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TMCTOMOP®OMETPUYECKAA XAPAKTEPUCTUKA PEFTEHEPAUUN CKENETHbIX MbILLL, KPbIC B YCTOBUAX
B/INAHUA HA OPTAHU3M XPOHUYECKOWM FTMNEPINIMKEMUN

Ptaiin P. A., Makcumosa A. C., bepuaHoB A. M., TKau I. ®.

Pe3tome. lNpeacTaBieHbl pe3ynbTaTbl U3yYEHUA TMCTONOMMYECKUX U TMCTOMOPDOMETPUYECKUX 0COBEHHOCTEN
npoLecca NOCTTPaBMATUYECKON pereHepaummn CKeNeTHbIX MbILWL, Y KPbIC C XPOHUYECKON runeprankemueit (XI). B
nccnefoBaHUKM 66110 Mcnonb3oBaHo 90 s1abopaTopHbIX Benbix KpbiC-CamLoB 3pesoro Bo3pacta: 40 KpbIC — KOH-
TponbHaAa rpynna; 40 KpblC — 3KCNepMMeHTasIbHas rpynna (*KMBOTHbIE CO cmoaennposaHHoi XI) 10 Kpbic — rpynna
KOHTPOANA r’MNeprankemMmm.

Ha 28-11 aeHb 3KcneprMMeHTa y ONbITHbLIX *KMBOTHbIX B 30HE pereHepaTa KoIMYeCcTBO pereHepmupyoLwmnx MbiLliey-
HbIX BO/IOKOH 6b1710 MeHblLe Ha 26,8 % (P < 0,001 — g5 nepuLeHTpanbHOM 30HbI) U Ha 15,4 % (P < 0,001 — gns npwu-
KpaeBOM 30HbI), MO CPABHEHUIO C KOHTPOAEM. 3HAYMMO MeHbLUEN Y KpbiC ¢ XI, N0 CPaBHEHUIO C KOHTpOeM, bbina
M obLwan nnowaab pereHepupyoLWwmx MbilevHbIX BOJOKOH (P < 0,001). TakKe y KpbIC € M36bITOYHbIM COAEPKAHK-
€M [/II0K03bl Habntoaannch 3HaUMTENbHOE Pa3BUTME 3/IEMEHTOB COeAMHUTENbHOM TKaHU, 3a4epKKa 0bpa3oBaHuA
HOBbIX KPOBEHOCHbIX COCYA0B, HAKOMN/IEHWE aANMOLMTOB U CTOMKAA NePCUCTEHLMNA KNETOK IEMKOLUTAPHOTO paaa.

KntoueBble cnoBa: ckenetHble MbiliLbl, pereHepauma, XPOHUYECKasa rmneprivkeMmnsa, MexaHM4eckas Tpasma.

HISTOMORPHOMETRIC CHARACTERISTICS OF RATS SKELETAL MUSCLES REGENERATION UNDER THE INFLUENCE
OF CHRONIC HYPERGLYCEMIA

Rtail R. A., Maksimova 0. S., Berchanov O. M., Tkach G. F.

Abstract. Chronic hyperglycemia (CH) is one of the most common metabolic disorders worldwide, and the num-
ber of people suffering from excess blood glucose continues to increase every year. CH is often associated with the
development of secondary complications in various organs, including skeletal muscle. However, to date, there are
practically no works devoted to establishing the structural features of skeletal muscle regeneration after their me-
chanical traumatization under the condition of CH influence on organism.

The aim of the study was to analyze the histological and histomorphometric features of skeletal muscle post-
traumatic recovery in rats with CH.

Object and methods. 90 laboratory white male rats were used in the study: 40 rats — control group; 40 rats
— experimental group (animals with simulated HG); 10 rats — hyperglycemia control group. Simulation of CH was
carried out using a two-week loading with 10 % fructose solution, followed by a single intraperitoneal administra-
tion of streptozotocin (40 mg/kg). Triceps surae muscle mechanical injury was reproduced by linear deep incision
perpendicular to the muscle fibers course, followed by comparison and stitching of the wound edges. The morpho-
logical features of skeletal muscle regeneration were studied at 3, 7, 14 and 28 days after mechanical injury. Light
microscopy was performed using an Olympus BH-2 microscope (Japan). Statistical analysis was performed using the
SPSS-17 software package.

Results. On the 28th day of the experiment, the number of regenerating muscle fibers in the regeneration zone
of experimental animals was smaller by 26.8% (P < 0.001 — for the pericentral zone) and 15.4 % (P < 0.001 — for the
marginal zone), compared to control rats. The total area of regenerating muscle fibers (P < 0.001) in experimental
group was also significantly smaller, compared to control animals. Also, rats with excessive glucose content had
significant development of connective tissue elements, delayed formation of new blood vessels, accumulation of
adipocytes, and persistence of leukocyte cells.

