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TEMA 1. OPTAHbl HEPBHOW CUCTEMDbI

HepBHas cuctema obecrneymBaeT opraHM3m CNocobHOCTbIO pearnpo-
BaTb Ha HemnpepbiBHblE U3MEHEHWA BO BHELLUHEW M BHYTPEHHel cpege.
OH KOHTPOJIMPYET U UHTerpupyeTt GpyHKLMOHANbHYIO AeATeNbHOCTb Op-
raHOB M CUCTEM OPraHoB. AHAaTOMUYECKN HEPBHAsA CUCTEMA AEe/UTCA Ha
cnegyowme.

¢ LleHTpanbHasa HepBHasA CUCTEMA COCTOUT U3 FOJIOBHOrO M CMINHHO-
ro mosra, KOTopble Pacrno/oXKeHbl B NOJOCTM Yyepena M CNMHHOMO3IO-
BOM KaHane COOTBETCTBEHHO.

* Mepudepnyeckaa HepBHaAA CUCTEMA COCTOMUT M3 YepenHblx,
CNMHHOMO3rOBbIX M NepudPpeprmUecKkmx HepBOB, KOTOPbIE NPOBOAAT UM-
nynbcbl.

CTpyKTYypHasA opraHM3aLmsa HepPBHOM CUCTEMbl OCHOBaHa Ha pedaek-
TOPHbIX Ayrax, KOTopble NpPeAcTaBAAloT cobol LenoyYkn HelMpoHoB (ad-
depeHTHbIX, acCoLMaTUBHBbIX, 3P depPeHTHbIX), PACNOIOKEHHbIX B ee ne-
prdepnyecknx 1 LeHTPanbHbIX oTaenax. 3HaHue rMctodmanoNorumn op-
raHOB HEPBHOW CUCTEMbI HEOBXOAMMO A1 NOHUMAHUA €e UHTErpupy-
IOLMX, KOOPAMHUPYIOWMNX U PETYANPYIOWMX QYHKLMI, a TaKKe 418 an-
arHOCTUKM 3a60/1eBaHMM, CBA3AHHbIX C UX HAPYLUEHUEM.

Heobxoamumo 3HaTbL

® VICTOYHMKM U XO4 3MOPMOHANbHOrO pasBuTMA. HepBHaa TpybKa
n ee puobddepeHUMPOBKA Ha KeNYLOYKOBYH, CyOBEHTPUKYAAPHYHO
(KambKanbHYO), MPOMENKYTOUHYIO (MN1ALLEBYIO) M KPAeBYHO 30HbI.

e LleHTpanbHas HepBHaa cuctema. CTpoeHue ceporo u b6enoro se-
wects. MyTb NPOXOXKAEHUA HEPBHbLIX MMMNY/bCOB NO pedIEKTOPHON Ay-
re B HEPBHOW cUCTEME.

e CtpoeHue 060/04eK TO/IOBHOrO MO3ra: TBepAas, MayTUHHas
n markas. CybaypanbHoe u cybapaxHouZasbHOe NPOCTPAHCTBO, COCY-
AMCTOoe CnieTeHue.

e OcOb6eHHOCTU CTPOEHWs CcocyfoB (CMHYCOB, KanWANAPOB) LEH-
TPasbHON HEPBHOM CUCTEMBI.

e CnuHHOM Mo3r. O6Lan XapaKTepUCTUKa KOHCTPYKuumn. CTpoeHne
Ceporo BELLECTBA: TUMbl HEMPOHOB U UX y4yacTe B GOPMMUPOBAHUMU pe-
bNEeKTOPHbIX Ayr, TUMbl FMAAbHbBIX KNETOK. Agpa ceporo BeliecTsa.
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CTpoeHune benoro BewectBa. LleHTpanbHbIM KaHan CNWMHHOIO MoO3ra
M CMUHHOMO3IOBOM KUAKOCTU.

o Mo3Ke4yoK. CTpoeHMe W HepBHAs CTPYKTypa KOpbl MO3KeuKa.
Knetkn MNypKUHbE, KOP3MHYATbIE KNETKU U APYr1e KAeTKM Kopbl MO3-
Keuka. ApdepeHTHble U apdepeHTHble HepPBHble BOJIOKHA. CoeanHu-
TeNbHble U TOPMO3Hble HelpoHbl. Knybouyek B mo3sKeuke. [NnanbHble
KNETKM MO3XKeuKa.

e [0n0BHOM Mo3r. ObLas XxapaKTepucTMKa CTPOEHUA, 0COBeHHOCTH
CTPOEHMA 1 B3aMMOCBA3M CEPOro 1 6esoro BeLecTsa.

e Kopa ronoBHOro mosra. IM6pMOHabHbIN M NOCTIMBPUOHANbHbIN
rmcroreHes.

o LlMTOApPXUTEKTYpPa CNOEB KOPbl FONOBHOMO MO3ra. HepoHHbIN co-
CTaB, XapaKTEePHbIA ANA NUPaMUAANbHbBIX HEMPOHOB. NMOHMMaHWE Mo-
OYNbHOM opraHnsaunmn. MexXHelipoHHble CBS3U, 0COBEHHOCTU CTPOEHUSA
CUHAnNCcos.

o MuenoapxMTeKTOHMKA: pagmanbHble U TaHTreHLMalbHble HEepPBHbIE
BOJIOKHA. OCO6EHHOCTM CTPOEHMA KOPbI FOJIOBHOTO MO3ra B ABUraTesb-
HOM W YyBCTBUTENbHOI 0bnacTsX.

e ABTOHOMHaA (BereTaTMBHasA) HepBHaA cuctema. ObLan xapaKTe-
PUCTMKA CTPOEHUS LLEeHTPaNbHOW U nepudepuyeckoin Yactelr napacum-
NnaTUYeCKOM U CUMMNATUYECKOMN CUCTEM.

e CTpoeHMWe M cOoCTaB HEPBHbIX Y3/10B (IKCTPaMypasbHbIX U MHTPa-
MypanbHbix). MperaHrIMoOHapHbIE M MOCTFAHI/IMOHAPHbIE HEPBHbIE BO-
NIOKHa.

e Helpomegmnatopsl.



THEME 1. ORGANS OF THE NERVOUS SYSTEM

The nervous system allows the body to respond to continuous
changes in its external and internal environment. It controls and inte-
grates the functional activities of the organs and organ systems. Ana-
tomically, the nervous system is divided into the following.

¢ The central nervous system consists of the brain and the spinal
cord, which are located in the cranial cavity and spinal canal, respectively.

¢ The peripheral nervous system consists of cranial, spinal, and pe-
ripheral nerves that conduct impulses.

The structural organization of the nervous system is based on re-
flex arcs, which are chains of neurons (afferent, associative, and effer-
ent) that are located in its peripheral and central departments.
Knowledge of the histophysiology of the organs of the nervous system
is necessary for understanding its integrating, coordinating, and regu-
lating functions, as well as for the diagnosis of diseases related to their
malfunction.

