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Abstract

AIM. The feature of adaptive potential of secretory function of the small salivary glands besides flying
composition of the civil aviation.

MATERIALS AND METHODS. In the article presented results of the study of secretory function of small salivary
glands beside 20 employees of flying and 15 overland compositions of civil aviation at the age 20-50 years
with pathology of oral cavity and with sound condition of dentistry status. For achievement delivered purposes
have developed and felt the way, concluding in revealing the small salivary glands on emerged secret and
fixation its paper pattern in the manner of imprint. About level of the secretions of the small salivary glands
witnessed the different diameter an imprint of secret. As a matter of convenience count small salivary glands
divided in four orders in depending of diameter heel secret — from the most small, referred to IV order, before
the most large (I order).

RESULTS. Amongst flying composition with sound condition of dentistry status at observation of the paper
pattern revealed area of the lips with concentration of the small salivary glands only 1-st and 2-nd degree.
Beside they comes to light scant few of the small salivary glands Il and Il order, density their small, on upper
lip they, as contrasted with glands IV order, concentrated to medium closer, but on lower lip — on side left and
right half. Beside flying composition with dentistry pathology discovered quite other regularity in respect of
concentrations of the small salivary glands on upper and lower lip: both on upper and on lower lip practically
were not discovered small salivary glands lll and IV orders. Together with that quantitative importance of the
small salivary glands Il order besides flying composition with pathology of oral cavity turned out to be similar
to patient without dentistry pathology.

CONCLUSIONS. Beside flying composition with dentistry pathology on amount of the secretions in the first
place answer the glands Il order, then to them are connected the glands Il order. Beside they practically do
not exist the appearances of the secret of the small salivary glands IV order that is indicative of absence their
reserve function, conditioned stress-induced influence extreme factor of aircraft flight.
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Pe3iomMe

LLEJIb. JaTb xapakTepucTuky agantauMoHHOro NoTeHUMana BblAeNNTeNbHOM GYHKLUMN ManbiX CIIIOHHbIX Xe-
nle3 y NeTHOro cocTaBa rpa>xaaHckon aBmaumn.

MATEPUAJbI N METO/ZbI. B paboTe npeacTaBneHbl pe3ynbraThl U3y4eHUs! BbIAENNTENbHOM GYHKLIMN MasibiX
CIIOHHBIX Xene3 y 20 coTpyaHUKOB NETHOro 1 15 Ha3eMHOro cocTtaBa rpaxaaHCckon aBmauum B BO3pacTe
20-50 neT ¢ natofnorven NOAOCTM PTa U MHTAKTHLIM COCTOSIHUEM CTOMATONIorn4yeckoro craryca. nsa no-
CTMXEHMS NOCTaBNEHHOW Lenu paspabdoTany U UcnbiTanm crnocob, 3akioyaoWmniics B BbISBIEHUN MasbiX
CJIIOHHbIX XeNie3 Mo BbICTYNUBLLEMY CEKPETY U duKcauum ero BymMmaxHbiM LWABGIOHOM B BUAE OTNEYaTKOB.
00 ypOoBHE CEKPELM MasblX CITIOHHbIX Xene3 CBMAETENbCTBOBAS Pa3/INYHbIA AMaMeTp OTNevyaTkoB CEKpeTa.
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IOns yno6cTBa noacyeTa Masble CIIOHHbIE XeNe3bl OblM NoAeNeHbl HA YeTbipe NOPSAKa B 3aBUCMMOCTUN OT
OnamMeTpa NaTeH CeKpeTa — OT CaMbiX MENIKMX, OTHECEHHbIX K |V mopsaaky, 40 camMblx KpynHbIX (I nopsaka).
PE3YJIbTATbI. Cpean neTHoro coctaBa C MHTAKTHbIM COCTOSIHMEM CTOMATOJ/IOFMYECKOro cTaTyca npu Ha-
o6noaeHnn GymaxHoro wabnoHa BbiSIBAIEHbI y4aCTKM r'y6 C KOHLLEHTpauMen MablX CIIOHHbIX XXeNe3 TObKO
1-11 1 2-11 cTeneHun. Y HUX BU3yannampyeTcs HE3HAYMUTENIbHOE KONTIMYECTBO Masibix CNOHHbIX Xenes |l u Il no-
psaKa, NIOTHOCTb UX HEBENMKA, Ha BEPXHEN rybe OHW, B MPOTUBOMOMIOXHOCTL Xene3am IV nopsaka, KOH-
LEeHTpMpoBanuch Bamxe kK cepeanHe, a Ha HUXHeN rybe — no 6okam NeBor 1 NpaBov NONOBUH. Y NETHOrO
cocTaBa CO CTOMaToorM4eckon naTonormen obHapyxeHa COBCEM MHAs 3aKOHOMEPHOCTb B OTHOLLEHUMN
KOHLEHTpaLUMN MarblX CIIIOHHBIX Xene3 Ha BEPXHEN U HMUXHEN rybax: Kak Ha BepXHel, Tak 1 Ha HUXHel rybe
npakTu4eckun He Obln 0OHapyXeHbl Masble CNtoHHbIE Xxenesbl |l n IV nopsaka. BMecTe ¢ TeM KONMYEeCTBEH-
HO€e 3Ha4YeHne ManbixX CAIOHHLIX Xenes Il nopsakay neTHOro coctasa C NaTonorMen NoN0OCTM pTa okasanochb
CXOXWM C naumeHTamm 6e3 CToMaTosIorMyeckor naToaornu.

