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ABSTRACT

The aim: Of our study was to establish how the biological rhythm of human affects the reparative functions of the body in terms of odontogenic purulent-inflammatory diseases
of the maxillofacial localization.

Materials and methods: The research was conducted on the basis of the Department of Maxillofacial Surgery on the basis of «Poltava Regional Clinical Hospital. M.V.
Sklifosovsky». A total of 40 patients with odontogenic phlegmons of maxillofacial localization.

Results: On the first day of the study, the indicators of the clinical condition of patients did not have a significant difference in all study groups. On the 3rd day of all studied
groups, the number of points probably decreased compared to the first day of the study by 22.5%, 23.1%, 23.7%, 22.7%, respectively. On day 5, we have observed a significant
difference between the previous results in all groups: 1a - 26.6%, 1b - 23.8%, 2a - 23.9%, 2b - 24.0%.

Conclusions: The most effective treatment results were observed in patients of the morning chronotype who underwent surgery in the morning. Thus, the influence of the

morning chronotype of the circadian rhythm on the course of reparative processes is manifested in the later stages of reparative regeneration.
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INTRODUCTION

The chronotype is a construct that captures a person’s
circadian phenotype, whether it is morning or evening
behavioral preferences, or a subjective measurement based
on the timing of reported behavior. This phenotype is orga-
nized by an evolutionarily acquired circadian clock system,
which is organized in the order of the main pacemaker lo-
cated in the suprachiasmatic nucleus of the hypothalamus,
which synchronizes the peripheral generators present in
almost all cells of the body. Thus, the evening chronotype
is most consistently associated with the severity of mood
disorder symptoms, where evidence suggests that it is a
transdiagnostic correlator of severity, anxiety symptoms,
attention deficit, and maladaptive behaviors such as ag-
gression. Longitudinal studies indicate the possibility that
the evening chronotype precedes depression and anxiety.

Neural processes associated with affective regulation may
underlie the associations between the evening chronotype
and inflammatory diseases of the maxillofacial area (phleg-
mons and abscesses) [1].

The chronotype changes with age, which creates a mis-
match between the (late) and (early) circadian clock. In
general, evening (late) chronotypes are characterized by
a higher number of points, which determines the degree
of importance of the clinical condition. In addition, the
time of day plays an important role, because the effect of
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chronotype on the characteristics of the clinical condition
of patients is strongest in the morning and disappears in
the afternoon [2]. Some authors argue that clinical data
studied at different times of the day can affect not only
circadian rhythms [3], but in general can impair cognition,
emotional functioning and decision making [4] and also
affect the reparative functions of the body.

THE AIM

The aim of our study was to establish how the biological
rhythm of human affects the reparative functions of the
body in terms of odontogenic purulent-inflammatory
diseases of the maxillofacial localization, namely wound
cleansing and healing.

MATERIALS AND METHODS
The research was conducted on the basis of the Department
of Maxillofacial Surgery on the basis of «Poltava Regional
Clinical Hospital. M. V. Sklifosovsky». A total of 40 patients
with odontogenic phlegmons of maxillofacial localization
(1-3 cell spaces), aged 40 to 60 years, without systemic chron-
ic diseases, regardless of gender, participated in the study.
Patients were divided into 2 groups, each of which in-
cluded 2 subgroups, namely:
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Table 1. Characteristics of the clinical condition of patients with odontogenic phlegmons of the maxillofacial localization depending on the circade rhythm

A group of patients

The term of the study 1a 1b 2a 2b
(n=10) (n=10) (n=10) (n=10)
1st day 21,3+0,30 22.0+0,21 21,9£0,17 21,5%£0,22
3rd day 16,5+£0,16* 16,8+0,13 16,7£0,26 16,6£0,22
5th day 12,1£0,23% ** *x* 12,8+0,13 12,7+£0,15 12,6+0,16
7th day 5,7+0,21%* ** 6,1+£0,10 6,2+0,13 5,9+0,10
Notes:

* - p <0.05 relative to the previous study period;
** - p <0.05 relative to group 2b;
*** - p <0.05 relative to group 2a.

1 group (20 patients) with morning chronotype:

a. Opening and drainage of phlegmon in the morning
(from 06:00 to 12:00) - 10 patients;

b. Opening and drainage of phlegmon in the evening
(from 15:00 to 21:00) - 10 patients.