Conclusion. Thus, the main structural manifestations of skeletal muscle post-traumatic regeneration process in
rats with CH are incomplete myogenesis, excessive connective tissue development, new vessels formation disor-
ders, reduction of regenerating muscle fibers amount and area along with significant increase of damaged muscle
fibers number.

Key words: skeletal muscles, regeneration, chronic hyperglycemia, mechanical trauma.
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38’A30K ny6niKauii 3 nnaHOBMUMM HayKOBO-A0CAIA-
HUMM poboTamu. HayKoBe JoCNiaKEeHHSA € bparmeHTOM
KOMMEKCHOI MJIaHOBOI iHiLiaTMBHOI HAYKOBO-A0CAIAHOT
poboTn Kadeap aHaTomii NtoanHM imeHi M.I. TypkeBu-
Yya, aHaTOMii, KNiHIYHOI aHaTOMIi Ta onepaTMBHOI Xipyprii
BAH3 YKpaiHn «ByKOBMHCbKUI AepyKaBHUN MegUUYHWNIA

yHiBepcuTeT»: «Ocobansocti mopdoreHesy Ta Tonorpa-
oii opraHiB i cuctem B npeHaTasibHOMY Ta NOCTHaTab-
HOMy nepiogax oHToreHesy» (N2 aep>kaBHOI peecTpaui
0115U002769).

Bctyn. OAHMM 3 HAWMBAXKAMBIWKUX CreLiaibHUX
NOKa3HMKIB Ma/IlOKOBOI CMEPTHOCTI € nepuHaTab-
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Ha cmepTHicTb. O6’eKTMBHA iHPopMaLia Npo piBeEHb i
CTPYKTYpPY NepuHaTanbHOi natonorii Ta il AMHaAMIKY €
OCHOBOO AN5 MOPIBHANBHOIO aHani3y CTaHy 340poB’A
HOBOHAPOAKEHWX, @ TAKOXK MJIaHYBaHHA MaTepiasbHUX
Ta KagpoBWX pecypciB Npu NpoBeaeHHi HeobXiaHWUX Ni-
KyBa/lbHO-0340p0BUMNX 3axoaiB [1]. 3a gaHumn [ep«-
KOMCTaTYy, piBEHb NepuHaTa/ibHOI CMEPTHOCTI B YKpaiHi,
noynHaroum 3 2000-2010 pp., Ma€e TeEHAEHLO A0 NiaBu-
weHHa (3 10,11 ao 10,6 Ha 1000 HOBOHAPOAMNKEHUX XKM-
BMMMW Ta MepTBMUMM). Y 2010 poui nepuHaTanbHa cMepT-
HicTb B YKpaiHi 6yna BULLOIO 3a cepefHbOEBPONENCbKUI
NoKasHWK Ha 43,2 % (7,38 %), a NoKa3HWK B KpaiHax €B-
pocoto3y — Ha 60,9 % (6,57 %) [2].

AHaTomia 6/1yKatoumx HepBiB LWKi A0CTaTHbO OMNU-
CaHa y AOpOCAMX Ntofel, ane NUTaHHA LWoAO BCTaHOB-
JIeHHsA ix TononorpadoaHaToMiyHUX ocobimsocTen Ta
BM3HAYEHHA OPraHOMETPUYHUX MapaMeTpiB B MpeHa-
TaZlbHOMY nepioAi NPUCBAYEHO HEBEIMKA KiNbKIiCTb Ha-
YKOBMX Nyb6iKauii, a HafBHI AaHi cynepeynmsi, MatoTb
dparmeHTapHUit xapaktep [3-8]. AHaTOMiuHi gocni-
OXKeHHA B61yKalounx HepBiB B MepuHaTasibHOMY nepioai
[003BO/IATb BU3HAUYNTM MOPdOOTiYHi acneKkTu iHamBiay-
aNbHOT MiIHAMBOCTI, AKi ByAyTb CAYryBaTU OCHOBOM AN
BCTAaHOBJIEHHA Pi3HUX BapiaHTiB 6yAo0BM i Bag iX pos-
BWUTKY B MOCTHATa/IbHOMY Mepiofi OHTOreHesy, a TakoX
MOXKHa Byae BUKOPUCTOBYBATU Nif 4ac pO3pObKM HOBUX
XipypriYHMX 4OCTYNiB i NPUMOMIB Y HOBOHAPOAMKEHUX Ta
AiTel paHHboro Biky [9-11].

Meta pocniaeHHA: BCTAaHOBUTU aHATOMIYHI OCO-
6MBOCTI LWMIHOT YacTMHM 6/1yKato4yoro HepBa y Naoao-
BOMY Ta PaHHbOMY MepioAi OHTOreHesy.