BbIBOAbIl. Y neTHOro coctaBa co CTOMaToIOrM4e€CKOWN NaToiorne no KoM4YeCcTBY CEKPELMA B NEPBYIO o4e-
peab oTBeYaloT Xxeneabl |l nopsaka, 3atem K HAM nogkayaTes xeneaol |l nopsaka. Y HUx npakTU4eckn He
HabnaeTca NOABNEHNS CEKpeTa Masblx CIIOHHbIX Xenea3 IV nopsaka, 4To CBUAETENLCTBYET 06 OTCYTCTBUM
X pe3epBHON YHKLUN, OOYCNOBNEHHOW CTPEeCcC-uHOYLUMPYIOWNUM BANSHUEM 3KCTpeMasibHbiX GakTopOB
aBMaLMOHHOIO noneTa.

KnloueBble cfioBa: Masible C/IIOHHbIE Xenesbl, NeTHbIN NepcoHal, HeNleTHbIN cocTaBs, ryba, rpaxgaHckas aBu-
auus, NaToslorusa NapoaoHTa, aBUaLMOHHbIM NoneT

UHdopmauumsa o ctatbe: noctynuna — 02.05.2025; ucnpasneHa — 16.06.2025; npunsata — 18.06.2025
KoH}AUKT uHTepecoB: ABTOPbLI cO06Wal0T 06 OTCYTCTBUM KOHMINKTA MHTEPECOB
BnarogapHocTu: GrHaHCUpPOBaHWE U MHAMBUOYASIbHbIE 611aroAapHOCTU ANS AEKapMPOBaHUS OTCYTCTBYIOT.

Ana umtnposanuma: Awypos LI, LWokupos M.K., MynnogxaHos 9., Nlype3or M.P. AnanTauMOHHbIN NOTEH-
unan BblOeNNTENbHOM GYHKLMM MasblX CIIIOHHbIX Xenes3 y NeTHOro cocTaBa rpaxAaaHCKow aBnaunmn. SH4o0-
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INTRODUCTION

A number of biological fluids are secreted into the
oral cavity, each playing a significant role in the phy-
siology and pathology of the oral tissues and organs.
These include saliva from the ducts of the major sali-
vary glands, as well as secretions from the numerous
minor salivary glands and mucous glands distributed
throughout the oral mucosa [1-3]. The full extent of
saliva’s importance for oral health has yet to be com-
pletely elucidated. The composition and properties of
saliva largely depend on the functional state of the cen-
tral nervous system, the activity of the salivary glands
themselves, and the quality of ingested food [4-7].

In light of the above, particular scientific interest
lies in the investigation of the functional state of the
minor salivary glands under stress-inducing condi-
tions caused by the extreme factors associated with
aviation flight.

AIM

To characterize the adaptive potential of the secre-
tory function of minor salivary glands in civil aviation
flight personnel.

MATERIALS AND METHODS

The tasks aimed at assessing the adaptive poten-
tial of the secretory function of minor salivary glands
in civil aviation flight personnel were addressed based
on original selective observations of individuals across
specific age groups. This study presents the results
of an investigation into the secretory function of mi-
nor salivary glands in 20 flight crew members and
15 ground personnel of the civil aviation sector, aged
between 20 and 50 years, both with oral pathology and
with intact dental status.

dHdodoHmus
————TLT

To achieve the stated objective, we developed and
tested a method involving the identification of minor
salivary glands through the detection of emerging se-
cretions and their fixation using a paper template to ob-
tain impression marks. A square paper frame with 2 cm
sides was applied to the mucosal surface of the lower
lip, which had been pre-stained with a 1% solution of
methylene blue or brilliant green. Secretory droplets
emerging from the ducts of the minor salivary glands
were then counted by identifying the decolorized spots.

