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Celem badań było określenie stopnia obniżenia zawartości glutatio-
nu w płynie z jamy ustnej chorych narażonych na drgania zawodowe w
zależności od stanu uzębienia.
Materiały i metody. Ocenę stanu uzębienia (DS) i obniżonej zawarto-
ści glutationu (RG) w płynie z jamy ustnej (OF) przeprowadzono w trzech
grupach badanych: grupa kontrolna (n=129) obejmowała osoby nara-
żone na drgania zawodowe, u których wyniki kompleksowego badania
lekarskiego wykluczyło obecność choroby wibracyjnej (VD); grupa dru-
ga (n=63 chorych w I stopniu VD) i grupa trzecia (n=66 chorych w II
stopniu VD), którzy przebyli leczenie w oddziale klinicznym Instytutu
Higieny Pracy i Chorób Zawodowych Charkowskiego Narodowego Me-
dycznego Uniwersytetu Ministerstwa Zdrowia Ukrainy. Oznaczenie DS
przeprowadzono według metody KM Kosenko (patent nr 57512, Ukra-
ina) dla hospitalizowanych i kontrolnych (podczas badań lekarskich)
przy użyciu następujących wskaźników: PMA, OHI-S, DMFT, z oceną
podciśnieniowo-ciśnieniową odporności naczyń włosowatych dziąseł
(VPRC) (według VI Kulazhenki) i środowiskowego wskaźnika potrzeb
leczenia przyzębia (CPITN). Zawartość (aktywność) RG w OF określo-
no według Garishvili. Dane pierwotne zostały przetworzone statystycz-
nie z określeniem dokładności testem Studenta.
Wyniki. Ocena wskaźników metabolicznych charakteryzujących stan
łańcucha enzymów homeostazy oksydacyjnej wykazała, że zawar-
tość RG w OF w zależności od ciężkości VD niezawodnie zmniejsza
się (p<0,05). Zawartość RG w zależności od intensywności PMA u
chorych na VD wahała się od 23,5±0,8 mg/cm3 do 28,6±0,3 U/min i
była znamiennie (p<0,05) niższa u chorych w I stadium VD w porów-
naniu z grupą kontrolną (23,2±1,0 U/min i odpowiednio 26,7±0,3 U/
min, gdy PMA>2,1), a także znamiennie niższa u chorych w II stop-
niu VD w porównaniu z I stopniem VD (odpowiednio 29,9±0,9 U/min i
26,2±0,4 U/min, gdy PMA>1,0) . Zawartość RG w zależności od war-
tości OHI-S u chorych na VD wahała się od 33,4±1,2 U/min do 24,1±1,1
U/min i była znamiennie (p<0,05) niższa u chorych z wartościami
OHI-S równymi 1,7 U i wyższe w porównaniu z grupą kontrolną (odpo-
wiednio 24,1±1,1 U/min i 27,1±0,2 U/min), a także znamiennie niższa
u chorych w II stopniu VD w porównaniu z I stopniem VD (27,3±0,4 U/
min i 33,4±1,2 U/min , odpowiednio, z OHI-S�0,6 U). Analiza porów-
nawcza wykazała, że aktywność ochrony enzymatycznej błony przy-
zębia może być również determinowana stanem tkanek twardych, w
szczególności takim wskaźnikiem DS jak DFMT. Wykazano, że ak-
tywność RG w I stadium VD jest znamiennie (p<0,05) obniżona u
chorych ze wskaźnikiem DFMT powyżej 15 pkt (w DFMT �10 pkt.
aktywność RG wynosiła 32,2±0,4 U/min, natomiast w DFMT powyżej
15 pkt. było równe 26,7±0,6 U/min). Nieco inny wzorzec aktywności
RG w OF stwierdzono u chorych w II stadium VD: aktywność RG w OF
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The aim of the research involved determination of reduced glutathione
content in oral fluid of patients exposed to occupational vibration
depending upon their dental status.
Materials and methods. The assessment of dental status (DS) and
reduced glutathione (RG) content in oral fluid (OF) was carried out in
three groups of patients: control group (n=129) included the persons
exposed to occupational vibration whose results of comprehensive medical
examination excluded the presence of vibration disease (VD); the second
group (n=63 patients with the VD stage I) and the third group (n=66 patients
with VD stage II), who underwent treatment at the clinical department of
the Research Institute of Occupational Hygiene and Occupational
