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SUMMARY

Introduction/Objective Aggressive periodontitis (AP) is a progressive disease that damages the peri-
odontal tissues.

The aim of the study was the analysis of intracellular enzymes: aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), acid phosphatase (ACP) and electrolytes in the saliva
of patients with AP and their correlation with clinical parameters before and after the therapy.
Methods The study included 30 patients with AP (experimental group) and 35 patients with healthy
parodontium (control group). Intracellular enzymes and electrolytes were analyzed in an unstimulated
saliva of subjects with AP, before and after the therapy and in saliva of the control group. The analysis of
biochemical markers was carried out using kinetic methods with commercial reagents.

Results Concentrations of the biochemical markers AST (28.18 + 25.16), ALT (5.48 + 5.14), ALP (31.13 + 37.79),
ACP (17.53 + 14.77), calcium (2.80 £ 1.97), phosphate (4.43 + 1.92) in the saliva of subjects of the experi-
mental group were statistically significantly higher in relation to the control group (p = 0.000; p = 0.001).
Significant correlation was found between AST values, debris index (p =-0.444; p = 0.026) and calculus
index (p =-0.513; p = 0.009), and between the plaque index and ALP level in the saliva after therapy
(p = 0.020).

Conclusion The investigation will contribute to a better understanding and standardization of biomarkers
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in the saliva that mayhelp in diagnosing the AP and evaluation of the applied therapy.
Keywords: aggressive periodontitis; intracellular enzymes; saliva

INTRODUCTION

Aggressive periodontitis (AP) is a disease fol-
lowed by rapid and severe destruction of the
periodontal tissue. Destruction of the peri-
odontal tissue begins in the area of the first mo-
lars and incisors, and with aging it can involve
the periodontium of adjacent teeth. It affects
the peridontal tissue of at least three permanent
teeth, except the first molars and incisors [1].
In the etiology of AP, virulence factors of
microorganisms in dental biofilm play a key
role including the presence of risk factors and
genetic predisposition. In the periodontal le-
sions, Aggregatibacter actinomycetemcomitans
is a major causative agent, and its role is in reg-
ulating the inflammatory response in the ag-
gressive periodontal inflammatory process [2].
The diagnosis of AP is based on patient’s
medical history, clinical examination and ra-
diographic analysis [3]. However, all these di-
agnostic methods tell us about the disease only
when there are clear clinical symptoms. Thus,
in most cases, the disease has already signifi-
cantly advanced at the time of the diagnosis.

Over the past two decades, with the progress
of technological development, saliva has in-
creasingly been analyzed as a sample of biologi-
cal material, which might be used to establish
diagnosis and to clarify the pathogenesis of oral
diseases. It provides evidence and gives useful
information on various enzymes and biomol-
ecules, the indicators of pathological processes
in periodontal tissue [4, 5]. Literature data show
that the concentration of intracellular enzymes
responsible for the metabolic processes in the
cells has been significantly increased in the
saliva of patients suffering from periodontitis
compared to healthy subjects [6].

The objective of this study was to analyze
the activity of intracellular enzymes of aspar-
tate aminotransferase (AST), alanine amino-
transferase (ALT), acid phosphatase (ACP)
and alkaline phosphatase (ALP), and calcium
and phosphate concentrations in the saliva of
patients with AP, before and after the therapy,
as well as and correlation of the mentioned bio-
chemical markers with clinical indicators of the
condition of periodontal tissues.
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METHODS

The study included 65 subjects.The experimental group
consisted of 30 patients suffering from AP who were com-
ing to the Clinic for Periodontology and Oral Medicine at
the Military Medical Academy in Belgrade.The control
group consisted of 35 subjects with the clinically healthy
periodontium. The study excluded all persons who had
a systemic illness, used medicines that could impair the
condition of periodontium, consumed alcohol, as well as
females during the pregnancy, lactation or menstrual cycle.

Clinical evaluation of the periodontal tissue condi-
tion was performed of the following parameters: gingival
index (GI), plaque index (PI), probing depth (PD), de-
bris index (DI), calculus index (CI), bleeding index (BI).
Measurements were performed usingthe dental mirror
and graduated periodontal probe (Periodont Sex Cp 11).