Key Information to Note

e Sources and course of embryonic development: The neural tube
and its differentiation into ventricular, subventricular (cambial), inter-
mediate (cloak), and marginal zones.

e Central nervous system: The structure of grey and white matter.
Pathway of nerve impulses in the reflex arc in the nervous system.

e Structure of the brain's meninges (three concentric membranous
layers that envelop the brain and spinal cord): the dura, arachnoid, and
pia mater. Subdural and subarachnoid space, the choroid plexus.

e The structural features of the vessels (sinuses, capillaries) of the
central nervous system.

e Spinal cord: General characteristics of the structure. The struc-
ture of grey matter: types of neurons and their participation in the
formation of reflex arcs, types of glial cells. Gray matter nuclei. The
structure of white matter. The central canal of the spinal cord and
cerebrospinal fluid.

e Cerebellum: Structure and neural structure of the cerebellar cortex.
Pear-shaped cells (Purkinje cells), basket cells, and other cells of the cere-
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bellum cortex. Afferent and efferent nerve fibers. Connection and inhibito-

ry neurons. The glomerulus of the cerebellum. Glia cells of the cerebellum.
¢ Brain: General characteristics of the structure, features of the

structure, and the relationship between grey and white matter.

e Cerebral cortex. Embryonic and post-embryonic histogenesis. The
cytoarchitecture of the cerebral cortex layers. Neural composition,
characteristic of pyramidal neurons. Understanding of the modular or-
ganization. Interneural connections, features of the structure of synap-
ses. Inhibitory neurons.

¢ Mpyeloarchitectonic: radial and tangential nerve fibers. Features of
the structure of the cortex in the motor and sensitive areas.

¢ Autonomous (vegetative) nervous system. General characteristics
of the structure of the central and peripheral parts of the parasympa-
thetic and sympathetic systems.

¢ The structure and composition of the neural ganglia (extramural
and intramural). Preganglionic and postganglionic nerve fibers.

¢ Neurotransmitters.
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METOAUYECKUE YKA3AHUA MO NMPAKTUKE Ne 1
METHODOLOGICAL INSTRUCTIONS FOR PRACTICE Ne 1
Vo led (el ) ) sl daall ) s

Mpenapam Ne 1.1. CnuHHomo32080l y3en.
OKpaweH 2eMamoKCUMUHOM U 303UHOM
(doTo PobepTta /1. CopeHcoHa un T. Knapka Bpene)

Specimen Ne 1.1. Spinal node. Stained with hematoxylin and eosin
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)
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Hapucynte n otmetbte: 1 — Kancyny; 2 — [0p3aibHblA KOPELLOK;
3 — BeHTpanbHbIl KOpewok; 4 — HeMpPOHbI CMTMHHOMO3FOBOTO FaHMINA;
5 — ny4yoK HepBHbIX BOJIOKOH; 6 — 6enyto *KUPOBYIO TKaHb.

Make a sketch and indicate: 1 — capsule; 2 — dorsal root; 3 — ven-
tral root; 4 — neurons of the spinal ganglion; 5 — bundle of nerve fi-
bers; 6 — white adipose tissue.

fas LB O 53 1) ) ) se 5 S (al sl (sl 4dsal
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Mpy Manom yBesIMYEHUN MUKPOCKOMNA HaXO4AT NepegHue U 3aiHUe Ko-
PeLIKM CMMHHOTO MO3ra, @ Ha NocaegHeM — CMMHHOMOSIOBOM Y3€e/1, KOTo-
PbIA CKPbIT COEAMHUTENBHOTKAHHOM Kancynoi. OTtyeTanBoe (TouHOe) pac-
MOJIO¥KEHME NEPUKAPUOHOB M OTPOCTKOB HEPBHDBIX KAETOK ABASETCA XapaK-
TEPHbIM MPU3HAKOM CMMHHOMO3rOBOrO raHrMA. KpynHble nceeBaoyHUno-
NAPHbIe HEMPOHbI CO CBET/IbIMU MY3bIPbKOBUAHBIMM A4PAMMU PACMONOKEHDI
no nepudepmm NPAMO Nog, Kancynoin. HepsHble OTPOCTKM 3aHUMAIOT cpea-
HIOIO YacTb y3na. MNpu 6onblom yBeanyeHUM MUKPOCKona obHapyKusatoT
060/104KY U3 MENKUX NNANbHBIX (MAHTUIHBIX) KNETOK C 60bWMMK TEMHbI-
MM A40aMM BOKPYT HEPBHbIX KNETOK. CHApY»KW HEPOHbI OKPY*KEHbI TOHKUM
C/I0eM CoeaNHUTENbHON TKaHU. B pnbpobnactax n pmnbpoumTax Bbl MOXKETE
HabntoaaTh yA/IMHEHHbIe A4Pa C reTePOXPOMaATUHOM.

At a low magnification of the microscope, find anterior and posterior spi-
nal cord roots, and on the last one, the spinal node, which is covered by the
connective tissue capsule. The distinct (exact) disposition of perikaryons and
nerve cells processes is the characteristic sign of the spinal ganglion. Large
pseudo-unipolar neurons with light vesicle-like nuclei are disposed peripher-
ally right under the capsule. Nerve processes occupy the middle part of the
node. At a high microscope magnification, find the sheath of small glial (satel-
lite) cells with large dark nuclei around the nerve cells. A thin connective tis-
sue layer surrounds the neurons outside. In fibroblasts and fibrocytes, you
may observe elongated nuclei with heterochromatin.
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Mpenapam Ne 1.2. YyacmeumesnbHoili ncesdoyHUNoAsapHsil HelipoH
(doTo PobepTta /1. CopeHcoHa un T. Knapka Bpene)

Specimen Ne 1.2. Sensory pseudounipolar neuron
(Photo Copyright by Robert L. Sorenson and T. Clark Brelje)

gh&#&ﬁgj‘)y\/\'.ﬁ}a&
(aﬁﬁaw@\@m@@%ﬁ}uﬂé&)

Hapucyite u otmetbte: 1 — s4p0 HelpoHa C ALPbILLKOM;
2 — uuTonaasmy HelpoHa; 3 — MaHTUIHbIe FANOUUTLI (CaTennuTbl);
4 — ¢unbpobnacTbl coeAUHUTENBbHOTKAHHOM 060/104KN HEMPOHa.

Make a sketch and indicate: 1 — the nucleus of a neuron with
a nucleolus; 2 — the cytoplasm of the neuron; 3 — mantle gliocytes
(satellites); 4 — fibroblast of the connective tissue membrane of the
neuron.

T8 (LA O 3 15 ) 2)lse 5 S al e (o) 43 5al
Jiie) sl ol sale JU (sla Jsbus |V (58 andlysin Y St L g5 6 Ada) |
O 0% iad il 43 da g pe Coudlys b ¥ (s o
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Mpenapam Ne 1.3. CnuHHoU mo32
(nonepeyHslii cpes, Kpesunosswili puosnemossiii)

Specimen Ne 1.3. Spinal cord. cross section, cresyl violet

s ) e S 55l B 5 (e Ui 2B QLYY (g

Hapwucyiite u otmeTbTe: 1 — nepeaHiol CPeanHHYIo wenb; 2 — 3aa-
HIOIO CpeauHHyto 60po3ay; 3 — LEeHTPaNbHbIN KaHan; 4 — BEeHTPasbHbIl
(nepeaHnin) por; 5 — popcanbHbii (3aaHWIA) por; 6 — BEHTPasbHbIN Ka-
HaTuK (benoe BelLecTBo / HEPBHbIE BOMIOKHA); 7 — NaTepasibHblii KaHaTUK
(6enoe BewectBO / HepBHble BOJIOKHA); 8 — p[OpP3asbHbIA KaHATUK
(6enoe BewecTBo / HEPBHbIE BOIOKHA); 9 — MYNbTUMNONAPHbIE HEVPOHDI.

