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CTPYKTYPHI 3MIHHA EHJIOKPUHHOI CACTEMHA
CEPLIS1 IPU CTPEITO30TOIMHOBOMY
IYKPOBOMY JIABETI
KypakiBebka O.51., Mukyaeus T.U., lopak Y.M.,
Kiaunuu 1.1, MucskiB B.A, I'peunn A.B., Knunna O.0.

Metoro poGotu Oyino BCTaHOBIEHHA OCOOIMBOCTEH
CTPYKTYpHOi ~ nepeOylIOBM  CEKPETOPHHX  HEpEiCcepIHHX
KapJiOMIOLMTIB y paHHI Ta BifiajeHi TepMiHH mepediry
CTPENTO30TOLMHOBOr0  IykpoBoro  miabery  (LD). I/
MOJIeITIOBAIII OJTHOPA30BUM BHYTPILIIHHOOYEPEBHHHIM
BBEICHHAM crpento3oToimuy (6 mr wa 10Q macu Tina).
Martepian 11 nocnipkeHHS 3abupamt Ha 14 ta 56 nobwm
eKCIICPHMEHTY. BHKOpHCTaNM  eJIeKTPOHHO-MIKPOCKOIIYHUI
METOJ JIOCTI/DKEHHS. BCTaHOBIIEHO, 110 CTPENTO30TOLMHOBHI
LI B cexkpeTopHUX NnepecepAHIX KapioOMIiOLUTaX IPU3BOIUT
g0  1mepeOymoBH — BHYTPILIHBOKJIITHHHHAX — OpraHent,  siki
BIOMOBIJAalOTh 32 CHHTE3 1 CEKPELil0  IepelCepAHOro
Harpiiiypernunoro nentuay (ITHYTI). Cuing 3asnauurw, 1o
BiOyBaeTHCS MEePEepO3NO/ILT PisHUX THUITB CEKPETOPHUX TPaHyI
(CT") y Bianosine Ha rimepriiikemito, npu npoMy Ha 14 oGy
CKCIICPUMEHTY 3HAa4yHO 30UTBIIYEThCS O0'€MHA MIUTBHICTH
mdynanytounx CI, mo BKa3ye Ha IIOCWICHHS IIPOLECIB
Busenenns [THVYII i3 xituny, a Ha 56 100y 00'eMHa MIUTBHICTD
Mosoux 1 3pimmx CI' TOCTOBIPHO 3MEHILYETHCS, IO CBiIINTH
PO 3pUB KOMIEHCATOPHUX MEXaHi3MiB.

Kiro4oBi cj10Ba: cTpenTo30TOLMHOBHI IIyKpOBHUi aiader,
ITypi, CEKPETOPHUH MepeicepIHIH KapJiOMIOIHT.
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CTPYKTYPHBIE U3MEHEHHWS SHAOKPHUHHOMI
CUCTEMBI MUOKAPJA ITPU
CTPENTO30TOLHIMHOBOM CAXAPHOM JTUABETE
Kypaxosckas O.51., Mukyaen T.W., lonpax Y.M., Knunuu
SN, Muckus B.A., I'peunn A.B., Knbinbra O.0.

