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Kiyev Tibb Universiteti*, Xarkov Diplomdansonraki Tohsil iizra Tibb Akademiyasi?,
Xarkov Milli Tibb Universiteti®, Sumi Déviat Universiteti*, Ukrayna

Xiilasa. Alt ¢ono nahiyasindon travmaya moruz qalmis soxslorin miialicasinin miixtalif marhalalorinda
agiz boslugu mayesinin xiisusiyyatini aragdirmaq magsadila tadqiqat aparilmisdir.

Umumiyyatls alt conasindan travmaya moruz qalmis 112 xastanin stomatoloji statusu dispanserizasiyanin
miixtalif marhalalarinds tadqiq edilmigdir. Miialiconin baslanmasindan avval va  miialicanin miixtalif
marhalalorinds sagalma proseslorinin gedisatina nazarat etmok magsadilo agiz boslugu mayesinin biofiziki
va biokimyavi xarakteristikasi miiayyonlasdirilmisdir.

Alt ¢onasindan travma almig xastalorda aparilan klinik miisahidonin miixtalif marhalalorinds agiz boslugu
mayesinin biokimyavi va biofiziki XasSalorinda askar nazara carpan dayisikliklar bas vermisdir: immobiliza-
siyadan avvalki marhaloda mayenin bufer tutumu immobilizasiyadan sonraki I va Il marhalolodokino nisbaton
asagr olmug, immobilizasiyadan sonraki morhaladsa isa avval aldo edilmis saviyyadon forqlonmomigdir.
Immobilizasiyamn I va II morhalalorinds agiz boslugu mayesinin ozliiliiyii ahamiyyatli doracads artmus,
postimmobilizasiya marhalasinda isa nisbaton azalmisdr; mayenin pH-nmin orta giymati do azalmisdir va bu,
agiz suyu ifrazimn siratinin do azalmasi ilo miisayiat edilmisdir. Agiz boslugu mayesinin tursu-galovi
miivazinatinin sabitliyi isa bufer sistemi sayasinda tomin edilmisdir (22 %), mayenin pH-1 azalmis (23 %),
ozliliiyii (13 %) artmis va agiz suyunun sekresiyasi (67 %) azalmisdir. Travma almis alt ¢onanin immobili-
zasiyast zamani agiz suyunun qeyri-spesifik miihafizoedici amili olan lizosimin aktiviiyi artmus,
immobilizasiyadan sonraki marhalods isa siiratlo azalmigdir. Bu isa agiz boslugu mayesinds mikroorqa-
nizmlarin siiratlo artmast ilo miisayiot edilirdi.
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Summary. A study has been conducted to investigate the characteristics of oral cavity saliva at various
stages of treatment in individuals who have sustained mandibular trauma.

At the stages of clinical monitoring, the biophysical and biochemical characteristics of oral fluid in 112
patients with mandibular injuries changed significantly: in the pre-immobilization period, the buffering
capacity of oral fluid value was lower compared to that in the first and second immobilization periods, while
in the post-immobilization period, it did not differ from the values reached. The viscosity of oral fluid
increased significantly in the first and second immobilization periods, while in the post-immobilization
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period, there was a relative decrease in this parameter; the mean group pH values also decreased; this
occurred in the setting of a decrease in the salivation rate, and the maintenance of the acid-base balance of
the oral cavity was provided by a decrease in buffering capacity of oral fluid (by 22.0%), a decrease in the
pH of oral fluid (by 23.0%) with an increase in its viscosity (by 13.0%) and a decrease in the salivation rate
(by 67.0%). When analyzing the state of local non-specific protection of oral fluid in patients with
mandibular injuries, an increase in lysozyme activity was found in the first period and its rapid decrease in
the post-immobilization period, which was accompanied by a significant increase in the degree of microbial
contamination of the oral cavity, as indicated by changes in absolute and relative urease activity, as well as
an increase in the degree of dysbiosis in the second immobilization and post-immobilization periods, which
corresponded to the clinically decompensated stage of dysbiosis.