Make a sketch and indicate: I — anterior median sulcus; 2 — poste-
rior median fissure; 3 — central canal; 4 — ventral (anterior) horn;
5 — dorsal (posterior) horn; 6 — ventral white column; 7 — lateral
white column; 8 — dorsal white column; 9 — multipolar neurons.

128 LIS O 315 ) )l se 5 S a5 43 sa
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CTpyKTypa CMMHHOIO MO3ra B OCHOBHOM YCTpOEHa OAMHaKoBa Mo
BCEl ero A/snHe. B nonepeyHom CeYEHWUU LLEHTPAsIbHAsA macca Ceporo
BelwecTsa umeet ¢opmy 6aboyku, Hambosnee 3ameTHbl BEHTPasibHble
pora, cofepralMe Tefla KNeTOK KPYMHbIX HUXKHWUX ABUraTesibHbIX
HelpoHoB. CNUHHbIE pora ropasgo MeHee 3aMeTHbl U CoAepsKaT Kie-
TOYHble Tena Hebo/bLMX CEHCOPHbIX HEMPOHOB BTOPOro MopsaKa, Ko-
TOopble NepesatoT CEHCOPHY MHPOPMALIMIO B MO3T OT MEePBUYHbLIX ad-
¢dbepeHTHbIX HEMPOHOB O TemnepaTtype M 60K, KNeToYHble Tefa KoTo-
PbIX HaxoAATCA B AOPCa/bHbIX KOPHEBbIX raHrnvMax. Hebonblune 60oKo-
Bble pOra, KOTOpble COAEP KaT Tena KAEeTOK MperaHrinmoHapHbIX cumna-
TUYECKMX 3ddepeHTHbIX HEMPOHOB, HaxodATCA B FPYAHOW U BepxHel
NOACHUYHOM 061aCTAX, COOTBETCTBYIOLLMX YPOBHIO CMMMNATUYECKOro OT-
aena cnuHHoro mosra. Obbem ceporo BellectBa HamHoro 6osblie
B LWEMHOM WM MOACHUYHOM OTAENAX, YTO COOTBETCTBYET GONbLION CeH-
COPHOM W MOTOPHON MHHEPBALMM KOHEYHOCTEN, M 3TO OTparkaercA
B ropaszo 6onbliem gMameTpe CNMHHOrO Mo3ra B 3TuUx obnacTtax. LieH-
TPasibHbIA KaHan Haxo4uTca B LEeHTpasbHOW 061acT ceporo BeLecTBa,
COAEPKUT IMKBOP M BbICTNAH 3NEHAUMHbIMU KneTkamu. benoe Belle-
CTBO CMMHHOIO MO3ra COCTOUT M3 BOCXOAALIMX NYTe CEHCOPHbIX BOO-
KOH M HUCXOAALLMX ABUraTebHbIX NyTel; NPoxoaa BBepX NO CMMHHOMY
MO3ry K rONIOBHOMY MO3ry, Bce 6onbwe U 60/blue BONOKOH BXOAAT
B CNMUHHOW MO3T M BbIXOAAT U3 HEro, Tak 4To ob6bem 6enoro BellecTsa
nocTeneHHo yBe/MYMBAETCS OT KPEecTLoBOM obnactu K wenHoin. CnuH-
HOM MO3r nmeeT ryboKy0 BEHTPaNbHYIO CPeaUHHYIO Wesb U Hernybo-
Kyl AopcanbHyto 60po3ay. C Kaxaon CTOPOHbI gopconatepanbHas 6o-
po34a OTMeYaeT IMHUIO BXOAa AOPCa/bHbIX HEPBHbIX KOPELLIKOB.

The structure of the spinal cord is basically similar over its whole
length. In the transverse section, the central mass of grey matter has
the shape of a butterfly, with the ventral horns being most prominent
and containing the cell bodies of the large lower motor neurons. The
dorsal horns are much less prominent and contain the cell bodies of
small second-order sensory neurons, which relay sensory information to
the brain from primary afferent neurons for the modalities of tempera-
ture and pain, whose cell bodies lie in the dorsal root ganglia. Small lat-
eral horns, which contain the cell bodies of preganglionic, sympathetic
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efferent neurons, are found in the thoracic and upper lumbar regions,
corresponding to the level of the sympathetic outflow from the cord.
The volume of grey matter is much more extensive in the cervical and
lumbar regions, corresponding to the great sensory and motor innerva-
tion of the limbs, and this is reflected in the much greater diameter of
the spinal cord in these areas. The central canal, containing cerebrospi-
nal fluid (CSF) and lined with ependymal cells lies in the central compo-
nent of grey matter. The white matter of the spinal cord consists of as-
cending tracts of sensory fibers and descending motor tracts; passing up
the spinal cord towards the brain, more and more fibers enter and leave
the cord so that the volume of white matter increases progressively
from the sacral to cervical regions. Externally, the spiral cord has a deep
ventral median fissure, but dorsally, there is only a shallow dorsal mid-
line sulcus. On each side, a dorsolateral sulcus marks the line of entry of
the dorsal nerve roots.
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Mpenapam Ne 1.4. MepedHuli poe crnuHHO20 Mo32a.
JsuzamensHoele (MyabemunonamHsie) HelipoHb!

Specimen Ne 1.4. Anterior horn of the spinal cord.
Motor (multipolar) neurons

(hdin) S leigsh el Clib 4y b g e (la #LE 1 /F 450

FETAERET (DI R >
- ‘v s it i S . L TR
e e F o ; ., 2"&
S : - e ’ > G
5 - S (o S . }‘ - .F ¥ " SN
- o > ~ -® - [ s el
2 [." & - : Q.--'-" e 2 F
Eh : e - A s 5
X o < \"] - e ".'_7..
% e R 2ot e Zat e
» - -3 L .
ook o x5 N B
Gl B b SO N Sy
¢ K- 00 53
;> ? x ',‘.-- 1 -;' = >y >
RS e TE A - AT
: “r e 8y - th r ,_- >
e s 7 2 h ;
'-- v PP D e Sy e o8 A
- Q"'” ", & s . 4 2
75 : : e e AN
T ey - 2 SR Y
e, 8 : PN & ;
P A e ek et IR
e RSy ] T Pl )
- z X < < y \‘ ‘ < .’ - 3 > -
: B St ) Y ¥ -: O ©
S : £ = . - i
- e - ¥ 5 1 - < A a3 <

Hapucyiite n otmetbte: 1 — aBuraTesibHble (My/abTUNONAPHbIE)
HelpoHbl; 2 — cepoe BeLecTBo nepegHero pora; 3 — 6enoe BeLecTBo
(HepBHbIe BOJIOKHA); 4 — cenTy (rvManbHaa Npoc/oiika).

Make a sketch and indicate: 1 — motor (multipolar) neurons;

2 — grey matter of the anterior horn; 3 — white matter (nerve fibers);
4 — septa (glial layer).
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Mpenapam Ne 1.5. MlepedHuli poe criuHHo20 mo3ea. [euesamesbHble
(MynemunonamHsie) HelipoHel. Kpezunossili puonemossili

Specimen Ne 1.5. Anterior Horn of the spinal cord.
Motor (multipolar) neurons. Cresyl violet
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Hapucyiite n otmeTbTe: 1 — aKCOHa/bHbIN XONAMUK; 2 — TUTPOUL,
(Tenbua Huccna); 3 — ueHTpanbHoOE AAPLILWKO.