Lensto pabGoTel  ObUIO  OmperneneHHe  O0coOEHHOCTEH
CTPYKTYPHOM MEPECTPONKHI CepIIeUHbIX MpeICEPIHBIX
KapJMOMUOLIUTOB B PaHHHE W OTHAJCHHBIE CPOKH TEUEHUs
€KCIIEPUMEHTAIBHOTO CTPENTO30TOLMHOBOIO CaXapHOro apabera
(CI). CII MonenupoBani OXHOBPEMEHHBIM BHYTPHOPIOLIMHHBIM
BBeeHHeM crpenro3otonnHa (6 mr Ha 10Q maccel Tea).
Marepuan mius ucchenoBaHuss u3biMai Ha 14 w 56 neHb
eKCIIepuMeHTa. VICTonp30Bay eNIeKTPOHHO-MHUKPOC KOIMYECKUH
MeToq uccnenoBanus. ONpeeneHo, 4To CTPENTO30TOLMHOBBIH
CJl B CEKpETOpHBIX MPEACEPAHBIX KapAMOMHOLMTAX BENET K
MIEPECTPOIiKE BHYTPUKIIETOUHBIX OPTraH3/UI, YTO OTBEYAIOT 3a
CHHTE3 M CEKPELMIO MPEACEPAHOTO HATPUHYPETHIECKOTO NENTH A
(ITHVYTI). Crenyer OTMETHTB, 4To TIPOHMCXOTUT
riepepacipesieliecHie pasHbIX THIIOB ceKpeTopHbIX rpanyn (CT) B
OTBET Ha TUINEPIIMKEMHUIO, TIPU 3TOM, Ha 14 CyTKH eKcrepraMeHTa
3HAYUTENNBHO YBEIIMYHBACTCS oObeMHast IUIOTHOCTB
mpyrmupytomux CI', 9T0 yka3bIBaeT Ha YCIJICHHE IIPOLIECCOB
BoiBezienmst [THYTI u3 kiterok, a Ha 56 cyTku 00beMHast IIIOTHOCTD
Monoiabix M 3penblx CIT IOCTOBEpPHO — yMEHBIIAETCs, UTO
CBUJIETENBCTBYET O CPHIBE KOMIIEHCATOPHBIX MEXaHH3MOB.

KitioueBble cj10Ba: CTPENTO30TOLMHOBBIN CaxapHbIH quader,
KPBICHI, CEKPETOPHBIN NPEICEepAHbIIH KapAUOMHIOLHT.
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ULTRASTRUCTURE OF ALVEOLAR MACROPHAGES IN CASE OF E XPERIMENTAL ACUTE
RENAL FAILURE
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We have done experiments distar line white male rats using electronic micaye method and studied in dynamics (12,
24, 72 hours) the ultrastructural changes of alwraolcrophages in case of experimental acutefasloae. It has been established that
already in 12 hours after beginning of the expaninome can observe increase of quantity and furadtiactivity of macrophage cells.
With expansion of experimental timeline (24-72 I®)uwe have observed both dystrophic-destructivk ataptive changes in the
alveolar macrophages.

Key words: lung, alveolar macrophages, experimental acute faiture

The paper is a fragment of RSW “Pathogenetic Dewetmt Mechanisms of Changes in the Respiratonygdfing, Nervous
Systems in Case of Simulated Pathological Conditiond Correction of Thereof” (number of state rergison 0117U001758).

It has been established in the multiple clinical axperimental studies that alveolar macrophages
(AM) play an important role in support of resistared human body in case of exposure to exo- anolgeamic
factors [1, 2, 4, 6]. Analysis of many works hasndestrated that morphofunctional condition of AMs i
closely connected with structural and metabolicnglea in lungs in case of different pathologicalditions
[3,5,7,10].

The purpose of this research was to study in dynamics theastituctural changes of alveolar
macrophages of the respiratory part of lungs ie chexperimental acute renal failure (EARF).

Materials and methods.The experiment was done on 45 Vistar line whiteemals weighting 180-
220 grams, which were subdivided in two groupstroband experimental. Acute renal failure in raftshe
experimental group was induced by intramusculai@idtration of 50% glycerol agueous solution in rafitg
of 10 ml per kg of body mass [14]. Equivalent armafrwater for injections has been injected todbatrol
group. Lung tissue sampling for electronic micrggcexamination was done using ketamine anaesihesia
12, 24, 72 hours after beginning of the experimBréces of lung tissue were fixed in 2,5% solutdn
gluteraldehyde with further postfixation in 1% dimn of osmium tetroxide. After dehydration, thetemzl
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was poured over epon araldite. The cuts obtainedltoaimicrotome “Tesla BS-490” were studied using
electron microscope “PEM-125K”.

Results and their discussionElectronic microscope examination of the respisafmart of lungs in
12 hours after beginning of the experiment has destrated increase of AMs quantity in the air cadls
3,88+0,048 (p<0,001, table 1) as compared withrobgtoup. The nuclei of macrophage cells haveriecd
form with evenly distributed chromatin. The nucleaembrane has distinct sinuous contours and forms
superficial invaginations. In cytoplasm, we obsemitbchondria of different size and form with mataf
moderate electronic-optical density. At the samme tiwe note a significant quantity of small lysossrand
phagosomes different in form, size and contentgiGgparatus (GA) consists of small blisters armligkes.

