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Abstract

In the report of the World Health Organization from 1990 to 2016 to this day, Ukraine
continues to occupy first place in the European region in morbidity and mortality from
diseases of the cardiovascular system. One of the predictors and key links in the development
of CVD is endothelial dysfunction. In this work, it was shown that chronic loading with
sodium nitrite provokes the development of oxidative stress (an increase in 2,3-
bisphosphoglyceric acid), inflammation (an increase in the level of interleukin-1-beta, which,
in turn, causes a sharp increase in iINOS activity), the development of endothelial dysfunction
(increase in von Willebrand factor). L-arginine alone, and in conjunction with the drug “Vin-
Vita” cause a decrease in the negative effect of sodium nitrite.
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PO3BUTOK EHJOTEJIAJBHOI JUC®YHKIII M1J] BILIMUBOM PO3YUHY
HITPUTY HATPIIO

I. B. CaBunskwniiZ, I'. B. Kpiokosal, I. B. M'sictkiBebkal, T. B. I'epacumenko?,

I'. MoiiceeBa?, I1. Epmypaxil

lOnechkuii HanionaaLHUii MeAMUHMIi yHiBepcHTeT
’MixHapoanuii eBponeiicbkuii yHiBepcuTer

Pesrome

VY 3BiT1i BeecBiTHbOi opranizanii oxoponu 3710poB's 3 1990 mo 2016 pik 1 qoHMHI
VYkpaiHa NpoJ0oBXKYe MOCIIATH IMEpIle MICIE B €BPONEHCHKOMY PErioHi 3a 3aXBOPIOBAHOCTI 1
CMEPTHOCTI BiI XBOpPOO cepiieBo-cyauHHO1 cucteMu. OJTHUM 13 NMPEAUKTOPIB Ta MPOBIIHOIO
JIAHKOIO Y PO3BUTKY MATOJIOTIi CepLEBO-CYIUHHOI CUCTEMU € eHO0TeiaabHa TUCHYHKIIA. Y
naHiii poOOTI MOKa3aHoO, 110 XPOHIYHE HABAHTAXKEHHS HITPUTOM HATPIIO MPOBOKYE PO3BUTOK
OKHCHOTO  cTpecy (30utbmieHHs  2,3-0icocdorminepiHOBON  KUCIOTH),  3amajleHHS
(miaBuIIEHHST PIBHS IHTEpJelKiHy-1-0eTa, sike, B CBOIO Uepry, BHKJIMKAE pi3Ke 30UIbIICHHS
aktuBHOCTI INOS), po3BuUTOK eHmoTemanbHol auchyHKIii (30uIbIeHHs  (DakTOpa
Binne6panna). JI-aprinia okpemo, 1 B CyKymHOCTI 3 npenaparoM "Bun-Bira" oO0ymMOBIIOIOTH
3HW)KEHHS HEraTUBHOTO €()eKTY HITPUTY HATPIIO.

KuawuoBi cioBa: engoreniaibHa aucpyHkuisa; HirpuTr HaTpilo; Bin-Bira;

oiop1aBonoinm; JI-aprinin
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PA3BUTHUE DHJAOTEJIUAJIBLHON JUC®YHKIUU O BO3JIEIICTBUEM
PACTBOPA HUTPUTA HATPUSI

M. B. CaBuuxmniiZ, I'. B. KplOKOBal, H. B. MsicTkoBekas’, T. B. Fepachemcol,

A. Mouceepa?, I1. Epmypaxu!

lOnecckmii HAMOHAILHBIH MeHIMHCKHI yHUBEPCHTET
’MeskayHApOIHbIii eBpoNeiicKkuii yHuBepcuTer