Patients suffering from AP underwent, a basic / causal
therapy, such as: removal of soft deposits with brushes and
the Vantal (Galenika) toothpaste, removal of supragingi-
val deposits (supragingival calculus) with the ultrasonic
apparatus (Kavo, Sonicflex 2000 N, Biberach an der Riss,
Germany), removal of subgingival deposits and treatment
of the tooth root with special curettes (Gracey, Kohler,
Austria). The free content of the periodontal pocket was
removed by washing with chlorhexidine digluconate (12%).
After clinically visible signs of inflammation reduced, a sur-
gical intervention was performed (Modified Widman flap
surgery). Eight weeks (two months) after basic and surgical
therapies were performed, clinical parameters were again
measured to determine the condition of periodontal tissues.

Determination of levels of intracellular enzymes
and electrolytes in saliva samples

From the patients (control and experimental groups), dur-
ing the first visit, samples of mixed unstimulated saliva were
taken using special tubes (Salivette; Sarstedt AG & Co. KG,
Niimbrecht, Germany). Eight weeks after the basic and surgi-
cal therapy, saliva samples were taken only from the experi-
mental group.According to the protocol, saliva was taken in
the morning hours at the same time.Centrifugation of sam-
ples lasted 10-20 minutes at 3000-5000 rpm and there after
they were deposited at -80°C until the beginning of analysis.

The activity of enzymes in the saliva was determined
by kinetic methods on the spectrophotometer (Secomam
Basic, Ales, France) with commercial reagents (Human,
Wiesbaden, Germany). Concentrations of calcium and phos-
phate in unstimulated saliva were determined by a colori-
metric method, commercial reagents (Human, Germany)
were used. All analyses were done in the Laboratory for
Biochemistry and Hematology at the School of Dental
Medicine Belgrade, according to the recommendations of
the International Federation for Clinical Chemistry, IFCC.

Statistical analysis of data

In order to perform necessary statistical testing, IBM SPSS
Statistics for Windows, Version 27.0 (IBM Corp, Armonk,
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NY, USA) was used. All variables were described by mea-
sures of central tendency and measures of variability:
mean, median, standard deviation, minimum and maxi-
mum values.

To test the difference between subjects in the observed
groups, the Mann-Whitney U test was used for the non-
parametric data and the t-test for independent samples for
the parametric data. The Wilcoxon test was used to com-
pare the values of the observed clinical and biochemical
parameters before and after the therapy. The correlation
between clinical and biochemical parameters was exam-
ined by the Spirman’s correlation coefficient.

The factors of difference between the subjects with
healthy parodontium and the patients with AP disease
were established by logistic regression analysis. Statistical
significance was defined as p < 0.05. The study was ap-
proved by the Ethics Committee of the Faculty of Medical
Sciences, University of Kragujevac (No. 01-4798).

RESULTS

Descriptive characteristics of the subjects

The basic descriptive data of the subjects in the control and
experimental groups are shown in Table 1.

Table 1. Descriptive characteristics of the subjects in the control and
experimental groups

Patients’ Control Experimental
characteristics group group L
Significance
Number 35 30
of patients (n)
Age (X £ SD 27.06 £ 3.72 4230+ 7.69 —0.000*
(Med,, min-max)) | (26;22-38) | (40;30-57) | P=%
Male 12 (34.3% 18 (60%
Seox ( 6) (60%) b= 0038
n (%) Female 23 (65.7%) 12 (40%)
i Yes 5(14.3% 15 (50%
Smo(l)(lng ( 0) (50%) b= 0.002%
n (%) No 30 (85.7%) 15 (50%)

*statistically significant difference (p-value < 0.05)

The control group included 35 subjects, with an aver-
age age of 27.06 + 3.72 years. In the experimental group
30 subjects had AP, average age was 42.30 £ 7.69 years, 18
were males (60%) and 12 females (40%).

Intergroup analysis found that male subjects were sta-
tistically significantly more represented in the group of
patients with AP than in the control group (p = 0.038;
Table 1). The average number of years statistically signifi-
cantly differed between the groups, and the subjects in the
experimental group were older than those in the control
group (p = 0.000; Table 1).

