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Abstract, This studyv showed thai in immature rais there are
differences in lipids peraxidation intensin: and antioxidant acrnvine in
ihe gingival iissues berween healtin: intact male and female rars. In

intensitv is significaniy lovwer than in

Jemale aind the gingivol antioxidon capaciv in female rars is higher

than i male rats. Hypobarick imermitient hvpoxia egual the altitude

SO00 meter:

S howrs per dav for 14 daysy in immature feriale rars

decreases liplds peroxidation inrensine anid increases antioxidant

effect win lipids perovidation und decreases antiovidant activiy

compared swith control inorinoxia) group. In the present studv, there

was detected the sex reluted dependence of the gingival tissues

responses (lipids peroxidation intepsiny and antioxidant activine) on

interiniited hipobarick fiypoxia in immature rats.

Introduction

In recent years it has become apparent in dental
research that, in man free radicals. reactive oxygen
species. and anti-oxidant defense mechanisms play an
important role in physiological and pathological situ-
ations. Europian scientists started in November 2009 up
to November 2013 the second international congress in
Oulu (Finland) to highlight and discuss the latest
development in the broad field of hypoxia response [ 11].

Hypoxia is a condition in which the body as a
whole (generalized hypoxia) or a region ot the body
(tissue hypoxia) is deprived of adequate oxygen
supply. Hypoxia creates free radicals. Hypoxia and
free radicals, such as reactive oxygen can alter
function and/or activity of the transcription factor
hypoxia-inducible factor 1(HIF1) which promote
endothelial cell and tumor cell survival [8]. Reactive
oxygen species (ROS) are involved in the cell
growth. differentiation of tissues. development of
organs and body as a whole. Low concentrations of
ROS may be beneficial in processes such as defense
against micro-organisms. Various ROS mediated
actions in fact protect cells against ROS-induced
oxidative stress and re-establish or maintain “redox
balance™ ROS plays a certain role in regulation of
normal physiological functions. as well as in
pathological implications of altered redox regulation.
A dual role of both deleterious and beneficial species
of ROS is clearly substantiated [ 13]. A mild and non-
demaging intermittent hypoxia is used intentionally
during altitude training to develop an athletic perfor-
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mance adaption at both the systemic and cellular
level {1.9].

Sex hormones piay an important role in perio-
dontal health and disease .1t is clear that endogenous
sex steroid hormones play significant roles in modu-
lating the periodontal tissue responses [3]. Researchers
have focused mainly on females [10]. The research of
age characteristics of periodontal disease in children
and older females is limited.

Objectives

The objective of this study was to investigate
possible differences in the dental tissues prooxidant
and antioxidant capacities between immature female
and male rats, and their dental rissue reaction on
intermittent hypoxia.

Material and methods

The experimental gioup under study consisted ot 32
immature inbred male and female albino rats (one month
old). Rats were assigned into one of the following groups
in accordance with experimental conditions: 1) normoxia
- control, 2) hy poxia. Hypobarick hypoxia was provided
by the hypoxia chamber and was equal the altitude 4000
meters. The non-damaging intermittent hypoxia was
applied for 2 hours per day from 9 to 11 o’clock a.m.
Experiment lasted 14 days.

In a supernatant of the gingival tissues of male
and female rats lipid peroxidation processes and
antioxidant enzymes activity were studied.

Intensity of lipid peroxidation processes was
evaluated by measuring the level of malonyl aldehyde
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{(MA). TBA (Thiobarbituric acid-active substances on
Beruheim F. method (modified by Timirbulatov R.A and
Selezneva’s E.I) [ 1]. Activity supperoxidedesmutase
(SOD) was measured by means of restoration reaction of
Nitrotetrazoline bhie (NTB) to Nitroformazane( 1 2] The
catalase (Cat) activity assay was done by a well known
method [7].

There were calculated: 1) antioxidant- prooxidant
index (AO/PO). and 2) balance of COD and Cat
activity (COD/Cat), Index AO/PO=( SOD+Can){TBA
products).  The received results were processed
statististically: based on the Student’s criteria with the
help of softwarc srogram Microsoft Excel 2003,

Results ansi discussion

In this stud: differences in the gingival area
proxidant and antioxidant capacities were significant
between male and female immature rats in the control
groups and animals with hypoxia. (Table 1 and 2).

