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Abstract. The participation of the tongue in different kinds of functions of a human
organism is considered. The functions of the human tongue are various: mechanical and
physicochemical treatment of food, forming a food lump and movement it from the oral
cavity to the throat, taking part in speech, reading, singing and so on. That is why the
human tongue being one of the leading organs of the masticatory system and playing
functions which are connected with higher nervous activity and human thinking may be
considered as a multifactorial biodynamic sensory-motor centre of the masticatory
system.
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In equilibrium of functions of the human masticatory system the important role is played by
the tongue, i.e. the auxiliary vigorous muscular sensory-motor organ which is located in the
region of the oral cavity’s bottom, fills it under close jaw-bones and produces optimal
conditions for negative pressure in this region.

Phylogenetic development of the tongue shows complicated sequences of changes in
this organ in Vertebrata. For example, fishes have weakly developed tongue (tactile organ
without musculature). The tongue of reptile has various forms.

It is clear that the tongue was initially the organ to get food. Then it lost some
functions but obtained new ones depending on mode and conditions of life, physiologic age,
labor activity and mental work. It should be noted that there are highly developed motor and
tactile systems in a human tongue. Response on food may be considered as different feelings
perceptible by nerve endings, which are located along the whole surface of the mucous
membrane. Nerve endings of the tongue’s mucous membrane are capable only of gustatory
sense [1].

Nazarova-Andreeva [7], Falin [11] mention motor function: analysis of food
consistence and temperature, mixing the masticated food, forming the food lump, swallowing,
and suction.

Peculiar features of the tongue are its mucous membrane and especially multilayer
squamous epithelium of the membrane’s dorsal surface in the region of its top and body. It
has a number of heights of different configuration, which are named lingual papillae. Filiform
papillae are most numerous, their cornification gives roughness and whitish tint to back of the
tongue. Moreover the tongue’s mucous membrane contains gustatory apparatus locating in
fungiform, vallate, foliate papillae which feel sweet, acid/bitter and saline tastes,
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respectively. In addition, there is apparatus in the mucous membrane of the oral cavity
perceptive pain, cold, heat, consistence, form, sizes and so on.

A variety of functions of the tongue is connected mainly with anatomical features of
its musculature. Transversal striated muscles are divided into proper groups: traction of upper
longitudinal muscles results in contraction of the tongue and elevation of its top; lower
longitudinal muscles contract the tongue; transverse muscle decreases its transverse
dimension; vertical one causes bulge of the tongue.

Skeleton musculature of the tongue includes three pairs of muscles: the genioglossal
muscle pulls the tongue forward and down; the hyoglossal muscle does back and down; the
styloglossal muscle does up and back.

Different tongue’s muscles provide not only changing the tongue’s form, but also its
position and hence performing manifold functions: sucking, ingestion, mastication,
swallowing. The tongue aids expulsion of a rejected food from the oral cavity. This organ
takes part in processes of ablution of the oral cavity from food leavings and spit out saliva.

The tongue also participates in phonation, sound and speech productions, oral and
nasal breathings, vocalisation and teaching a singing voice, singing, whistle, playing the wind
instruments, creation of a negative pressure in the oral cavity. The tongue changes its
positions in sleep and rinse of the mouth, during smoking and “lip wetting”, physical activity
and mental work.

In regulation of biodynamic function of the tongue and masticatory system as a whole
saliva plays a significant part. This fluid includes slime and attenuated proteins and lubricates
the mucous membrane of the tongue and oral cavity, decreases friction of tongue, lips, cheeks.
One more saliva’s function is mineralising one as well as protective and abstergent functions

[2].

Besides parotid, submandibular and sublingual glands which produce saliva, there are
little salivary glands (their number is from 4 to 41) under the tongue and in the region of the
mucous membranes of the hard and soft palates and pharynx [3].

The tongue also has little glands, which are similar to glands locating on the threshold
of the oral cavity. These are glands on the front and back sides of the tongue; they connect
with vallate and foliate papilla. Moreover, there are glands on the lateral side.

Blood supply of the tongue is realised through the lingual artery, i.e. the branch of the
carotid artery.

Innervation of the tongue is achieved by nervus lingvalis, which branches off the Il
branch of the trigeminal nerve. This nerve trunk forms branches to the pharynx, back parts of
the oral cavity; its lingual branches innervate the mucous membrane of the front part of the
tongue and they anastomose with the branches of the opposite side and nervus
glossopharingeus.

Furthermore, the tongue participates in addition to phonation and sound production in
demonstration of human thoughts and feelings, reflection of his mental work as a specific
kind of links with people and environment.

Speech of each human being, features of its intonation, rhythm, facility, pithiness
show his individuality. It is known that human being has no any particularised speech organs;
to produce speech he uses organs of breathing, mastication, swallowing including the tongue.
The important speech instruments are the larynx, oral cavity, sinuses, lips, cheeks [4, 6, 9].

Karetnikova showed the algorithm [5] of position of lips, jaw-bones, tongue, palate
during pronunciation of different Russian sounds (Fig. 1), which helps to train voice and
articulation in children with congenital cleft palate and lip.

