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YactHasa PAPMAKOINOINNA
nexkuus 4

CPE/[JCTBA, IEACTBYIOLLUUNE HA
MEPUGEPUYECKYHO 3®DEPEHTHYIO
HEPBHYIO CUCTEMY

npod. b. B. ly6oBuk



[NEPUPEPUNYHECKAA HC

BknroyaeT aoBa otaena.

« A. COMATUNYHECKAA — co3HaTernbHbIN
KOHTPOSIb ABWXXEHUN, ObIXaHUA, NO3bl

6. ABTOHOMHAA —
HENpPOW3BOIbHbIN KOHTPOIb BEreTaTUBHbIX

doyHKL MU



HEUPOHHAA OPFAHU3ALUA
* A. COMATUYECKAS - o0HOHelipoHHas

MoToHeupoH

CkeneTtHas
CMUHHOIO

MbIWLa
Mo3ra

* b. ABTOHOMHAAI - 08yxHelpoHHas

LleHTpanbHbIN

y AdhekTopHan
BereTaTuBHbIN b P
- KreTKa
HeUpoOH / \
lpe2aHanuOHapHbIU o
8 lNocmeaHanuoHapHbIl
HeUpOH (80JIOKHO, .
HeUpOoH (80JI0KHO,
OKOH4YaHue)

OKOH4YaHue)



 AHATOMUYECKUWE OTAHEJIbI

— Cumnamuyeckasi — TopakonombanbHas
— MMapacumnamu4eckasi — KpaHMocakpanbHas

 JEHTPAJIbHBIE OTHEJIbI

— CHC - HelUupoHbI 60K08bIX po2coe CM

— [1HC - a) sdpa cpedHe20 u npodosi208amo20
MoO32a

6) HelipOHbI cakpasibHo20 omdesia CM



 [IPErC' AHITIMOHAPHBIE BOJIOKHA
— CHC— epyOHble U nosICHUYHbIE CNUHaJIbHbIe Hepebl
— [THC — lII, VII,IX,X yepenHbie HepebI

 JIOKAJIN3ALUUA T AHITIVEB

— CHC — eHe ope2aHo8 - napa- u npesepmebparibHble
cumMnamuyeckue HepeHble 4enoyKku

— [IHC — a) 8 cmeHKe op2aHo8

6) eHe opaaHoe (YunuapHble, YUWHbIe,
HeKkomopble ma308ble)



Obwunn nnaH ctpoerHnss AHC

Sympathetic Parasympathetic
1}
Structures in
head and neck: Eye
Eye Lacrimal gland
Blood vessels e
Salivary glands C
etc.

Heart <
. g

» oSalivary glands

Lungs <
WT Heart
Adrenal medulla Lung
Upper Gl tract
Prevertebratl = /72747 ___—— ..
(?n?gﬁrl::) ek
L erigentes
( Pelvic ganglia
Liver
Gl tract Lower GI tract
Bladder I Bladder
Genitalia \ Genitalia
N\
Blood vessels “\ Paravertebral
Sweat glands sympathetic Preganglionic
etc. Segmental chain Bostianallon
outflow (bilateral) = FOSIGanglionic
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Autonomic Nervous System

Cranial nerve i

bttt A ———————

Midbrain ; Cranial nerve Vi agh =
'{_m_,m,* L . T g Lacrimal gland

Hindbrain &% Cranial nerve IX , \1\- > < Eac '
~thl mmx \\\_ e s e oty mucosa

-y Submandibular

ER and sublingual
- glands

Parotid gland

Lung

Heart

Liver and galtbladder
Spleen

Stomach

Pancreas

Large Intestine
Small Intestine

mesenteric
~._ganglion
NN Adrenal gland
and kidney

Urinary bladder

Pelvic nerves

Reproductive
organs



AUTONOMIC PATHWAYS

Somatic motor Parasympathetic Sympathetic
pathway pathway pathways
CNS CNS

Nicotinic
receptor

ACh

\" Nicotinic
Ganglion ~ g% receptor
ACh
/ « receptor
L) = :
AssaR Mﬁonomnc effectors: - s e

* Some endocrine and exocrine glands

* Some adipose tissue G E
. e - e —
:qelgggrof e P2 KEY
.. receptor * ACh = acetylcholine
—~—— Skeletal a E = epinephrine
- . muscle = :
= NE = norepinephrine