In the control group (normoxia). in male rats
lipids peroxidation intencity was significantly lower
{TBA products in 531.7%. MA in 49.5%) than in
female rats. In contrast, the gingival antioxidant
capacity in female rats was higher than in male rats.
In female animals SOD was 2.8 times and Cat 1.3
times more active and the level of balance SOD/Cat
about 2 times higher than in male animals. As a result
antioxidant-prooxidant index in control group of
female animals was higher in 14.4% in comparison
with male animals. As it is seen in female rats lipids
peroxidation process is much more intensive and
antioxidant activity significantly higher than in male

rats at the immature age. Some studies have indicated
dependace of pariodontal and gingival antioxidant
capacities on oestroges. They can influence the
periodontium at different life times such as puberty.
mensiruation. pregnancy. menopause and postmeno-
pause [5]. ARalin et all [2] found that the antioxidant
capacity in gingival crevicular fluid was lower in
pregnant than in nonpegnant periodontitis aroups.
Salivery autionidant activity during the ovulatory phase
was significantly lower than during the follicular phase
in the women with periodontities [61. The effects ot
endogenous female sex hormones on the periodontium
are studied much better than androgens. By this time it
is clear that testosterone has inhibitory effects in the
cvelooxveenase  pathway of arachidonic  acid
metabolisnr in the gingiva, modulate interleuh in-6
1

production by gingival tissue fibroblasts in

However we could not find studies on a sex peco

of gingival arca in immature animals whete productios
of sex hormones by sex alands was not staried.

Our study is in a concord with the other researchers
that in the immature ages female animals are more
susceptible to oxidative stress and their gingival
antioxidant capacity is higher than in male animals.
Our experiments with intermittent hypoxia proved that
suggestion. In this study, hypoxic immatore female
gingival tissues reacted more intensively than male
gingiva. Intermittent hypoxia in female rats decreased
gingival capacities of DC in 11.7 % and MA in 17.2 %%
as compared with control group.

At the same time in hypoxic female rats gingival
COD activity significantly increased in 39.8 %. balance

Table 1
Capacities of pro- and antioxidant systems in the gingiva of contro! and hypoxic female rats (M=m)
R S i
TBA-reacting substances Il,‘ . S.OD Cat :
Female L Z . nmol/mg U/minxmg . . {
nmol/mg protein : . wmol/min*mg protein
protein protein !
Normoxia ; | ‘
control 0.710:=0.034 0.481=0.010 | 44.50420.904 104730382 "
n=8§ i
H’;]p_Og"a 0.627£0.037 0.398=0.021 | 622292839 9.452=0.395
! p 0.01] ; 0.002 0.002 0.024
Table 2
Capacities of pro- and antioxidant systems in the gingiva of control and hypoxic male rats (M=m)
TBA-reacting | MA } SOD j Cat
Male substances f nmol/mg 1 U/minxmg pmol/min*mg
nmol/mg protein | protein | protein protein
: Normoxia I I' !
control 0.343+0,017 i 0.243=0.016 [5.689=0.715 7.14520.200
n=8 |
H’:’z‘g"a 0.31820.019 i 0.20220.011 10.488:0.650 4.302:0.241
p f [ 0.003 0.001

AN~
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COD/Car in 34.5%
compared with cm*n‘oi NOPNONIC) gro
rats intermittened hypoxia eitects were ¢

5 and ndex AQPO in 32.6 %% as
up. In immature
male entirely
different. The lipids peroxidation intencity was about
the same as in 2ontrel group. the activity of SOD was
lovwer tn 33,1 %4 Catin 39.8 %. Index AOPO I 274 %%
as compared with control {(normoxic) group |
One possible reason for the differences in the
reac*ion 1*emeen male and female immature rags may

be wenctic factor, because hormonogenesis in sex glands
in immature age is absent. Of course, the hormones

(estrogens and progesterone in temales. androgens in

male) plav significant roles in modulating the
periodontal tissues responses and directly may

contribute to periodonial disease. In the present study.
there was detected the sex related dependence of the
gingival tissues respenses (lipids peroxidation intensity
and antioxidant activity) on intermittent hypobarick
hypoxia in immature rats, Mayv be that is why the
authors in their review of literature { Effects of
endogenous sex hormones on the periodontium) have
concluded that the intluence of sex hormones on
periodontal wound healing is still largely unclear {31

Conclusion

We find a sex dependent difference in the gingival
proxidant and antioxidant capacities in immature rats. In
male rats lipids peroxidation intensity in gingival is
significantly lower than in temaie rats. and the gingival
antioxidant capacity in female rats is higher than in male
rats, Intermittent hypoxia {equivalent the altitude 4000
meters, 2 hours per day tor 14 days) decreases lipids
peroxidation intensity and increases antioxidant
capacities in gingival tissues in female rats; in male rats
it has no effect on lipids peroxidation and decreases
antioxidant capacity as compared sith control group rats.