Analysis of clinical parameters of subjects
diagnosed with AP before and after the therapy

By analyzing the obtained results, a statistically significant
correlation between the mean values of the clinical pa-
rameters of patients with AP, before and after the therapy
(p = 0.000; Table 2) was established.
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Table 2. Values of clinical parameters in the group of patients with
aggressive periodontitis before and after the therapy

Popovi¢ Z. et al.

100.00

Clinical Aggressive periodontitis i
parameters ianifi
X +SD Significance &
(Med., min—max) Before therapy | After therapy ::j_; -
>
1.66 +0.65 0.82+0.56 _ % ksl
@ (2,025-25) | (0.940-1.75) | P =0000 b
<
169 +0.71 0.97 +0.51 _ .
P (2,025-271) | (1;025-2 | 2P=0000 Ao
1.47 +0.66 0.66 + 0.39 B .
Bl (15,025-2.14) | (0.79;0-12) | P =0000 - _
+1.08 2,08+ 0.98 experimental group control group
PD 2051 08£098 | p—0000*| ‘ o
(5; 3.8-6.95) (4;2.8-5.9) Figure 1. Value of aspartate aminotransferase (AST) in saliva of control
14+061 0.59+0.36 B " and experimental group before the therapy
bl (15:025-22) | (0.68;0-1) | 2P=0000
0.02+0.71 0.1+0.14 _ "
“ (0;0-0.25) (0;0-05 | aP=0000 -

Gl - gingival index; Pl - plaque index; Bl - bleeding index; PD - probing depth;
DI - debris index; CI - calculus index;

*statistically significant difference;

“Whilcoxon test

Two months after the therapy a statistically significant
decrease in the value of all observed clinical parameters

was noticed, i.e., there was an improvement of periodontal
health.

Correlation of biochemical markers values in the
saliva between the subjects of the control group
and patients with aggressive periodontitis before
and after the therapy

The activity of intracellular enzymes in the unstimulated
saliva of the patients with AP was different from the one
in the control group (Table 3).

Table 3. Values of biochemical markers in the saliva of healthy subjects
and patients with aggressive periodontal disease before and after the
therapy

Biochemical Aggressive periodontitis o

markers Before therapy After therapy Significance
AST(UL) %18 '71.58; 12 —Ség) (12.69'3;711.-7313—';6) ap =0.845
ALT (UIL) ey eS| ap=04a2
AP 38.13'25;37%5397—'17?8) (1 ;.79.2;13%5;1—218.0) ap=0.100
CalmmolL)| ) 675 0.66-1031)| (213 074-1548) | P =643
ity | SEER STR m
R P3G 7 e

AST - aspartate aminotransferase; ALT - alanine aminotransferase; ALP - alka-
line phosphatase; ACP - acid phosphatase;

*statistically significant difference;

aWhilcoxon test;

bt-test for bound samples

AST was decreased in subjects with AP (28.18 + 25.16 U/L)
compared to the subjects in the control group (29.2 +
32.67 U/L), but without statistical significance (Figure 1).
In contrast to AST, the ALT level in the saliva of subjects
in the experimental group (5.48 + 5.14 U/L) was statis-
tically significantly higher than in the saliva of subjects
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Figure 2. Alanine aminotransferase (ALT) level in the saliva of subjects
in the experimental group is statistically significantly higher than in
the saliva of subjects with healthy parodontium
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Figure 3. Value of alkaline phosphatase (ALP) in saliva of control and
experimental group before the therapy
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Figure 4. Value of acid phosphatase (ACP) in saliva of control and
experimental group before the therapy

with healthy parodontium (2.40 + 2.51 U/L) (p = 0.000;
Table 3; Figure 2). Mean values of the activity of the en-
zymes ALP (31.13 £ 37.79 U/L), ACP (17.53 £ 14.77 U/L)
in the saliva of subjects in the experimental group were
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Figure 5. Concentration of calcium in saliva of control and experimen-
tal group before the therapy
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Figure 6. The concentration of phosphate in the experimental group
was statistically significantly higher than in the control group

higher compared to the subjects in the control group
(18.31 +12.39 U/L, 15.62 + 8.52 U/L), but without statis-
tically significant difference (Figures 3 and 4). The mean
calcium concentration in the saliva of the subjects in the
experimental group (2.80 + 1.97) was higher compared

Table 4. Correlation of the values of clinical parameters and biochemical markers in the

saliva of subjects with aggressive periodontitis before the therapy

to the subjects in the control group (2.25 + 0.69) (Figure
5). Unlike calcium, the mean concentration of phosphate
in the experimental group (4.43 * 1.92) was statistically
significantly higher than in the control group (3.87 + 1.31)
(p = 0.001; Table 3; Figure 6).