O6’eKT i meToam pocnigKeHHA. [locniaKeHHA npo-
BeAeHo Ha 50 npenapatax Tpynis naogis (Bia 4 Ao 10 mi-
cAUiB) Ta 9 HOBOHAPOAMKEHMUX (30KpeMa, 5 i301b0BaHMX
OpraHoOKOMMEeKCiB) 6e3 30BHilLHIX 03HAK aHAaTOMIYHMX
BigxnaeHb abo aHoManii Ta 6e3 ABHUX MAKPOCKOMIYHMX
BiAXW/IeHb BiA, HOpManbHOI 6yA0BM CepLEeBO-CYAMHHOI
cuctemu. Tig Yac gocnigrKeHHA BMKOPUCTOBYBAAM Ha-
CTYMHi MeTOAMN AOCNIAXKEHHA: MaKponpenapyBaHHA, BU-
roToB/E€HHA TonorpadoaHaToOMiYHMX 3pisiB, mopdome-
Tpito, CTAaTUCTUYHUI aHani3 [12]. CTaTUCTUYHUIA aHani3
OTPMMAHUX AaHUX NPOBOAMM 33 LOMNOMOFOH0 JiLeH-
30BaHoOi nporpamu RStudio. CTaTUCTUYHO 3HAYYLLMMU
BBaanu 3HavyeHHA npu p<0,05.

PoboTa BMKOHaHa 3 AOTPMMAHHAM OCHOBHMX MOJO-
*KeHb [enbCiHCbKoi aeKknapauii BcecBiTHbOI meguyHOi
acouiaLii Npo eTUYHI NPUHLKUNN NPOBEeAEHHA HAYKOBO-
MeANYHUX A0CNIAKEHb 3a yyacTio ntoguHu (1964-2000)
Ta Hakasy MO3 YkpaiHn Ne 690 Big 23.09.2009 p.

Pe3ynbTatM pocnigKeHHa Ta iX 06roBopeHHs.
LWnitHa yacTMHa 6ayKatoyoro HepBa MPOCTAra€TbCA Y
KayganbHOMY Hanpami Bif wWwuao-nig’s3mkosoro m’asa
[0 MicuA NPOXOAXKEHHA yepe3 BepxHil oTeip rpyaHoi
KNITKKW. BAyKaoumnii HepB NPOXoAWTb B CKAALi OCHOBHO-
ro CYAMHHO-HEPBOBOIO My4Ka LWMi, KPiM HbOro A0 Moro
KOMMOHEHTIB BiAHOCATb COHHi apTepii Ta BHYTPIiWHIO
ApemHy BeHy. OCHOBHWI CYAMHHO-HEPBOBUI NYYOK LN
BKPUTUIMA MPUCTIHKOBUM JIMCTKOM BHYTPILLUHbOLIMNHOI
dacuii.

YnpoooBK nNepuHaTanbHOro nepiogy OHTOreHesy
Yy BEpXHiN TpeTuHi wui, 6ayKatounii Heps, 3a3BMYail,
NPUMMUKAE A0 nepeaHbobiYHOI MOBEpPXHi BHYTPIWHbOI
COHHOI apTepii, Tinbkn y 31% cnocTeperkeHb BiH Mpo-
CTAraeTbcs Ha BigcTaHi 1,2-1,7 mm Big 6iYHOro Kpato
BHYTPILWHbOI COHHOI apTepii, Take CcnNiBBiAHOLWEHHA

