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FACTORS CAUSING RISKS OF CARIES EVOLVEMENT IN DENTAL SOLID
TISSUES UNDER ACCLIMATIZATION
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We analyzed parameters characterizing mineral balance in a body and dental state in two groups of
healthy men (n = 15 in each, aged 34.7 £+ 0.6) in hot and humid marine climate conditions, one group was made
of people undergoing acclimatization, the second one consisted of local population.

We assessed working conditions and their category, and metrological data with determining environmental
thermal load (ETL-index).

Both groups worked outdoors,; their labor had IIb category,; they had to work overtime and under in-
creased psychoemotional loads; their working conditions differed as per nutrition and accommodation. When
people from both groups had to work beyond their permanent location, their nutrition was represented by indi-
vidual rations.

Labor hardness was assessed as 3.2; labor intensity, as 3.2. Daytime temperature reached 30,0 °C, relative
air humidity was 77.3 £ 2.6 %, wind speed was 4.3 + 0.3 m/sec. Microclimate was assessed as having 3.1 hazard
category. Overall, working conditions were assessed as hazardous (3.3 hazard category).

Electrolyte balance in a body was violated and it was proved by ower contents of K, Na, and Cl in blood
serum, it was more apparent in people who were undergoing acclimatization. 70.0 % of local people had Ca
contents in blood serum lower than the physiological standard. Lower Ca and increased P contents in blood
serum were also detected in those undergoing acclimatization which could be evidence that Ca was washed out
of a body and greater risk of dental caries occurred. As per observation dynamics we detected the following pro-
cesses in people undergoing acclimatization: pH saliva and its mineralizing function shifting to acidity, saliva-
tion rate, and lower enamel resistance; they proved there was a growth in dental solid tissues demineralization.
These parameters corresponded to those detected in local population. It calls for primary prevention activities
aimed at fighting caries of dental solid tissues.

Key words: hot and humid marine climate, acclimatization, minerals, dental state, blood serum, risk, den-
tal caries.

World practice has proved that preven-
tion programs implementation leads to a
drastic decrease in caries and teeth losses;
prevention techniques are 20 times cheaper
than treatment of already existing dental
diseases [5, 19]. Over the last three dec-
ades prevention programs implementation

has resulted in decrease in caries preva-
lence in many regions all over the world
and in all age groups. However, this trend
hasn't occurred in all the social groups to
the same extent: the disease risk turned out
to be higher among population with low
social-economic status (a substantial
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growth was observed from 1990 to 2013)
[9, 12, 16-18].

One of the most important concepts
underlying caries prevention is a fact that
the carious process is simultaneously dy-
namic and reversible [11, 14]. It happens
due to demineralization and remineraliza-
tion. Demineralization occurs when dental
deposit acids on a tooth surface wash Ca
ions and phosphate-ions out of enamel hy-
droxyapatites and it results in mineral sub-
stances losses out of teeth tissues. Remin-
eralization occurs when acid effects are
removed and free Ca and phosphate ions
which are present in the saliva penetrate
demineralized enamel areas and the miner-
al component in them grows.

Teeth caries has a multi-factor nature
[7, 12]. Interaction between the dental de-
posit, ration components and teeth tissues,
as well as genetic and ecological factors,
make the greatest contribution into teeth
caries pathogenesis [8, 15, 16]. Other car-
ies-inducing factors are the salivation qual-
ity and quantity, overall health, and ex-
treme impacts on a body. The saliva,
chronic systemic diseases, and weak im-
munity are thought to be basic internal fac-
tor which can cause caries evolvement [3,
6, 10, 11]. Therefore, search for risk factors
which can cause teeth tissues demineraliza-
tion is an urgent theoretical and practical
task [2, 11, 19].

Our research goal was to assess risks
of caries evolvement in teeth solid tissues
among adult working population under ac-
climatization in a hot humid sea climate.

Our research tasks were:

1. To assess working conditions for
adult men performing their work tasks dur-

ing summer.

2. To assess dental state and mineral
saturation of a body among local popula-
tion.

3. To examine risks of caries evolve-
ment in teeth solid tissues under acclimati-
zation in a hot humid sea climate.

Data and methods. The examined re-
gion belonged to the IV climatic type in the
I zone'.