Eight weeks after the basic and surgical therapy, the
activity of the enzymes (AST, ALT, ALP, ACP) in the saliva
of the subjects with AP was reduced but without statistical
significance (Table 3).

Correlation of clinical parameter values and
biochemical markers in patients with aggressive
periodontitis before the therapy

Analyzing the interconnection, no statistical correlation
was found between the values of GI, PD, PI, Bl and the val-
ues of the analyzed markers (AST, ALT, ALP, ACP, Ca, P) in
the saliva of subjects with AP, before the therapy (Table 4).

However, the Spirman correlation test showed a statisti-
cally significant correlation between the AST values in the
saliva and DI values (q = - 0.444; p = 0.026) and CI values
(p=-0.513; p = 0.009). The coefficient of correlation shows
that with the increase in the values of CI and D], there is
a decrease in AST values in the saliva of patients with AP
before the therapy (Table 4).

Correlation of the values of clinical parameters and
biochemical markers in patients with aggressive
periodontitis

No statistically significant relationship was found between
the values of clinical and biochemical parameters, in the
saliva of the experimental group after the therapy. Unlike
these data, a statistically significant corre-
lation was observed between the PI value
and the ALP level in the saliva (p = 0.020;

Biochemical | Gingival | Plague | Bleeding | Probing Debris Calculus Table 5). By the univariate regression analy—
markers index index index depth index index sis, the ALT has been found as statistically
AST p=-0.326 | p=-0.236 | p=-0.280 | p=0.076 | p=-0.444* | p=-0513%|  significant, thereforethe elevated values of
ALT 0=0.023 | p=-0.063 | p=-0.071| p=0.147 | p=-0.024 | p=-0.063 this enzyme are always present in patients
ALP p=-0.167 | p=-0.035|p=-0.043 | p=0.140 | p=-0.112 | p=-0.069 with AP.

Ca p=-0.143 | p=0.010 | p=-0.069 | p=0.167 | p=-0.109 | p=-0.080

P 0=-0.285 | p=-0.029 | p=-0.147 | p=-0.002 | p=-0.248 | p=-0.238

ACP p=-0.205 | p=0.086 | p=-0094| p=0.110 | p=-0.178 | p=-0.156 DISCUSSION

ALT - alanine aminotransferase; ALP - alkaline phosphatase; ACP - acid phosphatase;
p - Spirman’s coefficient of correlation; AST - aspartate aminotransferase;
*statistically significant linkage

Table 5. Correlation of the values of clinical parameters and biochemical markers in the

saliva of patients with aggressive periodontitis after therapy

In patients with AP, the condition of peri-
odontal tissues before and after the therapy
was analyzed, based on the values of clinical
parameters and the presence of biochemical

Biochemical | Gingival Plaque | Bleeding | Probing Debris Calculus markers in the saliva.
markers index index index depth index index . . . . .
During the periodontal infection, various
AST p=-0010| p=0.078 | p=0.057 | p=0309 | p=0.238 | p=0.165 1 .
AT —0118] p=0089 | p=0080 | p=-0.125| p=0097 | p=0185 enzymes from stromal, epithelial and in-
AL e o '394 o ;163* — 0'327 o '01 s oo 0 180 oo 0.058 flammatory cells are released into the saliva,
o Z - 0204 Z__ 0293 g - 0043 z - 0094 F;__ 0238 E - 01,3 | gingival fluid and blood [7, 8]. Chambers et
=0. =0. =0. =0. =0. =0. L lished the fi hat indicat-
P p=0.086 | p=-0.062 | p=-0.053 | p=0.158 | p=-0.259 | p=0.024 ad ] Pub 18 efl tt E lzisst ;tludylt 'at 1r.1d1Fat1
ACP p=-0062| p=0.166 | p=-0027 | p=0247 | p=-0.157 | p=0.196 | CC anincreaseinthe evels i gingiva

p - Spirman's coefficient of correlation; AST — aspartate aminotransferase;

