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Summary

FUNCTIONING OF ARGINASE AND NO-SYNTHASE DEPENDENT METABOLISM OF L-ARGININE UNDER EXCESSIVE SODIUM
NITRATE AND FLUORIDE INTAKE AND APPLICATION OF NANOSIZED SILICA SOLUTION
Akimov O. ., Kovaliova 1.0., Kostenko V.O.
Key words: sodium nitrate, sodium fluoride, L-arginine, arginase, NO-synthase, nanosized silica

The article describes changes in functioning of arginase dependent and NO-synthase (NOS) dependent
pathways of L-arginine metabolism under conditions of chronic excessive intake of sodium nitrate and
sodium fluoride, chronic excessive intake of sodium nitrate and sodium fluoride and usage of nanosized
silica solution, separate intake of sodium nitrate and sodium fluoride for 30 days. It was estimated that
Excessive intake of sodium fluoride increases the general activity of NOS dependent pathway and decreases
activity of arginase dependent pathway. Excessive intake of sodium nitrate also decreases arginase
dependent pathway. Combined excessive intake of sodium nitrate and sodium fluoride decreases general
activity of NOS dependent pathway. The application of nanosized silica solution during the course of chronic
excessive intake of both sodium nitrate and fluoride increases general NOS activity and decreases general
arginase activity.

YOK 340.624.6:616.24-018:577.175.823/.824
ApmemeHko O.1.

OCOBJIMBOCTI PO3MnoALny BMICTY BIJIbHUX ¢PA_I5HIVI BIOFrEHHUX
AMIHIB (F'ICTAMIHY TA CEPOTOHIHY) B JIETEHEBIN TKAHUHI NTIOAWHN

HauioHanbHun megnyHun yHisepcuteT imeHi O.0.boromonbus

OmpumaHi 8 x00i 0ocnidxeHHs1 pe3yribmamu rnokasasu, Wo iCHye cmamucmu4yHo AocmoeipHa PisHUUS MiX
emicmomMm 8inbHUX ¢hpaKuil 6ioezeHHUX aMiHie 2icmaMiHy ma cepOmoHiHy 8 pi3HuUX eiddinax reezeHig. B mou
XKe 4Jac, 8 cuMempuyHux OinsiHKkax fie2eHb ix emicm malixe odHakosul. SIKwjo emicm 6ioeeHHUX aMiHig y
hpacmeHmax 3 8epxiBoK fieeeHb YMOBHO 8uU3Haqyumu 3a euxioHuti 100%, mo pieeHb 2icmamiHy 6 ¢hpacMmeH-
max 3 cepedHix ma HuUxHix donel € suwum Ha 18,88 ma 5,22% eidnoegidHo. Bmicm 8ifibHO20 cepOMmMOHiHy 8
aHaroaidHUX ppazmeHmax cepedHix ma HUXHix donel makox € suwum Ha 10,43 ma 4,21 %. Takum YUHOM,
emicm 8inibHUX bpakyili 2icmamiHy ma cepomoHiHy & OifisiHkax pisHux dosel JieeeHb Mae cymmesi Kosu-
eaHHs. B mou xe yac, 8 cumempuyHux OinsiHKax rpasoi ma s1igoi fie2eHi KonueaHHsI emicmy bio2eHHUX aMmi-
Hig 3a KoedgbiuieHmom sapiauji HeaHayqHi (p >0,05). Omxe, Onsi Q0CMOXKEHHS KiflbKICHO20 8Micmy 6io2eHHUX
amiHie 8 rezeHeeil mkaHUHi OOUJIbHO 8ulydYamu ii 3pasku 3 UeHMpPasibHOI YacmuUHU J1e2€H.
KntoyoBi crnoea: rictamiH, CEPOTOHiH, NereHeBi TKaHNHW, GioreHHi amiHu.

