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Ba3anbHble raHrnmum HaxoaAaTcA B OCHOBaHUMN KOHEYHOro
MO3ra u npeacTaBnAlOT cCO60M BaXHOe NOAKOPKOBOeE
CBsi3yloLlee 3BeHO MeXy acCoOUuUaTUBHbIMU WU
ABUraTenbHbIMU 061acTsIMU KODPbI FOJTOBHOIO Mo3ra
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Cerebral Cortex

ComaTtoceHcopHas Kkopa MoTopHas Kopa

Glutamate Glutamate

TOpMO)KEHMe HEeHYXHOTIC
ABUNXeHUus

O6neryeHng 3anyckaemMoro

Henpsmon Kopou ABUXeHus
nyTb
Globus ¥
Pallidus Mpsamoun Thalamus
externa | DA |
NnyTb
Subthalamic| £
Nucleus = 1l SNC [}S
¥ :
Glutamate
Brainstem and Globus allid . a/ b i Niera reticul
Spinal Cord obus p us interna/Substantia Nigra reticulata
] GABA = T'AMK epruyeckune cmHancbl (TOPMO3HbI€e)

BO30yXaawLime CUHancbI



Parkinson’s Disease PD
Disease of mesostriatal
dopaminergic system ' .




Bone3Hb [NapKUMHCOHA —XpPOHUYECKOe Nnporpeccupyrowiee gereHepaTtuBHoe
3aboneBaHune LIHC, knMHU4Yecku nposasnsioweecs HapyLweHUeM NponsBosibHbIX
ABMXeHUn. BnepBble onuncan Bpay [hxeumc MNMapknHcoH B 1817 roay. B cBoem
“Dcce 0 gpoxaTenbHOM nNapanu4ye’” oH onucbiBan 3TO 3aboneBaHue Kak
“ApoXaTesibHbIU Napanny — HENPON3BOJibHbIE ApoXaTesfibHble ABUXEHUS,
ocnabneHvne MbILeYHOU CUSbl, OrpaHN4YeHUue akTUBHOCTU OBUXKEHUMN,
TyrnoBuiye OONbLHOro HaKMoOHeHOo Bnepea, xoabba nepexoauT B 6er, Npn 3TOM
YYBCTBUTESIbHOCTb U MHTENSIEKT OONbHOro OCTalOTCA COXPaHEHHbIMM.

Midbrain from a Parkinson’s patient Normal midbrain



ComaToceHcoOpHas Kopa MoTopHas Kopa

Cerebral Cortex
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‘ |
Glutamate Striatum Glutamate
TopMoOXeHne HEHYXXHOro
D2

ABVXEHUS *® | O6neruenne sanyckaemoro
Henpsamowu D1 Kopown ABMKeHuUs
GABA-enk GABA-dyn
nyTb i
boae3un IapkuHcoHa — Globus
CHM KEeHHE Pallidys | @ MNpsa MOW Thalamus
BO3GY/K/IA0 X externy DA >|'| o
BJIUSHUU TAJIaMyCa Ha
KOPY 32 cYeT CHUKEHUS
AKTHBHOCTH Subthalgmic '
BO30YKIAK0IIAX Nugtew DI R
HelipOHOB ¢ epHOii + OJODamMnHIprmyecye HeMpPOHbLI
cyOocTaHuu —
yMeHbIIIeHHe BbIOpoca
I[O(I)-aMI/IHa v Glutamate > . GABA
Al 1
l.h :unste‘l n‘a ‘ Globus pallidus interna/Substantia Nigra reticulata
Spinal Cor¢
BoresH leHTUHITOHa — GABA = T'AMK epruuyeckue cuHancbl (TOpMO3HbIE)
FMGHYT HepoHbI cTpUaTyma
¢ D2-peuentopamu — Glutamate =rnyramateprnyeckme cmHanchbl
ycuneHue Bo36yxaaroLmx (BO36Y*AaoWwme)
BIIUSAHUN HaA KOpPY




CuHppom lNapKUHCOHaA:
1.aKMHe3uA (3aTpyaHeHMe Havyana n KoHua ABUXEeHUW)
2.perngHocTb (yBenn4yeHue MbilLe4YHOro ToOHyca)

3.TpeMop nokosi (ncyesaeT Npu UerieHanpaBneHHbIX
ABUNXEeHUNAX)

Bce amo npusodum kK omcymcmeuro Usiu YMeHbUWEeHUo
deu)xeHul, OCMOPOXXHOU Noxodke (MesIKUMU WaXKKamu),

OpOXXKaHUIoO PYK U 20J108bl.