Make a sketch and indicate: 1 — axon hillock; 2 — Nissl's substance
(Nissl's bodies); 3 — central nucleolus.
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CTpoeHne HEMPOHOB NyYlle BCEro M3yyaTb, PaCCMATPUBAA Ha BbICO-
KOM YBE/IMYEHUMN BEHTPAJIbHbIM POr, MOCKOJbKY MUMEHHO B HEM pacno-
NaratoTcA camble KpynHble MOTOHEMPOHbI CIMHHOTO Mo3ra. OKpaluunBa-
HWe Kpe3nnosbiM GpUONETOBBIM UAN aHUIMHOM, TAKXKe M3BECTHOE KaK
OKpacka no Huccnto, no3soaseT BbisBUTb Hanbosnee 6azoduibHble 06-
NlacTv KNeTku. MNpu 3Ton oKpacke MOXKHO BblABUTb HECKOJIbKO OCOOEH-
HOCTe CTPOEeHMA HEMPOHA. XOPOLWO MPOABAAETCS KPynHOe A4PbIWKO
B LEHTpe KAeToyHoro sgpa. B HopmanbHO YHKLMOHUPYLOLWEM
HelpoHe AApbIWKo 06blMHO oaHO. TaKKe npu oKpacke no Huccaio
B LMTOMNIa3mMe KJEeTOK XOpoLWo npocMmaTpuBatoTca 6a3oduibHble NATHA,
KOTOpble Ha3blBalOTCA TUIPOUAHLIM BEL,ECTBOM MM BelwectBom Huc-
cna. 9™ 6asodunbHblie CTPYKTYpbl ABAAIOTCA CKOMJIEHUAMMU LMCTEPH
LLIepOX0BaTOro 3HAOM/MA3MaTUYECKOro PEeTUKYiyma U 061a4aloT TaKow
ApKoli 6asoduamnen 3a cuyeT BbICOKOW KOHUEHTpauuu pubocom. Mpu
3TOW OKpacke WMHOrAa MOMYYaeTCA Pas/iMuUTb aKCOHasIbHbIA XOJMMK
N OTXOOALWMIA OT Te/Nla HeMPOHa aKCOH — 3TO YYaCTKWU KNETKM, He co-
aepxauwme teneu, Hucens.

The structure of neurons is best studied by examining the ventral
horn at high magnification, since it is where the largest motor neurons
of the spinal cord are located. Staining with cresyl violet or aniline, also
known as Nissl staining, allows us to identify the most basophilic areas
of the cell. With this coloring, several features of the neuron structure
can be identified. A large nucleolus in the center of the cell nucleus is
visible. In a normally functioning neuron, the nucleolus is usually singu-
lar. When stained by the Nissl staining method, basophilic spots are
clearly visible in the cytoplasm of cells, which are called tigroid sub-
stances or Nissl substances. These basophilic structures are clusters of
cisterns of the rough endoplasmic reticulum and have such a bright ba-
sophilia due to the high concentration of ribosomes. With this coloring,
it is sometimes possible to distinguish between an axon hillock and an
axon extending from the neuron body; these are areas of the cell that
do not contain Nissl bodies.
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Mpenapam Ne 1.6. LleHmpanbHbeIl KAHAA CUHHO20 M032d

Specimen Ne 1.6. The central canal of the spinal cord

glaS (5 3S e JUIS V/7 4l gal

Hapucynte n otmeTbTe: 1 — KAETKM 3NeHAUMHON ranun; 2 — LWeTou-
HYIO KaeMKy; 3 — OTPOCTKU TAHULMTOB.

Make a sketch and indicate: 1 — cells of ependymal glia; 2 — brush
border; 3 — processes of tanycytes.
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LleHTpanbHbIN KaHan CNMHHOTO MO3ra BbICT/IaH 3NeHAMMHOWN Inel, Ko-
Topas npeacTaBaseT cobov 0AHOCNONHbIN UMAMHAPUYECKUIA anuTenunii. Ha
anuKaibHOM CTOPOHE KNETOK Pas/IMYaeTca CBET/IAn LLETOYHasA KaemKa, 06-
pa3oBaHHas KOMMJIEKCOM PECHUYEK U MMKPOBOPCUMHOK. Y TaHWULMTOB
3NEeHANMHOMN UK ¢ 6a3asibHOrO KOHLLA OTXOAMT OTPOCTOK, MPeanosioxKu-
TE/IbHO COeAMHAOLLMIA 3TN KNETKM C KPOBEHOCHOW CUCTEMON.

The central canal of the spinal cord is lined with ependymal glia,
which is a single-layered cylindrical epithelium. On the apical side of the
cells, a light brush border is formed by a complex of cilia and microvilli.
In tanycytes of ependymal glia, a process extends from the basal end,
presumably connecting these cells to the circulatory system.
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Mpenapam Ne 1.7. Mo3xce4oK. OKpacKa Kpe3usao8biM (huoaemossim

Specimen Ne 1.7. Cerebellum. Stained with Cresyl Violet

58 ) Jm S o2 (5 el B Anda V/Y 4lsa

Hapucynte n otmeTbte: | — KOpy Mo3)Keuka: 1 — MONEKyNApPHbIA
CNOWN; 2 — TaHI/IMOHAPHbIA CNOM KPYMHbIX HEMPOHOB (KneTku [MypKu-
Hbe); 3 — rpaHyasapHbIV cnoit; || — 6enoe BeLLECTBO MO3XKEYKa.

Make a sketch and indicate: | — cerebellar cortex: 1 — molecular
layer; 2 — Purkinje cells layer (single layer of large neurons); 3 — gran-
ule cell layer; Il — white matter of the cerebellum.
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Kopa mo3keuka obpasyeT pas rnyboko U3BUTbIX CKAA[OK, noanep-
YKMBAEMbIX Pa3BETB/IEHHbIM LEHTPasibHbIM MO3rom 6enoro BellecTsa.
BuaHo, 4TO KOpa ron0BHOrO MO3ra COCTOWUT U3 TPEX CN0EB: BHELHEro
MOJIEKYNSIPHOIO C/10f, COAEPKALLEro OTHOCUTENbHO HEebOo/bLoEe KOU-
YecTBO K/NETOK (3Be3gyaTtble A/IMHHO- U KOPOTKOAKCOHHbIE KNETKU, Kop-
3MHYaTble KAETKM); MPOMEKYTOYHOro C/I0A OrPOMHbIX HEMPOHOB, CO-
OEP’KaLLLero pacrnosioXKeHHble B OAWH pPAg, KNeTku MypKUHbe; BHYTPEH-
HEero 3epHUCTOro C/0A, COAEPMKALLEro 3ePHUCTbIE KAETKU U KAeTKu
fonbgxn. Teno Knetok lNMypKMHbE YKPYNHEHO U MMEET TpyLIeBUaHYIO
dbopmMy, aKCOH OTHOCUTENbHO TOHKUIA, NPOXOAALLNM Yepes C/ION KNeToK
rpaHyn, AeHAPUTHAA CUMCTeMa LUMPOKO pPas3BeTB/IEHA M MepexoauT BO
BHELLIHMN MOMEKYNAPHbIN CNOA.