Ginblue BUABNSAETbCA Y APYromy TPMMECTPi BHYTPIW-
HbOYTPOBHOro Po3BUTKY. Ha piBHI cepeaHboro Bigainy
BEPXHbOT TPETUHM WK, HA NepeaHi MoOBEepPXHi BHYTPILL-
HbOI COHHOI apTepii, 6ayKalouMii HepPB BiAAAE BEPXHIl
ropTaHHWUI HepB, AKUN NOAINAETLCA Ha ABi FKW: BEpX-
HIO Ta HUWXHI. BepxHA rifika BEepPXHbOro ropTaHHOro
HepBa NPOXOAMUTb Y BEHTPA/IbHOMY HaMNpPsAMi, OTMHauU
nepesH0 NOBEPXHIO 30BHIHbOI COHHOI apTepii, nicaa
YOro MPOCTATAETbCA MaMKe Ha cepeaumHi BiAcTaHi MixK
HMXHIM KPaeEM NiZHWKHbOLLENENHOT CIMHHOI 3a0103M Ta
nia’A3MKOBOI KiCTKWU. HUXKHA TiJIka BEPXHbOro ropTaHHO-
ro HepBa NPOXOAUTb KOCO 3334y Hanepes, i Ma€ Kayaanb-
He cnpamysaHHA. Cnepeay micua 6idypKaLii 3aranbHoi
COHHOI apTepii B NnepMHaTasbHOMY Nepiogi OHToreHesy,
3a3BMYait (78% BMNaAKiIB), MPOCTArAETbCA HUMKHA TiKa
BEPXHbOrO FOPTAaHHOTO HepBa (PUCYHOK), B iHWNX BU-
nagkax (22%) BiH NpoxoAnTb KpaHianbHille micusa nogi-
Ny 3aranbHOi COHHOI apTepii Ha 3,0-5,0 mm cnepeay Big,
30BHIiLLIHbOI Ta BHYTPIWHbOI COHHUX apTepii. [aHe To-
norpacdoaHaTomiyHe B3aEMOPO3MILLEHHA MiX TiIKamu
BEPXHbOro rOPTaHHOTO HepPBa Ta 30BHILUHbOI COHHOI ap-
Tepii MmoXe CNyryBatv AOOATKOBOK 03HAKO, AKA MOXe
BUPI3HATU 30BHILLHIO COHHY apTepito Big, BHYTPIWHbOI B
nepuvHaTaAbHOMY Nepiogi oHToreHesy. Ha Hawy AymKy,
AopeyHo byae BMAIAnTM TonorpadoaHaToMiuHy AinaH-
Ky LWIKi, @ came TPUKYTHUK, CTOPOHAMM AKOTO €: BEPXHA
MEeXa — BEPXHA Ti/IKa BEPXHbOro rOpTaHHOro HepBa,
6iYHa — HUXKHA Ti/IKa BEPXHbOIrO rOPTAaHHOIo HepBa, NpU-
cepefHA — 30BHILLHA COHHA apTepiA.

BAyKalounili HepB y BEPXHiM YAaCTUHI COHHOro TpU-
KYTHMKa npuaarae Ao 6i4Hoi CTiHKM 3aranbHa COHHa ap-
Tepin, Y HUKHIN — HepB NnepexoauTb Ha nepesHbobiuHy
CTiHKY apTepii.

Y HUXKHIM TPEeTUHI Wi 6ayKaounii HepB NPUMUKAE
00 33a4HbOMEAiaNbHOT CTIHKM BHYTPIWHbOI ApeMHOoT
BEHU, AKUI KayaanbHille npuaarae ao 6ivyHoI il CTiHKuW.

PucyHok — MNepegHa ginaHKka wui (cnpasa) nnoga 320,0 mm TN,
(noBepxHeBa rpyna m’asis wui BuganeHa). Makponpenapar. 36.
1,5%: 1 — 6nyKatounii HepB; 2 — BEPXHiil ropTaHHWIA HepB, BEPXHA
rinka; 3 — BepXHili ropTaHHUI1 HePB, HUXKHA TiNKa; 4 — 6idypKauis
3aranbHOi COHHOI apTepii; 5 — 30BHiWHA COHHa apTepin; 6 —
BHYTPILUHA COHHA apTepif; 7 —3arasbHa COHHA apTepin; 8 — BepxHa
WMTOBMAHA apTepia; 9 — nigHMKHbOLLEeNenHa 3a103a.
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Tabnuusa 1 — fliameTtp npasoro 61yKarouoro Hepsa BNPOJA0BHK

nepuHaTanbHOro nepiogy oHToreHesy (mm)

61yKatounx HepBiB, p-value<0,05 € xapaKTepHo
ONA BIKOBMX rpyn «7 mic», «9 mic», «10 mic» i

CraHpapTHa nomunka | [losipunii iHTepsan «HOBOHAPOAXKEHI», WO € CBIAYEHHAM 3HauM-
Bikosa rpyna CepegHe T Di i i i -
AN9 CepeAHbOro ONA cepegHboro | MOT Pi3HUUI CepefHix 3HaYyeHb AaHWX Aiame
4 mic 0,62 0,09 (0,37;0,87) TpiB.
5 mic 10 011 (0,74; 1,26) 3a pesynbTatamum nposegeHoro tecty KoHo-
6 mic 125 0.06 (1,1; 1,4) Bepa-IMaHa Ana npasoro i niBoro 61yKaroumx
7 mic 149 005 (1,38: 1,59) HepBIiB Pi3HMLUA MegiaH ONA BCiX BIKOBUX Nap €
3 mic 157 013 (1,25; 1,89) CTaTUCTUYHO 3HAYMMOLO, Kpim nap: 414 Npaso-
9 mic 145 008 (1,25; 1,64) ro — «4 mic — 5 mic», «5 mic — 6 mic», «7 mic— 8
10 mic 156 008 (1,37; 1,74) mic», «7 mic — 9 mic», «7 mic — 10 mic», «8 mic
HoBoHapomKeni 19 003 (1,83; 1,97) —9 micy», «8 mic — 10 mic», «9 mic—10 mic», gna