ALT - alanine aminotransferase; ALP - alkaline phosphatase; ACP - acid phosphatase;

*statistically significant linkage
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fluid in dogs during the experimental peri-
odontitis. Since that time, many research-
ers have found that the AST activity in the
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saliva is proportionate to the degree of tissue damage dur-
ing the chronic periodontitis [10, 11] and gingivitis [12].
Due to the pathological process in periodontal tissues, the
integrity of the cells is impaired, the permeability of their
membranes is disturbed, and thus the AST is increasingly
released from the cytoplasm into the saliva. Also, the AST
values in the saliva [13] and gingival fluid [14] were in
correlation with the values of the Community Periodontal
Index of Treatment Needs. Our study has not proved that
there is a correlation between the values of clinical param-
eters and the AST activity in the saliva.

In patients with chronic periodontitis, three months
[11] or one month [12], after the basic therapy, there was
a decrease in the AST levels in the saliva. Similar results
were obtained in the gingival fluid [14]. Results of this
study indicate that the mean value of the AST activity in the
saliva of patients with AP was reduced two months after the
basic and surgical therapy. Some authors believe that the
decrease in AST activity in the saliva after the periodontal
therapy, is a consequence of periodontal tissue reparation
[8, 15]. In our study, in patients with AP, the mean PD was
5.05 + 1.08, but there was a PD decrease (4.08 + 0.98), after
the basic and surgical therapy. This decrease in the PD
was followed by a decrease in the AST levels in the saliva,
but without statistical significance. After the mechanical
therapy, in subjects with the chronic periodontal disease
the decrease in AST activity was in correlation with the
GI values and depth of the periodontal pocket [11]. The
reduced GI value and AST levels indicate that the gingival
health has improved [16]. In contrast to these studies, the
AST level in the gingival fluid [17] and saliva [18] was not
in correlation with the GI and PI values. Similar results
have been obtained in our research. However, we have
observed a statistical correlation between the increase in
the DI and CI values and the decrease in the AST activity.
The reason is in that the dental deposits are a predisposing
factor which can lead to the development of gingivitis and
periodontal disease.

Unlike the AST, the mean value of ALT (5.48 + 5.14 U/L)
in the saliva of experimental group was statistically signifi-
cantly higher than in the control group (2.40 + 2.51 U/L)
(p = 0.000). By univariate analysis, it was found that the ele-
vated ALT levels in the saliva are always present in subjects
suffering from AP. In addition, this enzyme can be an in-
dicator of the damage degree to the gingival tissuebecause
the GI values were increasing linearly with increasing ALT
levels in the saliva [10]. Also, in patients with chronic peri-
odontitis and gingivitis, a correlation was found between
the ALT level and the values of the depth of periodontal
pocket, the level of clinical attachment and the number of
periodontal-pathogenic bacteria in the saliva [15]. Data
of this study indicate that there is no statistical correla-
tion between the ALT levels and clinical parameter values.
After applying the conventional therapy, in patients with
chronic periodontitis, the level of ALT in the saliva [10]
was significantly reduced. This is in line with our results.
For the stabilization of periodontal tissue in patients with
AP, it is necessary to apply the mechanical/surgical and
antimicrobial treatment over a longer period [19]. Thus,

‘ DOI: https://doi.org/10.2298/SARH200205103P
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the appropriate periodontal therapy for AP significantly
changes the condition of the supporting structure of teeth,
resulting in the level of ALT in the saliva. The authors
consider that intracellular enzymes, especially the ALT,
can serve as biochemical markers of acute damage of soft
periodontal tissue during AP.

