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Abstract. This sty showed that in immature vais there are
differences in lipids perovidaiion intensity and antioxidant aciivity in
the gingival iissues betveen houlthy intact male and female rats. In

niale rais lipids peroxidal

ion Inenstiv is significanly (ower thain in

stioxidant capacity in female rars is higher

than in indde rars. Hypobarick infermittent Inpoxia equal the altitude
12 howrs por dev for 14 davsy in immainre ferale rats

lipids perovidation inensine wid increases antiovidant

capacitios in gingival pysues: iz impmaiire wale rats hvpoxia hes o

efiect v lipids peroxidation und decreases antiovidant activity

compared with control (normoexiai group. In the present siudy, there

wus derecied the sex relued dependence of the gingival tissues

responses (lipids peroxidarion intensin: and antiovidant activity) on

intermitted hipobarick hvpoxia 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 [(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 athietic perfor-
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mance adaption at both the systemic and cellular
level [1. 9]

Sex hormones play 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 [5]. 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 investigaie
possible differences in the dental tissues prooxidant
and antioxidant capacities between immature female
and male rats. and their dental tissue reaction on
intermittent hypoxia.

Material and methods

The experimental group under study consisted of 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) hypoxia. 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 am.
Experiment lasted 14 days.

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

Intensity of lipid peroxidation processes was
evaluated by measuring the level of malonyl aidehyde
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(MA)}, TBA (Thiobarbituric acid-active substances on
Beruheim F. method (modified by Timirbulatov R. A and
Selezneva’s E.L) [1]. Activity supperoxidedesmutase
(SOD) was measured by means of restoration reaction of
Nitrotetrazoline blue (NTB) to Nitroformazane[12]. The
catalase (Cat) activity assay was done by a well known
method [7].

There were calculated: | ) antioxidani- prooxidant
index (AO/PO}. and 2) balance of COD and Cat
activity (COD/Cat). Index AQPO= (SOD+Can)(TBA
products).  The received results were processed
statististically: based on the Student’s criteria with the
help of softwars program Microsoft Excel 2003.

Results and discussion

In this stud: differences in the gingival area
proxidant and antioxidant capacities were significant
between male and female immature ras in the control
groups and anuals with hvpoxia. (Table | and 2\

In the control group (normoxia}. in male rats
lipids peroxidation intencity was significanily lower
(IBA products in 51,7%. 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 indey 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 [3]. Akalin et all [2] found that the antioxidant
capacity in gingival crevicular fluid was lower in
pregnant than in nonpegnant periodontitis groups.
Salivery antioxidant activity during the ovulatory phase
was significantiy lower than during the follicular phase

in the women with periodontities {6]. The effects of

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
cvelooxygenase  pathw ay of g

rachidonic  acid
metabolisni in the gingiva. modn i $

'
i

£

fate interfeuk s
production by gingival tissue fibroblasts iy vitie
However we could not find studies on a sex peculiaet:
of gingival area in immature animals whete production
of sex hormones by sex glands was not stared.

Our study is in a concord with the other researchers
that in the immartuare 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 studs, hypoxic immature 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 17.22;
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 control and hvpoxic female rats (M=m)

,— T T : ; % '% ™
| v | TBA-reacting substances | VEA . | Cat !
| Female | ) . | nmol/mg | L/minxmg ’ - . !
| I nmol/mg protein ] s ! : i ,umoi/mm"mg protein |
L | i protein ] protein i e N Sl
| Normoxia | | ;' .: |
| control | 0.710=0.034 [ 0481=0.010 ! 4. 304=0.904 ; 10.473+0.382 |
L n=8 | :’ | é |
| . S —— s e
| Hypoxia 0.6270.037 | 039820021 | 6220922839 9.452:0.305 |
| n=8 L L el J
e 1 ; 0 Y

L p T 0.017 L0002 T oo ] 0.024 |

Table 2

Capacities of pro- and antioxidant systems in the gingiva of control and hiypoxic maie rats (M=m)

| | TBA-reacting ; MA SOD T Cat |
}5 Male | substances f, nmol/mg | U/minxmg f umol/min*mg }
[ nmol/mg protein | protein protein i _Pprotein

i Normoxia (’ ! | {
!f coutrol | 0.34320.017 | 0.24320.016 ‘ 15.689=0.713 I‘ 71450200 |
N n=8 i f | : _}
i , e i 5 ‘ ] H]
f' H-‘{f’_‘é‘“’ J‘ 031820019 0202:0011 | 104880650 L 4302-0241 |
 S— L | | i

'L p J ,! | 0.003 ,’ T
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COD/Cat in 34.5% and ndex AQ/PO in 5 6 % as
compared with control (normoxic) group. In imumature
male rats intermittened hypoxia effects were enure‘\
different. The lipids peroxidation intencity was about
the same as in control group. the actiyv ity of SOD was
lower in 33.1 %. Catin 39,8 %. index AO/PO in 27,4 %
as compared with control {normoxic) group.

