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THE SEX RELATED DEPENDENCE
OF THE GINGIVAL TISSUES RESPONSES
ON  INTERMITTENT HYPOXIA
IN IMMATURE RATS

Abstract. This study showed that in immature rats there are
differences in lipids peroxidation intensity and antioxidant activity in
the gingival tissues between healthy intact male and female rats. In
male rats lipids peroxidation    intensity is significanly lower than in
female and the gingival antioxidant capacity in female rats is higher
than in male rats. Hypobarick intermittent hypoxia equal the altitude
4000 meters (2 hours per day for 14 days) in immature female rats
decreases lipids peroxidation intensity and increases antioxidant
capacities in gingival tissues; in immature male rats hypoxia has no
effect on lipids peroxidation and decreases antioxidant activity
compared with control (normoxia) group. In the present study, there
was detected the sex related dependence of the gingival tissues
responses (lipids peroxidation intensity and antioxidant activity) on
intermitted hipobarick hypoxia in immature rats.
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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 of 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-

mance adaption at both the systemic and cellular
level [1, 9].

Sex hormones play an important role in perio-
dontal health and disease .It 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 investigate

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 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 blue (NTB) to Nitroformazane[12]. 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+Cat)/(TBA
products).   The received results were processed
statististically: based on the Student’s criteria with the
help of software program Microsoft Excel 2003.

Results and discussion
In this study 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 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 1,5
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,
menstruation, pregnancy, menopause and postmeno-
pause [5]. 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 significantly 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
cyclooxygenase pathway of arachidonic acid
metabolism in the gingiva, modulate interleukin-6
production by gingival tissue fibroblasts in vitro [5].
However, we could not find studies on a sex peculiarity
of gingival area in immature animals where production
of sex hormones by sex glands was not started.

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 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 17,2 %
as compared with control group.

At the same time in hypoxic female rats gingival
COD activity significantly increased in 39,8 %, balance
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COD/Cat in 54,5% and index AO/PO in 52,6 % as
compared with control (normoxic) group. In immature
male rats intermittened hypoxia effects were entirely
different. The lipids peroxidation intencity was about
the same as in control group, the activity of SOD was
lower in 33,1 %, Cat in 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 immature rats may
be genetic factor, because hormonogenesis in sex glands
in immature age is absent. Of course, the hormones
(estrogens and progesterone in females, androgens in
male) play significant roles in modulating the
periodontal tissues responses and directly may
contribute to periodontal 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 hypobarick
hypoxia in immature rats. May be that is why the
authors in their review of literature ( Effects of
endogenous sex hormones on the periodontium) have
concluded that the influence of sex hormones on
periodontal wound healing is still largely unclear [5]

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 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 rats
it has no effect on lipids peroxidation and decreases
antioxidant capacity as compared with control group rats.

Perspectives of further research
Further 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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Ã. ². Õîäîðîâñüêèé, Ð.Ð. Äìèòðåíêî, Î. ². ßñ³íñüêà