Table 1
Quantity of alveolar macrophages in lung tissue afihite rats in case of experimental acute renal faire
Groups of animals Statistical index Periods of raoimig
12 hours 24 hours 72 hours
Control M+m 2,04+0,06 2,16+0,06 2,24+0,03
Experimental M+m 3,88+0,05 5,24+0,08 4,30+0,05
P <0,001 <0,001 <0,001

The tubules and cisterns of granular endoplasm(Giis) are somewhat dilated with tender fibrous
osmiophil content. On the external membrane ofldtier are found ribosomes. The plasma membrane of
AMs creates a big quantity of cytoplasm bulgessdme cells are defined mitochondria increased limnve
with reduced cristae. As per experiment continug®dehours), the AMs quantity has significantlyressed
as compared with control and was 5,24+0,083 (p40,86€e Table 1). At the present stage of the arpaetj
eolar lumen (Fig. 1).
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Fig 1. Ultrastructural heterogeneity of alveolarcnophages in 24 Fig. 2. Ultrastructural organization of the alvealaacrophages in 72
hours after beginning of the experiment. 1 — abseloimen; 2 — alveolar hours after beginning of the experiment. 1 — abueloimen; 2 — nucleous; 3
macrophages; 3 — fragment of type Il alveolocytBdectronic — mitochondria; 4 — lysisome; 5 — phagosome; 6 mdoapillary lumen.
mictophotography x4000. Electronic microphotography. x6400.

Submicroscopically, AMs differ in size, form andrabtructural organization. Many AMs have nuclei
with small-grained nucleoplasm of low electronidicgd density. The nuclear membrane forms supalfici
invaginations. The paranuclear space is locallgtetil. Mitochondria have matrix of moderate eledtron
optical density and some fragmented cristae. Teameathts of GA and GEG are dilated. The quantity of
ribosomes on the external membrane of the lattedisced. In some cells, we observe fragmentafi@tts
membranes. In cytoplasm, one can note insignificpaintity of lysosomes and some big phagosomes
containing polymorphous osmiophil material of dfiet dimensions. On the apical surface of sucls celh
be identified cytoplasm growing cell membranes &nmalsize. Among AM population, at the level of
dystrophic — destructive changes one can obsem s®lls with characteristic features of increased
functional activity (Fig 1.). The nuclei of suchllsehave matrix of average electronic-optical dgnsihe
chromatin granules are evenly placed on the whale af the nuclei. In the cellular cytoplasm isestied
well expressed synthetical apparatus representatiebgisterns of Golgi apparatus and hypertrophsG
tubules with multiple ribosomes on the membraneghefeof. Mitochondria have matrix of moderate
electronic-optical density and are of differenesand form. In cytoplasm of AMs can be noted aifsogmt
guantity of lysosomes and phagosomes differentoimf dimensions and structure. In 72 hours after
beginning of the experiment, the quantity of mabege elements continues increased as compared with
control, and is 4,30+0,050 (p<0,001). However, amparison with the previous stage of the experiment
AMs guantity is reduced (see Table 1.).As on thleipus stage of the experiment, heterogeneity of Agvi
observed in the alveolar lumens. Among some saartiyely phagocytising AMs are observed the ceith w
dystrophic and destructive changes (Fig. 2). Thdenof macrophage elements are deformed. Nuclsopla
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has matrix of low electronic optical density. Thrargiles of chromatin are located along the extesundhce

of nuclear membrane or sometimes appear groupedséqiarate clusters. Mitochondria are swollen, with
shortened and disoriented cristae. The cisterndudmdies of GA and GEG are dilated and vacuolatéd.
cytoplasm, we observe isolated lysosomes and pbagsswith visible lamellar bodies and fragments of
destroyed cells. The study carried out has shoatretready after 12 hours of simulation of acutakéailure
one can observe increase of quantity and functiaciality of AMs in the alveolar lumens. Our datzree
with the research results of other scientistspbatt to the fact that AMs are one of the mosttrea@lements

of lung tissue in case of exposure to differengexic and endogenic factors [1, 4, 11]. It is evidbat such
increase of quantity and functional activity of mmahage elements can be considered as primarynsspd
AMs to lung tissue lesion [4, 10, 13]. As per expent continuance (24 — 72 hours), in the alvelolarens
along with active phagocytising macrophage ceks @rserved AMs with some lysosomes and increased
quantity of big phagosomes that prove the functideficiency of macrophages. Changes of similaunesin
submicroscopic organization of AMs under the inficee of exogenic and endogenic factors are repbited

other scientists as well [2, 8, 9, 12].
f///////%%%@% i

Our research has demonstrated that experimenttd eenal failure is accompanied by the expressed
changes of submicroscopic structure of alveolaropages.
2. The nature and degree of expression of ultrastalctlhanges in alveolar macrophages depends on
duration of endogenic factor exposure.