The ALP is an enzyme that catalyses the hydrolysis of
the monophosphate ester bond in the alkaline environ-
ment. Its increased presence in the saliva reflects changes
during the inflammation and destruction of periodontal
tissue [20]. In the localized and generalized form of AP,
a positive correlation between the pathological changes
in periodontal tissues and the ALP concentration in the
gingival fluid was demonstrated [21]. In our study, statisti-
cally significantly higher ALP values were measured in the
group of subjects with AP compared to those with a healthy
periodontium. Also, compared to healthy subjects, the level
of ALP in the saliva and gingival fluid was increased in pa-
tients with chronic periodontitis [22, 23, 24]. The authors
believe that, due to the tissue inflammation, there was an
accumulation of polymorphonuclear leukocytes (PMN)
that release the ALP into oral fluids [24]. Another study
demonstrated a greater ALP activity in the gingival fluid in
cases of chronic periodontitis, compared to patients with
AP [24]. This is probably due to an impaired PMN func-
tion in patients with AP. In line with the intensity of the
pathological process in periodontal tissue, the release of
ALP also correlated. In patients with chronic periodontitis,
the GI values and the depth of the periodontal pocket were
statistically correlated with the level of ALP in the saliva
and gingival fluid [10, 25]. The authors believe that the
ALP enzyme can be a predictor of progression of periodon-
tal diseases. In our investigation, no statistical correlation
was found between the values of clinical parameters and
the ALP concentration in the saliva.

After the basic and surgical therapy, the mean values of
the ALP concentrations in the saliva of patients with AP
(17.61 + 11.38) were lower than the mean value of concen-
tration (31.13 £ 37.79) before the therapy. Similar results
were obtained in the gingival fluid in subjects with AP
and patients with chronic periodontitis, after nonsurgical
treatment [24, 26]. The authors believe that the reduction
in ALP levels in the saliva can be a useful biomarker to
monitor the effectiveness of the applied therapy.

In this study, the ACP as an important marker of re-
modelling the bone tissue was analyzed in saliva. The mean
value of the ACP enzyme activity (17.53 £ 14.77 U/L) in the
saliva samples of AP subjects was higher than the mean val-
ue in the control group (15.62 + 8.52 U/L). Similar results
were obtained in subjects with chronic periodontitis [10].
As periodontal disease is progressing, destructive processes
develop in the alveolar bone, and ACP is released as a result
of an increased osteoclastic activity [22]. Our results show
that the ACP activity in the saliva of patients with AP was
reduced, two months after the basic and surgical therapy,
but without a statistical correlation. Reduction of the ACP
levels in the saliva after the conventional periodontal ther-
apy with a statistically significant correlation was observed
in subjects with chronic periodontitis [10, 22].
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Changes in the macro and trace element composition of
saliva might be indicative for pathological changes in peri-
odontal tissues [27]. Based on literature data, increased
concentrations of calcium and phosphate in the saliva are
the risk factors for the development of periodontitis [28].
Various studies have shown an increased concentration
of calcium in the saliva of patients with chronic peri-
odontitis compared to the group of subjects with healthy
periodontium [27]. Also, our results demonstrate an in-
creased calcium concentration in the saliva of subjects
with AP, which is in agreement with other studies [27, 29].
Unlike the calcium concentration, a statistically higher
phosphate concentration in the saliva of subjects with AP
(4.43 £ 1.92) was observed compared to the subjects in
the control group (3.87 + 1.31). It has been proven that
with the progression of periodontal disease, the levels of
calcium and phosphate in the saliva are correlated with
the values of clinical parameters (PI and GI) [29]. This
is contrary to our results because the calcium and phos-
phate levels in the saliva were not in the statistical cor-
relation with clinical parameters of the subjects with AP.
Increasing the concentration of electrolytes in the saliva
leads to mineralization of the dental plaque (tooth stones),
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which makes it difficult to clean, especially in the area of
periodontal sulcus.

CONCLUSION

Based on the obtained results, it can be concluded that the
increased level of intracellular enzymes (AST, ALP, ALT,
ACP) in the saliva of patients with AP is aconsequence of
release from damaged cells and / or metabolic changes in
periodontal tissues. After the basic and surgical therapy, the
values of these enzymes were reduced, and thus they can
be used to evaluate the effectiveness of the applied therapy.
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AHanu3a 6uoxemmjcKMX MapKepa y N/byBauku U Kopenauuja ca KNIMHUYKUM
napameTpuma Kog 06onenunx og arpecusHe NapoAoHTONaThje, Npe U nocne

Tepanuje

*KaHa Monosuh', BpaHko [oxuh?, Mapko Monosuh', Pagmuna O6pagosuh?, Meax Joxuh3

'"YHusep3uteT y KparyjesLiy, Gakyntet meamUMHCKUX Hayka, KparyjeBal, Cpbuja;

?Ynusep3utet y beorpapy, Cromatonowku dakyntet, Opesberbe 3a natonorujy, beorpag, Cpbuja;

