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PROTEINS OXIDATIVE MODIFICATION

AND MITOCHONDRIAL ENZYMES ACTIVITY IN RATS
OF DIFFERENT AGES UNDER AFFECTION BY SODIUM
NITRITES AND TOBACCO SMOKE

Topicality. Smoking continues to be one of the most important medical and social problems of modern society. The
detrimental effect of smoking is associated with the presence of a large number of tobacco carcinogens and toxic sub-
stances. The widespread use of nitrates and nitrites in industry, agriculture led to pollution inorganic oxides of nitrogen
and their chronic toxic effects on the human body. The study of combined influence of several xenobiotics in the body is
appropriate and relevant.

The aim of the work - to investigate the performance of oxidative modification of proteins and activity of bioenergetic
processes in rats of different ages for the defeat of sodium nitrite in 45 days on the background of toxicity by tobacco
smoke.

Materials and methods. Experiments were conducted on rats of different ages, who for 45 days had been exposed
to tobacco smoke. For 24 hours before the end of the experiment the animals were injected with sodium nitrite at a dose
of 45 mg/kg of body weight, another group of sodium nitrite was administered 72 hours before euthanasia. Rats were
taken out of the experiment under thiopental anesthesia. Serum and organs of animals were tested for 2,4-dynitrofenil-
hidrazone in organs - the activity of succinate dehydrogenase and cytochrome oxidase.

Results and discussion. On an experiment on rats of different ages we found that under the conditions of sodium
nitrite poisoning on the background of 45 day toxicity by tobacco smoke there is activation of oxidative modification of
proteins, as indicated by the increase of 2,4 dynitrofenilhidrazone serum and organs of animals. At this time we marked
an inhibition of mitochondrial enzymes, indicating abuse bioenergetic processes in the body.

Conclusions. We found that the most pronounced changes in the processes of oxidative modification of proteins
and bioenergy provision in the body of sodium nitrite affected against the background of tobacco intoxication were ob-
served in immature and senile rats.
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IL. I. Iuxanbkuii, J1. C. ®ipa, Y. M. PegopoBuyd
IIponecu okucHoi Mogudikauii 6i7IKiB Ta aKTUBHICTb MiTOXOHApPiaTbHUX PpepMEHTIB
y LIypiB pi3HOro BiKy 3a ypa:KeHHsI HaTPilo HITPUTOM Ta TIOTIOHOBUM AMMOM

AxTyanbHicTb. O/1Hi€l0 3 HAWBAXKJIMBILIMX MeJUKO-COLia/IbHUX TPO6JIEM CYy4aCHOTO CYCHiIbCTBA MPOJIOBXKYE 3aJ1-
IIaTUCh TIOTIOHONATIHHSA. 3Ty6HUHN BIJIMB MaJliHHS 0B’ sI3aHUH 3 HAsIBHICTIO B TIOTIOHI BEJIMKOI KiJIbKOCTI KaHLieporeH-
HUX | TOKCMYHUX pe4oBHH. [llupoke BUKOpUCTAHHS HITPaTIB Ta HITPUTIB Y IPOMHUCJIOBOCTI, Ci/IbCBKOMY IOCNOJIapCTBI NpU3Be-
JIO 10 3a0py/iHEHHS I0BKIJIJI1 HEOPraHiYHUMU OKMCAMHU a30TY i X XpOHiIYHOI TOKCUYHOI il Ha opraHi3m. JocaiKeHHs
MOE/IHAHOTO BIIUBY JieKiJIbKOX KCeHOGIOTHKIB Ha OPraHi3M € AOLiJBHUM Ta aKTyaJbHUM.

MeTa poGOTH - AOCTIAUTH NOKAa3HUKU OKUCHOI MoAudiKalil 6iJIKiB Ta aKTHBHICTL 6i0eHEPTeTUUHUX MPOLECiB
B OpraHi3mMi LypiB pisHOro BiKy 3a ypakKeHHsI HATPit0 HITPUTOM Ha TJi 45-1eHHOI iIHTOKCHKaLil TIOTIOHOBUM JJUMOM.