Prospects for further researciThe study of phagocyte activity of alveolar macem@s in case of experimental acute renal
failure is in the perspective of future research.
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YJIbTPACTPYKTYPA AJIBBEOJISIPHUX
MAKPO®ATIB ITPY EKCIIEPUMEHTAJIbHII
T'OCTPIil HUPKOBII HEJIOCTATHOCTI
3asins JLM., Kiring LIL

VYV nocmipgax Ha Oimx mrypax-camipix JiHii  Bicrap
CIIEKTPOHHO-MIKPOCKOIIIYHAM METOZIOM BHBYCHO B JMHAMILI
(12, 24, 72ropn.) yabTPACTPYKTYpHI 3MIHH AJIbBEOJSIPHUX
MakpogariB TpH  eKCHEepPUMEHTAJbHIl TOCTpi HUPKOBIH
HezocTaTHOCTI. BeraHoBieHo, mo Bxke uepe3 12 rog. micms
MOYATKy JOCITIDKCHHS BiAMIYaeThCsl 30UIBIICHHST KUIBKOCTI 1
(GyHKIIOHATBHOT aKTUBHOCTI MakpodaraipHUX KITHH. 3i
30UIBIICHHAM ~TepMiHY ekcriepuMmenty (24-72 rom.) B
AIIBBEOJBIPHUX Makpodarax CrocTepiraloThes sIK JUCTPOodidHO-

YJIBTPACTPYKTYPA AJIbBEOJISIPHBIX
MAKPO®AT' OB ITPU DKCITEPUMEHTAJILHOM
OCTPOM MMOYEYHOM HEJJOCTATOYHOCTH
3ase JLM., Kimum W 11

B ombitax Ha OeibIX Kpbicax - caMmuax JMHHM Bucrap
9JIEKTPOHHO-MHUKPOCKOITYECKUM METOJIOM H3yYCHBI B JMHAMUKE
(12, 24, 724acer) yneTpacTpyKTypHBIC H3MEHEHHUS AJIbBEOJISIPHBIX
Makpo(haroB MpH SKCICPUMEHTAIBHON OCTPOH IOYEYHON HEO-
CTaTOYHOCTH. YCTaHOBJIEHO, YTO yXe uepe3 12 uacoB mocie Ha-
Yajia UCCIIeI0BaHNs OTMEYACTCs YBEIMYESHNE KOIMM4ecTBa U PyHK-
LIMOHAJIbHOM aKTMBHOCTH MakpodaraibHbeIx KiaeTok. C yBenu-
YEHHEeM CpOKa SKCriepuMeHTa (24 - 724ackl) B allbBEONSIPHBIX
Makpogarax HaONIONAIOTCS KaK AUCTPOPUICCKH-AECTPYKTHBHBIC
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JIECTPYKTHBHI TaK i KOMIIEHCATOPHO-TIPUCTOCYBAIIbHI 3MiHIL. TaK ¥ KOMIICHCATOPHO-TIPHCIIOCOOUTEEHBIE M3MEHECHMSI.
KimrouoBi ciioBa:  siereHi, aneBeoysipHi  Makpodary, KiroueBble ciioBa: Jierkue, aubBeOJSIpHbIE Makpodary,

eKCIIEPHMEHTAIIbHA TOCTPa HUPKOBA HEJOCTaTHICTb. 9KCIIEPMMEHTAJIbHAs OCTPast I0YEYHask HEIOCTATOYHOCTb.
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HISTOLOGICAL CHANGES IN LIVER AND KIDNEYS IN EXPERI MENTAL TYPE 2
DIABETES MELLITUS AND ITS CORRECTION BY ADMINISTRAT ION OF
PHYTOCOMPOSITIONS COMPRISING GALEGA OFFICINALIS L.