3YHuBep3uTeT y beorpagy, CromatonoLuku akyntet, Onesberbe 3a 6uoxemujy, beorpag, Cpbuja;

*YHuBep3auTteT y Huwy, MeauumuHckn dakynteTt, Ofiesbetbe 3a MapoAaoHTONOrjy 1 opanHy MeauuuHy, Huw, Cpbuja

CAMETAK

YBoa/Uum ArpecnsHa napopoHTtonatuja (All) je nporpecnsHo
oborbere Koje foBoAM [0 owTehera MapoJOHTaNHUX TKUBA.
Linrb uctpaxnsarma 6110 je aHanusa MHTpahenmnjckmnx eHsnma
acnapTaT-amrHoOTpaHcdepase, anaHH-aMMHOTpaHchepase,
ankanHe ¢pocdarase, kucene pocdarase 1 enekTponuta (Kan-
umjyma, docdarta) y nibyBaukuy ncnutaHuka ca All n krxoBa Ko-
penauuja ca KNMHWYKMM NapamMeTprma, Mpe 1 Nocse Tepanyje.
MeTtope papa Y ctyanjy je ykibyueHo 30 nayujeHata ca All
(ekcnepumeHTanHa rpyna) 1 35 ncnutaHvika ca 3gpaBuM na-
poAoHUMjyMOoM (KOHTponHa rpyna). iHTpahenujckn eHsumum
(acnapTaT-amvHoTpaHcdepase, anaHMH-aMUHOTPaHChepase,
ankanHe docdatase, Kucene docdatase) n enekTpoNNUT (Kas-
umnjym, pocdatin) aHanusmpaH cy y HECTUMYNCAHOj NibyBayKu
ucnuTaHvka ca All, npe u nocne Tepanuje (6as3nuHe v Xupyp-
LIKE) 1 Y y30pLMMa MibyBayke UCMIUTaHMKa KOHTPOSHE rpyne.
AHanm3a 61MOXeMMjCKUX MapKepa je BpLeHa KMHETUYKIM Me-
Tozama, nomohy KomepLUjanHUX peareHaca.

Pe3yntatu KoHLueHTpaLuje 6roxeMujcknx mapkepa acnaptat-
amyiHoTpaHcdepase (28,18 + 25,16), anaHUH-aMMHOTPaHCde-

DOI: https://doi.org/10.2298/SARH200205103P

pase (5,48 £ 5,14), ankanHe dpocdatase (31,13 + 37,79), kucene
docdaraze (17,53 + 14,77), kanumjyma (2,80 + 1,97), docdata
(4,43 £ 1,92) y nybyBayKM NCMMTaHKKa eKCepUMEHTaHe rpyne
6uvne cy CTaTUCTMUKM 3HauajHO Behe Yy 0f4HOCY Ha KOHTPOMNHY
rpyny (p = 0,000; p = 0,001). BpegHOCTY KNMHUYKIMX Napame-
Tapa Cy bune CTaTUCTUYKM 3HaYajHO HUXe HAaKOH CNPOBEAEeHe
napogoHTanHe Tepanuje (p = 0,000). CnupmaHOBUM TECTOM
yoUeHa je CTaTMCTUYKa Kopenalmja n3mehy BpeaHOCTY acnap-
TaT-aMMHOTPaHchepase 1 BpegHOCTU MHAEKCa MEKMX Hacnara
(o =-0,444; p = 0,026) 1 nHAeKca YBPCTMX Hacnara (p =-0,513;
p =0,009). HakoH Tepanuje je nocTojana Kopenauuja nsmehy
BPEAHOCTM MNaK MHAEKCa 1 HUBOA ankasHe docdartase y niby-
Bayku (p = 0,020).

3akmyuak CnpoBefieHo NCTpaxmBatbe fonpuHehe 6omem
pasymeBatby v CTaHAAPAM3aLMj1 BrioMapKepa y NibyBayKy Koju
6V nomMorny y AnjarHoCTMKOBakby 1 npahery cnpoBefeHe Ta-
panuje kof obonenvix og Arll.

KmbyuHe peumn: arpecrBHa napopoHTonatuja; MHTpahenmjckm
€H3UMW; NJbyBayKa
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