In professional civil aviation personnel, the level of
secretion of the minor salivary glands was reflected by
the varying diameters of the secretion prints. Accor-
ding to I.F. Romacheva, the normal number of functio-
ning minor salivary glands within a 2 cm square frame
is 20-22. For convenience in quantification, the glands
were categorized into four grades based on the dia-
meter of the secretion spots - from the smallest
(Grade IV) to the largest (Grade I).

Statistical analysis was performed using Statisti-
ca 10.0 and Microsoft Excel. The distribution type was
assessed using the Kolmogorov—-Smirnov and Sha-
piro—Wilk tests. The following descriptive statistical pa-
rameters were determined: number of observations (n),
arithmetic mean (M), standard error of the mean (m),
and relative values (P, %). Statistical significance was
setatp < 0.05.

RESUTLS

The data obtained from the study of the secretory
function of minor salivary glands in ground person-
nel of civil aviation with oral pathology indicate that
the number of these glands on the lower lip averaged
71.3£8.4 units, which is 1.5 times higher than on the
upper lip (46.9+2.7 units; p<0.001). The vast majority
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of minor salivary glands on the upper lip were classi-
fied as Grade IV (smallest secretion spot diameter), ac-
counting for 27.1+2.8 units (57.8%), and this number
was significantly higher (p <0.01) than that of Grade Il
glands with medium secretion spot diameters -
16.7 £2.3 units (35.6%). It was also highly significantly
greater (p<0.001) than the number of Grade Il glands
characterized by larger secretion spot diameters —
3.1=1.1 units (6.6%) (Fig. 1, A).

It should be noted that among the examined ground
personnel with dental pathology, sialometry of the mi-
nor salivary glands did not reveal any glands of the first
grade (Grade 1), characterized by the largest secre-
tion spot diameters. The average secretion rate was
0.94+0.46 mg/min.

As mentioned above, the average number of minor
salivary glands on the lower lip was 71.3+3.4 units.
The grade-wise distribution of minor salivary glands
on the lower lip in ground personnel of civil aviation
with oral pathology demonstrated the following pat-
tern: Grade IV glands predominated, accounting for
47.3+2.2 units (66.3% of cases), which was signifi-
cantly higher than the number of Grade lll glands -
18.7 £2.6 units (26.3%; p<0.001), and Grade Il glands —
5.83+0.7 units (7.4%) (Fig. 1, B).

In the ground personnel of civil aviation with den-
tal pathology, the assessment of the secretory func-
tion of the labial minor salivary glands revealed that
although the total number of glands on the lower
lip (71.3+£3.4 units) exceeded that on the upper lip
(46.9+2.7 units), this proportional relationship was not
observed across different gland grades, except for
Grade IV glands, which were significantly more numer-
ous on the lower lip (47.3£2.2 units) than on the upper
lip (27.1£2.8 units; p<0.001). In contrast, the average
numbers of Grade Ill and Grade Il glands on the lower lip
(18.7+2.6 and 5.3+0.7 units, respectively) did not differ
significantly from those on the upper lip (16.7+2.3 and
3.1+1.1 units, respectively).

Among ground personnel with an intact dental sta-
tus, the total number of minor salivary glands on the
lower and upper lips was 78.8 3.7 and 52.4 + 3.3 units,
respectively. The average numbers of Grade Il

Small salivaty
glands Il orders
6.6%

Small salivaty
glands Ill orders

Small salivaty 35.6%

glands IV orders
57.8%

A
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and Grade lll glands on the lower lip (9.5+0.8 and
22.7+3.2 units, respectively) were higher than on the
upper lip (5.8 1.5 and 17.8 £ 2.6 units, respectively).

Comparative analysis demonstrated that in ground
personnel with an intact dental status, the total num-
ber of minor salivary glands on the lower and upper
lips was approximately 1.1 times higher (78.8+3.7 and
52.4+3.3 units, respectively) than in those with oral pa-
thology (71.3x3.4 and 46.9+2.7 units, respectively).
These findings suggest that the presence of pathological
conditions in the oral cavity is associated with a certain
degree of reduction in the secretory function of minor
salivary glands among ground personnel of civil aviation.