Diseases of Kharkiv National Medical University of the Ministry of Health
of Ukraine. DS determination was carried out according to the method of
K. M. Kosenko (Patent No. 57512, Ukraine) for in-patients and controls
(during medical checkups) using the following indices: PMA, OHI-S,
DMFT, with assessment of vacuum-pressory resistance of gingival
capillaries (VPRC) (according to V. I. Kulazhenko) and community
periodontal index of treatment needs (CPITN). RG content (activity) in
OF was determined according to Garishvili. Primary data were statistically
processed with the determination of accuracy by Student’s test.
Results. Assessment of metabolic indices, which characterize the
state of oxidative homeostasis enzyme chain, showed that RG content
in OF depending upon VD severity reliably (p<0.05) reduced. RG
content depending upon PMA intensity in patients with VD ranged
from 23.5±0.8 mg/cm3 to 28.6±0.3 U/min and was reliably (p<0.05)
lower in patients with VD stage I versus controls (23.2±1.0 U/min and
26.7±0.3 U/min respectively, when PMA>2.1) and also reliably lower
in patients with VD stage II versus patients with VD stage I (29.9±0.9
U/min and 26.2±0.4 U/min respectively, when PMA>1.0). RG content
depending upon OHI-S values in patients with VD ranged from 33.4±1.2
U/min to 24.1±1.1 U/min and was reliably (đ<0.05) lower in patients
with OHI-S values equal to 1.7 U and higher versus controls (24.1±1.1
U/min and 27.1±0.2 U/min, respectively) and also reliably lower in
patients with VD stage II versus patients with VD stage I (27.3±0.4 U/
min and 33.4±1.2 U/min, respectively, with OHI-S�0.6 U). A
comparative analysis showed that the activity of the enzymatic
protection of the periodontal membrane could be also determined by
the state of hard tissues, in particular by such DS index as DFMT.
The activity of RG in VD stage I was shown to be reliably (p<0.05)
reduced in patients with DFMT index exceeding 15 pts (in DFMT�10
pts RG activity was 32.2±0.4 U/min, whereas in DFMT exceeding 15
pts it was equal to 26.7±0.6 U/min). Somewhat different pattern of RG
activity in OF was found in patients with VD stage II: RG activity in OF
was reduced in all DFMT values in these patients and its reduction
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Vibration disease (VD) is characterized by involvement of dif-
ferent organs and systems, development of polyneuropathy,
angiospastic and angiodystonic syndromes with various forms
of the course, complications and dysfunctions [1,20]. Few re-
searches, which contain clinical recommendations, were de-
dicated to problems in the clinical picture, diagnosing and tre-
atment of pathologies of organs and systems in the oral cavity
[11,16,17,22,23]. Today, the problem of the concomitant pa-
thology of the internal organs [5,7,14,18,21,26] in patients with
the oral cavity pathology is growing of all the greater relevance,
including the research of oxidative homeostasis [2,4,8,15,27].
At the same time, a high level of oral morbidity, first of all perio-
dontal pathology, has been registered in people exposed to
chronic occupational vibration [28]. Among other things such
patients have revealed structural-functional changes, which can
be characterized as systemic maladaptive state [6,10]. The
most characteristic signs of this state include hypoactivity of
local protective factors, changes in the normal haemomicro-
circulation and nervous reception in tissues of the oral cavity,
affection of their trophism with subsequent appearance and
progression of basic oral diseases, first of all the carious pro-
cess, inflammatory diseases of the periodontium and diseases
of the mucous membrane [1,9,24].