2 group (20 patients) with evening chronotype:

a. Opening and drainage of phlegmon in the morning
(from 06:00 to 12:00) - 10 patients;

b. Opening and drainage of phlegmon in the evening
(from 15:00 to 21:00) - 10 patients.

To characterize the reparative processes in the treatment of

these patients, we evaluated the following characteristics:

« temperature (from 0 - 3 points);

« pulse (from 0 to 3 points);

« pain (from 0 to 3 points);

« collateral edema (0-1 points);

« opening the mouth (from 0 to 3 points);

« features of the wound condition (from 0 to 4 points);

« the amount of purulent exudate (from 0 to 2 points);

« the presence of granulation tissue (from 0 to 2 points);

« epithelialization of the wound (from 0 to 2 points).

RESULTS

Treatment of patients of all study groups was carried out
according to the standard protocol of medical care, opening
and drainage of phlegmons of maxillofacial localization
and medical treatment were performed. The methods of
treatment of patients were the same for all experimental
groups.

Assessment of the clinical condition of patients was
performed on the Ist, 3rd, 5th and 7th day after surgery.
Characteristics of the scores that characterize the clinical
condition of patients are shown in table .

On the first day of the study, the indicators of the clinical
condition of patients did not have a significant difference
in all study groups. This can be justified by the fact that
the clinical course was similar in all groups and all patients
received the same treatment.

On the 3rd day of all studied groups, the number of
points probably decreased compared to the first day of the
study by 22.5%, 23.1%, 23.7%, 22.7%, respectively among
ourselves.

According to the results of the study on day 5, we
observed a significant difference between the previous
results in all experimental groups: 1a - 26.6%, 1b - 23.8%,
2a - 23.9%, 2b - 24.0%. However, in patients of the morn-
ing chronotype, we noted an improvement in the clinical
condition after surgery in the morning, in contrast to the
surgery performed in the evening, which was characterized
by a probable decrease in the number of points by 23.8%.
There was also an improvement in the clinical condition of
patients in this group compared to patients with evening
chronotype when opening the phlegmon in the morning
by 26.6%.

On the 7th day of the study, we observed a significant
decrease in the number of points relative to the 5th day of
the study in all groups: 1a - 53.7%, 2b - 52.3%, 2a - 51.7%,
2b - 53.1%, which characterized the improvement of the
clinical condition.

DISCUSSION

However, the best results, as on the 5th day of the study,
were observed in group la (patients of the morning chro-
notype, who underwent surgical treatment in the morn-
ing). The number of points in this group was probably
lower by 26.6% compared to the 3rd day of postoperative
period.

According to the study, it was found that circadian
rhythms have an impact on the course of reparative pro-
cesses in patients with purulent-inflammatory diseases
of the maxillofacial localization, depending on the time
of surgery.

Almost all life on Earth undergoes regular 24-hour
ecological cycles. This, in turn, has led to the evolution
of daily (diurnal) rhythms driven by autonomous cells
with biological clocks that allow organisms to anticipate
and adapt to temporary changes in their environment. In
mammals, circadian timing occurs due to the preserved
loops of the transcription and translation feedback oscilla-
tors, which form a round-the-clock clock [5]. The round-
the-clock clock causes important physiological reactions,
including temporary gates of a number of inflammatory
processes [6-8] and antioxidant reactions [9]. It functions
as a cell-autonomous synchronization mechanism [10],
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allowing temporary segregation of both physiological and
pathophysiological programs [11, 12]. At the cellular level,
the circadian clock consists of a feedback loop transcrip-
tion - translation [13]. Thus, according to Correa and the
authors, the morning chronotype has a better assessment
of emotional images, better sleep quality, a more positive
mood than the evening [14]. From the publications of
foreign authors [15] it is also known that due to frequent
sleep deprivation, this applies to owls, or sleep deprivation
in people with early chronotype, these people have the most
pronounced metabolic signs of sleep deprivation, which
in turn affected elevated medium chain acylcarnitines in
healthy blood [16].

But the influence of circadian rhythms on the course
of reparative processes under conditions of odontogenic
phlegmon is not presented in the literature.

CONCLUSIONS

The most effective treatment results were observed in pa-
tients of the morning chronotype who underwent surgery
in the morning. In this case, probable clinical changes were
recorded on the 5th and 7th day in their absence on the
Ist and 3rd day. Thus, the influence of the morning chro-
notype of the circadian rhythm on the course of reparative
processes is manifested in the later stages of reparative
regeneration.