Introduction. Treatment of the maxilla-
facial region injuries, in particular, those of
the mandibula, is one of the urgent tasks of
maxillofacial surgery, and the high frequency
of complications, primarily contractures,
determines the need for further improvement
of complex treatment, including timely and
adequate use of rehabilitation measures [1,2].
In a system of complex treatment in patients
with mandibular injuries, any of its periods,
namely pre-immobilization, immobilization,
and post-immobilization ones, are extremely
significant, when in the setting of morpho-
logical substrate restoration, the state of
periodontal tissues and restoration of the
patient's psychophysiological state are crucial
for recovery and full restoration of functions
[3,4]. It can be provided by the functional
approach to rehabilitation and an early start of
the rehabilitation program. Modern trends in
the treatment of patients with mandibular
injuries are undergoing drastic changes,
which is associated with the introduction of
new modern surgical technologies, methods
for assessing adaptive reserves, tactics for
protecting periodontal tissues, and rehabilita-
tion programs aimed at preventing contracture
formation into practice [5,6]. At the same
time, further improvement is required, in
particular, advanced treatment and rehabilita-
tion tactics of a dental surgeon and the
process of patient management in the post-
immobilization period.

The aim of the study was to investigate
the characteristics of oral fluid at the treat-
ment stages in patients with maxillofacial

injuries, in particular mandibular ones.
Materials and methods. The study of the dental
status of 112 patients with mandibular injuries was
performed at the stages of their clinical monitoring
(CM): stage one, in their pre-immobilization period,
stage two, at the end of the first immobilization period,
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stage three, at the end of the second period of
immobilization, and stage four, in the post-
immobilization period. At the stages of assessment of
treatment effectiveness, before and at different times
after treatment, the following indicators were
determined in patients' oral fluid (OF): salivation rate,
oral fluid pH, its viscosity, and urease activity in OF
[7-10], with a further calculation of the buffering
capacity of oral fluid (BCOF) and the value of relative
urease activity. The levels/activity of catalase (CA)
[11], superoxide dismutase (SOD) [11, 12], reduced
glutathione (RG) [13], secretory immunoglobulin A,
and the degree of OF dysbiosis were determined in OF.
The study was performed according to a standardized
program for collection, accumulation, and analysis of
the results. Well-known and widely used methods for
clinical statistics were applied: anamnestic quantitative
analysis, variational statistics, probabilistic distribution
of clinical signs with the reliability assessment of the
results [14-17]. Clinical and statistical data were
processed using methods of variational statistics
(arithmetic averages, their errors; the differences in
means by one-tailed student's t-test at p<0.05 were
considered reliable).

Results and discussion. The study of the
biophysical and biochemical properties of OF
at the stages of clinical monitoring in patients
with mandibular injuries (in pre-immobili-
zation, immobilization, and post-immobiliza-
tion periods) revealed significant differences
in the homeostatic properties of OF, in
particular, its buffering capacity (BCOF).
Thus, in the pre-immobilization period,
BCOF was (5.92+0.05) units and it was
significantly (p<0.05) lower in the first and
second immobilization periods (5.11£0.06
units and 4.78+0.03 units, respectively). In
contrast, while in the post-immobilization
period, this indicator did not differ from the
values achieved in the second immobilization
period (Table 1). At the same time, the visco-
sity of OF at the stages of clinical monitoring
was characterized by dynamic changes, in
particular, a significant increase in the
viscosity of PP was recorded in the first and



Table 1. Biophysical and biochemical parameters of oral fluid at the stages of
clinical monitoring in patients with mandibular injuries

Values (M+m%) at the stages of clinical monitoring
Biophysical and biochemical parameters (n=112)
of oral fluid Preimmobi- first . Postimmobi-

o h second period A

lization period lization
Buffering capacity of OF, units 5.9240.05 | 5.11£0.06° | 4.78+0.03" 4.61+0.04°
Oral fluid viscosity 1.43+0.01 | 1.58+0.02* | 1.67+0.03*" | 1.58+0.02%"
Oral fluid pH, units 6.95+0.02 | 6.52+0.03% | 5.94+0.03*° | 5.36+0.04*"
Salivation rate, cm*/min 0.99+0.02 0.71£0.05% | 0.37+0.02%" 0.38+0.06
Urease activity, mmol/L 2.46+0.04 7.27+0.11% | 10.73+0.19*° | 10.56+0.30°%
Relative urease activity 1.4740.04 | 2.56+0.07° | 5.22+0.09*" 5.28+0.11°