The purpose of the research consisted in study of the
reduced glutathione level in the oral fluid of the patients, who
have an occupational contact with vibration, depending upon
their dental status.

MATERIALS AND METHODS

The study of the dental status (DS) and reduced glutathione
(RG) content in the oral fluid (OF) was conducted in patients
of three groups: the control group (n=129) contained the per-

sons, who were exposed to occupational vibration and results
of their complete health examination excluded the presence of
VD; the second (n=63 cases with VD stage I) and third (n=66
cases with VD stage II) groups included the patients, who were
treated at the clinical department of the Research Institute of
Occupational Hygiene and Occupational Diseases of Kharkiv
National Medical University of the Ministry of Health of Ukraine
[5]. DS was assessed according to K.M. Kosenko (Patent No.
57512, Ukraine) in in-patients and controls (during medical
examinations), using: papillary-marginal-alveolar index (PMA),
simplified oral hygiene index (OHI-S) and carious lesion inten-
sity index (DMFT)] with assessment of the vacuum-pressory
resistance of gingival capillaries (VPRC) (according to V.I.
Kulazhenko) and community periodontal index of treatment
needs (CPITN) [9]. The content of RG was determined accor-
ding to R. Olinescu’s method [12]. This method is based on
revealing the used glutathione, whose sulfhydryl groups in com-
bination with Elimans’ liquor produce yellow colouring. The
above content is determined using a spectrophotometer with
�=412 nm; the enzymatic activity was assessed calorimetri-
cally by the degree of chemical decomposition of hydrogen
peroxide.

Primary materials were statistically processed with deter-
mination of reliability according to paired t-test. Results of the
research were statistically analysed with help of variation
statistics and assessment of normality of distribution and
reliability of findings [3,13,19,25].

RESULTS AND DISCUSSION

Our analysis of the metabolic indices, which characterize the
state of the enzymatic chain of oxidative homeostasis, enabled us
to reveal that the content of RG in OF reliably (p<0.05) changed

was shown to be dependent on an increase in DMFT index. In DMFT�10
the patients with VD stage II were found to have a reliable (p<0.05)
reduction in RG activity in OF versus the control group (30.1±0.3 U/
min and 23.8±0.5 U/min, respectively) and this activity was shown to
be inhibited in DFMT increase (23.8±0.5 U/min with DFMT�10 and
19.3±0.9 U/min with DFMT�20 pts, respectively). RG content depending
upon VPRC in VD patients ranged from 29.2±0.1 U/min to 29.2±0.1
U/min and was reliably (p<0.05) lower in patients with their VPRC
values �40 sec. Assessment of RG activity in OF of VD patients with
different levels of CPITN showed that RG content in persons requiring
comprehensive treatment (also including prosthetic treatment;
CPITN�3.1 pts) was reliably reduced (versus corresponding groups of
patients but with low CPITN values) both in VD stages I and II (24.1±1.0
U/min and 19.3±0.9 U/min, respectively).
Conclusions. Increases in the rate and expression of periodontal
lesions (by PMA index) depending upon the presence and severity of
VD with a proper decrease in the level of RG content in OF were
registered. An activation of the enzymatic chain of antioxidant protection
in patients with VD under low HI values and a simultaneous inhibition
of enzymatic activity under high HI values were found out. VD stage I
revealed an increased RG activity versus controls (p<0.05), while VD
stage II demonstrated a reliable (p<0.05) reduction of the above activity.
Moreover, an unsatisfactory state of the oral cavity hygiene contributed
to enzymatic protection of their periodontium in patients with VD
(irrespective of its stage). Regularities were revealed, which supported
the benefit of pathogenetic relationships between the state of the
periodontal microcirculatory bed and enzymatic activity of OF in patients
with VD. Both patients with VD and persons, who are exposed to
occupational vibration, need for diagnosis of activity of enzymes in
OF since, as our analysis of findings has shown, DS indices are
interdependent with activity of the enzymatic chain of the antioxidant
protection of OF.