REFERENCES

1. Almoosawi S., Vingeliene S., Gachon F. et al. Chronotype: Implications
for Epidemiologic Studies on Chrono-Nutrition and Cardiometabolic
Health. Adv Nutr. 2019;10(1):30-42.

2. Fischer D., Lombardi D.A., Marucci-Wellman H., Roenneberg
T. Chronotypes in the US - Influence of age and sex. PLoS One.
2017;12(6):e0178782.

3. Weitzer J., Castafio-Vinyals G., Aragonés N. et al. Effect of time of day
of recreational and household physical activity on prostate and breast
cancer risk (MCC-Spain study). Int J Cancer. 2021;148(6):1360-1371.

4. Millar B.M., Starks T.J., Rendina H.J., Parsons J.T. Three Reasons to
Consider the Role of Tiredness in Sexual Risk-Taking Among Gay and
Bisexual Men. Arch Sex Behav. 2019;48(1):383-395.

5. Mohawk J.A., Green C.B., Takahashi J.S. Annual review of neuroscience.
2012;35:445-462.

6. Pariollaud M. et al. Circadian clock component REV-ERBa controls
homeostatic requlation of pulmonary inflammation. J. Clin. Invest.
2018;128: 2281-2296.

7. Gibbs J. et al. An epithelial circadian clock controls pulmonary
inflammation and glucocorticoid action. Nat. Med. 2014;20:919-926.

8. Cunningham P.S. etal. Incidence of primary graft dysfunction after lung
transplantation is altered by timing of allograft implantation. Thorax.
2019;74: 413-416.

9. Pekovic-Vaughan V. et al. The circadian clock requlates rhythmic
activation of the NRF2/glutathione-mediated antioxidant defense
pathway to modulate pulmonary fibrosis. Genes Dev. 2014;28: 548—560.

10. Takahashi J. S.Transcriptional architecture of the mammalian circadian
clock. Nat. Rev. Genet. 2017;18: 164-179.

1348

11. Hatori M. et al. Time-restricted feeding without reducing caloric intake
prevents metabolic diseases in mice fed a high-fat diet. Cell Metab.
2012;15: 848-860.

12. Archer S. N., Schmidt C., Vandewalle G., Dijk D. J. Phenotyping of PER3
variants reveals widespread effects on circadian preference, sleep
requlation, and health. Sleep Med. Rev. 2018;40: 109—-126.

13. Man K., Loudon A., Chawla A. Immunity around the clock. Science.
2016;354: 999-1003.

14. Correa A., Alguacil S., Ciria LF. et al. Circadian rhythms and decision-
making: a review and new evidence from electroencephalography.
Chronobiol Int. 2020;37(4):520-541. doi:10.1080/07420528.2020.17
15421.

15. Van den Berg R., Mook-Kanamori D.0., Donga E. et al. A single night
of sleep curtailment increases plasma acylcarnitines: Novel insights in
the relationship between sleep and insulin resistance. Arch. Biochem.
Biophys. 2016;589:145-151. doi: 10.1016/j.abb.2015.09.017.

16. Davies S.K., Ang J.E., Revell V.L. et al Effect of sleep deprivation on the
human metabolome. Proc. Natl. Acad. Sci. USA. 2014;111:10761-
10766. doi: 10.1073/pnas.1402663111.

The study was a part of the research No 0120U101151 “The
contribution of components of the molecular clock in the
defeat of periodontal tissues in its inflammatory diseases for

the development of methods of prevention and treatment”
funded by Ukrainian Ministry of Health Public Service.

ORCID and contributionship:

David S. Avetikov: 0000-0002-7055-3589 4
Vitaliy O. Lychman: 0000-0001-7953-7756 P
Kateryna P. Lokes: 0000-0002-8847-837X "
Dmitriy V. Steblovsky: 0000-0001-7907-8406 °
Valeriy V. Bondarenko: 0000-0002-3374-0246 ©
Oksana A. Shlykova: 0000-0002-6764-2767 -
Thor P. Kaidashev: 0000-0002-4708-0859 *

Conflict of interest:
The Authors declare no conflict of interest.

CORRESPONDING AUTHOR
Vitaliy 0. Lychman

Poltava State Medical University

23 Shevchenko st., 36024 Poltava, Ukraine
tel: +380951266514

e-mail: lidman@i.ua

Received: 05.11.2020
Accepted: 14.04.2021

A -Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis,
D —Writing the article, E — Critical review, F — Final approval of the article