Sympathetic Parasympathetic

& Preganglionic

CNS neuron
PNS
Sympathetic Preganglionic KEY
ganglion fiber | Neurotransmitters
| y Acetylicholine
; Norepinephrine
Ganglionic Epinephrine
neurons y ~RINep

fiber




Somatic

| cNs

O

Sympathetic pathway Ch°|iﬂreel;:9;gtr;ricotinic

Ach

skeletal
muscle
fiber

Sk:

Adrenergic receptor (a or b)

ACh Adrenergic postganglionic
\ neuron
Cholinergic A;‘;ggﬂ{,“,P

preganglionic NE Target

CNS neuron tissue
Parasympathetic pathway Cholinergic nicotinic oy ojinerai
gic

receptor postganglionic  Cholinergic muscarinic receptor
\ neuron
Cholinergic ACH  utonomi /
CNS preganglionic ganglion ~ ACh  Target

tissue



MEOUATOPHAS OPTAHU3ALIUA
aghgpepeHmMHoOU HepeHOU cucmembi

I'———_\ : /’,..’——.

Medulla v £ Post [
® o—— ; {<Acnm<ACh |\ M - Cepaue, MM,
Parasympathetic /
_4" | NS — >Kene3b|
’7_ ' (Vagus) ' Ganglia
: Pre /A/Ch\Noﬁ Post NE u :Cepnue cocyabl, 'M,
E\ / Sympathetic lf’ >|<ene3b|
Adrenergic @@0o---_-._-T"—¢.
Ganglla
*_EKAC,,.} - P°Szh t' ’AChl M - MoToBble Xxenesbl
ympathetic
/ Cholinergic ‘_ L —
Ganglla
.——ﬂa..!(ACh./ Sy;:s:heﬁc {D +o, Cocyabl noyek
CkeneTHble — Dopaminergic ~ '____ ‘—7|
_' Ganglia
MbILULbI » =g
& P £ AC?\ Ep|(B'ood) s | Cepaue, cocyabl, 'M,
\\ / % ') | a | XKenesbl
gt e —
Spinal Adrenals
Cord

OCHOBHbIE MEONATOPBI




MEOQUATOPHAAST OPTAHU3ALINA
aghgpepeHmMHoOU HepeHOU cucmemsbi

NMapacumnaTnyeckas:

—— rnas, cepaue, M, xenesbl
Medulla

CvumMmnaTuyeckas:
MNMoToBbLIe Xene3bl

CumnaTumyeckas:
. cepaue, I'M, xenes3bl

Spinal cord ACh

CumMmnartuyeckas:
'M cocynoB nouyek

’“‘N Adrenal

medulla  AZAPEH., Hopagp. -,
N

ComaTunyeckasn:
w cKerneTHble MbllLbl
. "we
ﬂBVII'aTe.HbeIM HepB

Source: Katzung BG, Masters SB, Trevor A): 8asic & Clinics! Pharmacalogy,
11th Editian: http:ffwww.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.



MHHEPBALINSA BHYTPEHHUX OPIFAHOB

e [leoUHasi (cumnamu4eckas +
napacumnamu4eckasi)

— Cepdue

— 3payYyok, yusnuapHoe mersio
— bpoHxu

— XXKT u cdbunkmepbi KKT
— C/1roHHbIE XXene3bl

— Mo4eeou ny3bipb

— lNonoebie opa2aHbI



NBOVHASA WHHEPBALIUA BONbLUNHCTBA
OPIAHOB

CUMNATUYECKAA
[APA-
CU

MNATUYECKAA
NE



MHHEPBALINSA BHYTPEHHUX OPIFAHOB

e TO/IbLKO cumMnamuyeckKas

— KpoeeHocHblIe cocyObl

— lNomoeskie xene3bl (Mmepmope2ysiISimopHbIe)
— lMunoapekmopsbl

— lle4yeHb (2r1uko2eHos1U3)

— Xupoeasi mkaHb (nunonu3s)

e lJoMuHUpyrowuu moHyc
— lMapacumnamu4eckuu: cepaoue, enas, XKKT, moyeeou
ny3bipb, C/IIIOHHbLIE Xele3bl