Sensory-motor function of the tongue changes in singers, and depends on age,
character, voice timbre, duration of studies.
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Fig. 1. Positions of the lips, jawbones, tongue and palate during pronunciation of
different Rii1ssian sniinds
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Fig. 2. The cortical paths connecting different auditory-speech zones. 1 — the motor cortex; 2 — the
Broca's zone; 3 — the auditory cortex; 4 — the Varmike’s zone; 5 — the angular gyrus; 6- the visual cortex.
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Fig. 3. The main functions of the right and left cerebral hemispheres.
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It was noted that the tongue of a toothless patient is magnified since it is not bordered
by teeth, it plays an extended role in mastication and hence its muscles hypertrophy takes
place [12].

Both physiologists [8] and clinicians [10] emphasised the complexity of formation of
speech function since it is formed by not only a separate cortical zone but complicated
functional systems inclusive numerous spaces of cerebral cortex and being named “speech
centres” which control some speech functions.

For example, the Varmike’s zone locating in the back part of the upper temporal
convolution of brain analyses and synthesises sound speech, recognition and understanding of
spoken language, whereas the Broca's zone locating in the back part of the lower frontal
convolution takes part in motor speech function. The necessary movements of tongue, lips,
vocal ligaments is realised through moving projective paths to musculature involved in sound
speech (Figs. 2, 3).

One of the essential functions of the tongue is taking part in masticating process, i.e.
motor act of conditioned and unconditioned food reflexes.

It is pertinent to note that the tongue participates in expression of emotional,
intellectual, psychical state, mimic functions and other signs reflecting esthetic beauty of a
human face.

So it may be concluded that functions of a human tongue are various: mechanical and
physicochemical treatment of food, forming a food lump and movement it from the oral
cavity to the throat, taking part in speech, reading, singing and so on. That is why the human
tongue being one of the leading organs of the masticatory system and playing functions which
are connected with higher nervous activity and human thinking may be considered as a
multifactorial biodynamic sensory-motor center of the masticatory system.
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A3bIK YENTOBEKA KAK BUOOMHAMUYECKUA NONMMOOAIbHbIN
OPIr'AH XXEBATEJIIbHOI'O ANMAPATA

E.10. CumaHoBckas, M.®. bonotoBa, KO.U. HawwuH, M.KO. HawwuH (Mepmb, Poccus)

B KkOMMO3WIIMOHHOM paBHOBeCHH (YHKIMH >KEBAaTEIBHOIO ammapara 4YeloBeKa
BaXXHYIO POJIb UTPAET SI3bIK — BCIIOMOTATEIbHBIM MOIIHBIM MBIIIEYHBIH CEHCOPHO-MOTOPHBIN
OpraH, pacmoJiararoIIuiics B 00JACTH JHA TOJIOCTU PTa, 3AMOHSIONIMNA €€ TPU COMKHYTBIX
YENIOCTAX U CO3/AIOIIMK ONTHMAalbHbIE YCIOBHUS A OTPUIATENILHOTO JaBIEHUS B ATOU
MIOJIOCTH.

OWIOreHeTHYecKoe pa3BUTHE f3bIKA KaK JIETONMUCh OTPakaeT CIOXKHBIA MYyTh
npeoOpa3oBaHuid, KOTOPBHIM TOJBEPICs ITOT OpPraH y IMO3BOHOYHBIX JXHUBOTHBIX. Tak, y
MOTIEPEYHOPOTHIX PhIO, a Takke y aM(pUuOUi A3bIK OBLT CJIa00 Pa3BUT W MPEACTABISUT COOOKO
VTOJNIIEHHYIO CIU3UCTYI0 000J0YKy, (YHKIIMOHHPYIOIIYIO KaK OCSA3aTeNbHBIA OpraH,
MyCKyJaTypa B HEM OTCYTCTBOBaJIa. SI3bIK pEeNTUIHNM OTiIHYaics OONbIIUM Pa3HOOOpa3HeM: y
HEKOTOPBIX OH OBUI JUIMHHBIM W HMMENl 4YepBeoOpasHyio (opMmy; Yy IPYTHX — TOJICTBIM,
KOPOTKHUM U MSICUCTBIM, HHOT/Ia JaK€ PACIEIICHHBIM.

Od4eBUIHO, YTO S3BIK, M3HAYAIBHO KAaK OpTaH, MpeAHA3HAYCHHBIN ISl JOOLIBAHUS
MUIIA, B Tpolecce (QUiioreHe3a XUBOTHBIX OPraHU3MOB YTPATUI PAJ BBIMOIHSIBIIMXCS UM
GyHKIUI 1 puoOpesT HOBbIE, KOTOPhIE HAXOIWINCh B MPSMOW 3aBUCUMOCTH HE TOJBKO OT
o0Opa3a, yciaoBHH >XM3HM U (PYHKIHOHAIBHO-TIPUCIOCOOUTENBHBIX PEAKIMH K YCIOBHIM
Cpensl OOWTaHWS, Pa3BUTHSA, HO W (PU3MOJOTUYECKOTO BO3pacTa, a TakkKe TPYAOBOH U
YMCTBEHHOU BBICIIEN HEPBHOU JI€ATEIBbHOCTH.