A similar study was conducted among flight per-
sonnel of civil aviation with an intact dental status. The
results in this group revealed a diametrically opposite
pattern in the quantitative distribution of minor sali-
vary glands on the upper and lower lips compared to
the ground personnel with healthy oral tissues. Spe-
cifically, among flight crew members with intact dental
status, the number of minor salivary glands on the lo-
wer lip was 1.3 times lower (41.1£ 1.6 units) than on the
upper lip (54.7 £2.2 units). Moreover, the vast majority
of glands on the lower lip were classified as Grade IV
(32.5+2.9 units), followed by Grade Il (7.3%=1.3 units)
and Grade Il (1.8+0.7 units), accounting for 78.1%,
17.6%, and 4.3% of the total, respectively (Fig. 2).

In flight personnel of civil aviation with an intact
condition of oral tissues, structural analysis of the to-
tal secretory function of minor salivary glands on the
upper lip (54.7 +£2.2 units) revealed a predominance of
Grade IV glands (64.4%; 35.2%2.3 units), followed by
Grade Il (833.1%; 18.1£1.5 units) and Grade Il (2.5%;
1.4+0.2 units).

A comparative evaluation of the secretory function
of minor salivary glands in flight crew members without
dental pathology clearly demonstrates that although the
total number of glands on the lower lip (41.1 £ 1.6 units)
was lower than that on the upper lip (54.7 £2.2 units),
this ratio was also reflected in the number of Grade llI
(7.3+1.3 vs. 18.1 1.5 units) and Grade IV (32.5+2.9 vs.
35.2+2.3 units) glands on the lower and upper lips, re-
spectively.

Small salivaty
glands Il orders
6.6%

Small salivaty
glands lll orders

Small salivaty 35.6%

glands IV orders
57.8%

Fig. 1. Quantitative estimation of small salivary glands on upper (A) and lower (B) lip in depending of diameter
heel secret beside non-flying composition of the civil aviation with dentistry pathology

Puc. 1. KonnyecTBeHHas ougeHKa MaiblX CIIIOHHBIX XXene3 Ha BepxHel (A) n HMxHewn (B) rybax B 3aBUCUMOCTU OT
anameTpa NaTeH CeKpeTa y HEIETHOro cocTaBa rpaXkgaHCKol aBMaumm Co CTOMaTOI0rMYeCckom NnaTonornemn
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In the examined cohort of flight personnel with an
intact dental status, the secretory output of minor sali-
vary glands was also measured. Upon recalculating
the number of glands on the upper and lower lips to the
corresponding amount of secreted fluid, it was found
that the volume on the lower lip (14.7+1.3 mg/min)
was 1.5 times higher than that on the upper lip
(9.8+£0.7 mg/min; p<0.01). On the upper lip, Grade llI
and Grade IV glands secreted nearly equal volumes of
saliva — 4.9£0.6 mg/min and 4.8+0.5 mg/min, respec-
tively — with the remainder attributed to Grade Il glands.

Considering the total secretory output on the lower
lip (14.7£1.3 mg/min), Grade IV and Grade lll glands ac-
counted for the majority of secretion, with a dominant
contribution from Grade IV glands - 9.7+0.8 mg/min
(66.0%), which significantly exceeded the secretion
from Grade lll glands - 3.2+ 0.5 mg/min (21.8%). A min-
imal volume of secretion was produced by Grade Il
glands - 1.8+0.2 mg/min (12.2%). When comparing
secretion volumes between the upper and lower lips,
a statistically significant difference was observed only

Small salivaty
glands Il orders
2.5%

Small salivaty
glands lll orders

Small salivaty 33.1%

glands IV orders
64.4%

A

for Grade IV glands: 4.8+0.5 mg/min on the upper lip
vs. 9.7£0.8 mg/min on the lower lip (p < 0.001).

Among flight personnel with intact oral health, recal-
culation of the number of minor salivary glands on the
upper and lower lips in terms of their secretory output re-
vealed that secretion on the lower lip (14.7+1.3 mg/min)
was reduced by 1.5 times compared to that on the upper
lip (9.8+0.7 mg/min; p<0.01). On the upper lip, Grade llI
and IV glands produced nearly equal amounts of saliva —
4.9+£0.6 mg/min (50.0%) and 4.6+£0.5 mg/min (46.9%),
respectively — while Grade Il glands accounted for the
remaining 0.5=0.1 mg/min (3.1%) (Fig. 3).