Marepiaiu Ta MeTogu. EKcieprMeHTH NpOBeieH] Ha Iypax pisHOro BiKy, siki MpoTAroM 45 [HIB MiJaBainch BILIU-
BOBI TIOTIOHOBOTO JUMy. 3a 24 rof [0 3aKiH4eHHs eKCllepUMeHTY TBapMHaM BBOJWJ/IM HATPilo HITPUT y f03i 45 Mr/Kr
MacH Tisa, iHLIi# rpyni TBapuH HATpil0 HITPUT BBOAWJIM 32 72 roj Ao eBTaHasil. lllypiB BUBOJUIM 3 eKCIEpUMEHTY Mif,
TioneHTaJT0BUM HapKO30M. Y CHpPOBaTIi KPOBi Ta OpraHax TBapyuH BU3HAYaJIM BMIcCT 2,4-fuHiTpodeHinriapa3oHis, B op-
raHax — aKTUBHICTb CyKIIMHAT/eriiporeHasy Ta LIUTOXPOMOKCH/Ia3H.

Pe3ysibTaTH Ta iX 06roBOpeHHs. B ekciepuMeHTi Ha Liyypax pi3HOro BiKy BCTAaHOBJIEHO, 1110 32 YMOB OTPY€EHHS HATPil0
HITPUTOM Ha TJi 45-1eHHOI iIHTOKCUKALil TIOTIOHOBUM AMMOM BiZI0YBa€ETHCS aKTUBALis TPOoLeciB OKKMCHOI Mogudikanil
6i/IKiB, Ha 1110 BKa3ye 306i/bLIeHHs] BMICTY 2,4-AUHITpOGEHINTiApa30HiB y cCHpOBaTIi KPOBi Ta opraHax TBapuH. Y 1ei
Yac BiiMiyeHO NpUrHiYEHHS aKTUBHOCTI MiTOXOHAPiaJIbHUX €H3UMIB, 110 CBiAYUTH NMPO NMOpPYyIlIeHHs 6GioeHepreTUYHUX
MpoLEeCiB B OpraHiaMmi.

BucHoBKU. BcTaHOBIIEHO, 1110 HAW6iIBLI BUpaXKeHi 3MiHU NpoleciB ok1cHOI Mo dikaLii 6iKiB Ta 6GioeHepreTHy-
HOro 3a0e3MeyeHHs B OPraHi3Mi, ypaKeHOMY HaTpil0 HITPUTOM Ha TJi TIOTIOHOBOI iHTOKCHKaLii, BiiMiyalThCs y cTa-
TeBOHE3PIJINX Ta CTapUX LIypiB.

Kawuoei caoea: mwomioHoguli dum; Hampito Himpum; 2,4-dunimpogpeHinziopazoHu; eHepzemuyHi npoyecu
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IL. I. Inxaukui, JI. C. dupa, B. M. PegopoBuyd
IIpouecchbl OKUCIUTETbHONU MOAUPUKALUU GEJIKOB U aKTUBHOCTh MUTOXOHAPHATbHBIX
¢depMeHTOB y KpbIC pa3HOT0 BO3pacTa Npy NOpakeHNU HATPUsI HUTPUTOM M TaGa4YHbIM

JABIMOM

AKTyasibHOCTb. O/IHOM U3 BXKHEHILIUX MeIUKO-COLUAJIbHBIX TPOGJIEM COBPEMEHHOT0 OOLIECTBA MPO/0JIKAET OCTa-
BaTbCsl TabakoKypeHue. [lary6Hoe BIUsIHME KYPEHHUsl CBSI3aHO C HAJIMYUEM B TabaKe GOJIbIIOro KOJMYecTBa KaHlle-
POTeHHBIX U TOKCHMYECKHUX BellecTB. [llnpokoe Ucob30BaHNe HUTPATOB U HUTPUTOB B IPOMBIIIJIEHHOCTH, CEJTbCKOM
X03sIACTBE MPUBEJIO K 3aTPsSI3HEHUI0 OKpYKalollel Cpe/ibl HEOPraHUYeCKUMHU OKMC/IaMU a30Ta U UX XPOHUYECKUM TOK-
CUYECKUM JlelcTBHEM Ha opraHusM. HcciefoBaHre COUETAaHHOTO BO3/I€HCTBHUsI HECKOJIbKUX KCEHOOGUOTUKOB Ha opra-
HHU3M L[eJIeC006Pa3HO U aKTYaJbHO.