Key words: dental status, periodontal membrane, reduced glutathione,
vibration disease
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była zmniejszona we wszystkich wartościach DFMT u tych chorych i
wykazano, że jej zmniejszenie jest zależne od zwiększenia wskaźnika
DMFT. W DMFT�10 u chorych w II stadium VD stwierdzono znamienne
(p<0,05) zmniejszenie aktywności RG w OF w porównaniu z grupą kon-
trolną (odpowiednio 30,1±0,3 U/min i 23,8±0,5 U/min) i to wykazano, że
aktywność ta jest hamowana pod względem zwiększenia DFMT (odpo-
wiednio 23,8±0,5 U/min przy DFMT�10 i 19,3±0,9 U/min przy DFMT�20
pkt). Zawartość RG w zależności od VPRC u chorych na VD wahała się
od 29,2±0,1 U/min do 29,2±0,1 U/min i była znamiennie (p<0,05) niższa
u chorych z wartościami VPRC �40 sek. Ocena aktywności RG u cho-
rych na VD z różnym poziomem CPITN wykazała, że zawartość RG u
osób wymagających kompleksowego leczenia (w tym leczenia prote-
tycznego; CPITN�3,1 pkt.) była wiarygodnie obniżona (w porównaniu z
analogicznymi grupami chorych, ale z niskimi wartościami CPITN ) za-
równo w I i II stopniu VD (odpowiednio 24,1±1,0 U/min i 19,3±0,9 U/min).
Wnioski. Zarejestrowano zwiększenie częstości i ekspresji zmian przy-
zębia (według wskaźnika PMA) w zależności od obecności i nasilenia
VD z odpowiednim zmniejszeniem stężenia RG w OF. Stwierdzono akty-
wację łańcucha enzymatycznego ochrony antyoksydacyjnej u chorych
na VD przy niskich wartościach HI i jednoczesne hamowanie aktywności
enzymatycznej przy wysokich wartościach HI. Stadium I VD wykazywało
podwyższoną aktywność RG w porównaniu z grupą kontrolną (p<0,05),
natomiast stadium II VD wykazywało wiarygodne (p<0,05) zmniejszenie
powyższej aktywności. Ponadto niezadowalający stan higieny jamy ust-
nej przyczynił się do ochrony enzymatycznej ozębnej u chorych na VD
(niezależnie od jej stadium). Wykazano prawidłowości, które przemawiają
za korzyścią patogenetycznych zależności między stanem łożyska
mikrokrążenia przyzębia a aktywnością enzymatyczną OF u chorych
na VD. Zarówno chorzy na VD, jak i osoby narażone na drgania zawo-
dowe wymagają kontrolowania aktywności enzymów w OF, ponieważ,
jak wykazała nasza analiza wyników, wskaźniki ZD są współzależne
od aktywności łańcucha enzymatycznego ochrony antyoksydacyjnej.

Słowa kluczowe: stan uzębienia, błona przyzębia, zredukowany
glutation, choroba wibracyjna
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depending upon the severity of VD. The level of RG content in
patients with VD ranged depending upon the severity of PMA
from 23.5±0.8 mg/cm3 to 28.6±0.3 U/min and was reliably
(p<0.05) lower in patients with VD stage I versus controls
(respectively, 23.2±1.0 U/min and 26.7±0.3 U/min, when
PMA>2.1) as well as it was reliably (p<0.05) lower in patients
with VD stage II versus cases with VD stage I (respectively,
29.9±0.9 U/min and 26.2±0.4 U/min, when PMA>1.0). Even in
cases of minimum lesions of the periodontal membrane
(PMA<1.1) the under the presence of VD we registered a reliably
(p<0.05) lower level of RG content (patients: 28.6±0.3 U/min;
controls: 32.1±0.1 U/min).