B ocHOBe faHHOW NMOTONIOrMU NEXUT HapyLUeHue NyTHu,
naywero ot YepHou cybcTtaHUUU K noniocaTomy Teny,
koTopbin ansietca JOP-ammHoaprnyeckum. CuHapom
nopgaaeTcs revyeHuro npeawecrtseHHMkom AOdPa — L-godpa.



dnunaemuonorus

B Poccuun no pasHbIM AaHHbIM HaCcYUTbIBaeTCA OT
117000 oo 338000 60nbHbLIX Oone3HbIo NNapKUHCOHA. ITO
OOHO N3 pacnpoCcTpPaHeHHbIX 3ab60neBaHUN NMOXUIbIX
nogen:

1,8:1000 B oOLien nonynauum
1,0:100 B nonynsauuun Tex, komy 3a 70
1,0:50 B nonynsauumn Tex, komy 3a 80

CpengHun Bo3pacTt Havana saboneBaHusa — 55 net. Ha
No34HUX CTaausaxX 3aborneBaHUA, KA4eCTBO XXU3HU
OONbHbLIX CyLWecTBEeHHO CHUXaeTcs. lNpu rpyobix
HapyLWeHUsAX rMoTaHnA NauneHTbl ObICTPO TEPAIOT B
Bece. B cnyyasax anutenbHON 00e34BNXEHHOCTHU
CMepTb OONbHbLIX OOyCcnoBrieHa NPUCoeaANHALLMMUNUCS
AblXaTesibHbIMU PpacCTPONCTBaAMM.



Parkinson’s Disease - Paralysis Agitans

sSubstantia Nigra,
Pars Compacta (SNc)

DOPAminergic Neuron

Clinical Feature (1)

Slowness of Movement

= Dificulty i imiiation and Cessation
oriViovement




Parkinson’s Disease
Paralysis Agitans

= 0

Clinical Feaiure (2)

Resting liremor
Parkinsonian; Posture
Rigidity-CogwheellRigidity
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Motor neurons
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Solomon/Berg/Martin, Biology, 6/e
Figure 40.10b

Parietal Central Frontal
lobe sulcus lobe

Prefrontal
area

Occipital
lobe

Cerebellum
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SEEING

SPEAKING THINKING

PET (positron emission tomography)
scan




Passively viewing words Listening to words

Speaking words Generating verbs

PET (positron emission tomography)
scan



OCHOBHbI€ 30HbI KOpPbl 60MbLUKNX
nonyLwapuvmu

Primary Motor
Cortex

Motor Association
Cortex

Speech Center

Auditory Cortex

Auditory Association Area




[BuratenbHble 30HbI KOPbl 60NbLWIKXX NONyLaApPUA

IlepBuYHas
MJITOPHAsA KOpa

(Brodmann’s area
T I 4, obnacts M1)

central\ulcus

IHepBnNHaA
COMATOCCHCODHAA KOpa
WM 00J1aCcTh 3a




REGIONS OF THE CEREBRAL CORTEX NEURAL EVENTS LEADING TO

VOLUNTARY MOVEMENT

Posterior Parietal cortex UpeHTUdMKaumMa n nokanmsaums uenm

Premotor areas of the frontal cortex BbipaboTka nnaHa ABMXeHUN

Primary motor cortex (precentral gyrus) BbinosiHeHMe ABMXEHUN

P Prl motor Posterior
ex M1 ) parietal
cortex

[Ed

Premotor Cortex
(PMA) & BrainConnection. com



MoTopHble o6racTu Kopbl 60nbLINX NonyLwapumn

© BrainConnection.com

Primary motor
cortex (M1)

SOMATOTOPICAL ORGANIZATION

1.

PRIMARY MOTOR CORTEX- the
Precentral Gyrus corresponds to
Brodmann's area 4 - Motor Map of
Body — the motor humunculus



Cerebral Cortex (continued)
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Hucxoasiiue 3ppepeHTHLIC MYTH OT
KOPBI 00JbININX MOJVIIIADUAN
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Primar motor
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AddepeHTHBIEC IYTH K KOpeE
r0JIOBHOI'0 MO3ra
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A single motor neuron can indicate,
and influence muscle activity

(R I L I 2 S S T

B0 Postpddr Baclltatom by corticall motor neuson

T —

Purves. Fig. 17.11




“Whoa! That was 2 good one! Try it, Hobbs—just
poke his brain right where my finger is.™

Copyright: Gary Larson

Q: Assuming this comical situation was factually
accurate, what Cortical Region of the brain would
these doctors be stimulating?



A: Primary Motor Cortex

chewing
salivation
vocalization

* This graphic representation of the regions of the Primary Motor Cortex and
Primary Sensory Cortex is one example of a HOMUNCULUS: -




LlenTpanbHasg perysauus IBUKCHUN

Interactions Control level Structures involved

| | MoO3)Xe4oK u
©0as3anbHble
Internal o L FrAK

feedbac!
Il

Feedback

MoTopHas Kkopa n cTBOn
mMo3ra

CnunHHOM MO3r

Figure 13.13



[Tpon3BoOsnbHbIEe ABUXEHUSA

l o o Sensory input
f | |
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Figure 13-11: Control of voluntary movements



The Human Body..What is it? How does it
work?