Note: * significant differences in comparison with the corresponding value in the pre-immobilization
period, at p<0.05; ° significant differences in comparison with the corresponding value in the

previous period, at p<0.05; OF, oral fluid

second immobilization periods (respectively,
up to 1.58+0.02 units and 1.67+0.02 units,
p<0.05), while in the post-immobilization
period, there was a relative decrease in the
viscosity of OF, which did not reach the
baseline values.

A decrease in BCOF and an increase in OF
viscosity occurred in the setting of a gradual
decrease in the index point of the acid-base
balance of OF: the mean group pH values for
the period of clinical monitoring changed from
(6.95+0.02) units to (5.38+0.02) units, p<0.05.

The salivation rate level was quite
significant; it changed dynamically, with
(0.99+0.02) cm®min in the pre-immobiliza-
tion period and (0.33+0.04) cm®min in the
post-immobilization period, p<0.001. Given
the above: maintaining the acid-base state of
the oral cavity (OC) was provided by a
decrease in the buffering capacity of OF (by
22.0%), a decrease in pH of oral fluid (by
23.0%) in the setting of an increase in its
viscosity (by 13.0%) and a decrease in the
salivation rate (by 67.0%). Naturally, these
functional and physiological changes were
accompanied by an increase in the relative
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level and absolute indexes of the microbial
enzyme urease activity; thus, the activity of
urease increased by the end of the second
immobilization period (in the pre-immobili-
zation period, (2.46+0.04) mmol/dm® and
(10.71+0.21) mmol/dm®, respectively), a
similar pattern was also typical for an increase
in the level of the relative urease activity (in
the pre-immobilization period, (1.47+0.04)
units and (5.22+0.09) units, respectively).

When analyzing the state of local non-
specific protection of the OC, it was found
that the antimicrobial activity of lysozyme,
both absolute and relative, increased signifi-
cantly (p<0.05) in the first immobilization
period: from (0.74+0.03) units to (0.89+0.02)
units, and a rapid decrease was registered (to
(0.54+0.02) units and (0.55+0.03) units, res-
pectively, p<0.001), i.e. by a factor of 1.5, in
the second immobilization and post-immobi-
lization periods. Apparently, in the pre-
mobilization period, in this group of patients,
there was a violation of the microbiocenosis
of this biotope due to the activity of oral
microflora, which is confirmed by insufficient
OC hygiene.



Table 2. Immunometabolic parameters of oral fluid at the stages of
clinical monitoring in patients with mandibular injuries

Values (M+m%) at the stages of clinical monitoring (n=112)
Values of oxidative homeostasis of oral pre- post-
fluid immobili- first period | second period immobili-
zation zation
Relative lysozyme activity, units 0.74+0.03 0.89+0.02° 0.53+0.03%" 0.57+0.02°
Lysozyme activity, ug/mL 73.7+2.81 | 83.87+£1.32% | 51.21£0.59*" | 55.53+0.95%
Degree of dysbiosis 1.94£0.05 | 3.17+0.11* | 4.98+0.11*" | 8.10+0.19*
Secretory immunoglobulin sigA 0.64+0.03 0.62+0.05 0.58+0.03 0.46+0.02%"
Superoxide dismutase (U/100) 16.4£0.30 | 15.0£022*° | 14.3+0.18*° 11.4+0.21°
Reduced glutathione, units 28.6+0.8 26.3+0.7%° 23.140.4%" 20.7+1.2°
Catalase, units 6.10+0.13 5.69+0.12% 5.48+0.21°% 3.70+0.162°