Llesb paboThl — MCC/IeI0BATh NOKA3aTe M OKUCIUTENbHOU MOAUPHKALMY GEJIKOB U aKTUBHOCTb GM03HEPTreTHYe-
CKHX IIPOLECCOB B OPraHMU3Me KPbIC Pa3HOr0 BO3PAcTa MPU MOPaXKEHUH HATPUsI HUTPUTOM Ha ¢poHe 45-1HeBHON HHTOK-
CUKaLM{ TaGa4HbIM JJLIMOM

MaTepuasibl U METOABIL. JKCIIEpUMEHThI IPOBE/IeHbl HAa KPbICaX PA3HOTO BO3PaCTa, KOTOpbIe B TeyeHHUe 45 nHel
MO/IBepPra/IuCh BO3/I€HCTBUIO TA6a4YHOTrO JibIMa. 3a 24 4 10 OKOHYaHUSI IKCIIEPUMEHTa YKUBOTHBIM BBOJUJ/IM HATPUSI HUTPUT
B 103e 45 Mr/Kr Macchl TeJa, APyroi rpyIie >KUBOTHBIX HATPUSI HUTPUT BBOAMJIY 3a 72 4 J10 3BTaHa3uu. KpbIc BbIBOAM-
JIX U3 3KCIIEpUMEHTA 10 TUOIIEHTAaJIOBbIM HAPKO30M. B CbIBOPOTKE KPOBH M OPraHax »KUBOTHBIX OMpPeJie/IA/In COAEpKaHre
2,4-AMHUTPOGEHUITHAPA30HOB, B OpraHaX — akTUBHOCTb CYKIIMHATAEerHAPOTeHa3bl U [IUTOXPOMOKCH/IA3bl.

Pe3ysnbTaThl M UX 06CYKAEeHHe. B akcrieprMeHTe Ha KpbIcax pa3HOro BO3pacTa yCTAHOBJIEHO, YTO IIPH OTPaBJIe-
HUM HAaTPUsl HUTPUTOM Ha PpoHe 45-1HeBHOU MHTOKCUKAIMU TabauyHbIM JIbIMOM MPOUCXOAUT aKTUBALMS MPOLECCOB
OKUCIUTENbHOU MOAUPUKALMU GEJIKOB, Ha YTO YKa3bIBaeT YBeJIMYeHUE CoZiepKaHus 2,4-AMHUTPOEHUITH/IPA30HOB
B CbIBOPOTKE KPOBHU M OpraHax *KHBOTHbBIX. OTMeueHO NoZaBjeHue akTHBHOCTH MUTOXOHPHUAIbHBIX pepMEHTOB, UTO

CBUIETEeJIbCTBYET O HAPYILIEHUHU 6H03HepFeTH'—leCKI/IX MpoLeCcCOB B OpraHru3Me.
BbIBOABI. YCTaHOBJIEHO, YTO HauboJsiee BbIpa)K€HHbIe U3BMEHEHUS IPOoLeCCOB OKHCJIUTEJbHOU MOAH(l)l/IKaLU/II/I 6esi-
KOB 1 6H03HepI‘eTI/I‘{6CKOI‘O obGecreyeHus B OpraHusMe, NOpa>X€HHOM HaTPUA HUTPHUTOM Ha d)m—[e TaGayHOU UHTOKCH-

Kalli{, OTMEYaTCA Yy HEIOJIOBO3PEJIbIX U CTAPBIX KPbIC.

Karouesvle cnosa: mabayHwlii Obim; Hampust Humpum; 2,4-ouHumpog@eHu12udpas3oHsl; 3Hepzemu4eckue npoyecchbl

INTRODUCTION

Background Tobacco smoking is undeniable today
that only 14 % of the population in developed countries
can prevent passive smoking, the latter routinely inhale
smoke in an amount equivalent to an average of one scor-
ched cigarette. In literature there is evidence that not only
active smoking, but also contamination of indoor tobac-
co smoke is a risk factor in causing various diseases [1,
2]. Tobacco smoke contains a significant amount of free
radicals, which penetrated inhaled into the airways, vio-
late the balance of oxidants in the system of antioxidants.
Free radical oxidation can be activated in adverse envi-
ronmental conditions, under the influence of alcohol, to-
bacco smoke [3-8]. Excessive activation of lipid peroxi-
dation leads to violation of the structure of membranes,
lipid metabolism, has toxic effects on tissues, enhances
lysis, oxidation of sulfhydryl groups of proteins and leads
to the development of structural changes in the cardio-
vascular system, lungs, gastrointestinal tract [1, 9-11].