Ðåçþìå. Â åêñïåðèìåíò³ çàñòîñîâóâàëè ã³ïîáàðè÷íó ïå-
ðåðèâ÷àñòó ã³ïîêñ³þ (2 ãîäèí íà äåíü ïðîòÿãîì 14 äí³â) åê-
â³âàëåíòíó âèñîò³ 4000 ìåòðàì íàä ð³âíåì ìîðÿ. Âñòàíîâëå-
íî, ùî â ³íòàêòíèõ ñòàòåâîíåçð³ëèõ ùóð³â ³ñíóº ð³çíèöÿ â ðå-
àêö³¿ òêàíèí ÿñåí íà ã³ïîêñ³þ. Ó ñàìö³â ³íòåíñèâí³ñòü ïåðå-
îêñèäàö³¿ ë³ï³ä³â ñóòòºâî íèæ÷à í³æ ó ñàìèöü, à àêòèâí³ñòü
àíòèîêñèäàíòíèõ ôåðìåíò³â âèùà â ñàìèöü ó ïîð³âíÿíí³ ç
ñàìöÿìè. Ïåðåðèâ÷àñòà ã³ïîêñ³ÿ ó ñàìèöü çíèæóâàëà â òêà-
íèíàõ ÿñåí ð³âåíü ïåðîêñèäàö³¿ ë³ï³ä³â òà ï³äâèùóâàëà àíòè-
îêñèäàíòíó àêòèâí³ñòü; ó ñàìö³â íå âïëèâàëà íà ïåðîêñèäà-
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ö³þ ë³ï³ä³â ³ çíèæóâàëà ð³âåíü àíòèîêñèäàíòíîãî çàõèñòó â
ïîð³âíÿíí³ ç ³íòàêòíèìè òâàðèíàìè. Ó äàíîìó äîñë³äæåíí³
âñòàíîâëåíà ñòàòåâà â³äì³íí³ñòü ó ñòàí³ ïåðîêñèäàö³¿ ë³ï³ä³â
³ àíòèîêñèäàíòíî¿ àêòèâíîñò³ â òêàíèíàõ ÿñåí ñòàòåâîíåçð³-
ëèõ ùóð³â, ó ÿêèõ ãîðìîíîãåííà ôóíêö³ÿ ñòàòåâèõ çàëîç ùå
íå àêòèâíà, à òàêîæ âïëèâ ã³ïîáàðè÷íî¿ ïåðåðèâ÷àñòî¿
ã³ïîêñ³¿ íà çàçíà÷åíèé ñòàí.

Êëþ÷îâ³ ñëîâà: ã³ïîáàðè÷íà ã³ïîêñ³ÿ, ñòàòåâîíåçð³ë³
ñàìö³ òà ñàìèö³ ùóð³â, ïåðîêñèäàö³ÿ ë³ï³ä³â, àíòèîêñèäàíòí³
ôåðìåíòè.
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ÏÎËÎÂÎÍÅÇÐÅËÛÕ ÊÐÛÑ

Ã. È. Õîäîðîâñêèé, Ð.Ð. Äìèòðåíêî, Å. È. ßñèíñêàÿ
Ðåçþìå. Â ýêñïåðèìåíòå ïîêàçàíî, ÷òî â òêàíÿõ äåñåí

ñóùåñòâóþò ðàçëè÷èÿ â èíòåíñèâíîñòè ïðîöåññîâ
ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË) è àêòèâíîñòè
àíòèîêñèäàíòíûõ ôåðìåíòîâ èíòàêòíûõ ïîëîâîíåçðåëûõ

ñàìöîâ è ñàìîê. Ó ñàìöîâ èíòåíñèâíîñòü ÏÎË çíà÷èòåëüíî
íèæå ÷åì ó ñàìîê, à àíòèîêñèäàíòíàÿ àêòèâíîñòü âûøå ó
ñàìîê ïî ñðàâíåíèþ ñ ñàìöàìè. Ãèïîáàðè÷åñêàÿ ïðå-
ðûâèñòàÿ ãèïîêñèÿ 4000ìåòðîâ íàä óðîâíåì ìîðÿ (2 ÷àñà â
äåíü 14 äíåé) ó ñàìîê ñíèæàåò ÏÎË è ïîâûøàåò àíòè-
îêñèäàíòíóþ àêòèâíîñòü, ó ñàìöîâ íå îêàçûâàåò âëèÿíèÿ íà
ÏÎË è ñíèæàåò óðîâåíü àíòèîêñèäàíòíûõ ôåðìåíòîâ.
Â äàííîì èññëåäîâàíèè â òêàíÿõ äåñåíü óñòàíîâëåíû
ïîëîâûå ðàçëè÷èÿ â ñîñòîÿíèè ïðîîêñèäàíòíîé è
àíòèîêñèäàíòíîé ôåðìåíòíîé ñèñòåì ó èíòàêòíûõ
ïîëîâîíåçðåëûõ êðûñ, à òàêæå îñîáåííîñòè ðåàãèðîâàíèÿ
ýòèõ ñèñòåì íà ãèïîêñèþ.

Êëþ÷åâûå ñëîâà: ãèïîáàðè÷åñêàÿ ãèïîêñèÿ, íåïîëî-
âîçðåëûå ñàìöû è ñàìêè êðûñ, ëèïèäíàÿ ïåðåîêñèäàöèÿ,
àíòèîêñèäàíòíûå ôåðìåíòû.
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