Note: ? significant differences in comparison with the corresponding value in the pre-immobilization
period, at p<0.05; ° significant differences in comparison with the corresponding value in the

previous period, at p<0.05

At the stages of clinical monitoring, a
significant increase in the degree of microbial
contamination of the oral cavity was revealed,
as indicated by the changes in the absolute and
relative activity of OF urease (see Table 2); due
to such changes in the oral biotope, there was a
substantial and significant (p<0.01) increase in
the degree of dysbiosis in the second
immobilization  and post-immobilization
periods, (4.98+0.11) units and (8.10+0.19)
units, respectively, which corresponded to the
clinically decompensated stage of dysbiosis. In
support of the regular increase in OC dysbiosis
in patients of this group, significant (p<0.01)
changes in the dysbiosis index were revealed as
soon as in the first immobilization period
compared to the pre-immobilization period,
(3.17+£0.11) units and (1.94+0.06) units,
respectively: in fact, the degree of dysbiosis
corresponded to the second clinically
subcompensated stage.

The activity of secretory immunoglobulin
slgA was also characterized by a gradual
decrease in the values with reaching minimum
values in the post-immobilization period
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((0.64+0.03) units in the pre-immobilization
period and (0.46+0.02) units in the post-
immobilization period, p<0.01).

Analysis of changes in the values of the
enzymatic antioxidant defense of OF revealed
that SOD activity decreased significantly as
soon as in the first immobilization period (from
(16.4+0.30) units to (15.0+£0.22) units,
respectively, p<0.05) and, at further stages of
clinical monitoring, it continued to decrease
until the level of (11.8+0.23) units was reached
in the post-immobilization period (p<0.001).

The activity of RG and CA changed
somewhat differently; for example, a significant
decrease in RG was registered at all stages of
monitoring, and in general, it decreased 1.6-
fold. These indicators were registered only in
the late period and, repeatedly, in the long-term
postoperative periods. The level of catalase
activity decreased more progressively and
almost 2-folds ((6.1+0.13) units in the pre-
immobilization period and (3.7+0.16) units in
the post-immobilization period).

At the stages of clinical monitoring of
patients with maxillofacial region injuries,



catalase activity was characterized by the
highest rates of decline (decreased by 30.0%),
and the degree of dysbiosis was characterized
by the highest growth rates (increased 4-folds).

Conclusions.

1. At the stages of CM, the biophysical and
biochemical characteristics of OF in patients
with mandibular injuries changed significantly:
in the pre-immobilization period, the BCOF
value was significantly lower (p<0.05) com-
pared to that in the first and second immobi-
lization periods, while in the post-immobi-
ization period, it did not differ from the values
reached. The viscosity of OF increased signifi-
cantly in the first and second immobilization
periods, while in the post-immobilization
period, there was a relative decrease in this
parameter; the mean group pH values also
decreased. this occurred in the setting of a
decrease in the salivation rate, and the
maintenance of the acid-base balance of the OC
was provided by a decrease in BCOF (by
22.0%), a decrease in the pH of oral fluid (by
23.0%) with an increase in its viscosity (by
13.0%) and a decrease in the salivation rate (by
67.0%).

2. When analyzing indicative parameters of

the state of local non-specific protection of OF
in patients with maxillofacial region injuries, an
increase in lysozyme activity in the first period
and its rapid decrease in the post-immobili-
zation period were found. It was accompanied
by a significant increase in the degree of
microbial contamination of the OC, as indicated
by changes in the absolute and relative urease
activity, as well as an increase in the degree of
dysbiosis in the second immobilization and
post-immobilization periods, which corres-
ponded to the clinically decompensated stage of
dysbiosis.

3. It is proved that depending on the stage of
treatment of patients with mandibular injuries,
such a homeostatic system as "oral fluid" is
characterized by different levels of sanological
order and, possibly, different diagnostic
significance and degree of influence on the risk
of post-immobilization complications, including
reflex muscle contractures.

