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O C O E E H H O C T H  M ETA EO JIH 3M A  IIAPA3MTH- 
H ECKH X nP O C T E M U IH X  M B 0 3 M 0 W H 0 C T H  
PA3PAEOTKH A H T H n P 0 T 0 3 0 M H b IX  n P E I l A -  

PATOB ( 0 E 3 0 P )

'Jlapima C .H ., ‘CaxapoBa T.B., 'He6biuieB H.B., 
'BepeMHKHaie H .A., ^epK aneB a H.H.

1 (pedepcvibitoe zocydapcmeemoe aemonoMHoe o6pa- 
3oeame.nbHoe y '/pexcdem te «llepebnt mockobckuu eo- 
cydapcmeeHHbiu Medui{uncxuu ytmeepcumem ilm. M. M. 
Ce‘ieno(sa»; 2Mockobckuu eocydapcmeenHuu .\teduKO- 
cmoMamonoemecKUu ym ieepcum em  um. A.H. EedoKimo- 
ea, Poccuh

Ma.noH3yHenHi.iM pa3aejiOM npoiraoojiorHH hbjihiotch 
MeTa6ojiHHecKHe npoueccbi napasHTHHecKHX npocTefi- 
ujhx. HccjieiiOBaHHH 6hoxhm hh napasHTOB Heo6xoaHMbi 
ana pa3pa6oTKH 3(|)({)eKTHBH0H XHMHOTepanHH np0T0300- 
30B. HeicoTopbie aMmtoxoi-mpn ajib h bi e napa3HTbi nejioBe- 
Ka, TaKHC KaK Giardia intestinalis, Entam oeba histolytica, 
Trichomonas sp., o6HTarc>mHe b cpezie c nonH>KeHHbiM 
coaepjKaHHeM KHCJiopoiia, HMeioT cneuHanH3HpoBaHHbie 
KJieTOHHbie opraHexijibi -  rHaporenocoMbi, noao6Ho mh- 
TOXOHflpHHM, o6ecneHHBaK)imHe SHeprnefi lcneTKH npo- 
CTeHLUHX. M3yHeHne (})yHKUH0HHp0BaHHH s th x  opraHe.n.n 
no3B0JiaeT paccMaTpHBaTb hx b KanecTBe M H ineH en  ana 
pa3pa6oTKH aHTHnp0TO30HHbix npenapaTOB. M nujeiibio 
a ia  XHMHOTepanHH npn /lenenHH TpnnaH0C0M030B MoryT 
cuyvKHTb n p o u eccu , CBsnamibie c ocoGeimocTsiMH itihko- 
jiHTHHecKoro ny™  hjih yMeHbiiieHHeM ypoBHa 3HepreTH- 
necKoro c y 6 cT p aT a , TaKoro KaK m K )K 03a. 3 t o  npHBO/urr k 

6biCTpoMy CHH>KeHHK) ypoBnsi ATct> b KJieTKe napa3HTa, 
oSm en noTepe noaBH>KHOCTH h Hcne3H0BeHHio Tpnna-
HOCOM H3 KpOBOTOKa HHBa3HpOB3HHOrO X03HHHa. TaiOKe 
MHLueHaMH ana npwMeHeHHa jieKapcTB MoryT CTarb 6eji- 
KH-TpaHcnopTepbi mK)K03bi pacnojio>KeHHbie b MeM6pa- 
He napa3HTa. B 6yaymeM HccjieaoBaHHa b o6jiacTH 6ho- 
xhmhh napa3HTHnecKHX npocTefiujHx MoryT npHBecra k 
pa3pa6oTKe 3cf)c()eKTHBH0H XHMHOTepanHH np0TO30030B.
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D R U G -F R E E  M O D A L IT IE S  O F  IR O N  D E F IC IE N C Y  C O N D IT IO N S  IN  U K R A IN E  

'K uzm inska E, 'O m elchuk S., 2Karlova E„ 'G rinzovskyy A.