e-mail: kurylokh@tdmu.edu.ua

The experimental studies of the morphological sthtbe white rats’ kidney and liver in conditioothe simulated Type 2
diabetes mellitus and the use of pharmaceuticgapation comprisingsalega officinalis L.and Vaccinium myrtillus,as well as
administration of “Galevit” liposomal formulationalle been carried out. In the group of animals owmiticorrection the drastic
destructive-degenerative damage to all structunalponents of the studied organs, as well as signifivascular disorders has been
found. Application of the remedial pharmaceutiagigaration comprisinGalega officinalis L andVaccinium myrtillushas a positive
effect on morphofunctional state of the liver aithkys of laboratory animals, especially the adstraiion of the “Galevit” liposomal
formulation. The degree of the reparatory proceisst®e studied organs in experimental type 2 debmellitus shows that the new
“Galevit” composition has more apparent positiie@fas compared to the pharmaceutical preparediomprisingGalega officinalis L.
andVaccinium myrtillus

Keywords: liver, kidneys, Type 2 diabetes mellit@alega officinalis L, Vaccinium myrtillusliposomal formulation.

The paperis a fragment of the RSW “Pharmacologiaal pharmacogenetic aspects of the protective tefféc
immunobiological drugs, enterosorbents, substanéesitural and synthetic origin in different patbgical states”. State registration
number 0116U004148.

Diabetes mellitus (DM) is one of the major medanadl social problems, ranking the third place in the
world after cardiovascular and oncological diseabes International Diabetes Federation (IDF) repabout
120 to 180 million patients with diabetes worldwidecounting for 2-3% of the total population af thianet
[1, 3, 4, 6]. This causes the relevance of theystifidhe novel effective medications to prevent amdt DM
sequelae.

The purpose of the paper was tdetermine the histological changes in the liver kidtheys in
streptozotocin-induced type 2 diabetes mellitus #red effect of pharmaceutical preparation compgisin
Galega officinalis L., Vaccinium myrtilliend taurine, as well as its liposomal formulatotih conventional
name “Galevit”.

Materials and Methods. The object of the pharmacological studies was tharrpaceutical
combination preparation comprisin@alega officinalis L and Vaccinium muyrtillusand its liposomal
formulation «Galevit». The composition is comprisgfddry extracts of 50 m@alega officinalis L.and
Vaccinium myrtillusand 1.4.mg taurine. Liposomal formulation of themposition was obtained by the
conventional technique. The study was carried os® outbreed male white rats with body weight @®-2
280 g. Type 2 DM was induced by streptozotocin (STHgma", United States). STZ was dissolved
extemporeand injected on the citrate buffer (pH 4.5), siimcalkaline and neutral medium it quickly degrades
to inactive metabolites and loses its diabetogantwvity. To simulate the type 2 DM, rats were abl
intraperitoneally with a single dose of (65 mg/kglp weight) STZ solution according to the IslamGhpi
H. (2007) technique [7]. To reduce the diabetogantevity of STZ prior (15 minutes) to its admimeion
nicotinamide (N) was injected intraperitoneallytwdt dose of 230 mg/kg. The rats were fed a higbrieadliet
for 12 weeks before administration of STZ [8]. Thmvestigated formulations were administered
endogastrically once a day for 21 days with treatraed-prophylactic purpose. The first injectiontloé
drugs started within 24 hours after induction afbdites. A group of animals of controlled pathol@@P)
were administered with distilled water in a similay. The animals were randomized into 4 groupsu@d
(the control group; intact animals (IC)); Groupadi(nals of control pathology); Group 3 (STZ + Nucdd
diabetic animals administered with pharmaceuticapgration comprisingGalega officinalis L. and
Vaccinium myrtillugnvith a dose of 50 mg/kgerostaurine with a dose of 1.4 mg/kg); Group 4 grabp4 +
N-induced diabetic animals administered with “Galeliposomal formulation. The experiments were
performed in compliance with the requirementsnéémational principals of the “European Convenfan
the Protection of Vertebrate Animals Used for Ekpental and Other Scientific Purposes” (Strasbd9&f)
and “ General Ethical Principles for Scientific Eximents on Animals”, approved by the | Nationah@ess
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