— CumMnamu4eckuu: apmepuorsibl, 8eHbl, MOMO8bIe
Xesie3bl



XOJIMHEPI'MYECKAA MEOUALINA

1. AKTUBHbIVN TPAHCMNOPT XOSIMHA B HEPBHOE
OKOH4YaHue (0nokupyeTcs reMmmxorMuHMeMm)

2. CuHTe3 ALIX:

XonuH + AcCoA= ALIX

3. Tpancnopt ALX B Be3UuKynbl (6nokartop
Be3aMUKOn)

AxTnBaTOpbI - NATPOTOKCUHDI

4. NAa e T Cat++ — 3k3oumnTto3s ALIX

EHOKaTop}KOHOTOKCM‘m OOTYNIMHOBbLIN TOKCUH



XOJIMHEPI'MYECKAA MEOUALINA

I'I/)CTCMHanTMLleCKMe XP (N, M)
5. ALUX
hpecmanmqecme XP (M)
EHOKaTOpr: XOJTIMHOJTUTUKN
6. NMpekpaweHue gencrena ALX
ALXO — ALLX = XonuH +AueTar
BnokaTtopbl: MHIMOUTOPLI ALIXJ

7. AKTUBHbIW TPAHCNOPT XOJIMHA B HEpPBHOE
OKOHYaHue



XonunHeprunyeckas meguauus
1

Axon
Na+

4—"@—/ Hemicholiniums

Choline

&~ S,

AcCoA + Choline

ChAT
Nerve
assriinel Vesamicol
Presynaptic
receptors
Calcium
channel =
ca2+ S o
Botulinum £ -
toxin e
i—; 1""“ e
Acetyicholinesterase Choline
'\Z/* — - Acetate

’g ’ £ 6/_,.._—-—»

Postsynaptic cell

Cholinoceptors _ Other
receptors



ALNPEHEPIr'NMHECKASA MEOUALINA

CuHTte3 Nor (Adr) ns tTuposunHa 4yepes

Aocamun (1)

 bBnokamop anbga-MmemuImMupPoO3UH

TpaHcnopT Nor — B Be3uUKynbl
e brnokamop: pe3eprnuH

N — Ca++ — 3k3oumnTto3 Nor
 bBbriokamopsbi: 6pemunuu, 2yaHemuOUH



ALNPEHEPIr'NMHECKASA MEOUALINA

lNocmcunanmuyeckue AP (a, B)

4. Nor /
%eCUHanmuquKue AP (a, B)

e bBrniokamopsi: a u B adpeHosIUMUKU

6. [lpekpaweHune gencreuda Nor

— O6pamHsbiUu 3axeam (reuptake)
e 6/10KamopbI: KOKaUuH, aHmuaoernpeccaHmMbl

—  Jdugpy3uss 8 nocmcuHanmu4ecKyro Kriemky
—  Jdudcppy3usi 8 MeXKsiemoYHyro cpedy



ALNPEHEPIr'NMHECKASA MEOUALINA

6. MeTtabonuim Nor

1) MAO B HepBHbIX OKOHYaHUAX

 bBbrokupyrom aHmudernpeccaHmal
(uH2ubumopsi MAO)

2) KOMT B athpeKTOpPHbIX KNneTkax

e brniokupyem nupoe2asnnon



ApgpeHepruyeckasa meguauus

J = ]

T

Tyrosine

Tyrosine _ =
Dopa -—— hydroxylase ) = etyrosine

Nerve E iRy
terminal Y Spmrein

fTvpamuy.
[ {Amderamun
Seee

Reserpine

Presynaptic
receptors

Cocaine,
<«—{(—)——— tricyclic

i antidepressants

Bretylium,

guanethidine

Adrenoceptors



XOJIMHEPI'MYECKUE PELEITOPHI

e lugbgpepeHuyupyromcsi no cneyugudyeckou
yyecmeumesibHocmu K aJsikasioudam —
a2oHUcmam:

MyckapuHoBbie (M)
*HukoTuHoBble (H)




XOJIMHEPI'MYECKUE PELEINTOPHI

A. MyckapuHoBble
— AFOHUCT- MYCKapWUH
— dHTAroHUCT — aTpPOrluH

— CTpYyKTypa —
ceprneHTUHOBas

lMoomunsi

— M1 — HeMpoOHaribHble:
e 2aHanuu AHC, UHC

— M2 - cepaeYHble

» SA y3en, npedcepdue
» AV y3en, xerydodyek

— M3 — 2/1a0Kux Mblwy

* CeKpemoOpHbIX esle3
e 3HOomersnusi cocyodoe

M, : mo32 (nepedH,
cn"ipuamyM)

— MS5: mo32 (subst. nigra),
ana3s ( gra)