The interest in specification the mechanisms of the
body to nitrites and nitrates and pathogenesis hemic hy-
poxia, which in this case occurs due to their wide use in
industry, agriculture and medicine [12, 13].

Regardless the reasons that caused the occurrence
of hypoxia, at a certain stage of its development there
are universal violations in the form of lower production
macroergic compounds violation ion homeostasis in the
cell with the accumulation of calcium ions, increase free
radical oxidation of phospholipids of cell membranes and
subcellular [14].

In real life, people are often exposed to more toxic
factors leading to the general poisoning of the body and
in the process involving damage of many organs.

In the literature, there are not any research results
of free and bioenergetic processes in animals under con-
ditions combined influence of nitrites and tobacco smo-
ke, which caused interest in connection with the spread
of these toxins in the environment [15-18].

The aim of the work study was to examine the perfor-
mance of proteins and oxidative modification activity bio-
energetic processes in rats of different ages for the defeat of
sodium nitrite in 45 day background toxicity of tobacco smoke.

MATERIALS AND METHODS

The experiments were conducted on white outbred
male rats, which were kept on a vivarium standard diet of
the Ternopil State Medical University. The rats were di-
vided into three age categories - first - immature, weight -
60-80 g, the second - mature - weight - 180-200 g and
the third - senile, whose body weight was 300-320 g.
Each age group consists of two subgroups - intact cont-
rol (C) and experimental group (E). Rats of experimental
groups were exposed with tobacco smoke during 45 days.
The model of the depending chronic smoke was created
by means of airtight chamber volume of 30 liters that al-
lows animals to fumigate free behavior. Tobacco smoke
formed by burning of 6 cigarettes “Prima sribna (synia)”
(containing 0.6 mg of nicotine and 8 mg of tar), was fed
into it through openings in the chamber. Six animals were
simultaneously in the chamber during 6 minutes. Ani-
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mals in the control group were also 6 minutes in a sealed
chamber, but were not subjected to smoke.

After 45 days from the beginning of the defeat of ani-
mals tobacco smoke deduced from the experiment by
euthanasia under thiopental anesthesia.

For the study we took blood serum, liver, lungs and
the myocardium of animals. From experimental tissue ho-
mogenates were prepared in 10 % isotonic solution.

Content product oxidative modification of proteins
(2.4-dynitrofenilhidrazone (2,4-DNFH)) measured in the
serum and tissue homogenates reaction with 2,4 dynitro-
fenilhidrazone method [19], the activity of succinate de-
hydrogenase [20] and cytochrome oxidase [21] measu-
red in the liver, heart and lungs of animals.

We used the general principles of animal experiments
in the research, approved at the National Congress on
Bioethics (Kyiv, Ukraine, 2001) and consistent with the
provisions of the European Convention for the Protection
of vertebrate animals used for experimental and other
scientific purposes (Strasbourg, France, 1985) [22, 23].
There were used parametric (according to Student) and

non-parametric (according to Wilcoxon) methods for data
statistical analysis. Changes were considered as probable
atp < 0.05 [24-26].

RESULTS AND DISCUSSION

The development of most pathological conditions oc-
curs according to free radical mechanism that at the cel-
lular level is characterized by increased production of free
radicals, among which a special place belongs to reac-
tive oxygen and nitrogen species (ROS/NS) [27-29]. Al-
most all cellular components are affected by ROS. Their
interaction with proteins may lead to modifications of
amino acid residues - oxidation of sulfhydryl groups of
cysteine and methionine, histidine imidazole groups, cyc
lic rings tyrosine, phenylalanine, tryptophane [4]. These
data are consistent with our research.

In the experiment, we found that after 45 days of af-
fection of the rats of all ages tobacco smoke in the bodies
of animals significantly (p < 0.05) increased the content of
products of oxidative modification of proteins (2,4-DNFH)
as the main (Tab. 1) and neutral (Fig. 1).