'Bogomolets National Medical University, Kyiv; 2P.L. Shupyk National Medical Academy 
o f Postgraduate Education, Kyiv, Ukraine

In recent years, the attention o f  specialists, working in o f  the science o f  nutrition and dietology are a powerful factor
various fields o f  health care, to the problem o f  healthy nutri- in the prevention and treatment o f  non-communicable dis-
tion is growing rapidly. A acquiring modern knowledge and eases (NCD), active longevity prolongation, and maintaining
implementation o f  scientific developments and achievements the emotional and mental well-being o f  the population [11],
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Therefore, nutrition and its rational adjustment are given 
priority in various regions o f  the world, as reflected in the 
principles o f  European Policy “Health -2020: a European 
Policy Framework in Supporting Action Across Govern­
ment and Society for Health and Well-Being” concerning 
non-communicable diseases for the period up to 2020 [11].

Therefore, many countries cultivate positive attitude 
o f  society to the need to prevent disease and behavior 
that will help to reduce the frequency and prevalence o f  
pathologies caused by nutrition, including a numerous 
class o f  diseases o f  m icroelem ent etiology -  a shortage 
o f  essential m inerals in a body. The most well-known 
hypom icroelem entosis is iron deficiency, leading to the 
developm ent o f  iron deficiency states (IDS), w hich every 
fifth inhabitant o f  the planet suffers from. Therefore, the 
prevention o f  IDS is one o f  the m ost topical and urgent 
issues o f  modern medicine [1-3,8,12-14].

Most commonly, iron deficiency (ID) occurs in women 
o f  childbearing age [ 1,2,5,7,9,12,14], who due to their physi­
ological characteristics have hemoglobin concentration rates 
on average 10-15% lower than in men. An average woman 
spends about 40 mg o f  iron during a normal menstrual period.

Taking into account the abovem entioned information 
and the fact that iron absorption in the gastrointestinal 
tract is limited and norm ally constitutes up to 2 mg per 
day, it can be concluded that in the absence o f  adequate 
intake o f  iron, the deficiency in this trace m ineral in w om ­
en constitutes 10-20 mg per m onth, and 120-240 mg per 
year. All this leads to the fact that a woman may become 
to suffer from anem ia in a few  years. A requirem ent o f  
iron for adult men does not exceed the intake, and they 
can live on iron deficiency diet for 6 years before becom ­
ing to suffer from IDS. The occurrence o f  anem ia in men 
can be explained by chronic blood losses or iron absorp­
tion inability, rather than iron deficiency diet.

Therefore, a significant num ber o f  cases o f  IDS, such 
as iron deficiency anem ia (ID A ) and latent (hidden) iron 
deficiency (LID), is accounted for wom en o f  childbearing 
age, that has a negative im pact on their immunity, physical 
and mental activity, violation o f  the cardiovascular, repro­
ductive, hem atopoietic and o ther system s [4,5,7,8,11,13].

So IDS is caused by many external and internal fac­
tors, among w hich a dietary factor is the m ost important, 
namely the lack o f  iron incom e to the gastrointestinal tract 
together with food.

The purpose o f  the study was a scientific justification 
o f  recom m endations for public and individual primary 
and secondary prevention o f  IDS o f  nutritional origin in 
young w om en based on the identification o f  nutritional 
risk factors.

M aterial and m ethods. The object o f  the study were 
204 women living in Kyiv city (U kraine), aged from 16 
to 29 years with no obvious non-nutritional factors o f  iron 
deficiency (pregnancy, childbirth, infant feeding, abnor­
mal bleeding, injuries, surgery, organ donation, diseases 
related to ID, etc.), and w ere studying or w orking at the 
tim e o f  the survey.

We used three kinds o f  polling cards (open active; anon­
ym ous and open passive questionnaires with a weekly set 
o f  basic foodstuffs and with a 7-day diet o f  the surveyed
-  to obtain data on body iron intake in the diet), samples 
o f  peripheral red blood cells (hem oglobin, erythrocytes, 
cell-color ratio, the average content o f  hem oglobin, etc.), 
and sam ples o f  venous blood o f  the surveyed (biochem i­
cal indicators o f  iron m etabolism : serum iron, total serum 
iron-binding capacity, latent (indirect) serum iron-binding 
capacity, transferrin saturation ratio) - to  diagnose the iron 
deficiency degree in women. 2083 laboratory investiga­
tions were conducted in total.