[lepedaya cuz2Hasna

— MepAarneHHas ¢ yyacTuem
BTOPUYHbLIX nepegat4ynkoB

Bmopuy4yHbie
nepedamyukKu

M, M, —IP, — TCa™
(+bA(§ KaCKa?’n)

— M2 — luAMCD —
NoBbILIeHNe
npoBoammocTn K* kaHana,
rmnepnonsapusaums




XOJIMHEPI'MYECKUE PELEINTOPHI

B. HUKoTHOBbLIE
— dlFOHUCT - HUKOTWUH
— dHTAlrOHUCTbLI —
° TYOOKypapuH
e TpumeTtadcpaH
— CTPYKTypa - neHTamep
[ToOmunebi

1 Nm - mbllLeYyHble

— HepeHO-MblUuie4Hblie
CUHaricbli

— Onokartop:

°* my6oKypapuH

1 Nn — HenpoHarnbHbIle
— eaHanuu AHC
— MO032080€ seuwiecmeso H/n

— UHC
 Brniokarop:
- mpumMemadghaH

e [lepedaya cucHana -
ObicTpas:

— OTKpbiTMe Na+ KaHana,
aenonsapusauus
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AL PEHEPIr'MHYECKUE PELEINTOPbI

e Anbda (a)

— noatTunbl (11 nu GZ

 beta (B)

— noatunsi B,, B, n B,
 [MogTnbl BblaeneHbl
no cneunduyecKkon
YHYBCTBUTEJIbHOCTU K

dFTOHUCTaM U
dHTAITOHUCTaM

lMepedaya cuzsHana

— MepgrieHHas C y4YyacTtuem
BTOPUYHbLIX nepenaT4i"nkoB

Bmopu4Hbie
nepedamyuku

- a,—IP, — JCa*" (+DAG
Kackan)

- a,— | UAM® — | UAM®-
3aBucnmas npoTtenHKnMHasa

- B— T uAM® — T UAM®-
3aBMCUMas NPOTEeMHKMHa3a




A PheKTbl aBTOHOMHOU HEPBHOU CUCTEMDbI

Opravbin | CumMnaTu- AP |Mapacumna- XP
THany yeckue TUYecKue
oowun - OTBET Ha cTpecc - cTabunusauun
romeocrtas (6opb6a unu romeocrasa
6ercTBeo) - aHabonuam
- KaTabonuam
Cepaue
-SA, AV TYCC, b1 | YCC, npoBogumoctn | M2
y3nel npPOBOAUMOCTHU b1 | cokpaTtumocTu M2
-CépaeyvHan | 1 cokpaTMmocCTH
MbILLLLA
Mapgkne mbilwubl
KpoBeHOCH COKpaLlieHue al
blé cocyAbl | penakcauus b2
Cene3eHka COKpaLllieHune a1




A PheKTbl aBTOHOMHOU HEPBHOU CUCTEMDbI

OpraHbl n Cumnatuyeckune | AP NMapacumna- XP
TKaHU TUYeCKune

BpoHxu penakcauus b2 COKpaLieHue M3
XKT

CTeHKun penakcauus a1, b2 | cokpalweHue M3
CduHKTEepbl | cOKpalleHue a1l Penakcauus M3
Kenesbl } cekpeuunn at T cekpeumnm M3
MIC

MI1 penakcauuns b2 COKpalyeHue M3
CdmHkTep cOKpalleHue a1l penakcauums M3
MM

Myx. nonos. | 2WAKynALms a1 apeKkums M3

OpraHbl




A PeKTbl aBTOHOMHOU HEPBHOU CUCTEMDbI

OpraHbl # CumMnaTtuyeckue AP | Mapacumnatuyeckne | XP

TKaHu

Xene3bl

CnioHHbIe lcereuvwl a1 canuBauus M3
NnoBbILWIEeHNe BA3KOCTHU (CHWXeHne BA3KOCTH)

NoToBble

- 3YKPUHHbIE ceKkpeuum M3

- anOKPUHHbIE ceKkpeuum al

mas

Papnyxka paclumpeHue 3payka a1l COKpalleHMe 3paydKa M3

LnnnapHas COKpaLlieHune M3

MbliLLLa

MeTabonuam

MeyeHb FMUKOreHonmns a1, b2

XupoB. TKaHb | nMnonus b3

Mouku ceKpeuus peHuHa b1 (b2)




XonuHepruyeckue

dfOHUCTDI

[XONTUHOMUMETUKM,
napacumMnaToOMMMETUKU]