Perspectives of further vesearch

Further research is needed to improve the
understanding of the factors which cause the
difterence in the proxidant and antioxidant status of
gingival tissues in male and female.
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CTATEBO3AJE/RHA PEAKIUA TRAHHB SICEH
CTATEBOHE3PLTHX IUVPIB HA HHEPEPUBYACTY
FHIOBLAPHURHY MTOKCTIO.

L. 1. Xovopoecoruit, PP Tuumpenro, O. 1. Hcineska

Pe3rorte. B eRcnepuMeHTI 3aCTOCOBY BRI FIDOBADHYHY fTe-
PEPHBYACTY TIHOKCIIO (2 TOTHH HA 10U IPOTAroM 14 THiB) ek-
siBaientHy Bicoti 4000 seTpart na pisneM Mops, Betagon.ie-
HOLTUO B IHTAKTHIN CTArCROHe3PLINN ULy piB ic1ye pizaims s pe-
AKUIT TRaHHH ACH HA TiTIoKeii. Y cavuin InTeHeHBRICTS mepe-
ORCHIANIT TUHIUE CYTTEBO KA HIK \ CAMIIIR. & aKTHBHICTD
AHTHORCHIAHTHEX (JCPMCHTIB BHIIA B CAMHIL \ NOPIBHAKHI 3
cavusiza. [epepiauacta THIORCIS ¥ CaMMIth 3HIKYBAA B TRA-
HITHAN ACCH PIBEHD NePORCHIAIIT NI Ta i 181y BA. T aHTIH-
ORCHIAHTHY aKTHBHICTE ¥ CAMEIR HE BINIMBAIA HA NICPOKCHIA-
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ciirn A B DIRSHE GHTHOKCHIAHTHOIO 3ANHETY B
il TBapa, Y JAHOMY J0C pReHH

-~ end siaviMuicrs v oTani nepokenaaii Tiniis

OT AKTHBHOCT! B TKAMHHAX SCCH \:THTCBA\HC‘S?‘.{‘

L SIRIN 1OPMONOrSHHD (Y HKLIS CTArEBHN 3¢
{2, @ FOROE BILIHB FinodapiiHo! nepepisiactol

N

ririokell Ha 3asHadeHiil Cran.
K.TI0490Bi A0Ba: F00apHyHa TIHeKCiH. CIaTeB0H
SanIil T CAMIL [y Pit TICPOKCH 1anisg TTHR. GINHOKCHA

depyenta.

FIOJ0BAS 3ABHCHMOCTb PEAK I TRAHER
AECEH HA VPEPBIBHCTY 1O MHNIOKCHIO Y
110, 10BOHE3PETLIX RPBIC
[ H. Xooopoecsud, PP Twmpenro, E. 1. Aeuneran

DL IO B TRAWEN HECCH

Pestonie. B

CYHIECTBMHOT 20 LitdHEg B

e DAMETT T
HPOHECCOR
epeKnCiory O ICHIR i ARTHBIOCTH

AHTHORCILTIGHTHLN (bCPVCHTHB M URTHAIN HOTCROHEIPCTIRIN

Caviiion 1 cavox, Y caviion HETeHCHBHOCTL O 3namiTe o
FIDES MOM Y CAMOK. @ QHTHOKCHAAHTHAR aRTHBHOCTL Bblilie ¥
CAMOK 110 cpaBHeHHr ¢ casuavy. [apodapiyeckas upe-
NRIBHC T T HDOKCHE H00UMETDOB He1 YPOBHEM MOpA (2uaca s
cewn 14 ameld) v ocavox cpxaet TTOM 1 nossinaet anTi-
RCHIAATHYIO AKTHBHOCT b, ¥ CAMECH 1IC OKA3WIBACT BIHALIS HA

1O o cHsRacT YPOBSHs AHTHOKCHIAHTHAN (Gepyenion
B 1anddon HeCIS I0BAHHE R TKAIAN JTCCeHL VOTRHOBICHS

UNAOBBI DA3IEUEA B COCTORHEM HpooRcuzauTUol 1
SHTHORCHIGHTHOM PepPMEHTHOMN CHCTSM v BHTARTHOIN
AKRC 0COOCHHOC T PEArHPOBLHTS

OOTOBUHSIPSIBIN KPbIV. £
ITHN CHETOM HE THITORCHIO.

K.atwueBbie ¢1oBat ]HHOGUP‘A‘{\Z‘C{\'&U( FHTTORCHS. HOHD 0
BO3PCTHIC CaNMUB H CAMKH KpbIC, IR RIIRUXULRCININE

AHTHORCH

QT HBIC HOPNMEHTRL
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