By using com puter processing, 446 card profiles and 
728 nutritious rations o f  the surveyed w ere analyzed for 
40 nutrients identified as the most im portant parameters 
influencing the developm ent o f  the IDS.

Thus, the scientific data w ere obtained by three-stage 
questioning, primary and secondary screening including 
clinical and physiological, physical and chem ical, labora­
tory and statistical research m ethods (to identify and to 
analyze correlation and results reliability degree).

Results and their discussion. It is established that the 
IDS incidence reaches 41.6%  o f  the surveyed group. IDA 
have been registered for 31.1%  o f  the surveyed subjects.

A ccording to the degree o f  iron deficiency, anem ia in 
w om en are distributed as follows: mild - 96.9% ; average
- 3.1%; severe - is absent.

Evaluation o f  actual nutrition o f  w om en indicates in­
sufficient intake o f  easily digestible iron consum ed with 
food (m eat and m eat products, liver, fish). Thus, the av­
erage daily consum ption o f  m eat and m eat products is 
15.3% below physiological levels o f  food consum ption in 
U kraine, fish -  50.8%.

A ccording to nutrim ental com position evaluation o f  
the actual daily average diet o f  a woman in comparison 
to adequate physiological needs o f  the population in the 
nutrients and energy, it was found that protein intake is in­
creased by 11.5%, m ainly due to plant products. Fats con­
sum ption exceeds the normal rate by 34.2% , mainly due 
to plant products (by 37.6% ) too. A lso, consum ption o f  
simple carbohydrates is increased by 40.3% . It was found 
out an insufficient intake o f  com plex carbohydrates, po­
tassium , magnesium , riboflavin, biotin, pantothenic acid, 
folacin, w hich are iron absorption synergists.

Though women diet has sufficient iron content (20.02 
mg), but its quality characteristic does not m eet the needs 
o f  a body in the required am ount o f  iron. The am ount o f  
easily digestible (heme) iron is only 13.9%. The greatest 
amount o f  iron income to the respondents’ bodies together 
with: vegetables (19.4%), fruit and berries (17.3%), iye 
bread (13.8%), tea (9.3%) and cereals (6.7%). Thus, only 2/3 
o f  a total amount o f  diet iron (66.5%) incomes to a digestive 
tract together with the above food. But, the impact o f  that 
amount o f  iron on the state o f  red blood cells is negligible. 
Iron o f  milk, eggs, bread, bakery products, cereals, vegeta­
bles, and beverages such as tea, coffee is poorly absorbed in 
the gastrointestinal tract -  only 0.5-6%.
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This is caused by intake o f  a  significant am ount o f  
non-nutritional iron absorption factors, such as phytin 
compounds, tannins, phosphates, excessive inflow o f  fi­
ber, fats, unfavorable nutrients ratio, together w ith the 
above food. Iron o f  m eat has a much higher absorption
- up to 20%. But in respect o f  sausages, one must pay 
attention to m uscle protein content (not less than 15%), 
as adding low-grade conjugate tissue protein, plant pro­
tein (legumes), dairy product casein-calcium  phosphate 
complex (com bine w ith iron into insoluble com pounds) 
and egg products (presence o f  phosphytin) to ground beef 
impairs the body absorption o f  iron. A w eaker influence 
o f  blood pudding iron-on red blood com pared to m eat and 
liver iron may be due to  sporadical ness and a very small 
number o f  actual consum ption o f  blood pudding by w om ­
en (7.4 g per week) (p>0.05), w hile rather long inflow o f  
this product to the body is needed for the manifestation 
o f  positive action. G eneration o f  poorly soluble muriatic 
hematin in the stom ach, preventing proper absorption o f  
iron, make a contribution to the above effect.

A correlation analysis clearly highlights non-nutritional 
factors (p <0.01), which negatively interfere with the pro­
cesses o f  iron absorption and metabolism in a w om an’s 
body. This includes beverages such as tea, coffee (Table 1).

This is due to the presence o f  powerful iron absorption 
antagonists - tannin, oxalic acid, - in these drinks (diet 
factors reducing Iron absorption - tannins, excessive in­
come o f  dietary fiber, fat; alkaline m ineral water, salts o f  
phytic, phosphoric, oxalic acids; polyphenol com pounds, 
soy protein, vitam in deficiencies, antacids, etc.).