Knaccudpukauus
XOJIMHOMUMETUKOB

—

[lpAmoro aencTeua Henpsamoro aencteus

-

+d¢pmpbl xonuHa ¢ UHrnburopb|
¢ MpupogaHbie ankanouast ALX3

+ Jlnbeparopsl
ALX



XONMVMHOMUMETUKHU
NPAMOro AencTBuUs

* MyckapuHoBble
aroHunctbl (M-xonu-
HOMUMemukKu)

— dunpbl XOnuHa
* AuemursxosiuH
 MemaxosiuH
e Kapbaxos
» bemaHexoJs1

— Ankanovabl
 MyckapuH

e [lunokapnuH
ApeKosnuH

e HukoTnHoBbIE
aroHunctbl (H-xonu-
HOMUMemukKu)

* AuemursxoJsiuH
e HukomuH

e JlobesnnuH

e HumumoH

e AHaba3uH




0O

“ / CH3
HaC —C — O —CHo—CHo — N*: CHs
XONMVMHOMUMETUKMU: CHy
Acetylcholine
ahupbI XOsIUHA v
(0]
| _~ CHg
H3C_C_O_CH_CH2_ N+_ CH3
| ™ CH
3
CHj
Methacholine

(acetyl-f-methyicholine)

O
|| ~ CH3
H2N _C_O_CHQ_CHQ_ N+— CH3
™ CH,
Carbachol
(carbamoyicholine)
O
[ - CHy
HoN —C~—0O—CH—CH,— N*— CHg,
| ™~ CHgq
CHs,
Bethanechol

(carbamoyl-f-methylcholine)

Source: Katzung BG, Masters SB, Trevor AJ: 8asic & Clinical Pharmacalogy,
11th Edition: http://www, accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.



XONMMHOMUMETUKN:
ankanougbl

MyCKapVIHOBbIe dlfOHNCTDbI

HO
o CH,
H4C CH, —"N— CH
3 0 2 =5 3
CHg
Muscarine
H,C— CH
3 2 D CHZ—FN—CHg
)
o 0 N
Pilocarpine

HWKOTUHOBBLIE arOHUCTHI

:/\/

N
| N
CHj
Nicotine
0 OH
| I
C—CH, CH,—CH
I N I
CeHs I CeHs
CHs4
Lobeline

Source: Katzung BG, Masters SB, Trevor AJ: 8asic & Clinical Pharmmacology,

11th Edition: http:/fwww, accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.



MYCKAPMHOBbIE ATOHUCTDI

(M-XOJTIMHOMUMETUKW)

PeuenTtopbl

AroHucTbl

M H ALXJ3
XosnuHoeble 3hupbli
ALLX +++ +++ +++
Kapbaxon ++ +++ -
MeTtaxonuH +++ - +
BeTtaHexon +++ - -
Arnkasiouosl
MyckapuH +++ - -
NMunokapnuH +++ - -




2)
3)
4)

5)

6)
7)

OAPMAKOJIOTMYECKUE SPPEKTDI
M-XONMMHOMUMETWUKOB

NdewncTBUe Ha rnas
Cokp. m. Constr. pupillae (M,)
CokpalieHune 3paydka (Mmo3s)

OTKpbITUE Yyrna nepeaHen
Kamepbl rnasa v ynyudlueHue
OTTOKa Xuagkoctu B LLinemmoB

KaHan
CokpalyieHme umnmapHoun

MblilWLUbl U yNTy4HYlleHUne OTTOKa

XXUOKOCTU Yyepe3
TpabeKynsapHyro ceTb

CHMXeHue BHYTPUIrnNasHoOro

AaBlieHunsA

YBennyeHmne KpUBUSHDI

XpycTanmka — OfIMKHUN
dokyc (Mmonusa)

ATponMH
‘ fo)
OTTOK
B nepegH <~ Ach
Kamepy RN S
LLinemmoB T /6\
KaHan ~—
LUunuapHas
MbILILLA



CeKpeTopHbIN 1 aKKOMOJALIMOHHbIV
annapart rnasa

/6

s

Canal of Schiemm /

y- Anterior
chamber

Trabecular meshwork )
Dilator (o)

._-__-,&:L:: .}’6

Sphincter (M)

Ciliary epithelium ()
/

Ciliary muscle (M)