Our research objects were 2 groups of
healthy males aged from 30 to 40
(34.7£0.6). People from the first group re-
sided permanently in the Central Russian
regions (n=15 people); the second group
was made up of local population (n=15).
All the people took part in our research
quite voluntarily (they gave their informa-
tive consent). Work category and working
conditions were assessed as per their haz-
ard degree and danger'.

Males from the first group were sent to
the examined region to perform their work
tasks. They were observed starting from
the third acclimatization day in the hottest
time of the year, in July.

Health risk, including that of caries
evolvement, was determined as per dental
state data: enamel resistance to effects ex-
erted by a standard acid solution (ER-test),
saliva pH determination, salivation rate,
and saliva mineralizing potential [1], as
well as per impacts exerted on mineral me-
tabolism parameters in a body: determina-
tion of mineral substances (Na, K, Ca, P,
Mn, and CI) concentrations in blood serum
[4]. Dental state was examined and blood
tests taken twice, at the same moment of
time, on an empty stomach, initially, and
20 days after.

"SER 2.2.4.3359-16. Sanitary-epidemiologic requirement to physical factors at workplaces / approved by the

Order signed by the RF Chief Sanitary Inspector on June 21,
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We assessed the following meteoro-
logical data: ambient temperature (average,
minimum, and maximum), air speed and
air relative humidity. We also determined
environment thermal load index, or ETL-
index'.

The results were statistically treated
with AtteStat software. Validity of dis-
crepancy for independent samplings was
determined as per Mann-Whitney

Results and discussion. Working
conditions both group had to work in didn't
have any discrepancies and belonged to 2.2
hazard category. Work tasks were per-
formed outdoors, working hours were ir-
regular, and there was high psychoemo-
tional stress. Out-of-town workers, as op-
posed to local population, were staying at a
hostel and received their meals at a cater-
ing facility. If any work tasks were to be
performed outside the permanent deploy-
ment territories, people from both groups
had individual meals.

Labor hardness was assessed as 3.2
hazard degree, labor intensity, as 3.2 haz-
ard degree. Average daily outdoor tem-
perature reached 27.40C on several days,
and maximum one reached 30.00C. Rela-
tive air humidity was beyond standard
(77.3£2.6%), sometimes reaching 80.0%—
100.0%. Minimum wind speed amounted
to 2.0 m/sec, maximum one, to 7,0 m/sec
(4.3+0.3 m/sec). Microclimate as per ETL-
index was assessed as 3.1 hazard degree.
The final estimation was that working con-
ditions were hazardous (3.3 hazard de-
gree).

Assessment of mineral substances
concentration in blood serum in both
groups revealed that people who came to
work in a hot humid sea climate had min-
eral substances in their blood serum in
concentrations within reference limits.
However, on the 23rd acclimatization day,
we determined an authentic decrease in K
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and Na concentrations: on average, by
11.2% (p=0.0038) and by 5.0% (p=0.003)
correspondingly in all the examined peo-
ple. And here Na concentration was lower
than the standard. Cl concentration de-
creased in 80.0% people, by 2.2%
(p=0.0028) on average. As per individual
parameters, 46.7% had K concentrations
lower than the standard, and 13.3%, CI; Na
concentration was lower than the standard
in all the examined people. It proved there
was a disorder in a body electrolyte bal-
ance. Ca concentration didn't change au-
thentically (p=0.106); however, it fell in
53.3% of the examined people. Initially, it
was lower than the standard in 53.3%, and
by the end of the ob-servations, in 66.7%.
P concentration, on the contrary, grew
within the reference limits (p=0.0104),
which was detected in 86.7%. It resulted in
changes in Ca:P ratio: initially, it was equal
to 2.29 units; by the end of the observa-
tions, to 1.76 units. Only Mn concentration
was within the same limits (0.95 against
0.92 pmol/l, p=0.22) (Table 1).