A num ber o f  m eat consum ption by women has a sta­
tistically significant direct im pact on all indicators o f  a 
body iron supply (Table 1). A significant contribution to a 
red blood status m akes a consum ption o f  liver, sausages 
o f  minced m eat and fish (diet factors increasing iron ab­
sorption - sulfur-containing am ino acids o f  m eat and fish; 
ascorbic and citric acids, retinol, folic acid, riboflavin, 
cyanocobalamin; cobalt, copper, etc).

This is explained by the presence o f  readily available iron
-  a naturally chelated form (Fe2+) -  in natural meat and fish. 
Chelation is a process in which minerals are associated with 
amino acids and that converts these minerals into the most

digestible form. Assimilation o f  chelated minerals is three - 
ten times higher than o f  non-chelated [ 1,4,6-8],

The obtained data allowed to make the necessary ad­
justm ents in the construction o f  an adequate and complete 
product and the nutritional com pound o f  a diet that pro­
vides an adequate intake o f  essential nutrients and allows 
to prevent nutritional iron deficiency (Table. 2).

However, it should be noted that the abovementioned food 
package is preventive on the occurrence and progression o f nu­
tritional ID and may be recommended as a part o f  dietary ther­
apy in case o f  IDS along with drug therapy, which involves the 
use o f  iron supplements, multivitamin preparations etc. in order 
to supplement iron deficiency in the body faster.

A daily food package is developed, w hich provides the 
necessary qualitative and quantitative intake o f  iron given 
the effect o f  iron absorption synergists and antagonists.

We conducted a m athem atical and statistical analysis 
o f  the obtained data and proposed a tentative diet to pre­
vent IDS in w om en o f  childbearing age, which is recom ­
m ended for the prevention and alim entary correction o f  
IDS in this high-risk group.

A pproxim ate diet (m enu) to prevent IDS in women o f 
childbearing age:

breakfast: 2 sandw iches: (w hole-w heat bread - 80 g, 
butter- 10 g, cheese- 30 g, boiled or baked m eat - 30 g), 
rose hip tea - 200 mL;

lunch: beetroot soup - 250 mL, bread -  80 g, buckwheat 
cereal -  300 g, stewed beef -  80 g, stewed fruits compote 
(dried fruits compote) or juice - 200 mL, cabbage, tomato, 
cucumber, onion and oil salad (5: 5: 5: 1: 1) — 200g;

afternoon luncheon: cheese casserole with raisins (15:1) — 
150 g, fruit and berry jelly -  100 mL, orange -  50 g;

dinner: fried (saltw ater) fish w ith carrots (7:1) -  80g, 
boiled potatoes -  150 g, seaw eed salad -  50 g, rye-wheat 
bread -  80 g, pom egranate ju ice  -  150 mL. The proposed 
m enu selection is the result o f  many calculated options 
that corresponds to the developed food package.

N utrient com position o f  the menu allows for devel­
oped standards and dem onstrates adequate per day intake 
o f  iron and other nutrients w hich are iron assim ilation 
synergists (com plete proteins, vitam ins C, B6, B l2, A, 
(3-carotene, biotin, folic acid, potassium and other) and

Table 1. The correlation relationship between the IDS and the level o f  consumption o f  tea and coffee by women, (r)

Food
D ependent ID S indicators

Hem oglobin Red Blood Cells Cell-Color Ratio

M eat, g 0.38** 0.18* 0.29**

Liver, g 0.30** 0.19* 0.16*

Sausage (m eat protein content o f  at least 15%), g 0.36** 0.22** 0.19*

Blood pudding, g 0.04 -0 .0 1 0.05

Fish, g 0.16* 0.03 0.13*

All meat products, g 0.47** 0.24* 0.31**

Tea, mL -0 .3 1 * * -0 .2 3 * * -0 .2 2 *

Coffee, mL -0 .1 5 * 0,04* -0 ,1 1 * *
note: * - p<0.05;. * * -p < 0 .0 I
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Table 2. Daily fo o d  set (optimum and range offluctuations in grams (mL)/day) to prevent IDS 
o f  nutritional origin in women o f  childbearing age (in energy consumption o f2500-3000 kcal)