BeTyn TPBOX dopakuiax: BifbHIN, sika ekcTparyetbcs q?iaio-
NOrYHMM  PO3YMHOM, KUCITOTHO-EKCTparoBaHin Ta
3B’A3aHi 3 TKaHMHaMK, sika MOXe OyTu oTpuMmaHa
TiNbkW nicna rigponisy TkaHuHW. BcTaHoBneHo, Wwo
disionoriyHa aKTUBHICTb GioreHHux amMiHiB
noe’si3aHa came 3 iX BiNbHOW pakuieto. [ocTe-
MEHHO BiZOMO, O BMICT BioreHHMx amiHiB (rictami-
HY Ta CEPOTOHIHY) B MeXax OAHOro opraHy, Hanpu-
Knag, B LWKipi Ta ronoBHOMY MO3KY, HENOCTINHUI Ta
Mae Mo3salyHun xapaktep poanoginy. [1,5]

JlereHi nogunHn, okpiM guxanbHOT yHKUii, Ta-
KOX BMKOHYIOTb (PYHKLiIO NiATPUMaHHA romeocTtasy
Linoi Hu3kM GionoriyHO akTMBHMX pevoBuH (BAP),
O LMPKYMOTb B KPOBI. [pnyomMy, BOHU 34iACHIO-
I0Tb KOHTPOMb 3a piBHEM eHgoreHHux BAP. JlereHi
aKTUBHILWe, HiX MediHka, MeTabonis3yloTb CEPOTOHIH
Ta npocTarnaHgiiv, B MEeHLUIN Mipi — HopagpeHaniH,
i MPaKTUYHO He iHaKTMBYIOTb aapeHaniH, fodaMmiH,
OODA, rictamiH. 3HauHy ponb B metaboniami BAP
nereHamMu Bigirpae  TPaHCNOPTHO-NOrMMHAaNbHWUIA
MexaHi3M, HeobxigHun gna Toro, wob GionoriyHa
cybCcTaHuis gocarna iHakTuBylO4MX pepMeHTiB, po-
3MiLEHNX BHYTPILLHLOKNITUHHO. [Mpn uboMy, OKpeMmi
PEYOBMHU MOXYTb TUMYACOBO AEMNOHYBaTUCS, a No-
TiM iHaKTMBYyBaTUCA pepmeHTamu. 3oKkpema, B fe-
reHsx Tak iHaKTUBYKTbCS HOpagpeHaniH Ta cepo-
TOHiH. [6]

bioreHHi amiHn BigirpaloTb KNO4YOBY posb B 6a-
ratboX @isionoriyHMx Ta MaToMNoriYHUX npoLecax,
Lo nepebiraloTb B OpraHiamMi NIOOUHMN.

UncneHHMM HayKoBMMW AOCHIAKEHHSAMU BCTa-
HOBMEHO, LLO FiCTaMiH i CEepPOTOHIH ABNAIOTLCA TKa-
HUHHUMW FTOPMOHaMK, MediaTopaMn HEPBOBOI CUC-
TEMU, CTUMYNSITOpamMuM Ta iHribiTopamMmmM BHYTpILL-
HBOKMNITUHHUX, TKAHWHHUX Ta OpraHHUX MepeTBo-
ptoBaHb. Peakuii, WO BMKNMKATLCA OGioreHHUMM
amMmiHamu, Hepioko BUXOOATb 3a MeXi romeocTasy Ta
00yMOBMIOIOTH PO3BUTOK MATOSOMYHNX MOPYLUEHb i
YLIKOKEHb SIK B OKPEMUX OpraHax, Tak i B Uinomy
opraHiami. [2,3,4,7]

lNcTtamiH Ta CepoOTOHIH — MOCTiNHa cknagoBa
MalXe BCiX OpraHiB, TKaHWH, pPigKMX cepenoBuLy Ta
BUAINEHb OpraHiamy noguHu. JdingaHkamun Hanbinb-
WOT X KOHLUEeHTpauii ABNATbCA LWKipa, LWYyHKOBO-
KULLKOBUW TPaKT Ta NereHi, TobTo TKaHMHK, LLO KOH-
TaKTyloTb 3 30BHilWWHIM cepepoBulliem. Hanbinbluy
KiNbKICTb CEPOTOHIHY B OpraHiami nioavHK Ta TBa-
PVH BUSIBIEHO B TKaHMHAaX LUITYHKOBO-KMULLKOBOIO
TPaKTy, B 3HAYHUX KilTbKOCTSAX - B TYYHUX KIiTUHAX
LWKipKW, TKAHWHI nereHb, cenesiHui, Hupkax. Takox
CEPOTOHIH B 3HAYHUX KilTbKOCTSAX BUSBMNSATb B HEP-
BOBII TKaHWHI.