Table 1

THE CONTENT OF 2,4 DINITROPHENYLHYDRAZONE OF THE MAIN CHARACTER IN BLOOD SERUM (mmol/g
PROTEIN) AND BODIES (mmol/g PROTEIN) IN RATS OF DIFFERENT AGES AFFECTED BY SODIUM NITRITE,

AGAINST THE BACKGROUND OF 45 DAY TOXICITY BY TOBACCO SMOKE (M * m; n = 72)

Groups of experimental animals
Term study, days - -
immature rats mature rats | senile rats
blood serum
intact rats 0.013 £ 0.001 0.010 + 0.001 0.012 £ 0.001
45 day defeat by tobacco smoke 0.049 £ 0.001* 0.028 £ 0.001* 0.046 + 0.003*
4.5 c.lay de.feat'by tobacco smoke + 24 hours sodium 0.055 + 0.001* 0.038 % 0.001* 0.055 + 0.002*
nitrite poisoning
4.5 d.ay de.feat_by tobacco smoke + 72 hours sodium 0.068 + 0.001* 0.045 + 0.002* 0.065 + 0.004*
nitrite poisoning
Liver
intact rats 0.042 +0.001 0.026 + 0.001 0.041 £ 0.001
45 day defeat by tobacco smoke 0.071 £ 0.002* 0.049 £ 0.001* 0.061 + 0.003*
4.5 c.lay de.feat'by tobacco smoke + 24 hours sodium 0.080 + 0.003* 0.064 + 0.003* 0.080 + 0.005*
nitrite poisoning
4.5 d.ay de.feat.by tobacco smoke + 72 hours sodium 0.091 + 0.005* 0.074 + 0.004 0.083 + 0.006*
nitrite poisoning
Lungs
intact rats 0.030 £ 0.001 0.019 +0.001 0.027 £ 0.002
45 day defeat tobacco smoke 0.054 £ 0.001* 0.036 £ 0.003* 0.042 £+ 0.003*
4.5 c.lay de.feat'by tobacco smoke + 24 hours sodium 0.060 + 0.003* 0.038 % 0.002* 0.049 + 0.003*
nitrite poisoning
4.5 d.ay de.feat_by tobacco smoke + 72 hours sodium 0.069 + 0.003* 0.047 + 0.002* 0.052 + 0.004*
nitrite poisoning
Myocardium
intact rats 0.028 £ 0.002 0.020 + 0.002 0.025 +0.001
45 day defeat by tobacco smoke 0.047 £ 0.003 0.034 + 0.002* 0.047 £ 0.002*
45 day defeat by tobacco smoke + 24 hours sodium 0.061 £ 0.002* 0.043 £ 0.001* 0.050 £ 0.002*
nitrite poisoning
45 d.ay de.feat.bytobacco smoke + 72 hours sodium 0.069 + 0.002* 0.049 + 0.003* 0.066 + 0.002*
nitrite poisoning

Note: here and in the following tables * - significant changes between intact rats and rats affected by tobacco smoke (p < 0.05).
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Fig. 1. Content of 2.4 dynitrofenilhidrazone neutral in the serum and lungs of rats infected with sodium nitrite
in the background 45 day toxicity of tobacco smoke, %

Serum of immature rats after defeat by tobacco smoke
the content of 2,4-DNFH of the main character grew in
3.1 times, in mature - in 2.8 times, in senile - in 3.8 times.
Poisoning of rats with sodium nitrite led to an even more
pronounced increase of products of oxidative modifica-
tion of proteins. After 72 hours after poisoning toxins pre-
sent content 2,4-DNFH exceeds the norm in serum im-
mature animals in 5.2 times to mature - 4.5 times, in se-
nile in 5.4 times.

A similar increase of oxidation modification products
in the liver was noted in all age groups of rats after smoke
intoxication. Most pronounced it was in mature animals
and exceeded the level of intact rats in 1.9 times. At the
end of the experiment on rats lesions additional toxicants
sodium nitrite (72 hours on the background of 45 day
toxicity of tobacco smoke) content of 2,4-DNFH imma-
ture animals exceeds the norm by 2.2 times to 2.8 times
mature and in senile - in 2 times.

We studied the content oxidation modification pro-
ducts of the main character in the lungs of rats after de-
feat toxicants and noted that tobacco smoke intoxication
is accompanied by increased content of 2,4-DNFH in im-
mature animals on 80 %, in mature - on 89 % and in
senile - on 55 %. Joining the additional influence of so-
dium nitrite to rats poisoning led to even more prono-
unced increase in this indicator immature lungs of ani-
mals on 130 % to 147 % in mature and senile - to 92 %.