FNy6OKNIA CNON TPaHYAAPHbIX KNETOK KOpbl MO3EYKa COAEPHKUT
MHOXECTBO Me/IKUX HEMPOHOB, HEMUENNHU3UPOBAHHbIE aKCOHbI KOTO-
pbIX BbIXOAAT HAPYXKy B MONEKYNAPHbIA C/IOW, TAe OHU pa3fBanBatoTCA,
4YTOObI NPOXOAUTL MNApPaNeIbHO NOBEPXHOCTU K CMHAMCY C AEHAPUTAMM
KNeToK [NypKUHbe; KaxK[aAa rpaHyfApHAA KAeTKa KOHTaKTUpyeT C He-
CKONIbKMMM COTHAMM KNeToK MNypKMHbe. B Kope Mo3Keuka ecTb Tpu Apy-
rMX TUMA MENKUX HEMPOHOB, @ UMEHHO 3Be3a4aTtble KJIETKU U KOop3u-
HOYHbIE KJ/IETKM, paccesaHHble BO BHELWHEM MOJIEKY/IAPHOM CAoe,
M Knetkn MonbarKu, pacceaHHble B MOBEPXHOCTHOM YacTU C/I0A FpaHy-
JIAPHbIX K/IETOK.

The cerebellum cortex forms a series of deeply convoluted folds
supported by a branching central medulla of white matter. The cortex is
seen to consist of three layers: an outer layer containing relatively few
cells (the so-called molecular layer), an extremely cell-rich inner layer
(the so-called granule layer), and a single intermediate layer of huge
neurons called Purkinje cells. The Purkinje cells have huge cell bodies,
a relatively fine axon extending down through the granule cell layer,
and an extensively branching dendritic system that arborises into the
outer molecular layer.

The deep granule cell layer of the cortex contains numerous small
neurons, the nonmyelinated axons of which pass outwards to the mo-
lecular layer, where they bifurcate to run parallel to the surface to syn-
apse with the dendrites of Purkinje cells; each granule cell synapses
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with several hundred Purkinje cells. There are three other types of small
neurons in the cerebellar cortex, namely, stellate cells and basket cells
scattered in the outer molecular layer and Golgi cells scattered in the
superficial part of the granule cell layer.
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Mpenapam Ne 1.8. Kopa eonosHo2o mo3za. [MupamudHsie Kaemku.
UmnpezHayusa cepebpom

Specimen Ne 1.8. Cerebral cortex. Pyramidal cells. Silver impregnation

ed 6 Jslu e 8 1/A Aise

Hapucyinte n otmetbTe: A — Kopy (cepoe Beuiectso); B — 6enoe
BewectBo; C — CTPOEHME NUPAMMUOHDBIX KNETOK: 1 — anuKaibHbIM AeHA-
pwuT; 2 — natepanbHbli 4EHAPUT; 3 — aKCOH.

I. MoneKynapHbIli ciol (Manoe KOANYeCcTBO HEMPOHOB, us).

Il. Hapy»HblIi 3epHUCTLIN CNOM (MenKne nupamuaanbHble U 3Be34-
YyaTble HEMPOHDI).

[1l. MnpamnaHbIv cnok (MMpamuaHble HEMPOHbI CpeaHEero pasmepa).

IV.BHYTPEHHWI 3ePHUCTbIN CNOIN (MNOTHO YNaKOBaHHbIE 3Be344aTble
HEeMpPOHbI; 06bIMHO UX MHOFOYMC/IEHHbIE OTPOCTKM He BWUAHbLI, HO ecTb
MHOTO fZlep, OTPaXKatoLLMX NAOTHOCTb KNETOK).

V. FaHrNMOHAPHbIN, UAWN BHYTPEHHWUN, NMMPaMULAHbIA CNOM (KpYnHble
nupammnaHble HEeMPOHbI, UK KNeTku beua).

VI.Cnoit nonnmodHbIX KNETOK (MenKkMe nupamuaHble KAeTKu
W 3Be3a4aTble HENPOHbI).
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Make a sketch and indicate: A — cortex (grey matter); B — white
matter; C — structure of pyramidal cells: 1 — apical dendrite; 2 — lat-
eral dendrite; 3 — axon.

I. Molecular (plexiform) layer (sparse neurons and glia).

Il. Outer granular layer (small pyramidal and stellate neurons).

I1l. Outer pyramidal layer (moderate sized pyramidal neurons).

IV.Inner granular layer (densely packed stellate neurons; usually the
numerous processes aren’t visible, but there are lots of nuclei reflecting
the cell density).

V. Ganglionic or inner pyramidal layer (large pyramidal neurons).

VI. Multiform cell layer: mixture of small pyramidal and stellate neu-
rons.
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Monywapus roNoBHOIO MoO3ra COCTOAT M3 U3BUIMCTON KOPbl CEPOro
BeLLecTBa, MOKpbIBatoLen 6enoe BeLECTBO, KOTOPOE, B CBOK o4yepesb,
nepenaeT BOMIOKHA MEXAY Pas/IMYHbIMU YacTAMU KOPbl U U3 APYruUx
yacTel UEeHTPaNibHOM HEPBHOM CMCTEMbI. B KOpe HEMPOHbI pacnosioxe-
Hbl B LUECTb C/I0EB, PA3/IMYaAOLMXCA MeXay cobol xapaKTepHon mop-
donornet HEMPOHOB, PasMepPoOM UM MAOTHOCTbIO Mx nonyasumun. Cnou
HeYeTKO pasrpaHuyeHbl mexxay Cobol M HEeCKOJIbKO BapbMpylOTCA OT
o4HOM 061acTM Kopbl rO/I0BHOTO MO3ra K ApYyron B 3aBMCMMOCTU OT
TONWMHbBI U YHKLMM KOPbI.

doTo npenapaTa UANOCTPUPYET TUMUYHbBIN CIOUCTbIN BHELWHUIA BUA,
KOPbl F0JIOBHOTO MO3Tra.

I. MonekynapHbin (NnekcndpopmHbIiN) cno — 3TO camblii MOBeEpX-
HOCTHbI C/MI0i1, B OCHOBHOM COAEpP*Kallni AeHAPUTbl U aKCOHbl KOPTU-
Ka/lbHbIX HEMPOHOB, 0OPa3YOWMX CMHAMCLI APYr C APYrom. Buaumeble
peaKkue aapa — 3TO A4Pa HEMPOT/IUM U TOPU3OHTA/IbHbIE KNETKU Kaxans.

Fopu30HTaNbHbIE KAETKM Kaxans maneHbKue U BepeTeHOobpasHble,
OPUEHTUPOBAHbI NapaniesbHO NOBEPXHOCTU. OHU ABNAIOTCA HAaUMeHee
pacnpocTpaHeHHbIM TUMOM KAETOK M BCTPEYAlOTCA TO/IbKO B CAMOM Mo-
BEPXHOCTHOM CNOE, IAe MUX aKCOHbI MPOXOAAT COOKY K CMHAMCy C AeHA-
pUTaMM NMPaMUAANbHBIX KNETOK.

Il. BHEWHMI (Hapy»KHbIi1) 3€PHUCTBLIN CNON COCTOUT M3 MAOTHOM no-
NYyAAUMN MENKUX NUPAMUIANbHBIX KNEeTOK M 3Be3a4vaTbiX KAETOK, Co-
CTaBAAOLLMX STOT TOHKUIN CNOM, KOTOPbIM TAKKE COAEPKUT pPasnyHbIe
aKCOHbI U AeHOPUTHbIE coeanHeHus U3 bonee rnyboKoro cios.

3Be3ayatble (rpaHynspHbIE) KNAETKU NpeactaBnatoT coboit Hebosb-
lUMe HEeWpOHbl C KOPOTKMM BEPTMKAJbHbIM aKCOHOM U HECKOJIbKUMU
KOPOTKMMU BETBAWMMUCA AEHAPUTaMWU, NPUOAWUMU Teny KAeTKu
dopmy 3Be3abl. MpK 06bIYHLIX TMCTONOTMYECKUX METOLAX OKPACKKU 3TU
KNETKU BbIMNALAT KaK MaJieHbKMe TPaHy/bl, YTO SAET OCHOBaHWE A/1A UX
a/IbTEPHATMBHOIO Ha3BaHMA.