Tabnuusa 2 — fliameTp nisoro 61yKarouoro Hepea BNPOAOBIK

nepuHaTanbHOro nepiogy oHToreHesy (mm)

niBoro — «5 mic — 6 mic», «5 mic— 7 mic», «5 mic
—9 Mmic», «6 mic— 7 mic», «6 mic — 8 mic», «6 mic
— 9 mic», «6 mic — 10 mic», «7 mic — 10 mic», «7

. CTaHAapTHa nomuaKka | [losipunii ivtepsan | MiC — 9 Mic», «8 mic — 9 mic», «9 mic — 10 mic»,
BikoBsa rpyna CepepgHe . .
ANna cepenHboro ANnAacepegHboro ((8 MIC — HOBOHapOA)KeHI)).
4 mic 0,48 0,09 (0,24;0,72) BucHoBKM
5 mic 0,91 0,15 (0,54;1,29) 1. Tonorpadia 6nykatoyoro HepBa B AinAH-
6 Mmic 1,15 0,08 (0,97, 1,33) Ui Wui B NnepmMHaTanbHOMy Nepioai oHToreHesy
7 mic 1,16 0,06 (1,01; 1,3) MiHAWBA. Y BEPXHi TPeTWHI Wwui 6ayKaoumnin
8 mic 1,39 0,1 (1,13; 1,64) HepB NPUMMKAE A0 nepeaHbobiYHOI NoBepXHi
9 mic 1,17 0,04 (1,06; 1,28) BHYTPILIHbOI COHHOT apTepii, y cepegHin — o
10 mic 1,29 0,07 (1,11; 1,47) 6i4uHOT abo nepeaHbOBIYHOT CTiIHKM 3aranbHOl
HoBoHapoaKeHi 1,57 0,04 (1,46;1,67) COHHOI apTepii, Y HWXKHI — 00 3aAHbOMeni-

3a3Buuan piadpparmosuii i Baykaloumii HepB Mpo-
CTArAOTbCA MapanenbHo, BogHoYac Gaykatouuii Heps
PO3MiLLLEHUI NpUCEPESHBO, TiIbKM Y OAHOMY BUNAAKY
(nnig, 190,0 mm Tim’aHO-N"ATKOBOI AoBXUHM (TMA4)) BK-
AB/IEHMI BapiaHT PO3MiLLLeHHA JaHUX HEPBIB, a came Big,
MmicuA noyaTky AiapparmoBuii HepB PO3MILLEHUA NpU-
cepeaHbo bayKatouoro Hepea.

YNpoaoBX NepuHaTanbHOro nepiofy OHTOreHesy
AiameTp npaBoro 6/yKato4oro Hepsa 36inblIYETbCA 3
0,62+0,09 mm (4-micauHi nnoan) ao 1,9+0,03 mm (ne-
pioa HoBOHapoasKeHocTi) (tabn. 1), aiameTtp nisoro — 3
0,48+0,09 mm go 1,57+0,04 mm (Tabn. 2). LdiameTtpu
npaBoro i niBoro 6ayKaunx HepBi HalbinbL 36inbLy-
t0TbCA 3 4-r0 MO 6-M MicALb BHYTPILHbOYTPOBHOTO Po3-
BUTKY Ta 3 9-ro micaua 40 nepiogy HOBOHAPOAMKEHOCTI,
y nepiog, 3 6-ro no 9-i micAub BHYTPILHbOYTPOOHOTO
PO3BUTKY AaHi NapameTpu 36inblUyOTbCA HE3HAYHO.

Y pe3ynbrati nposeaeHoro Tecty CTblogeHTa A1 no-
PiBHAHHA cepeaHixX 3Ha4YeHb giameTpiB NPaBoro i NiBoOro

anbHoi abo 6iYHOT CTIHKW BHYTPILWHbBOI APEeMHOT
BEHMU.

2. YnpopoBK nepuvHaTanbHOro nepioay gna Aiame-
Tpa NpaBoro i NiBOro 6/1yKato4oro HepBa € XapaKTepHO
ABa nepioay NPUCKOPEHOTO PO3BUTKY (3 4-ro no 6-i mi-
CALb BHYTPILUHbOYTPOOGHOro PO3BUTKY Ta 3 9-ro micAua
no nepiog HOBOHAPOAMKEHOCTI) i NnepioA, BiAHOCHO cno-
Bi/IbHEHOTO PO3BUTKY (3 6-r0 Mo 9-1 MicALLb BHYTPILLHbO-
YTPOBGHOro PO3BUTKY).