[MonmuMomansHOCTh (YHKIUH, BBITOTHSIEMBIX SI3BIKOM, BO MHOTOM CBSI3aHA C
OCOOCHHOCTSIMM ~ aHATOMHYECKOTO CTPOEHHUS MYCKYJaTypbl d3TOrO OpraHa W  €ro
COCTMHUTEIIBHOTKAHHOTO ~ CKEJeTa, BKJIIOYAIONICTO0  COSAMHHUTENHLHOTKAHHBIA  QyTiIsp,
OCOOCHHO IUIOTHBIM B  O0JIaCTM CHOUHKA W TEPErOPOJKH  si3blKa U TOHKHX
COCTMHUTEIIbHOTKAHHBIX MEKMBIIIICYHBIX TIACTHHOK.

B perynupoBaHUM MHOTOKOMIIOHEHTHOW OMOAMHAMHUYECKON (PYHKIIUU S3bIKA U BCETO
JKEBATEIILHOTO armapata B IIEJIOM HCKJIIOYUTEIBHYIO POJb HWIPAeT CIIOHA — IKUIAKOCTD,
BbI/IeTIsieMast JKEJIE3UCTHIM ammapaToM, cojeprKallas CIu3b U pacTBOPEHHBIE B HEll OelKOBbIE
BemecTBa. CiioHa SABISETCS CMa3Koi, OOBOJIAKMBAIOUICH BCIO CIU3UCTYIO OOOJIOYKY,
BBICTUJIAIONIYIO TIOJIOCTh PTa U S3bIKa; OHA YMEHBIIAEeT TPEHUE fA3bIKa, IIEK, I'y0 KakK B IOKOE,
Tak 1 0COOCHHO B TIporiecce (PYHKIIMOHUPOBAHUS ITON CUCTEMEI.

Peur kaxmoro uyenoBeka, OCOOCHHOCTH €€ WHTOHAllMM, pUTMa, I[UIABHOCTH,
COJIEPKATEIPHOCTH OTPAXKalOT €ro WHIUBUAYyalbHOCTh. Kak HM3BECTHO, y 4YeOBEKa HET
cnenupuIecKnx, CrelurnalbHO CO3/IaHHBIX IJIS PEYd OPraHOB W I MPOAYLUPOBAHUS PEUU
UCTIOJNIE3YIOTCSI OPTAHbI JIBIXaHUS, KCBAHWSI, TIIOTAHMS, B TOM YHUCIIEC SI3BIK.

YMECTHO OTMETUTH yJacTHe S3bIKa B BBIPAXKEHUU AYIIEBHOTO, HHTEIUIEKTYAIbHOTO U
TICUXHYECKOTO COCTOSTHUS, MUMHYECKOH (DYHKIIUH, BBIPAXCHUH TapPMOHHUH JIUIA U JPYTUX
MPU3HAKOB, OTPAKAIOLINX ICTETUUECKYIO KPAcOTy JIUIIA YeTOBeKa.

TakuM 00pa3oMm, MPUBEJICHHBIC JAHHBIC MOATBEPKIAOT TOJUMOJIATBHBIN XapakTep
GbyHKIMH, BBIONHAEMBIX S3BIKOM 4YEJIOBEKa, W, MPEKIE BCEro, B 0OECIIEUeHUU OpraHu3Ma
MUTATEILHBIMA  BEIIECTBAMH, HEOOXOMUMBIMH JUIS TOJICPKAHUS €r0 IHEPreTHISCKHX
MOTPEOHOCTEN, MX MEXaHWYECKOHW M HavyalbHOW (ha3bl (PU3UKO-XMMHUYECKONH 00pabOTKH B
MOJIOCTH pTa, (OPMUPOBAHUU W TPAHCIIOPTE IMHUIIECBOTO KOMKA W3 TMOJOCTH PTa B TIOTKY.
Upe3BblyaifHO Ba)XXHO YydacTHe s3bIKa B MPUCYIIUX TOJIBKO YENOBEKY TaKUX Ba)KHBIX
OnouHaMIYecKuX (YHKIMSIX KaK pedb, YTCHHE, TIEHUE, UMEIONUX IPOMAJHOE 3HAYCHHUE HE
TOJIbKO B WHIMBUAYAJIbHOM DPa3BUTHH YEJIOBEKa, HO M HMCTOPUU PAa3BUTHUS YEIOBEUYECKHUX
OTHONIICHUN B OOIIECTBE. DKCBU3UTHBIMHU SIBIISIOTCS MHOTOYHCIEHHBIC BCIIOMOTATEIbHBIC
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(YHKIIUH, B KOTOPBIX 33I€HCTBOBAaHbBI KaK MOTOPHBIHN, TaK U CEHCOPHBII KOMIIOHEHTHI SI3bIKA.
bu6n. 12.

KiroueBrle cioBa: SA3BIK, )KCBATCJIbHAA CUCTEMA
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