Ill. BHEWHMIA NMpamMZanbHbld CNON (MAKM CAOK NUpPAMULANbHbBIX
KNETOK) COCTOUT M3 KNETOK cpegHero pasmepa, npeobaiagatowmx B 3STom
LUMPOKOM C/I0€, K/IETKM YBEIMYMBAIOTCA B pasmepax B r1ybuHe cnos.

MupamngHolie KNeTKM nmetoT GopmMmy Tesa B BUMAE NUPamMUAbl, BEp-
WMHA KOTOPOM HanpaB/ieHa K MOBEPXHOCTM KOPbl FOJIOBHOTO MO3ra.
TOHKMI aKCOH BepeT HaYano M3 OCHOBAHWUSA KAETKU, NPOXOAUT B HUKe-
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Nexallme cnou Kopbl U NpoHMKaeT B H6enoe BellectBo. B cnyyae He-
60/1bLLIMX MNOBEPXHOCTHO PACMNO/IOKEHHbBIX MUMPAMUAHDBIX KAETOK UX aK-
COH MOMET KOHTaKTMPOBaTb YXKe B MyHOKUX CAOAX KOPbl FOA0BHOIO
Mmo3ra. OT BepLWUNHbI MMPAaMULHON KNETKN OTXOAMUT TONCTbIA BETBALLMA-
€A AEeHAPWUT, NOAHMMAIOLMINCA K NOBEPXHOCTU KOPbl, T4e OH UMeeT
MHOKECTBO Me/IKuX BeTBel AeHApuToB. Kpome TOro, KOpoTkue nate-
panbHble AeHAPUTbI BO3HMKAIOT NO KPasM OCHOBAHWA M Pa3BeTBAAIOTCA
8 6OKOBOM HanpasneHUU. Pasmep NnupamuaanbHbiX KNETOK BapbupyeT-
€S OT MaNeHbKMX 40 BONbLIMX, CaMble MafieHbKME UMEIOT TEHAEHUMIO
NeXKaTb bonee NOBEPXHOCTHO.

IV. BHYyTPEHHUI 3EPHUCTBIA CAOM — 3TO Y3KWUIM C/NOWN, COCTOALUMMI
B OCHOBHOM W3 NJIOTHO YNaKOBaHHbIX 3BE344aTbIX KNETOK.

V. BHYTPEHHUI CNOW NUPaMUAHBIX KNETOK (MW FaHFIMO3HbIN cNoi)
COCTOUT M3 KPYMHbIX NMUPAaMUOHbIX KAETOK U MeHbLIEro KoaM4yecTsa
3Be344aTbIX KNETOK, a TaKKe KNeToK MapTUHOTTWU, Ha3BaHWe oA Npo-
NCXOANUT OT OFPOMHbIX MUPAMUAHBIX (FAaHTIMO3HbIX) KNeTok beTua mo-
TOPHO KOpbl.

VI. MonndopMHbIA KNETOYHbI CNOA COCTOUT U3 BONbLIOro PasHoo6-
pasua pasnnyHbIX No Gopme KneTok. CNoM COAePKUT MHOTOYUCIEHHbIE
MenKne NupamugHble KNeTku, KNeTtkn MapTUHOTTH, 3Be3adaTble KAeT-
KW, OCOBEHHO B BEPXHEW 4YacTW C/Of, U BepeTeHoObpasHble KAETKU
B 6bonee rnyboKom Yactu cnos.

Knetkm MapTUHOTTM npeAacTaBaAaoT coboit Hebosblime noAUro-
Ha/ibHbl€ K/IETKMU C HECKO/IbKMMMU KOPOTKMMW AEHAPUTAMU U aKCOHOM,
NPOCTUPAIOLLMMCSA K MOBEPXHOCTM U pas3fBaMBalOWMMCA B FOPU3OH-
Ta/IbHOM HanpaB/ieHMM, Yallle BCEro B CaMOM NOBEPXHOCTHOM (mone-
Ky/NAapHOM) cfioe.

BepeTeHoobpa3sHble KAETKM OPUEHTUPOBAHbI MOZ MPAMbIM YI/I0OM
K NMoBepxHOCTU. Mx aKCOH BepeT Hayasio C natepasbHON CTOPOHbI Tena
KNETKM U MPOXOAUT MOBEPXHOCTHO. [eHApUTbl OTXOAAT OT NPOTMBOMO-
JIOXKHbIX KOHLOB Tena K/AeTKW, Pa3BeTBAAACb TakMM 06pa3om, YTOObI
NpoxoauTb BEPTUKANbHO B Bosiee rnybokMe n NnoBepPXHOCTHbIE C0M.

The cerebral hemispheres consist of a convoluted cortex of grey
matter that covers the central mass of white matter, which conveys fi-
bers between different parts of the cortex and from other parts of the
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central nervous system. The neurons are arranged into six layers, each
differing in characteristic neuron morphology, size, and population den-
sity. The layers merge with one another rather than being highly de-
marcated and vary somewhat from one region of the cortex to another
depending on cortical thickness and function. The specimen illustrates
the typical layered appearance of the cerebral cortex, with the more
detailed characteristics of each layer being as follows.

I. The molecular (plexiform) layer is the most superficial layer.
It mainly contains dendrites and axons of cortical neurons making syn-
apses with one another; the sparse nuclei are those of neuroglia and
occasional horizontal cells of Cajal.

The horizontal cells of Cajal are small and spindle-shaped, oriented
parallel to the surface. They are the least common cell type and are only
found in the most superficial layer, where their axons pass laterally to
synapse with the dendrites of pyramidal cells.

Il. The external (outer) granular layer consists of a dense population
of small pyramidal cells and stellate cells that make up this thin layer,
which also contains various axons and dendrite connections from the
deeper layer.

Stellate (granule) cells are small neurons with a short vertical axon
and several short branching dendrites, giving the cell body the shape of
a star. With routine histological methods, the cells look like small gran-
ules, giving rise to their alternative name.

lll. The external pyramidal layer (or pyramidal cell layer) consists of
cells of moderate size. Cells increase in size deeper in the layer.

Pyramidal cells have pyramid-shaped cell bodies, with the apex di-
rected towards the cortical surface. A thin axon arises from the base of
the cell and passes into the underlying white matter, though in the case
of small, superficially located cells, the axon may synapse in the deep
layers of the cortex. From the apex, a thick branching dendrite passes
towards the surface, where it has a prolific array of fine dendrite
branches. In addition, short dendrites arise from the edges of the base
and ramify laterally. The size of pyramidal cells varies from small to
large, with the smallest tending to lie more superficially.

IV.The internal granular layer is a narrow layer that consists mainly
of densely packed stellate cells.
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V. The internal pyramidal cells layer (or Ganglionic layer) consists of
large pyramidal cells and smaller numbers of stellate cells and cells of
Martinotti, the name of the layer originating from the huge pyramidal
(ganglion) Betz cells of the motor cortex.

VI.The multiform cell layer consists of the wide variety of differing
morphological forms found in this layer. The layer contains numerous
small pyramidal cells and cells of Martinotti, as well as stellate cells, es-
pecially superficially, and fusiform cells in the deeper part.