3. Y nepuvHaTanbHOMY nepioai BepXHA i HUXKHA FinKn
BEPXHbOIO rOPTAHHOIO HEPBA Ta 30BHILLHA COHHA apTe-
pifl € CTIHKAMM LIMAHOIO TPUKYTHUKA, WO CNYTye A0AAT-
KOBOI TonorpaoaHaTOMi4YHOK O3HAKOLO Nij, Yac BUKO-
HaHHA XipypriyHUX BTPyYaHb Yy AiTeN PaHHbOrO BiKY.

MepcnekTMBM noganblumMx AOCAiAXKeHb. 33 Heob-
XiAHicTIO € gocnigxeHHA TonorpadoaHaTOMIYHUX OCO-
621BOCTEN KOMMOHEHTIB OCHOBHOTO CYAMHHO-HEPBOBO-
ro nyyka Lui, 30kpema baykato4oro Hepsa, BNPOAOBIK
BCiX NepioAiB NOCTHATa/IbHOrO OHTOreHesy.

Nitepatypa

1. Akhtemiychuk YuT. Aktual’nist’ naukovykh doslidzhen’ v haluzi perynatal’'noyi anatomiyi. Neonatolohiya, khirurhiya ta perynatal’'naya
medytsyna. 2012;2(1):15-21. [in Ukrainian].

2. Lekhan VM, Hinzburh VH. Perynatal'na smertnist’ v Ukrayini: dosyahnennya ta problemy Ukrayina. Zdorovya natsiyi. 2012;1:15-25. [in
Ukrainian].

3. Likhachev SA, Chernenko NI. Ul'trazvukovoye issledovaniye bluzhdayushchego nerva. Nevrologicheskiy zhurnal. 2010;15(2):35-9. [in Russian].

4. Gang C, Hua Z, Xiangtian Z. Development of the human dorsal nucleus of the vagus. Early human development. 2008;1(84):15-27.

5. Giovagnorio F, Maftinoli C. Sonography of the cervical vagus nerve normal appearance and abnormal findings. Am J Roentgenol.
2001;176(3):745-9. DOI: 10.2214/ajr.176.3.1760745

6. Haller JM, Iwanik M, Shen FH. Clinically Relevant Anatomy of Recurrent Laryngeal Nerve. Spine. 2012;2(37):97-100.

7. Sakamoto Y. Classification of pharyngeal muscles based on innervations from glossopharyngeal and vagus nerves in human. Surgical and
Radiologic Anatomy. 2009;10(31):755-61.

8. Simon E, Mertens P, Sindou M. Anatomie fonctionnelle des nerfs glossopharyngien, vague, accessoire et hypoglosse Functional anatomy of
the glossopharyngeal, vagus, accessory and hypoglossal cranial nerves. Neuro-chirurgie. 2009;2(55):132-5.

9.

and Radiologic Anatomy. 2012;6(34):509-12.

Benouaich V, Porterie J, Bouali O. Anatomical basis of the risk of injury to the right laryngeal recurrent nerve during thoracic surgery. Surgical

10. Dionigi G, Chiang FY, Rausei S. Surgical anatomy and neurophysiology of the vagus nerve (VN) for standardised intraoperative neuromonitoring
(IONM) of the inferior laryngeal nerve (ILN) during thyroidectomy. Langenbeck’s archives of surgery. 2010;7(395):893-9.
11. Naritomo M, Shogo H, Tetsuaki K. Fetal Anatomy of the Human Carotid Sheath and Structures In and Around It. The Anatomical record.

2010;3(293):438-45.

12. Bilash SM, Pronina OM, Koptev MM. Comprehensive morphological studies as an intergal part of modern medical science. Literature review.
Visnyk problem biolohiyi i medytsyny. 2019;2.2(151):20-3. DOI: 10.29254/2077-4214-2019-2-2-151-20-23

318

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumnHu — 2019 — Bun. 4, Tom 2 (154)



MOoP®ONI0r1A

TOMNOrPA®OAHATOMIYHI OCOB/IMBOCTI LUMAHOI YACTUHU B/IYKAKOYOrO HEPBA B MEPUHATAJIbHOMY
MNEPIOAI OHTOTEHE3Y

Cnob6ogsaH O. M., Ffepacum J1. M., MaHuyneHko M. M.