The level of RG content depending upon the values of OHI-S
in patients with VD ranged from 33.4±1.2 U/min to 24.1±1.1
U/min and was reliably (p<0.05) lower in cases with OHI-S
values equal to 1.7 U and larger versus the controls (respecti-
vely, 24.1±1.1 U/min and 27.1±0.2 U/min) as well as reliably
(p<0.05) lower in patients with VD stage II versus cases with
VD stage I (respectively, 27.3±0.4 U/min and 33.4±1.2 U/min,
when OHI-S�0.6 U).

The activity of enzymatic protection of the periodontium, as
it was revealed by results of our comparative analysis, also
depended upon the state of hard tissues, particularly upon such
an index of DS as DMFT. It was found out that in VD stage I the

Table 1. The level of reduced glutathione content (M±m, U/min) in the oral fluid depending upon the dental status indices and severity of vibration
disease
Tabela 1. Stężenie obniżonej zawartości glutationu (M±m, U/min) w płynie z jamy ustnej w zależności od wskaźników stanu uzębienia i nasilenia
choroby wibracyjnej

Dental status indices Controls Clinical groups of patients

VD – stage I VD – stage II Total

Abs. M±m Abs. M±m Abs. M±m Abs. M±m

PMA �1.0 (P) 21 32.1±0.1 10 27.4±0.8 3 26.9±0.7 a 13 28.6±0.3

1.1÷2.0 (M) 103 29.1±0.2 44 29.0±0.9 42 26.2±0.4 a, b 86 28.4±0.4

2.1÷3.0 (A) 5 26.7±0.3 9 23.2±1.0 a 21 23.8±1.1 a, c 30 23.5±0.8 a

OHI-S �0.6 U 9 31.7±0.4 5 33.4±1.2 1 27.3±0.4 b 6 30.5±1.1

0.7÷1.6 U 102 28.2±0.3 36 28.5±0.9 25 27.1±0.6 61 27.8±0.4

1.7 U and � 18 27.1±0.2 22 24.1±1.1 a, c 40 24.3±0.9 a, c 62 24.2±0.7 a

DMFT �10 70 30.1±0.3 14 32.2±0.4 8 23.8±0.5 a, b 22 28.4±0.7

11÷15 41 29.3±0.4 26 29.3±0.8 16 23.6±0.6 a, b 42 26.6±0.6

15÷20 15 26.2±0.2 17 26.7±0.6 c 28 21.2±0.4 a, b, c 45 24.3±0.5 a

>20 3 26.1±0.3 6 24.0±0.7 a, c 14 19.3±0.9 a, b, c 20 22.1±0.8 a

VPRC >40 sec. 128 29.7±0.2 57 29.2±0.1 50 21.3±0.3 a, b 107 25.7±1.2 a

�40 sec. 1 22.4±0.0 6 23.4±0.7 a, c 16 19.2±0.6 a, b 22 21.6±0.9 a

CPITN 0.0÷2.0 pts 67 31.6±0.1 29 29.3±0.8 14 24.6±0.7 a, b 34 26.7±0.6 a

2.1÷3.0 pts 47 28.2±0.4 21 26.8±0.6 c 25 23.2±0.3 a, b 46 24.5±0.4 a

3.1÷4.0 pts 2 25.8±0.3 13 24.1±1.0 27 19.3±0.9 a, b, c 40 21.3±0.7 a

Total 129 29.6±0.2 63 27.1±0.6 a 66 22.4±0.5 a, b 129 23.2±0.3 a

Notes: a– a reliable difference in the level of RG content in OF of patients with VD versus the controls, on the level of at least p<0.05; b – a reliable
difference in the level of RG content in OF of patients with VD depending upon the degree of its severity, on the level of at least p<0.05; c – a reliable
difference in the level of RG content in OF of patients within their clinical group depending upon the indicative value of DS, on the level of at least p<0.05