Table 1

Mineral substances concentrations un
blood serum of people from both groups

(M = m)

Substance (mol/1), Examined groups

Reference limits Local Group 1 P
popula-tion |(23-rd day)

K, 3,5-5,1 4,04 £0,08 3,56 £0,15| 0,0186
135,45+ 128,5 +

Na, 136-146 0.58 1.33 0,0001
104,26 + 100,0 +

Cl, 97-107 1,04 117 0,0137

Ca, 2,15-2,57 2,12+£0,02 |2,04 £0,06| 0,076

P, 0,87-1,45 0,93+0,03 |1,16 +0,08| 0,0044

Mn, 0,80-1,00 0,88+ 0,05 0,95+ 0,05 0,153

All the assessed parameters, Ca ex-
cluded, were within the reference limits in
local population. However, 40.0% had Na
concentration lower than the standard;
6.7%, K and P concentrations; 26.7%, Mn
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concentrations. Insufficient K concentra-
tions parameters were the most significant:
they were lower than the reference limits in
70.0% of the examined people which de-
termined average value in the whole group.

Thermal load resulted in K concentra-
tions (by 11.9%), Na concentrations (by
5.1%), and Cl concentrations (by 4.1%)
being authentically lower in people under
acclimatization than in local population,
and P concentration in them was by 24.7%
higher. Ca and Mn concentrations didn't
have any discrepancies.

We assessed dental state under ac-
climatization and revealed that saliva pH
was shifting towards acidity with a 8.1%
decrease (p=0.0022) up to 6.66+0.08 units.
And changes in saliva pH were detected in
86.7% of the examined people. pH was
lower than 6.5 units (average standard val-
ue), namely 6.2 units, in 20.0% of them
[1]. Saliva pH in local population didn't
have any authentic discrepancies with the
same parameter in group 1 as also 20.0%
had it lower than the average standard val-
ue (table 2).

Saliva mineralizing potential (SMP)

also decreased authentically by 7.1 %
(p=0.0014) to 2.6+0.18 scores. Initially, it
was estimated as satisfactory; by the end of
the observations, it was estimated as low in
40.0% of the examined people. 26.7% of
the local inhabitants had low SMP, and
6.7%, high SMP. Average SMP values in
both groups didn't have any authentic dis-
crepancies.
Salivation rate also decreased authentical-
ly, by 5.5% (p=0.007) to 23.92+1.36
ml/hour. It was detected in 86.7% people.
Average parameters in local population
didn't have any authentic discrepancies.

We detected a 33.3% decrease in
enamel resistance as per ER-test, p=0.0017
(the parameter grew to 5.1+0.17 scores).
Initially, it was lower than 3 scores in
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53.3% which was the evidence that their
enamel was substantially resistant to car-
les; the rest ran some risks of caries
evolvement. By the end of the observa-
tions, 100.0% of the examined people ran
this risk. ER-test results for local popula-
tion didn't have any authentic discrepancies
with the data obtained in group 1: ER-test
showed caries evolvement risk for 80.0%
of them; as for the rest 20.0%, they ran
high risk of caries evolvement (Table 2).

Table2
Dental state characteristics in both groups,
(M £+ m)
Dental state parame- Observation period
ters, reference limits Loca} Group I | p
’ population |(23-rd day)
Saliva pH, 6.8-7.4 ¢ 61 +0,08/6,66 + 0,08{ 0,352
units
Sahva.mmerahzmg 28402 |2.64+0.16 0272
potential, 1-5 scores
Salivation rate, 18- 25,02 + 23,92 + 036
111,0 ml/h 1,22 1,36 ’
ER-test, 1-10 scores |5,1+0,22|5,1+0,17| 0,5
Conclusions:

1. When people had to undergo accli-
matization to hot humid sea climate condi-
tions and simultaneously had to work un-
der hazardous working conditions a disor-
der occurred in their electrolyte balance
which was proved by lower K, Na, and Cl
concentrations in their blood serum. Elec-
trolyte imbalance was less apparent in local
population.

2. 70.0% of local people had Ca con-
centration in their blood serum lower than
the standard. We also detected a decrease
in Ca concentration and an increase in P
concentration in blood serum of people un-
der acclimatization; and Ca:P ratio in them
changed until it reached the values detected
in local population. These data were the
evidence Ca was possibly washed out of a
body and it led to higher teeth caries risk.

3. Dynamic observations performed on
people who came to work in a hot humid
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sea climate revealed that processes related sistance deteriorated. Therefore, we can
to teeth solid tissue demineralization oc- state that activities aimed at primary pre-
curred in them: saliva pH shifted towards vention of caries in teeth solid tissues are
acidity, saliva mineralizing function weak- truly essential.

ened, salivation rate fell, and enamel re-
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