Pe3stome. AHATOMIUYHI [OCNiAXKEeHHA 61yKalouMx HepBiB B MepuHaATa/NibHOMY Mepiogi [03BOJIATb BU3HAYUTM
MopdONOriYHI acnekTH iHAUBIAYaNbHOI MIHAMBOCTI, AIKi ByAyTb CYryBaTM OCHOBO A1 BCTAHOB/IEHHA Pi3HMX BapiaHTIB
6ynoBu i Bag, ix pOo3BUTKY B MOCTHaTa/IbHOMY Nepiogi OHTOreHesy, a TaKoXK MOXKHa byae BMKOPMCTOBYBATM Mif 4ac pos-
POBKM HOBUX XipypriYHMX A4OCTYNiB i NPUAOMIB Y HOBOHAPOAMKEHUX T AiTel paHHbOTO BiKy. MeTo A0CNiAKEeHHA € BCTa-
HOBJ/IEHHA aHAaTOMIYHUX 0COBNMBOCTEN WMAHOT YAaCTUHM ByKaloHOro HepBa y NJI040BOMY Ta PaHHbOMY Nepiofi oHTore-
He3y. [locnigykeHHn BUKOHaHO Ha 50 npenapatax Tpynis naogis (Big 4 Ao 10 micAuis) Ta 9 HOBOHapoaKeHMX (30Kpema, 5
i30/1bOBaHNX OPraHOKOMIMIEKCIB) 33 LONOMOTrO0 aleKBAaTHUX aHATOMIYHUX METOZIB: MaKponpenapyBaHHA, BUTOTOBAEHHSA
TonorpadoaHaTOMIYHUX 3pi3iB, MopdOMETPIi, CTAaTUCTUYHOrO aHani3y. CTaTUCTUYHUIA aHaNi3 OTPUMAHUX AAHWUX MPOBO-
AWNNY 3a 4ONOMOrot0 NiLleH30BaHoi nporpamu RStudio. BctaHoBneHO, Wwo Tonorpadis 61yKkatoyoro Hepsa B AiNAHLI Wi B
nepuHaTasbHOMY MNepiogi OHTOreHe3y MiH/MBa. Y BEPXHiV TPeTUHI Wwui 6ayKatoumii HepB NPUMUKAE 40 nepeaHbobiuHOT
NoBepxHi BHYTPILWHbOI COHHOT apTepii, y cepeaHin — Ao 6i4Hoi abo nepesHbOOIYHOI CTIHKM 3aranbHOI COHHOI apTepii, y
HUXKHIN — 00 3agHboMe/ aNbHOT abo BIYHOI CTIHKM BHYTPILIHbOT APEMHOI BEHU. YNPOA0BXK NepuHaTaibHOro nepiogy Ans
AiameTpa npaBoro i niBoro 61yKaloyoro HepBa € XapaKkTepHO ABa Nepiody NPUCKOPEHOTo PO3BUTKY (3 4-ro no 6-i micaub
BHYTPILIHbOYTPOOHOrO PO3BUTKY Ta 3 9-ro micAuAa No nepiod, HOBOHAPOAMKEHOCTI) i nepios BifAHOCHO CMOBIZIBHEHOTO
PO3BUTKY (3 6-ro Mo 9-i micALb BHYTPIWHbLOYTPOBHOTO PO3BUTKY). Y NepuHaTaNbHOMY MepioAi BEPXHA i HUXKHA TiNKK
BEPXHbOrO FOPTAaHHOrO HepBa Ta 30BHILUHA COHHA apTepia € CTiIHKaMW LUMMHOrO TPUKYTHMKA, WO CAYrye A0AATKOBO
Tonorpa0aHaTOMIYHOK O3HAKO Mif, YaC BUKOHAHHA XipypriYHMX BTPYYaHb Y AiTeN PAHHbOTO BiKY.

Kntouosi cnoBa: 61yKkatounin Heps, aHaTOMiA, MopdoMeTpia, NepuHaTanbHUl nepioa,.

TONOrPA®OAHATOMUYECKUE OCOBEHHOCTU LUEMHOM YACTU BNYXKOAIOLWLErO HEPBA B MEPUHATA/IbHOM
NEPUOAE OHTOrEHE3A

Cnob6oasH A. H., Tepacum /1. H., MaHuyneHko M. M.

