicating the positive influence of itraconazole (I) at fungal infections, non-small
cell pulmonary carcinoma and prostatic cancer. The information about changes in the pulmonary parenchyma under
introduction of I is still scanty. Previously we have noted that parenteral introduction of xenogenic cerebrospinal fluid
(XCSF) results in decrease of intensity of collagen fibers and positive influence over characteristics of lung’s morphometry.

Material and methods: The research was performed on 30 Wistar rats, which were divided into the following groups:
the placebo group, the group which was getting I and placebo, the group which was getting I and XCSE The animals were
divided into subgroups by sex. The parenchyma was studied by morphological methods.

Results: The introduction of I to Wistar rats resulted in increase of percentage of emphysematous areas at the expense
of decrease of percentage of the areas with intact parenchyma; this effect was more pronounced at female rats. The intro-
duction of XCSF to the female rats, which were getting I, resulted in increase of percentage of the intact areas at the expense
of reduced percentage of emphysematous areas. The introduction of XCSF to male rats, which were getting I, resulted in
increase of emphysematous areas at the expense of reduce of the percentage of non-changed parenchyma; this was also
accompanied by more pronounced collagen formation.

Conclusions: Introduction XCSF female rats has a protective effect, and males - worsened histologic.

Key words: itraconazole, cerebrospinal fluid, parenchyma of lungs, correction, morphometry.

AKTYyanbHOCTD

JTpakoHa30/ — OAVH 13 IpefcTaBUTeNell K/Iacca a307I0B, IIPYMEHAEMbIi A IPO(PUIAKTUKY pa3-
BUTYVA Y TePANNy NHBa3UBHBIX MIKO30B. MexaHM3M JIeiiCTBMA UTPaKOHa30/1a 00yC/IOBIeH MHTMOMPO-
BaHUeM nuroxpoma P 450, a umeHHo ero nzopepmernto CYP3A4, CYP3A5 nu CYP3A7, uto npuBoant
K YTHETEHMIO CYHTe3a BaXHOTO KOMIIOHEHTa IPMOKOBOII KJIETOYHOI MeMOpPaHbI — 9procTepoa yepes
yTHeTeHMe IaHOCTepoII-14-a-nuMeTnnasel. baarogaps csoeit MMIIOGUIbHOI NPUPOJie KOHIEHT PV
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