One possible reason for the differences in the
reaction between male and female immatuare rats may
be genetic factor, because hormonogenesis in sex giands
in immatuie age is absent. Of course. the hormones
(estrogens and progesterone in temales. androgens in
male) play signiticant roles in modulating the
periodontal tissues responses and directly mav
contribute to periodonial disease. In the present study.

there was detected the sex related dependence of the

gingival tissues responses (lipids peroxidation intensity
and antioxidant activity) on intermittent hvpobarick
hypoxia in immature rats. May be that is why the
authors in their review
endogenous sex horimones on the periodontium) have
concluded that the influence of sex hormones on
periodontal wound healing is still largely unclear [3

Conclusion

We find a sex dependent ditference in the gingival
proxidant and antioxidant capacities in inumature rats. In
male rats lipids peroxidation intensity in gingival is
significantly lower than in female 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 for 14 days) decreases lipids
peroxidation intensity and increases antioxidant
capacities in gingival tissues in female rats: in male rais
it has no effect on lipids peroxidation and decreases
antioxidant capacity as compared with control group rats.

Perspectives of further research

turther research is needed to improve the
understanding of the factors which cause the
difference in the proxidant and antioxidant status of
gingival tissues in male and female.
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CTATEBO3AIE/RHA PEAKUISA TKAHMHE ACEH
CTATEBOHE3PITHX LL{YPIB HA [IEPEPHBYACTY
FHIOBAPHYHY 'HTOKCTIO.

I 1 Xooopeecorua, P.P. Ivumpenro, O. 1. Hcincsna

Pestoate. B eKcriepiMenTi 3aCTOCCRY BAH THOGapHUMY Tle-
PEPHBHACTY (IHOKCHO (2 TOTHH HA J0uh IpOTAToM 14 1HiB) ek-
BiRaICHTHY BHCOTE 4000 MeTpavt Ha piHeas Mopd. BeTaHosie-
HO, 1O B IMTAKTHHX CTATCBOHE3PITHX Ly PiB iCHYE Pi3Hiny B pe-
axuii TRaH;H Aced na riokeio. Y cavuin iHTeHCHBRICT nepe-
ORCHIAUIT TILTB CYTTEBO HILKYA UK V CAMITIb. @ AKTHBHICTS
UHTHOKCHIAHTHEX QePMEHTIB BHUIA B CAMHLL Vv HODIBHAKHI 3
caritsii. [TepepusHacTa THIOKSHT ¥ CaMMIl, 3NHKVBAIR B TRd-
HHHAX SCCH PIBEND TIepOKCHAALIT JIHAIB T MABALLY BATA AHTIH-
ORCHIAHTHY aKTHBHICTE ¥ CAMIHB HE BIITHBATA HA DEPOKCHIA~
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wito TR 1 3IKYBAIA PIBEHD AHTHOKCHIAHTHOTO 3aNACTY B
ropiBHsHH] 3 IHTAKTHIME TBAPHUAML Y aHoMy J0CTIAKeHR]
POTAHOBICHA CTA1CBA B IMIHHICTS ¥ CTaw neposenianii Tl s
| AHTHOKCH@HTHOT AKTHBHOCTI § TRAUMIHAX SCeH CTATeBOE3pI-
HX WIS PIB, ¥ KIS TOPMOHOISHRA (y HKLIS CTATECBHN 38.103 12
He AKTHBHA, a FAKOK BO.NMB rinofapiuHol nepepupyuactol
rimoKCi Ha 3a3zHaueHil CTAH,

K11040Bi c0Ba: (HI00apHUHA TIMOKCIH. CTATEBOHSIPLII
caMUl T@ CRMIHLL 1 DIk TIePOKCI IS Jiniais, ANTHOKCH JaHTHI
dhepyeHTH.

TOAOBAS 2ABHCHMOCTE PEAKUBH TKAHEI
JAECEH HA VIPEPBIBHCTY IO THIIORCHIO ¥
O IOBOHE3PEJBIX KPLIC
I H. Xooopogesuti, PP Tvumpesro, E. H. Acunckad

CH

Pesrovie. B 3konPHMEHTE TIOKU3AHO. HIO B TRAHAN
CVILRCTRY KT i HUHA B HHICHCEBHOUTH HPOUCCCOn
ACPLKHCHONO GiliCICHER THILLLOB (TGN wak1uBiocTH
AHTHORCHIAHTIILIN (i’)ﬂp.\lCHTUB HUTGRTHBIN (TOTJOBOHCIPCIBIN

CaMIIOR 1 caMok. V cavion nETeHcHBHOCTE O 3nadnTeinHo
HIAKE MEM Y CAMOK. 2 ANTHOKCHAAHTHASN AKTHBHOCTD Bbitue b
CAMOK 110 CDABIEHHIO ¢ canuasit, Dunodapiiecras upe-
PhiHCTAS THITOKCHA H00UMETPOB HAT YPOBHEM MOPst (2 vacan
tenn TEoameity v cavox crkaet HTOM i noBsiae) anta-
ROHIAHTI KO GKTHBROCTH, ¥ CAMUOS HE OKA3BIBACT BIMANHA HA
TTOT o CHERACT VPOBSHh AHTHORCIAHTHBIN PePMEHTOR.
B 1enton HCCAEIOBAHI B TRAHAN J1€CLib YCTAHORICHS
fOT0BRE DAMIHEI B COCTOSHHM UPOOKCHIanTHOl 1t
SHTHGESUIAHTHON PepMEHTHOM COCTeM Y HRTAKTHBIN
TIO0BOIHR 3PS THIN KPbIC, & TAKAC 0COOCHHOC I PATHPOBARIA
STHN CHOTRM HA THIORCIHO,
KioueBbie C.10Ba: 1 HIOOEPHUSCRAd THIORCHS, fel
RO3PETBIE CAMILL H CAOMKH KPbiC. THILLIHAS HCDCORCILIRINL
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