B TkaHuMHax OioreHHi amiHM npegcTaBneHi B
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MeTa pocnigXXeHHs

BpaxoBytoun MmeTaboniyHy akTMBHICTb NlereHb Ta
yyacTb 6iOnoriYHMX amiHiB rictTamiHy Ta CEPOTOHIHY
B Garatbox (pisdionoriyHMX Ta NaTosoriyHMX npoe-
cax, 6yno nocrtaBneHo 3a MeTy 3’ICyBaHHS BMICTY
X BiflbHMX (ppaKLii B NereHeBin TKaHWHI.

MaTepianu Ta meToaun

Hamun 6yno gocnigXeHo BMICT ricTamiHy i cepo-
TOHIHY B fereHeBin TkaHWHi 3 pi3HUX Ti Bigainis 15
0Cib, WO noMepnu panToBO Big XPOHIYHOI ilemiy-
HOI XBOpOOW cepus 3a YMOBM BiACYTHOCTI Habpsiky
nereHb. [Ina gocnifXeHHs BunyyYanu 3pasku 3 npa-
BOI Ta niBOi NereHb, ski manu KybiuHy dopmy 3 po-
3MipOM CTOPOHKU 6nM3bKO 2-2,5 cM., 3 TX BEPXIBOK,
LEeHTpanbHMUX YacTUH Ta HWXHIX gonen. BunyyeHi
3pasku BUCYLLYBanu B TepMocTaTi npu TemnepaTypi
60-65°C Ta nogpibHioBanu. B noganbwomy 100 mr
noapibHeHoT nereHeBOl TKAHWUHU eKkcTparysanu co-
naHuMm 6ycdepHMM posdnHom pH 7,6 ans oTpuman-
HA BiNbHUX ppakuini 6ioreHHNX amiHiB. BmicT Gio-
reHHUX amiHiB BU3Ha4Yanu ¢onyopuMeTpu4yHUM Me-
TOOOM, SKMN nepenbavae ouvULLEeHHA OochigpKyBa-
HUX 3paskiB Big OiNkiB Ta ninigie (genpoTeiHisauis),

PIAVHHO-PIOVHHY eKCTpakLito BioreHHUX amiHiB op-
raHiYHUMN PO3YMHHMKAMK Ta KiNbKiCHE BU3HAYEHHS
BMIiCTy BioreHHMX aMiHiB Ha cpbnyopumeTpi npu OOB-
XWHI XBUnNi 30ympKeHHSA dortyopecueHLii ans rictami-
Hy 365 HM i MakCUMyMi iHOYKOBaHOI dhnyopecueHL;ii
470 HM, Anga cepoToHiHy 365 HM Ta 490 HM BigHOC-
HO CTaHOapTiB.

3B’A30K po6OTH 3 HAYKOBUMM NporpamMamu,
nnaHamu, Temamm

Cratta € dparmeHTOM AucepTauiiHoi poboTu
Ha 3000yTTS CTyneHs KaHavaata MegudHUX Hayk
Ha TeMmy «bioreHHi amiHn 9K KpuTepii BU3HaAYEHHSA
acIKTUYHOro CTaHy Npu pi3HMUX BuAax MeXaHiyHol
acikcii», sika BMKOHYETbCHA Ha Kadbedpi cynoBol
MeauuMHM HauioHanbHOro MeauyHoro yHisepcute-
Ty iMmeHi O.0.Bboromonbusi

Pe3ynbTaTtn pocnigxeHb

CratMcTnyHu aHani3 nokasas, WO 3ararnom pi-
BeHb DOiOreHHUX amiHiB B NEreHeBin TKaHWHI CTaHo-
BUTb rictaMiHy 171,16%1,683 mka/2 cyxoi mkaHuH,
CepOoTOoHiHY 78,5310,873 mke/z cyxoi mkaHuH. Pe-
3ynbTaTn HaBedeHi B Tabnuui 1.