Pesrome

B otuere Becemupnoit opranuzarmu 3npaBooxpaHenust ¢ 1990 mo 2016 rox u no ceit
JeHb YKpauHa TpOJOJDKAEeT 3aHMMaTh II€PBOE MECTO B EBpOIEICKOM pETHOHE 10
3a00JIEBAEMOCTH U CMEPTHOCTH OT 0O0Je3HEel cepAeyHO-COCyaucTol cuctembl. OIHUM U3
MPEIMKTOPOB U KIIFOUEBBIX 3BeHbEB B pa3BuTHU natosiorun CCC sBnseTcs 3HAOTENNATbHAS
mucynkuus. B manHol paboTe moka3zaHO, YTO XpOHWYECKash Harpy3ka HUTPUTOM HaTpHs
MIPOBOIUPYET PA3BUTHE OKUCIHUTEIBHOTO cTpecca (yBenuueHnue 2,3-0uchochorimiepunHoBoit
KHCJIOTHI), BOCTHJICHHE (TOBBIIIIEHUE YPOBHS WHTEpJICHKHWHA-1-0eTa, KOTOpOE, B CBOIO
odepe/lb, BBI3BIBACT pe3koe yBenuwdeHue akTuBHOCTH INOS), pa3BUTHE SHIOTEIHATBHON
muchyHknmn (yBenudeHue (akropa BumieOpanma). JI-apruHuH OTAECIBHO, M B COBOKYITHOCTH
¢ mpemapatom “BuH-BHUTa” 00yCnaBIMBaIOT CHM)XKEHHE HETaTUBHOTO »¢@deKTa HHUTpUTA
HaTpHUSL.

KroueBble cjioBa: 3HA0TeNHANbHASA TUCPYHKIMS; HUTPUT HaTpusi; BuH-BuTa;

ouodaBoHouabl; JI-aprunux

Relevance

In the report of the World Health Organization from 1990 to 2016 and to this day,
Ukraine continues to occupy first place in the European region in morbidity and mortality
from diseases of the cardiovascular system. These disappointing statistics dictate to us the
need for a thorough study of the factors affecting CVS. [1].

Including the vascular endothelium. Endothelial cells are a highly selective barrier and
metabolic organ, and play an important role in the regulation of local homeostasis, immune
function, maintaining a delicate balance between vasoconstrictor and vasodilator function.
Chronic exposure to risk factors for cardiovascular disease and oxidative stress suppresses the

protective mechanisms of vascular endothelium, followed by endothelial dysfunction.
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According to many authors, endothelial dysfunction is one of the main pathogenetic
links in the development of vascular disorders in the process of chronic diseases. Currently,
the role of endothelial dysfunction in the development of diseases such as diabetes mellitus,
chronic obstructive pulmonary disease, chronic kidney disease, inflammatory bowel disease,
etc. has been proven. In addition, ED is observed at an early stage of most cardiovascular
diseases such as atherosclerosis, arterial hypertension, chronic heart failure. Therefore, early
clinical detection of ED can be a critical point in the prevention of cardiovascular disease,
because early detection of ED can be the initial reversible step in the development of these
diseases. [2]

Therefore, it is so necessary to study risk factors for the development of endothelial
dysfunction and methods for their correction.

The aim of the work was to study the development of endothelial dysfunction under
the influence of sodium nitrite solution, as well as correction methods using I-arginine and

antioxidant terrapia.

Materials and methods

In our researches we used 40 auto breeding periadolescent Wistar male rets, body
weight approximately 120 -150 grams , of which were formed four groups (ten heads each) by
principle of analogy:

* The first group - intact - on standard vivarium food and drink.

* The second group received a 6,28 mg/kg (1/50 lethal dose) 0.2-1% solution of
sodium nitrite intragastric.

* The third group receiving the above nitrite loading on the background of L-arginine
(200 mg/kg), to study the effect of its compensatory properties in these conditions.

* The fourth group receiving complex sodium nitrite, L-AR and Vin-Vitus (it contains
bioflavonoids that will show us the effectiveness of antioxidant therapy).

The duration of the diet is 1 month.

At the beginning of the experiment, as well as at the end of the second and fourth
weeks, the weight of laboratory rats was measured to determine the effect of sodium nitrite

and the nitric oxide cycle on the development of the body weight of rats in puberty.

All data obtained were processed by conventional biomedical research methods using

statistical analysis by standard software packages. Mathematical processing included
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calculations of arithmetic mean values (M), their errors (x m). The establishment of the
probability of intergroup differences in the values of the change during the experiment was
performed using the Student's parametric t-test. Differences were considered statistically
significant at p < 0.05.