Product Name
Product C onsum ption (net)

O ptim um Fluctuations range

M eat, g 80 60-100

Liver, g 8 5-11

Sausages (the content o f  m eat protein is not less than 15%), g 45 30-60

M eat products, g 130 90-180

F ish ,g 30 20-50

Dairy Products (in milk equivalent), mL 400 300-450

Eggs, pcs. 0,5 0.4-0.6

Oil, g 30 27-35

Butter, g 25 20-30

Bread and bakery products, cereals, g 380 340-440

Potatoes, g 250 200-300

Vegetables, except potatoes, g 300 250-350

Sugar (m ono or disaccharide), g 73 60-75

Fruits and berries, g 300 240-360

Tea, g 3.5 2.0-4.5

Coffee, g 3.0 2.5-5.0

iodine assim ilation synergists, as w ell reduction o f  iron 
absorption antagonists income.

Conclusions. 1. IDS prevalence among women who 
had no non-alimentary grounds for the occurrence o f  iron 
deficiency (pregnancy, childbirth, baby nursing, blood loss, 
organ donation, surgery, trauma, etc.) is 41.6 o f the group, 
including clear iron deficiency - iron deficiency anemia 
(31.3%), among which mild anemia prevails (96.9%).

2. The main nutritional risk factors o f  IDS are poor 
nutrition and unhealthy diet associated with inadequate 
intake o f  food containing hem e iron (the average daily 
consum ption o f  m eat and m eat products is even 15.3% 
below the minimum physiological level, o f  fish -  50.8%) 
and increased consum ption o f  food containing significant 
amounts o f  dem ineralizing factors (tea, coffee, etc.).

3. Correlation analysis o f  data on the consumption o f 
certain food products showed that a  statistically significant 
positive impact on the performance o f  red blood cells and 
iron metabolism (the major indicators o f  iron deficiency) 
had such food products as meat, sausages, liver, fish, to a 
lesser extent -  fruits and berries. Tea and coffee had a nega­
tive impact on key indicators o f  red blood cells. No statisti­
cally significant effect o f  bread, bakery-and cereal products 
at the rates o f  an adequate iron supply o f  the respondents 
were found. Therefore, in order to prevent IDS o f  nutritional 
origin in risk groups at individually regulated and organized 
diet it is recommended to increase consumption o f  food 
products which are sources o f  heme iron (meat, liver, fish), 
and to reduce excessive consumption o f  tea, coffee that can 
be made at the approach o f  diet to the proposed preventive 
food packages and menus.

4. A daily food package and diet w ere proposed which

are designed for primary and secondary prevention o f  ali­
mentary conditioned IDS in w om en.
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SU M M A R Y

D RU G -FR EE M O D A LITIES OF IRON DEFIC IENC Y  C O N D IT IO N S IN UKRAINE

‘K uzm inska E, ‘O m elchuk S., 2Karlova E., 'G rinzovskyy A.

'A Bogomolets National Medical University, Kyiv;
2P.L. Shupyk National Medical Academy o f  Postgraduate Education, Kyiv, Ukraine

The article is devoted to  studying the im pact o f  nutri­
tional factors on the occurrence and progression o f  iron 
deficiency states (ID S) in young w om en and developing 
the main alim entary m ethods o f  their prevention.The re­
vealed IDS prevalence am ong w om en aged from 16 to 29 
years w ithout non-alim entary reasons for the occurrence 
o f  iron deficiency is 41.6% , am ong which latent iron de­
f ic ie n c y -  10.3%, clear iron deficiency (a n e m ia ) -31.3% . 
It w as found out that the strongest positive im pact on the 
performance o f  red blood cells and iron m etabolism pro­
duce had such food products as meat, sausages (the con­

tent o f  m eat protein is not less than 15%), liver, fish and 
fruits. Tea, coffee, milk, eggs adversely affect the main 
indicators o f  the IDS. N o statistically significant effect o f  
bread, bakery and cereal products at the rates o f  an ad­
equate iron supply o f  the respondents were revealed. A 
scientific rationale for a daily food package and diet de­
signed for prim ary and secondary prevention o f  alim en­
tary conditioned IDS in women is given.