The most sensitive to tobacco smoke was myocar-
dium in senile rats, in which the content oxidation modi-
fication products 1.9 times higher than the level of in-
tact animals. While the figure of immature and mature
animals exceeds the rate of 1.7 times. Applying toxicants
as an additional sodium nitrite deepened the degree of
modification of protein molecules in the myocardium of
animals. The least significant changes observed in the

myocardium of mature animals, where the content of
2,4-DNFH main character exceeded the rate in 2 times,
in immature and senile rats this index increased in 2.5
and 2.6 times respectively.

Learning content of 2,4-DNFH neutral after the de-
feat of toxicants showed similar changes in all organs stu-
died. The most pronounced increase of this indicator was
observed in serum and lung lesions after experimental
rats with both toxicants (Fig. 1).

So, after the defeat of rats with tobacco smoke the
content of products oxidative modification of proteins in-
creases in the studied organs, which undergoes further
increase after administration of sodium nitrite poisoning
animals. The most significant change in this indicator ob-
served in senile animals.

The next stage of our research was to study the ac-
tivity of mitochondrial oxidation processes in rats in con-
ditions of simultaneous affection of tobacco smoke and
sodium nitrite.

The most important function of mitochondria is in-
termediate oxidation metabolites carbohydrate, lipid and
protein metabolism, including pyruvate, fatty acids, ace-
toacetate, etc., and the energy that is released when the
decay of these compounds for the biosynthesis of ATP
[30, 31]. Mitochondrial dysfunction associated with the
processes of oxidative phosphorylation, mitochondrial struc-
tural integrity and identity of their genetic information
system, arising under conditions of oxidative stress in di-
seases caused by metabolic disorders, and carcinogenesis
[32, 33]. The main marker enzymes involved in oxida-
tive phosphorylation violation is succinate dehydroge-
nase (SDG) and cytochrome oxidase (CO) [33-36].

When tobacco smoke toxicity in the liver, lungs
and the myocardium of rats reduced the activity of SDG
(Tab. 2).

[41]
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Table 2
ACTIVITY OF SUCCINATE DEHYDROGENASE IN THE LIVER, LUNGS AND
THE MYOCARDIUM (mmol/kg h) RATS OF ALL AGES AFFECTED BY SODIUM NITRITE
ON THE BACKGROUND OF 45 DAY TOBACCO INTOXICATION (M * m; n = 72)
Groups of experimental animals
Term of study, days - -
immature rats mature rats | senile rats
Liver

intact rats 33.66 + 1.20 38.00 +1.15 34.66 + 0.99
45 day defeat by tobacco smoke 18.33 £ 0.56* 21.67 £ 0.61* 20.16 £ 0.65*
4; d.ay de.featlby tobacco smoke + 24 hours sodium 18.00 + 0.36* 20.00 + 0.44* 19.00 + 0.26*
nitrite poisoning

45 c.lay de.feat.by tobacco smoke + 72 hours sodium 15.50 + 0.50* 18.67 + 0.42* 17.67 + 0.49*
nitrite poisoning

Lungs

intact rats 28.00 +0.73 31.00 + 0.86 28.67 + 0.67
45 day defeat by tobacco smoke 15.83 £ 0.79* 22.66 + 0.84* 19.17 +0.31*
45 d.ay de‘feat‘by tobacco smoke + 24 hours sodium 14.83 + 0.75* 19.83 + 0.48* 1733 + 0.80*
nitrite poisoning

4? c!ay cle.feat.by tobacco smoke + 72 hours sodium 13.50  0.62* 16.50 + 0.56* 16.50 + 0.34*
nitrite poisoning

Myocardium

intact rats 36.00 +0.73 41.66 +0.61 37.66 + 0.61
45 day defeat tobacco smoke 22.33+0.61* 27.66 £ 0.95* 23.00 £ 0.86*
4.5 d.ay de‘feat.tobacco smoke + 24 hours sodium 1917 + 0.31* 21.00 + 0.82* 20.00 + 0.68*
nitrite poisoning

4'5 Qay de.feat.tobacco smoke + 72 hours sodium 17.67 + 0.49* 1933 + 0.33* 18.17 + 0.54*
nitrite poisoning

Note: here and in the following tables * - significant changes between intact rats and rats affected by tobacco smoke (p < 0.05).