activity of RG was reliably (p<0.05) reduced in patients with
DMFT values larger than 15 pts (when DMFT�10 pts the activity
of RG was 32.2±0.4 U/min, whereas with DMFT>15 pts it was
26.7±0.6 U/min). The activity of RG in OF of patients with VD
stage II was characterized by somewhat different regularity:
with all values of their DMFT those patients revealed a reduced
activity of RG in OF and its decrease depended upon an in-
crease of DMFT index. When DMFT�10, patients with VD
stage II revealed a reliable (p<0.05) decrease of RG activity in
OF versus the control group (respectively, 30.1±0.3 U/min and
23.8±0.5 U/min) and an inhibition of this activity, when DMFT
value increased (respectively, 23.8±0.5 U/min with DMFT�10
pts and 19.3±0.9 U/min with DMFT�20 pts). The presence of VD
stage II caused a lower level of RG activity in OF, with inhibition
of this activity depending upon an increase of DMFT index; the
above fact can be regarded as an indicator for choosing the
tactics of prevention and treatment of periodontal pathology in
this category of patients.

The level of RG content depending upon the value of VPRC in
patients with VD ranged from 29.2±0.1 U/min to 29.2±0.1 U/min
and was reliably (p<0.05) lower in patients with VPRC values
�40 sec. For example, in VD stage I: if VPRC was reduced the
RG activity in the patients’ OF was reliably (p<0.05) lower (with
VPRC>40 sec it was equal to 29.2±0.1 U/min, but with VPRC
�40 sec it was only 23.4±0.7 U/min). A more expressed reduc-

Figure 1. A relative level of reduced glutathione (1.0 – the control group
value) in the oral fluid of patients depending upon indices of their dental
status and degree of severity of vibration disease
Rycina 1. Względny poziom zredukowanego glutationu (1,0 – wartość
grupy kontrolnej) w płynie z jamy ustnej chorych w zależności od wskaźników
ich stanu uzębienia i stopnia nasilenia choroby wibracyjnej

PMA OHI-S DMFT VPRC CPITN
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tion of RG activity was found out in OF of patients with VD
stage II that manifested with both a reduced activity of RG with
normal values of VPRC and in case of a higher vacuum-pressory
compliance of capillaries (respectively, 21.3±0.3 U/min and
19.2±0.6 U/min; p<0.05).

Our analysis of RG activity in OF of patients having VD with
different levels of their generalized CPITN revealed that in the
patients, who needed for combined therapy (including prostho-
dontic treatment, CPITN�3.1 pts), the level of RG was reliably
decreased (versus respective groups of patients, but with low
CPITN values) both in VD stage I and VD stage II (respectively,
24.1±1.0 U/min and 19.3±0.9 U/min).

It should be noted that in the patients, who needed for com-
bined therapy with surgical or nonsurgical debridement, as well
as in the patients who revealed presence of a supra- or sub-
gingical calculus, their RG activity was reliably lower in cases
with VD stage II (respectively, VD stage I – 26.8±0.6 U/min and
VD stage II – 23.2±0.3 U/min).

CONCLUSIONS

1. Increases in the rate and expression of periodontal lesions
(by PMA index) depending upon the presence and severity
of VD with a proper decrease in the level of RG content in
OF were registered.

2. An activation of the enzymatic chain of antioxidant protection
in patients with VD under low OHI-S values and a simulta-
neous inhibition of enzymatic activity under high OHI-S va-
lues were found out. VD stage I revealed an increased RG
activity versus controls (p<0.05), while VD stage II demon-
strated a reliable (p<0.05) reduction of the above activity.
Moreover, an unsatisfactory state of the oral cavity hygiene
contributed to enzymatic protection of their periodontium in
patients with VD (irrespective of its stage).

3. Regularities were revealed, which supported the benefit of
pathogenetic relationships between the state of the perio-
dontal microcirculatory bed and enzymatic activity of OF in
patients with VD.

4. Both patients with VD and the persons, who are exposed to
occupational vibration, need for diagnosis of activity of en-
zymes in OF since, as our analysis of findings has shown,
DS indices are interdependent with activity of the enzymatic
chain of the antioxidant protection of OF.
Prospects of further researches are associated with study

of oxidative homeostasis indices and relationships between
DS and severity and duration of the course of VD.
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