Keywords: iron deficiency, iron, young wom en, diet, 
food, alim entary prevention.

PE3IO M E

H E M E flH K A M E H T O SH A fl KO PPEK UH fl /K EJIE30/lE<J>im i1TH bIX COCTO flH HM  B YKPA11HE

‘Ky3bMHHCKan E.B., 'OiwejibHVK C .T .,2 Kapjioaa E.A., T p h h 30bckhh A.M.

’I l a i f i t O H W ib H b iu M e d u i fu i tC K id i y n u a e p c u m e m  u .u e i i u  A .A .  E o z a u o j i b i f a ,  K u e a ;

2H a \[ u o n a j \b H a f i  M e d u i fu n c K c m  a m d e . \ : w i  n o c n e d u m o M n o z o  o 6 p a 3 o c a n u H  u m . T1.J 1. l U y n m a ,  K u e e ,  y x p a u u a

Uenbio HCCJieflOBaHHH ABHJiocb H3yteHne bjih5ihhh ann- 
MeHTapHblX (jMKTOpOB Ha B03HHKH0BeHHe H pa3BHTOe >Ke/ie- 
30fle(})HUHTHbIX COCTOflHHH ()KflC) y MO/IOAblX JKSHUtHH H 
pa3pa6oTKa MeponpHsrmft hx ajiHMeHrapHofi npo<j)nnaKrnKH.

M syieH a pacnpocTpaHeHHOCTb )K flC  cpeflH >kchuihh b 
B03pacre o t  16 ao 29 neT, Koropbie He hmcjih neajiHMenTap- 
HblX npHHHH flJIH B03MHKH0BCHHM >Kejie30aecj)HUHTa. BbWB- 
jieHa pacnpocTpaHeHHOCTb >KflC y  flam ioro KOHTHHreHTa 

Ha ypoBHe 4 1,6%, b tom  HHCJie jraTenTHbiH >Kene3oaecj)HUHT 
(JDKfl) KOHcraTHpoBajiH y  10,3% ooc/reaoBaHHbix, a imHbifi 
zie(j]HHHT *ejie3a (aHeMHH) - y 3 1,3%.

YcTaHOBJieHO, hto H aH 6ojibuiee no.no>i<HTejibHoe b;ih-

aH H e H a noK a3aT ejiH  KpacHOH k p o b h  h  o 6 m 6 h  * e j i e 3 a  

HM etoT TaKwe n p o a y ic rb i  KaK m a c o , M ac n a n  K o a o a c a  (H e 

M eH ee 1 5 %  M JicH oro  6 e jiK a ), n e n e H b , pb iQ a, cfipyKTbi. Mafi, 
Ko4>e, m o jio k o , f l f lu a  HeraTHBHO b jim ju o t  Ha 0C H 0BH bie n o -  

Ka3aTeaM  ae<j)HUHTa '/K ejiesa. C raTHOTHHecKH 3H al(H M oro 

B J i H n m n  O B O utefi, x n e o o o y n o H H b ix  h  K pyriH H bix H3ziejiHH 

H a no K a3 aT e^H  0 6 e cn eH eH H 0 c ™  o p raH H 3 M a p e c n o n a e H -  

TOB W eJie30M  He BblSBJieHO.

HaywHO 060CH0BaH npoayKTOBbifi Ha6op nuuteBbix 
nponyicroB h pauHOH riHTaHHJi zuia Monoabix weHiimH c  

uejlbio nepBHHHOH H BTOpHHHOM npO(j)HJiaKTHKM )KflC 
ajiHMeHTapHoro npoHcxroKneHHa.

. ,  ' rty'bo-jay

rtjo6*poggo(3o§'g(i)o n^ftnctartgpi&giSob ,if')a3gsooj69gB(5''j<5io  joA yJcjoo  •gjrtooGA'Bo

'fl- J'a'bSoBbjAO*, 'b. 2g. '5. ^rtoB'bogbjo
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N IT R IC  O X ID E  S Y N T H E S IS  IN T E N S IT Y  A S S E S S M E N T  B Y  T H E  C O N T E N T  
O F  IT S  T E R M IN A L  S T A B L E  M E T A B O L IT E S  IN  T H E  B L O O D  

O F  R A T S  U N D E R  F L U O R ID E  IN T O X IC A T IO N  

'Bagm ut I., 'K olisnyk I., 'Titkova A., 2Babiy L., 'Filipchenko S.