Measurements blood changes

Von Willebrand factor

The von Willebrand factor is synthesized and secreted by the vascular endothelium to
become part of the perivascular matrix. vVWf promotes platelet adhesion in hemostasis by
binding to a receptor on the platelet surface membrane (glycoprotein Ib / IX), thereby
attaching platelets to the vessel wall. vWT is also required to maintain normal levels of plasma
factor VIII. vWf levels can temporarily increase with stress, exercise, pregnancy,
inflammation, or infections. [3]

As we can see in annex 1, in the second group, which received a load of sodium
nitrite solution, was a sharp increase in the relative concentration of sodium nitrite, above the
permissible values. (p <0.001).

This indicates a violation of the local regulation of hemostasis, and about damage to
the endothelium and the active development of the inflammatory reaction in the vessel wall.

In third the group, indicators are within the normal range, however, there is a
statistically significant difference with the control group (p<0.05). That shows the
compensatory properties of l-arginine on a chronic load of sodium nitrite.

In the fourth group using the Vin-Vita, the indicators did not make a statistically
significant difference with the control group, and amounted to 89.3% (+10.2%). Rats intake

of | -arginine with antioxidant therapy reduces the negative effects of sodium nitrite.
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[annex 1]

The content of von Willebrand factor in rat’s blood (%)
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2,3-Bisphosphoglyceric acid

2,3-BPG interacts with deoxygenated hemoglobin beta subunits and so it decreases the
affinity for oxygen and allosterically promotes the release of the remaining oxygen molecules
bound to the hemoglobin; [4] therefore, it enhances the ability of RBCs to release oxygen
near tissues that need it most.

A statistically significant increase in 2,3-BPG in all groups indicates tissue hypoxia.
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[annex 2]

The content of 2,3-diphosphoglycerate in red blood cells
(mmol/l)
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Interleukin 1-beta

Interleukin-1p (IL-1p) is a potent pro-inflammatory cytokine that is crucial for host-
defence responses to infection and injury [1] . It is produced and secreted within cells of the
innate immune system, such as monocytes and macrophages. It is produced in response to
molecular motifs carried by pathogens called ‘pathogen associated molecular patterns'
(PAMPs).

An increase in interleukin in the second and third group indicates an inflammatory

reaction. (p <0.01).
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[annex 6]

Level of interleukin-1-beta (mmol/Il)
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L-arginine level

Arginine is a necessary precursor for the synthesis of proteins and many biologically
important molecules, such as ornithine, proline, polyamines, creatine and agmatine. However,
the main role of arginine in the human body is to be a substrate for the synthesis of nitric
oxide (NO). [6]

A statistically significant (p <0.01) decrease in the amount of arginine in the blood of
rats indicates the presence of negative feedback with exogenous intake of sodium nitrite. In
the second and third groups, no statistical difference is observed, which is associated with the

simultaneous exogenous intake of I-arginine as well.
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[annex 7]

The content of L-arginine in the blood serum of rats
(km /1)
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Expression of inducible and endothelial nitric oxide synthase

In the second group, the activity of eNOS has statistically significant difference (p
<0.01). This indicates the progression of endothelial dysfunction.

A statistically significant increase (p <0.01) of iINOS activity indicates the presence of
inflammation in the vessel wall.

In groups with a compensatory effect, the situation with activity of enzymes improves,

however, there is still a statistically significant difference.

196



[annex 8]

The activity of inducible and endothelial synthases of

nitric oxide. (um /1 / hour)
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Conclusions

1) A constant load of sodium nitrite occurs:

o oxidative stress (an increase in 2,3-bisphosphoglyceric acid),

o inflammation (an increase in interleukin-1 beta, which in turn causes a sharp
increase in iINOS activity),

o the development of endothelial dysfunction (an increase in von Willebrand

factor).

2) A decrease in the level of I-arginine in the group that received sodium nitrite

indicates a negative feedback between the level of sodium nitrite and I-arginine.

3) A sharp decrease in eNOS activity indicates the progression of endothelial

dysfunction.-

4) The use of I-AR led to a relative or complete compensation for the action of
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sodium nitrite.
5) The use of a bioflavonoid almost completely compensated for the effect of

sodium nitrite.
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