The cells of Martinotti are small polygonal cells with a few short
dendrites and the axon extending toward the surface and bifurcating to
run horizontally, most commonly in the most molecular (superficial)
layer.

Fusiform cells are spindle-shaped cells oriented at right angles to the
surface. The axon arises from the side of the cell body and passes super-
ficially. Dendrites extend from each end of the cell body branching so as
to pass vertically into deeper and more superficial layers.
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Mpenapam Ne 1.9. UumpamypaneHsiii eaHaaul.
Knemku fozens Il muna

Specimen Ne 1.9. Intramural nervous plexus. Dogiel cells I

11§ 55 S0 Jobus Liiad o)) g3 JA1S rac 4503 1/ Asad

Hapucyitte u otmetbTe: 1 — My/IbTUNOAAPHbIE HENPOHbI (KNETKK
Jorens |l TMna); 2 — HepBHble BONOKHA.

Make a sketch and indicate: 1 — multipolar neurons (Dogiel cells
type Il); 2 — nerve fibers.
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Mpy MasioM yBeNMYEHUN B MblLEYHON 060N104YKE KMLLEYHMKA pac-
MnonaralTcA HepBHble CNAETEHUA, KOTOPblE€ COCTOAT M3 MHTPamy-
PanbHbIX TAaHIINEB M HEPBHbIX BOJIOKOH. B raHrnvax BblAenstoT Tpu
TMNa HEPBHbIX KNETOK: KNeTkn florens | Tmna MMerT KOPOTKME MHO-
YKECTBEHHbIE OTPOCTKU AEHAPUTOB U AZIMHHBIA aKCOH; KAeTKku Jorensa
Il TMNa (paBHOOTpPOCYATbIE) MMEIOT OTPOCTKU (AEHAPUT M aKCOH) no-
4TN OAMHAKOBOro pasmepa; Knetkm forena Il Tuna cayxart BCTaBou-
HbIMW HEMPOHAMMU MEXKAY NePBbIM U BTOPbIM TUNAMWN KNETOK B UH-
TpamypasibHbIX FaHFAUSAX.

At a low magnification, in the muscular tunic of the intestine find the
nervous plexus, which consists of the intramural ganglia and nerve fi-
bers. In the ganglia, watch three types of nervous cells (Dogiel cells).
Cells of the first type (Dogiel cells type |) have short dendrites and long
axons; the second type cells (Dogiel cells type Il) have almost equal-
sized processes (dendrites and axons). Dogiel cells type Il serve as in-
termediate neurons between the first and second types of cells in the
intramural ganglia.
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Mpenapam Ne 1.10. UumpamypaneHsili 2aHenuli (cnnemeHue Ayspbaxa)
8 cmeHKe mosacmoli KUWKU
(doTo PobepTta /1. CopeHcoHa u T. Knapka Bpene)

Specimen Ne 1.10. Intramural nervous plexus (Auerbach's Plexus)
in the colon
(photo Copyright by Robert L. Sorenson and T. Clark Brelje)

SJ}bé)JhJ‘ﬁJJ)(CQJJ\M)a_)\ﬁddibdj:\&@ \/\'4.'1}4.'1
(023 S5 ) i U ailla yysbomi i 3a)

Hapucyinte n otmetbTe: 1 — BHYTPEHHWUIA LMPKYAAPHbIA CAON rnag-
KOM MbILEYHON TKaHWU; 2 — HaPYXKHbIM NPOAOAbHbLIA C/ON rNaaKown
MbILLIEYHOM TKaHW; 3 — cnieTeHne Ayapbaxa.

Make a sketch and indicate: 1 — inner circular layer of smooth mus-
cle tissue; 2 — outer longitudinal layer of smooth muscle tissue; 3 —
Auerbach's Plexus
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Mpenapam Ne 1.11. UumpamypansHeil 2aHenuli
(cnnemeHue Ayapbaxa)
(doTo PobepTa /1. CopeHcoHa un T. Knapka Bpene)

Specimen Ne 1.11. Intramural nervous plexus (Auerbach's Plexus)
(photo Copyright by Robert L. Sorenson and T. Clark Brelje)

(Fls) 45t (s ol 520 JA1a A3 V/) ) 4 s
(25 JS3 a8l lia Uy 3illae s slasi 5 38)

Hapucyite n otmeTbTe: 1 — TraHI/IMOHAPHbLIA HENPOH; 2 — Aapa
rANOLMTOB; 3 — KanuAnsapbl COeANHUTENbHOTKAHHOM 060104KM.

Make a sketch and indicate: 1 — ganglion neuron; 2 — nuclei of glio-
cytes; 3 — capillaries of the connective tissue capsule.
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CnneteHve Ayapbaxa pacnonaraeTcd Mexay UMPKYAAPHbIM M Npo-
AONbHLIM CNI0AMMU MbILLEYHON 0BON0YKN KeNyA0UYHO-KMLWEYHOU Tpyb-
KW. ITO CnsieTeHMe NPUCYTCTBYET Ha Bcex ypoBHAX KKT: oT nuwesoaa
40 TONCTOW KUWKK. AyapbaxoBO cnieTeHWe MHHEePBUPYET BCE C/OU
MbILLIEYHOM 060104KKN U peryanpyeTt moTopHyto dyHKumio XKT, obecne-
ynBaA PUTMUYHOCTb NEPUCTANBTUKN U APYTUX COKPATUTENbHbIX NpoLec-
coB. TOHKYIO COEANHUTENIbHOTKAHHYIO Karcy/y, OKpyKalolylo crnaerte-
Hue Ayspbaxa, 0bblMHO He MosyYyaeTca PasNuUTb NoA MUKPOCKOMOM,
04HAKO ee KOHTYPbl MOXHO ONpeAeiMTb N0 CKOMIEHNIO BOKPYT raHrAuns
MEe/IKUX KPOBEHOCHbIX KanuanapoB. B camom raHravu Bblaenstorcs
2 TMNa KAETOK — HEWPOHbl U FANOUNTBI. HEMPOHbI MOXHO PasanyuUTbL
MO Ha/NMYUIO Y HUX KPYMHOrO CBET/NIONO AApa C XOPOLWO BblipaXKeHHbIM
LEHTPaNbHbIM AAPbILWKOM. Kpome Toro, A4p0 B raHrIMOHAPHbIX HeNpo-
Hax Yallle BCEro CMELLEHO K Kpato KNeTku. Aapa ravounTtos 6onee men-
KME W TEMHble MO CPaBHEHWIO C AAPaMM HEMPOHOB, U LMTOMNAA3Ma
rNIMOUMTOB MPAKTUYECKM HE Pa3Anynma.

Auerbach's plexus is located between the circular and longitudinal
layers of the Muscularis Externa of the gastrointestinal tube. This plexus
is present at all levels of the gastrointestinal tract, from the esophagus
to the colon. The Auerbach plexus innervates all muscular layers and
regulates the motor function of the gastrointestinal tract, ensuring the
rhythm of peristalsis and other contractile processes. The thin connec-
tive tissue capsule surrounding the Auerbach's Plexus usually cannot be
distinguished under a microscope, but it can be determined by the ac-
cumulation of small blood capillaries around the ganglion. There are
two types of cells in the ganglia itself: neurons and gliocytes. Neurons
can be distinguished by the presence of a large, light nucleus with
a well-defined central nucleolus. In addition, the nucleus in ganglion
neurons is most often shifted to the edge of the cell. The nuclei of glio-
cytes are smaller and darker compared to the nuclei of neurons, and the
cytoplasm of gliocytes is practically indistinguishable.
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Cxema Ne 1. Comamuueckas pepaekmopHas dyaa
(no /1. K. }yHKenpa n gp.)