Based on the data obtained, the prospects
for further research are related to the analysis
of the relationships between the parameters
studied and clinical and informational modeling
of pathogenetic mechanisms of reflex muscle
contracture formation.
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JUHAMUKA UBMEHEHHUHW CBOMCTB POTOBOM ) KMJKOCTH HA 3TANAX JIEYEHMSI U
PEABWINTALIUU TALIMEHTOB C NEPEJIOMAMM HUKHEM YEJIIOCTH
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Pe3tome. bpiu IpoBeIeHbI UCCIEIOBAHNS C LIENBI0 U3YUUTh XapaKTePUCTUKU POTOBOM KHUIAKOCTH Ha dTamax
JIeYeHHUs! y TIOCTPAJABIINX C TPABMaMH HIKHEUEITFOCTHOWIETIOCTHO O0JIACTH.

N3yueno cromaronmoruueckuil craryc 112 mocTtpagaBmIMX € TpaBMaMy HIDKHEW YENIOCTM HA 3Tamax UX
JucriancepHoro Habmoaenus. Ha stanax oreHku 3 (heKTUBHOCTH JICUSHUS 10 U B Pa3HBIE CPOKH TOCIIE JICUEHHUS
B POTOBOH JKHIIKOCTH OOJBHBIX OIpPEAesUIH OnopH3ndecKue W OMOXMMHUYECKHE XapaKTEPUCTUKU POTOBOM
KHTKOCTH.

Ha pa3sbix sTamnax KIMHAYECKOTO HAO0IeH!s] OnO(U3HIECKHEe U OMOXUMITYECKHE XapaKTEePUCTUKH POTOBOH
YKHUJKOCTH TIOCTPAAABIINX C TPAaBMaMM HIDKHEH YeNFOCTH JIOCTOBEPHO M3MEHWINCH: B JOMMMOOMIH3AHOHHOM
neprojie 3HaueHue Oy(pepHOl EeMKOCTH POTOBOH KHMIKOCTA OBLIO HIKE, YeM B TIEPBBI W BTOPOW TMEPHOIIBI
MMMOOMIIN3AIINH, & B TIOCTUMMOOMIM3AIIMOHHBIN MEPHO]T He OTIAMYANAch OT IOCTUTHYTHIX 3HaYeHHWH. Bs3kocTh
POTOBO# KHAKOCTH JOCTOBEPHO YBEIHYMBAJIACH B TEPBBIA M BTOPOW MEPUOAb MMMOOMIM3AIMH, TOT/Aa KaK B
MTOCTUMMOOMIM3AIIMOHHBIA TIEPHO/T HAOFONAIIOCh OTHOCHTEIIFHOE CHIDKEHHE J3TOTO TIOKa3aTells; CpelHue
3HaueHus1 pH Tpymbl TakKe CHUZWIIMCH; 3TO MPOUCXOIUIO Ha (DOHE CHIDKEHHS! CKOPOCTH CITFOHOOT/IEIICHUS, a
MOJIepKaHUEe KUCIOTHO-IIETIOUHOTO OajlaHca POTOBOM IKHMIKOCTH OOECIIeUMBAIOCH CHIDKEHHUEM OydepHOH
crocoOHOCTH poTOBOM xkuakoctr (Ha 22,0%), cHkennem pH poToBoi#t xuakoctu xunkoctd (Ha 23,0%) c
yBenuueHneM ee BsizkocTH (Ha 13,0%) M CHKeHHeM CKOpOCTH ciroHooTneneHus (Ha 67,0%). [lpn anammsze
COCTOSTHHSI MECTHOM HeclenM(pUIecKOr 3aIlliThl POTOBOW JKUIIKOCTH Y TIOCTPAJaBIIMX C TPaBMaMH HIDKHEH
YETIOCTH BBISIBJICHO TOBBIIIIEHHE AKTHBHOCTH JM30LIMMa B TIEPBBI TNEpUOA U €€ OBICTpOe CHIKEHHE B
MOCTUMMOOMIIM3ALMOHHOM MIEPHUOIE, YTO CONPOBOXKIATIOCH 3HAUYMTEIBHBIM MOBBIILICHUEM CTEIIEHH MUKPOOHOTO
o0ceMeHeHHsT POTOBOM JKUIIKOCTH.
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