Ta6bnuusa 1.
Bwmicm sinbHUX ¢hpakyiti 6ioeceHHUX aMiHie (2icmaMiHy | CepomoHiHy 8 mKaHUHI fie2eHb /1e2eHb (MKa/2 CyXol mKaHUHU)
(n=90) licramiH CepoTOoHiH
Mtm 171,161,683 78,53+0,873
Cv 0,093 0,105
S 15,88 8,23

BpaxoBytoun, WO koedilieHT Bapiauii csarae
10%, Hamu Byno npoBedeHO 3’ACYBaHHS MPUYMHU
BapiaLii BMiCTy GioreHHUX amiHiB B nereHeBi Tka-
HWHI, OCKINbKM KiNbKiCTb TYYHUX KMITWH, SKi € geno
ana umx 6ionoriMyHO akTUBHUX PEYOBUH, B Pi3HUX

Big4inax nereHb pisHa.

IOna yboro Hamm BGyno npoaHanisoBaHO BMICT
BiNbHMX dopaKkLii ricTamiHy Ta CEpOTOHIHY B npas.ii
Ta niBin nereni. Pe3ynbTatn HaBeaeHO B Tabnuui
Ne2

Tabnuys 2
Bmicm sinbHUX ghpakuiti bioeeHHUX aMiHie (2icmamiHy i cepOmMOHiHy 8 rnpasili ma nigili ne2eHsix (MKa/2 cyxoi mKaHLl:-Im)
MpaBa nerexs (n=45). JliBa nereHsi(n=45).
licramiH CepoTOHIH Ficramin CepOoTOHiH
M+m 172.15+2,390 77.8+1,258 170.17+2,414 75,95+1,34
Cv 0,092 0,107 0,094 0,117
S 15,86 8,34 16,01 8,89
t npaea/niea 0,58 npaea/nisa 1,01
P >0,05 >0,05

Mpw aHanisi HaBegeHNx JaHWUX BUAHO, WO BMICT
OioreHHNX amiHiB B npaBin Ta nNiBil NereHi 4OCTOBI-
pHO He Bigpi3HaeTbea P>0,05, To6TO KOHLEHTpauis
OioreHHUX amiHiB B NereHeBil TKaHWHI He 3aneXuTb
Bif, CTOPOHMU Tina.

KoediuieHT Bapiauii, SKMN CTaHOBUTb ANS BMiC-
Ty rictaMiHy npaBoi Ta niBoi nerexi 9,2 ta 9,4%, a
ans BinbHoro cepoToHiHy 10,7 Ta 11,7% Bignosia-
HO, BCe XX BKa3ye Ha iCHyBaHHsi ocobrivMBocTen B
posnogini 6ioreHHUX aMiHiB y NereHeBin TKaHWHI.

[nsa 3’acyBaHHs Ui€i NpU4MHKU Hamu Gyno npo-
BeleHO aHani3 BMICTY BinbHUX dpakuin 6ioreHHnx
aMiHiB B NEreHeBiln TKaHWHI B 3aneXHOCTi Big 4vac-
TUHW NEreHi, Wwo HaBeaeHo B Tabnuui Ne3

Mpw aHanisi BMIiCTY BiflbHOro ricTaMiHy 3anexHo
Bifl YAaCTUHM NereHb BUAHO, LLI0 HAWMEHLLUM BiH € B
nepudepudHNX Bigainax nereHo — BepxiByi Ta HU-
XKHiM goni, Ta cTtaHoBuTb 159,21 mkr/r Ta 166,9
MKr/T, @ HalBULLMM - B cepefHii YactuHi - 187,37

MKr/r. Tlpn uboMy pisHMUA € gocToBipHoo P<0,001.
BMicCT BiNbHOro cepoToHiHY Ma€e aHanoriyHy TeHae-
HLit0; KOHLeHTpauia Moro B BepxiBKax CTaHOBUTb
74,16x1,67 wmkr/r, B CcepedHix 4acTuHax -
79,47+1,52 MKr/r, B HWKHIX - 75,06+1,53 mkr/r. Pis-
HULUA MK nepudepudHMMK Ta LeHTpanbHUMK Bia-
ainamu € goctosipHoto P<0,05, a Mixx BepxiBKOIO i
HWXHBOK YaCTUHOI pi3HMLA HegocToBipHa P>0,05.
Mpn vyomy Hanbinbla MOro KoHUEeHTpauis 36epira-
€TbCS B CepeHix YacTMHaXx.