Scheme Ne 1. Somatic reflex arc
(by L. C. Jungueira et al.)

(o) Cildae 4y a9 pa canan (K0 ) Sl gun i 5 (a8 .) ol
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Hapucyiite n otmetbte: 1 — peuentop; 2 — Koxy; 3 — LlIBaHHOB-
CKYIO KNeTKy; 4 — 3anuHeBpuit; 5 — uyyBCTBUTENbHBLIN (addepeHTHbIN)
NceBAOYHUMNONAPHbLIN HEUPOH; 6 — [0pP3a/ibHbIM KOPELOK CMMHHOIO
Mo3ra; 7 — aKCOH MCEeBAOYHUMNOAAPHOrO HEMPOHa; 8 — [0pP3abHbIN
por; 9 — BCTaBOYHbIN HelpoH; 10 — naTepanbHbit por; 11 — BeH-
TpafbHbINA por; 12 — aKCOH BCTaBOYHOIO HEMpPOHaA; 13 — ABuraTesbHbIN
(3ddepeHTHBIN) HelipoH; 14 — munennHoBytlo 060/104Ky; 15 — moTop-
Hyt0 B/1AWKY; 16 — CKeNeTHYI0 MycKynaTypy (3¢deKTopHbIN opraH).

Make a sketch and indicate: 1 — receptor; 2 — skin; 3 — Schwann
cell; 4 — epineurium; 5 — Sensory (afferent) pseudonipolar neuron; 6 —
dorsal root of the spinal cord; 7 — axon of the pseudonipolar neuron;
8 — dorsal horn; 9 — interneuron; 10 — lateral horn; 11 — ventral horn;
12 — axon of the interneuron; 13 — motor (efferent) neuron; 14 — mye-
lin sheath; 15 — motor plaque; 16 — skeletal muscle (effector organ).
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Cxema Ne 2. BezcemamusHas pegaekmopHas dyaa
Ha yposHe T1-L2 no3soHKos

Scheme Ne 2. Autonomic reflex arc at the level of T1-L2 vertebra
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Hapucyinte n oTmeTtbTe: 1 — BUCUEpanbHbli peuentop; 2 — CAWH-
HOMO3roBol Heps; 3 — CMMHHOMO3rOBOW Yy3e/ (TeNo YyBCTBUTE/IbHOTO
NCceBAOYHUNONAPHOrO HEMpOoHa); 4 — 3aAHUIA KOPELWOoK; 5 — mArkyto
MO3roByto 060104Ky; 6 — 6enoe BeLecTBO CNMHHOIO Mo3ra; 7 — cepoe
BELLECTBO CMUHHOro mMmo3ra; 8 — 3agHun por; 9 — 6okosoli por; 10 —
nepeaHunin por; 11 — BCTaBOYHbIN HENPOH; 12 — nepegHUN KOPELLOK;
13 — 6enyo coeauHUTENbHYIO BETBb, 14 — cepylo COeANHUTENbHYIO
BeTBb, 15 — napaBepTebpasnbHbIN FaHIIUN (CUMNATUYECKUIN FaHTINR);
16 — npeBepTebpanbHbIi TaHMAMK (Hanpumep, YPEBHbIN raH-
rAnii / conHeYHoe Ccn/ieTeHne, BepXHWU BpbilKeeYHbIM TaHrAMIA UK
HUXKHWUIN BpbIrKeeyHbl raHrnin); 17 — MHHepBaLMIO BHYTPEHHUX opra-
HOB B FPy4HOM KieTKe (cepale, rnoTKa, Tpaxen, 6poHxu); 18 — MHHep-
BaLMIO TNafKOW MYCKyNnaTypbl, BHYTPEHHUX OPraHoB (Hanpumep, nuLie-
BOZ, *KeNYOOK, NeveHb, TOHKasA U TOAICTas KULIKA — BocxogAawasn u obo-
O0YHAA), BUCLEPANbHbBIX KPOBEHOCHbIX cocyaos; 19 — WHHepBaLuMio
KOpbl HaganoyeyHuka; 20 — WHHEPBALMIO C/IE3HOW, OKOMOYLIHOM, No-
OA3bIYHOM M NOAHUMKAEYENIOCTHOM Kenes; 21 — MHHepBaLMIO BHYTPU-
YyepenHbIX COCYAOB, 1M1asa; 22 — WHHEPBALMIO KOXM, NOTOBbIX Kenes,
KPOBEHOCHbIX cocynos; 23, 24 — WHHepBauUMO TOACTOM KuWwKa (0bo-
OOYHOWN, HUCXOAALLEN, CUTMOBWUAOHOM, MPSMOI), NOYKM, MOYEBOM ny-
3blpb, BHYTPEHHME U HAPYKHbIE NOIOBbIE OPraHbl.

HepBHble BONIOKHa 0603HAUUTb: CMAOWHAA YepHaA AuHUA — adode-
PEHTHOE BONOKHO: OTPOCTKM (aKCOH M AEHAPUT) NCEBLOYHUNONAPHOTO
HEeNPOHA; CrIOWHAA KPACHAA AUHUA — MPEeraHriMoHapHoe cumnaTtuye-
CKOe BOJIOKHO; MYyHKMUPHAA KPACcHAsA AUHUA — MNOCTraHrIMOHapHoe
CMMNaTUYEeCKoe BOOKHO.

Make a sketch and indicate: 1 — visceral receptor; 2 — spinal nerve;
3 — Sensory neuron in the cerebrospinal ganglions; 4 — rear (sensory)
root; 5 — pia mater; 6 — white matter; 7 — Gray matter; 8 — dorsal
horn; 9 — lateral horn; 10 — ventral horn; 11 — interneuron; 12 — ven-
tral root; 13 — white ramus; 14 — gray ramus; 15 — paravertebral gan-
glion (sympathetic ganglion); 16 — prevertebral ganglion (celiac gan-
glia / celiac plexus, superior mesenteric ganglion, inferior mesenteric
ganglion); 17 — innervation of the organs in the chest; 18 — innerva-
tion of smooth muscles, internal organs (esophagus, stomach, liver,

41



small and large intestine — ascending and transvers colon), visceral
blood vessels; 19 — innervation of the adrenal cortex; 20 — innervation
of the lacrimal, parotid, sublingual and submandibular glands; 21 — in-
nervation of intracranial vessels, eyes; 22 — skin blood vessels, salivary
glands; 23, 24 — innervation of the large intestine (transvers, descend-
ing and sigmoid colon, rectum), kidneys, bladder, internal and external
genitalia.

Indicate nerve fibers: solid black line — afferent fiber: axon and den-
drite of a pseudounipolar neuron; solid red line — preganglionic sympa-
thetic fiber; dotted red line — postganglionic sympathetic fiber.
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OrNABNEHUE

Tema 1. OpraHbl HEPBHOM CUCTEMDI .eeeeeeiviuvrrieeeeeeeeninrnneeeesessssseneeeeessnnns
MeToguueckme yKasaHma No NPakTUKE N2 L. ....ccccevieiinniieeinieeeenen,

Mpenapat Ne 1.1. CnMHHOMO3roBoM y3en.
OKpaleH reMaTOKCUTMHOM M 03UMHOM ..cceeeeeereeeeeeeieinineeananees

Mpenapat Ne 1.2. YyBCTBUTENbHbI NCEBAOYHUNOAAPHbIA HEAPOH.....
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