'Kharkiv Medical Academy o f  Postgraduate Education:2Kharkiv National Medical University; Ukraine

The degree o f  pathogenic effects in the developm ent o f  
stress-reaction is largely determ ined by the state o f  stress- 
limiting systems, in particular, the system o f  nitrogen ox­
ide (NO). It has been proven that N O - dependent regula­
tion o f  the central parts o f  the stress reaction is ensured by 
the fact that the pituitary gains a w idely represented N O- 
ergic innervation from the hypothalam us [14, 18, 25]. The 
observed property N O  o f  m odulating the release o f  major 
stress hormones o f  the pituitary suggests an im portant 
role o f  NO in regulating its functioning and preventing 
excessive activation o f  the central link o f  the stress-sys- 
tem. There is evidence in the literature that NO can block 
the peripheral release o f  stress horm ones and protect cells 
and organs from stress-related injuries [2, 12,17, 28]. In 
particular, low concentrations o f  NO suppress the release 
o f  catecholam ines from the adrenal glands and sym pa­
thetic nerve endings, resulting in the restriction o f  stress 
response [3,11,20,22].

The final stable m etabolites o f  N O  include nitrite and 
nitrate anions (N O,, N O ,), defining w hose concentrations 
serve as an indirect m ethod for assessing the intensity' o f  
NO synthesis [4,8,13,26]. The concentration o f  NO is the 
main factor in its num erical bio-effects (regulatory, pro­
tective, damaging). A t low concentrations o f  N O , direct 
effects aim ed at m aintaining hom eostasis prevail, for ex­
ample, vascular, respiratory and nervous systems, prevail; 
at high concentrations o f  N O  -  the indirect effects pre­
dominate, primarily due to the formation o f  peroxynitrite. 
It is known that when the velocity o f  free radical reactions 
increases in the body, N O  can react w ith a superoxide an­
ion radical to form peroxynitrite -  a highly reactive com ­
pound with destructive properties in relation to proteins 
and lipids [5,6,21].

The aim o f  the research is to evaluate the intensity o f  
nitric oxide synthesis in the experim ent by the content o f  
its term inal stable m etabolites in the blood o f  rats exposed 
to sodium fluoride.

M aterial and m ethods. The studies w ere conducted 
on adult Wistar rats weighing 180-220 g, which were kept 
under steady state vivarium at constant temperature and 
natural light in plastic cages on a balanced diet. Rats were 
subjected to oral exposure by means o f  a probe with aqueous 
solutions o f  sodium fluoride (SF) daily for 60 days at a dose 
o f  1/10, 1/100 and 1/1000 DL50, respectively, o f  20 mg/kg, 
2 mg/kg and 0.2 mg/ kg body weight (average lethal dose o f 
SF for rats, obtained orally, is 200 mg/kg). Animals o f  the 
control group were given appropriate amounts o f  drinking 
water. The study was conducted at 10, 20, 30, 50 and 60 
days after the start o f  the experiment. Each group included 
10 animals. Animals were euthanized by decapitation with a 
guillotine knife, pre-anesthetizing with sodium thiopental in 
a dose o f  50 mg/kg o f  mass.

The content o f  nitrite and nitrate anions in blood plas­
ma was determ ined spectrophotom etrically at 540 nm by 
color reaction w ith Grissan reagent [7,15,23], Before the 
analysis, precipitation o f  proteins 0.5 m KOH and 5% 
Z n S 0 4 was carried out. Since diazotization reaction is spe­
cific to  nitrites only, for the determ ination o f  nitrates, their 
previous recovery was carried out.

Statistical analysis o f  the results was perform ed using 
Statistica 6.1 (StatSoft, Inc., USA). The com parison o f  
two normal distributions was carried out using Student’s 
t-test. I f  at least one o f  the distributions was not normal, 
M ann-W hitney Ranking criterion was used to compare 
independent sam ples. The critical level o f  significance 
was considered p<0.05.
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