The average value of the secretory function of mi-
nor salivary glands on the lower lip in civil aviation flight
personnel with dental pathology was 11.3+0.6 mg/min,
which is 1.3 times lower than the corresponding value
in pilots with an intact dental status (14.7+1.3 mg/min).
Upon evaluating the secretory function of minor salivary
glandsinthisarea, itwas foundthatinflight personnel with
dental pathology, Grade lll and IV glands also constituted
the primary source of secretion, with a predominance of

Small salivaty
glands Il orders
4.3%

Small salivaty
glands lll orders

Small salivaty 17.6%

glands IV orders
78.1%

Fig. 2. Quantitative estimation of small salivary glands on upper (A) and lower (B) lip in depending on diameter
heel secret beside flying composition of the civil aviation with sound condition of dentistry status

Puc. 2. KonnyecTBeHHas ougHka Masblx CIIIOHHBIX Xene3 Ha BepXHeEN (A) n HmxHeln (B) rybax B 3aBUCUMOCTU
OT AamMeTpa NATEH CEKpeTa y IETHOrO CocTaBa rpaXkaaHCKOW aBMauum ¢ MHTakTHbIM COCTOSTHUEM

CTOMAaTOJIOrnM4eckKoro crtatyca

Small salivaty
glands Il orders
11.5%

Small salivaty

Small salivaty glands lll orders

Small salivaty
glands Il orders
3.1%

Small salivaty
glands Il orders

Small salivaty 50.0%
glancis%l\é%rders 40.7% glands IV orders
' 46.9%
A B
Fig. 3. Value produced secret of small salivary glands Il, lll and IV order on lip beside flying composition in
depending of conditions dentistry status: A — patients with dentistry; B — patients without dentistry
Puc. 3. BenanumHa npoayumpyemoro cekpeta Manbix CitoHHbIx xene3 I, [ n IV nopsgka Ha rybax y 1eTHoro

COCTaBa B 3aBMCUMOCTN OT COCTOAHNA CTOMATOJIOrM4eCKOoro crtartyca: A — nauMeHTbl CO CTOMATOJIONMYECKUM
neyeHnem; B — nauneHTbl 6€3 CTOMaTON0rM4EeCKOro nevyeHuns

dHdodoHmus
————TLT
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Grade IV glands — 5.4+0.3 mg/min (47.8%). However, this
value was significantly lower than the secretion produced
by Grade Il glands — 4.6+0.3 mg/min (40.7%; p<0.05).
The remaining amount of saliva (1.3+0.2 mg/min; 11.5%)
was attributed to Grade Il minor salivary glands.

DISCUSSION

In civil aviation pilots with pathology of the oral tis-
sues, analysis of the overall secretory function of minor
salivary glands on the upper lip (7.9%0.5 units) also re-
vealed a numerical predominance of Grade IV glands
(49.4%; 3.9+0.8 units), followed by Grade lll (44.3%;
3.5+0.5 units) and Grade Il (6.3%; 0.5+0.2 units). Sta-
tistically significant differences in secretion volume be-
tween the upper and lower lips were observed only for
Grade Il glands (11.5% vs. 6.3%) and Grade lll glands
(40.7% on the lower lip vs. 49.4% on the upper lip).

To investigate the existence of a consistent pattern
in the topographical distribution of minor salivary glands
depending on the dental status in civil aviation pilots
with oral pathology, glandular imprints were transferred
onto a paper template using a specialized coordinate
grid, allowing for identification of zones with the highest
concentration of each gland grade. The concentration
density (glands per mmz?) was classified into three le-
vels: less than one gland — Grade I; exactly one gland —
Grade Il; more than one gland — Grade lIl.

Among pilots with an intact dental status, observa-
tion of the paper templates revealed only Grade | and Il
concentration levels. Although glands of different or-
ders appeared intermixed, certain areas exhibited pro-
nounced clustering of minor salivary glands consistent
across all subjects. On the upper lip, the highest con-
centration of Grade IV glands was found near the lateral
areas of the oral vestibule arch, while on the lower lip,
clustering was most prominent in the central zone. Only
small numbers of Grade Il and lll glands were visualized,
with low density. These were located more centrally on
the upper lip (unlike Grade IV glands) and laterally on the
left and right halves of the lower lip.

Conversely, in pilots with dental pathology, a funda-
mentally different pattern of gland distribution was ob-
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