Pe3tome. AHaTOMMYECKME UCCNeL0BaHNA BAyKAAIOWMX HEPBOB B NEePUHATaIbHOM Nepuoe NO3BOAIOT ONPeaenTb
MopdonorMyeckme acnekTbl UHAMBUAYANbHON U3MEHUYMBOCTU, KOTOPbIE BYAYT CAYXKUTb A4 YCTAHOBAEHMA Pa3HbIX Bapu-
QHTOB CTPOEHUSA M MATONOMMIA PA3BUTUA B MOCTHATA/IbHOM Mepuoae OHTOreHesa, TaKkKe MOXHO byaeT Ucnonb3osaTb BO
BpemMa pa3paboTKM HOBbIX XMPYPTUYECKUX SOCTYMNOB U NPUEMOB Y HOBOPOXKAEHHbBIX U AeTel paHHero sBospacta. Lenbto
nccnenoBaHuA 6b110 YCTAaHOBUTb aHaTOMMYECKME 0COBEHHOCTM LWENHOM YacTh 61y»KAatoLWwero Hepea B N/J1040BOM U paH-
HeMm nepuoaax oHToreHesa. MiccnegosaHue nposegeHo Ha 50 npenapatax Tpynos naogos (ot 4 go 10 mecaues) U 9 HOBO-
POXKAEHHbIX (B YAaCTHOCTU, 5 N30/ IMPOBAHHbIX OPraHOKOMMNEKCOB) C NMOMOLLbIK aAEKBATHbIX aHAaTOMUYECKMX METOL0B:
MaKponpenapupoBaHue, U3rotosaeHne TonorpadoaHaTOMUYECKUX CPe30B, MOPHOMETPUN, CTAaTUCTUUECKOTO aHanu3a.
CTaTUCTUYECKUI aHaNIM3 MONYYEHHbIX AAHHbBIX NPOBOAMAM C MOMOLLbIO NNLEH3MPOBaHHOM nporpammbl RStudio. YcTta-
HOB/IEHO, YTO Tonorpadma 6ayKAAOLWEro HepBa B y4acTKe LWeW B NepUHATaZIbHOM Nepuoae OHToreHesa M3mMeH4YunBa. B
BEPXHEN TpeTu Wweun H6AyKAAILWNIN HePB NPUMbIKAET K nepesHeboKoBOM NOBEPXHOCTU BHYTPEHHEN COHHOM apTepun, B
cpeaHeit — K 6OKOBOM UK K NnepeaHeboKoBOM CTEHKM COHHOM apTePUU, B HUMKHEN — K 3aiHEMEANANbHOM UM BOKOBOW
CTeHKe BHYTPEHHEWN ApeMHON BeHbl. Bo Bpema nepuHaTanbHOro nepuoga ANA AMaMeTpa NpPaBoro M eBOro b6ayxKaato-
LLLero HepBa XapaKTePHO ABa Nepuoaa YCKOPEeHHOro passutus (¢ 4-ro no 6-i mecaAw, BHyTPUYTPOOHOro pasBuTUA U ¢ 9-ro
MecaLa No nepuog, HOBOPOXKAEHHOCTU) U Nepuos, OTHOCUTEIbHOTO 3aMef/IEHHOTO Pa3BuTUs (c 6-ro No 9-i mecal, BHY-
TpUYyTPOBHOro pasBuTKA). B nepnHaTanbHOM Nepuoae BEPXHAA U HUMKHSAA BETKM BEPXHEro ropTaHHOro HepBa M BHELWHASA
COHHaA apTepus ABAAIOTCA CTEHKAMM LIEMHOIO TPEYro/ibHMKA, YTO CNYKUT AONONHUTEbHbIM TONorpadoaHaTOMUYECKMM
NPWU3HaKOM BO BPEMS XMPYPr1UYECKUX onepaLmii y geTelt paHHero Bospacra.

KntoueBble cnosa: 61y:KAatoLWwmii Heps, aHaTOMKA, MOPPOMETPHMA, NEPUHATANbHBIN Nepuoa,

TOPOGRAPHIC-ANATOMICAL PECULIARITIES OF THE CERVICAL PART OF THE VAGUS DURING THE PERINATAL PERIOD
OF ONTOGENESIS

Slobodian O. M., Herasym L. M., Manchulenko M. M.

Abstract. Anatomical investigations of the vagus during the perinatal period enable to determine morphological aspects
of individual changeability, which will form the basis for detection of different variants of structure and developmental
defects during the postnatal period of ontogenesis. They can be applied during development of new surgical approaches
and methods in neonates and infants. Objective of the study is detection of anatomical peculiarities of the cervical part
of the vagus during fetal and early period of human ontogenesis. The study was conducted on 50 specimens of dead
fetuses (from 4 to 10 months) and 9 neonates (5 isolated organ complexes in particular) by means of adequate anatomical
methods: macro-dissection, making topographic-anatomical sections, morphometry, and statistical analysis. The data
obtained were statistically processed by means of the licensed program RStudio. Topography of the vagus in the cervical
region is found to be changeable during the perinatal period. The vagus adjoins the anterior-lateral surface of the internal
carotid artery in the upper third of the neck. In the middle third it adjoins the lateral or anterior-lateral wall of the common
carotid artery. In the lower third it adjoins the posterior-medial or lateral wall of the internal jugular vein. During the
perinatal period the diameter of the right and left vagus is characterized by the two periods of accelerated development
(from the 4" to the 6% month of the intrauterine development and from the 9™ month to the neonatal period) and the
period of relatively slow development (from the 6% to the 9" month of the intrauterine development). During the perinatal
period the upper and lower branches of the superior laryngeal nerve and external carotid artery are the walls of the
cervical triangle, which serves as an additional topographic sign during surgery performed on neonates and infants.

Key words: vagus, anatomy, morphometry, perinatal period.
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