It is noted that lesions in rats by tobacco smoke al-
most equally affects the activity of SDG in the liver of
animals of all ages (it decreases after 45 day toxicity in
1.7-1.8 times).

After entering the body poisoning smoke rats sodi-
um nitrite found a marked reduction in the activity of
the enzyme. And, the most sensitive to the action of the
additional liver toxicants were immature rats, which SDG
activity decreased in 2.3 times. In two other groups of
animals, this indicator decreased by 2.0 times. In the stu-
dy of enzyme activity in the lung we noted that the speci-
fied index suffered the biggest decline in the group of im-
mature rats (decreased in 1.8 times, while in mature and
senile - in 1.4 and 1.5 times, respectively).

In the myocardium of rats after intoxication by to-
bacco smoke SDG activity decreased in all age groups
equally (in 1.5-1.6 times), was observed after the intro-
duction of the affected body sodium nitrite. The activity of
the enzyme appeared to be investigated in 2.0 times less
intact control group of rats of all ages 72 hours after poi-
soning with sodium nitrite on the background of 45 day
toxicity by tobacco smoke.

The results showed that under the defeat by tobac-
co smoke and sodium nitrite in the mitochondria of liver
cells, heart and lungs disrupted energy balance of these
cells, succinate as an important catalyst for energy me-
tabolism in the body.

We investigated the activity of cytochrome oxidase,
an enzyme which is a vector inner membrane of mito-
chondria and plays a key role in regulating the rate of
oxidative phosphorylation. This enzyme is very sensitive
to toxicants of different nature. This excessive adjustabi-
lity is due to the fact that the vector enzymes perform im-
portant functions and have large supply adaptive capacity.

Immature and senile rats which were the most sen-
sitive to the action of smoke and sodium nitrite lungs had
the cytochrome oxidase activity after the defeat of both
toxicants decreased by 61 % and 60 % respectively (at
the end of the experiment) (Fig. 2).

Defeat by tobacco smoke resulted in a significant re-
duction (p < 0.05) cytochrome oxidase activity in rat’s
liver; which appeared on 57 % of immature, mature - on
84 % and 71 % in senile animals compared with intact
control. Poisoning of rats with sodium nitrite further sup-
pressed the activity of the enzyme, which is 72 hours af-
ter its use declined to 37 % in immature animals, 73 %
in mature and to 53 % in senile.

In rats, poisoning by tobacco smoke, cytochrome oxi-
dase activity in myocardium decreased almost equally
in all age groups with a difference of 6.8 % in immature
and senile compared to mature. After using sodium nit-
rite to hit lowest recorded cytochrome oxidase activity
in myocardium senile animals (45 % of normal). In im-
mature and mature rats the activity of the enzyme in the
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Fig. 2. Activity of cytochrome oxidase in the liver, lungs and the myocardium of rats of different age groups after the
defeat of sodium nitrite intoxication on the background of tobacco, %

myocardium after the defeat of both toxicants (45 days
of intoxication TS lesions and 72 h SN) was on 57 %.
So, lesions in rats with sodium nitrite intoxication
on the background of tobacco smoke leads to a pronoun-
ced reduction in the activity of enzymes that converts
substrates in the respiratory chain to form ATP energy.

CONCLUSIONS
In experiments on rats of different age groups we
found that lesions of tobacco smoke leads to activation
modification of proteins that is confirmed by increasing
content of 2.4 dynitrofenilhidrazone basic and neutral in all
organs. Injection of additional sodium nitrite toxicity factor
further complicates oxidation-destructive processes in ani-

mals after injury. Content of product oxidative modification
of proteins in organs increases linearly with the extension
of the term of sodium nitrite. Along with the activation of
destructive processes in the affected body it is marked the
decrease in activity of the mitochondrial enzyme - suc-
cinate dehydrogenase and cytochrome oxidase, which are
the key in regulating the formation of energy in the body. In
the lungs, myocardium and liver of rats poisoned by sodium
nitrite on the background of tobacco intoxication the acti-
vity of these enzymes was suppressed expressively.

The data showed that more sensitive to both toxi-
cants were immature and senile animals.
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