OfHak SKWo BMICT BiflbHUX dpakui rictaminy
Ta CEepOTOHIHY y (bparmMeHTax 3 BeEpXiBOK rfereHb
YMOBHO BM3HauuTu 3a BuxigHui 100%, TO BMICT Bi-
NbHOT dpakuii rictamiHy B cparMeHTax 3 cepefHix
Ta HWXHIX gonen € BuwmmM Ha 18,88% Ta 5,22% Bi-
anosigHo. BMICT BiNbHOro CepoTOHiHY B aHanoriy-
HUX (bparMeHTax cepeHix Ta HWXKHIX OONen Takox
€ BuLWMM Ha 8,59% Ta 2,23%.
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Ta6bnuusa 3.
Bmicm sinbHUx ghpakyiti bioeeHHUX aMiHig (2icmamiHy | cepomoHiHy) 8 pi3Hux giddinax neeeHb (MKa/2 Cyxoi mKaHuH)
Bepxieka(n=30). CepepHs yactuHa(n=30). Kpawn HxHboi goni(n=30).
M+m 159,21+1,4 187,3742,46 166,9+2,0
Cv 0,041 0,071 0,065
g S 6,53 13,27 10,79
[ %% 0 18,88 5,22
E t4 10,25 BepxiBka/cepeaHsa P<0,001
to 3,28 BepxiBka/HkHA P<0,01
t3 6,45 cepepaHsa/HwkHA P<0,001
M+m 74,16+1,67 79,47+1,52 75,06+1,53
- Cv 0,122 0,103 0,11
g S 9,01 8,21 8,23
'g %% 0 8,59 2,23
8 t4 1,97 BepxiBka/cepeaHs P<0,05
to 0,48 BepxiBka/HwkHA P>0,05
ts 1,54 cepepHs/HwkHA P<0,05
i i 1M i i 2. M'ctamuH B Gruoxumum n cdounsmonorun / U.J1. Bancoensa, '.H. Kac-
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Pedrepar

OCOBEHHOCTW PACMPELEJIEHNA COOEPXAHWUSA CBOBOOHbLIX ®PAKLIMIA BUOTEHHBIX AMUHOB (TMCTAMUHA U

CEPOTOHMHA) B IEFOYHOW TKAHW YENTOBEKA
ApTtemeHko A.W.

KnitoueBble cnosa: rmcTamMuH, CEPOTOHWH, NErovHas TkaHb, GUOreHHbIe aMUHbI.
|_|OJ'IyHeHHbIe B XO04e unccnenoBaHua pesynbTaTtbhbl NoOKasdalun, YTo CylecTByeT CTaTUCTUYECKU OOCTOBEp-

Has pasHuUa mMexay coaepxaHneM CcBOOOAHbIX hpakuui rmcTtaMmmMHa U CEpOTOHMHA B pasHbIX OTAenax ner-
Knx. B TO e Bpems, B CUMMETPUYECKMX yYacTKax Nerkmx ux coaepxaHue noytn oguHakosoe. Ecnu copep-
XaHue cBOBOAHBIX Ppakuni McTaMmmMHa 1 CEPOTOHUHA BO (hparMeHTax C BepXyLUeK Nerknx npuHATb 3a uc-
xoaHble 100%, TO nx cogepxaHue BO hparMeHTax 13 cpegHUX U HKHUX aonen 6yaeT Bbille, rMCTaMMHa Ha
17,45 n 6,31% cooTBeTCTBEHHO, cepoToHmnHa Ha 10,43 n 4,21% cooTBeTcTBEHHO. Taknm obpasom, coaep-
XaHve cBoboaHbIX hpaKkLMi rMCTaMUHa U CEPOTOHUHA B pasHbIX y4acTKax Nerknx MMeeT 3HauuTenbHble Ko-
nebaHus. B To xe Bpemsi, B CMMMETPUYHBIX Yy4acTKax nMpaBoro v feBOoro nerknx konebanus copepxaHus
OMOreHHbIX aMVHOB MO KO3hpuUneHTyY Bapnaumm HesHauuTensHble (p >0,05). Takum obpasom, ansa ncecne-
OOBaHWS KONMMYECTBEHHOTO coaepXKaHnst BUOreHHbIX aMUHOB B JIEFOYHOW TKaHW LenecoobpasHo u3Brekatb
obpasubl U3 LieHTpanbHOW YacTu Nerkoro.
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Summary
CHARACTERISTICS OF DISTRIBUTION OF FREE FRACTIONS OF BIOGENIC AMINES (HISTAMINE AND SEROTONIN) IN
HUMAN PULMONARY TISSUE
Artemenko O.1.
Key words: biogenic amines, histamine, serotonin, human pulmonary tissue.

The findings obtained have shown statistically significant difference between the content of free fractions
of biogenic amines (histamine and serotonin) in different section of human lung tissue. Introduction.
Biogenic amines play a key role in a number of physiological and pathological body processes. Histamine
and serotonin are tissue hormones, neurotransmitters, stimulators and inhibitors of intra-cellular, tissue and
organ transformations. Reactions caused by biogenic amines are often excessive and lead to the
development of pathological disorders and injuries in particular organs and the whole body.

The aim of the study. Taking into account the metabolic activity of lung and the role of biological amines
histamine and serotonin in many physiological and pathological processes, the aim was to clarify the content
of their free fractions in lung tissue.

Materials and methods. We have studied the content of histamine and serotonin in the lung tissue from
various parts of both lungs of 15 people who died suddenly from chronic coronary heart disease in the
absence of pulmonary oedema. Tissue samples were taken from upper, central and lower parts of the left
and right lung. The content of biogenic amines was determined by Fluor metric method that included:
cleaning of samples from proteins and lipids (deproteinisation), liquid-liquid extraction of biogenic amines
with organic solvents and quantitative determination of biogenic amines level on fluorimetry.

Results. Statistical analysis showed that mean levels of biogenic amines in the lung tissue were:
histamine - 171,16 + 1,683 mg/g of dry tissue, serotonin 78,53 + 0,873 mg/g of dry tissue. Since the
coefficient of variation is 10%, we investigated the cause of variations in the content of biogenic amines in
different parts of lung. For this aim we analyzed the content of free fraction of histamine and serotonin in the
right and left lungs. It was proved that the content of biogenic amines in the right and left lungs were not
significantly different P> 0.05, i.e. the concentration of biogenic amines in lung tissue is independent of the
body side. The coefficient of variation, which is 9,2 and 9,4% of histamine content in the right and left lung,
and 10,7% and 11,7% for free serotonin respectively, still points to the existence of singularity in the
distribution of biogenic amines in lung tissue. Analysis of content of free histamine depending on the part of
the lung shows that it is the smallest in the peripheral regions of the lungs - the top and bottom parts - 159.21
mg/g and 166.9 mg/g, and the highest in the middle ones — 187.37 mg/g. The difference is reliable (P
<0,001). The content of free serotonin demonstrated a similar trend; concentration in the upper part is 74,16
+ 1,67 mg/g, in the middle — 79,47 + 1,52 mg/g, in the lower - 75,06 + 1,53 mg/g. The difference between
peripheral and central parts is reliable (P <0,05), and between the top and bottom parts is unreliable (P>
0,05). The highest concentration is found in central parts of both lungs. Thus, the content of free fractions of
histamine and serotonin in different parts of the lungs has significant fluctuations. At the same time the
difference in content of biogenic amines between the symmetric parts of the left and right lungs is
insignificant.

Conclusions. The study shows that the content of free fractions of biogenic amines — histamine and
serotonin in lung tissue has a mosaic-symmetrical type of distribution. Moreover, the highest level is
determined in the central parts, probable due to the specificity of blood supply of these areas of the lung,
which appears in more intense blood flow compared to other areas of the lungs. Thus, for quantitative
evaluation of biogenic amines level in lung tissue samples should be taken from central part of the lungs.
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