Source: Katzung BG, Masters SB, Trevor A): 8asic & Clinical Pharmacalagy,
11th Editian: http:f/www. accessmedicine.com



OAPMAKOJIOTMYECKUE 3PPEKTDI
M-XONMMHOMUMETUKOB

e 2. NenctBue Ha CCC
- JMCC (bpagukappua, oTpuLaTeNbHbIN
XPOHOTPOMHbLIN 3hpeKT)
— | A-V- npoBOAMMOCTHU - OTPULATENbHBIN
LPOMOTPONHLIN 3hpeKT

— | CUnbl COKpaLLeHUn - OTpULiaTeNbHbIN
WHOTPOMNHLIN 3hpeKT

— Basogunatauua (apTepumn u BeH) NnyTeM aKkTMBaLum
BHecuHanTuyeckux M-XP aHpgoTenus, npuBoasiuen
K ocBo6oxaeHuo NO



[lenctBue Ha ceppaLe

Vagus nerve varioosi\

P,
&)

Source: Katzung BG, Masters SB, Trevor AJ: Basic & Clinical Pharmacalagy,
11th Edition: httpi/fwww. accessrmedicine.com

Acetylcholine (ACh)
released from a
varicosity of a
postganglionic
cholinergic axon
interacts with a
muscarinic receptor
(M2R) linked via Gi/o
to a K+ channel,
which causes
hyperpolarization.
Voltage-dependent
opening of
pacemaker sodium
current channels (If)
is shifted to more
negative potentials,
and the
phosphorylation of
L-type Ca2+ channels
(ICa) is reduced.



OAPMAKOJIOTMYECKUE 3PPEKTDI
M-XONMMHOMUMETUKOB

e 3. BnusaHue Ha XKT

— T TOHyCa M aMNnUTYAbl COKPALEHUN KNLLEeYHUKA
- T nepuctanbTUKu
— paccnabneHue cuHKTepPOB

— T ceKpeLun IK3IOKPUHHbLIX Xenes
* CITIOHHBIX,
* XenynouHblXx,
* KNWEeYHbIX,
* NaHKpPeaTUu4eCKUX



OAPMAKOJIOTMYECKUE 3PPEKTDI
M-XONMMHOMUMETUKOB

* 4. BnusaHne Ha MoYeBble NYTH
— 1 nepucTanbTUKN MOYETOYHUKOB
— COKpalueHue getpysopa Ml
— paccnabneHue cunkrepa MI
- | emkocTtu M

* MaTka YenoBeka Mano YyBcTBuTenbHa K M-
aroHucTam



OAPMAKOJIOTMYECKUE 3PPEKTDI
M-XONMMHOMUMETUKOB

5. IbixaTenbHas cuctema
— COKpaLleHue MbllL, OpOHXManbHOro aepesa
— 1 ceKpeuun TpaxeodPOHXManbHbIX Xene3s
6. XXene3bl: NnOTOBbLIE, CIIIOHHbIE, CIe3Hble,
)Xene3bl HOCOTNOTKU
- CTUMYNALUA CeKpeluuun
o 7. UHC

— NapKUHcouAHbIe AhheKTbl



H-XOJIAHOMUMETUKW
(HUKOTUH, NOOENUH, LMTUTOH)

e HUKOTWH - ctumynupyet cumnatnueckme m
napacumMnaTuvyeckue raHrnum

PAPMAKOJIOTNMHECKUE ODPPEKTHI
- CCC

* npeobnaparoT 3achheKkTbl CUMNATUYECKOU CTUMYNIALIUU -
maxukapousi, ea3ocria3mMm (KOpOHapHbIU, nepugepudeckul),
aunepmeH3usi — hakTopbl PUCKa NPU HUKOTUHNU3ME

— XKT, MINC

* npeobnapaet acdhdeKkTbl NapacMMnaTu4eckou CTUMYNALNU
— XemMoKapoTUHasA 30Ha

° CTUMYNAUMA AbIXaHUA (NOOGENnH, LUTUTOH)
— LUHC

* HU3KMEe A03bl — MNCUXOCTUMYNALNA

* BbICOKME A03bl — PBOTA, TPEMOpP, Cyaoporu, Koma




WHrnbuTopbl aueTuxonuHecTepasbil
(aHTMXONMHecTepasHble CpeacTBa)

e Xumusa — cnmpTtbl, Ipmnpbl KApbaMMHOBOMU
(TvokapbammHoBOM) K-Tbl, opraHogocatbl (POC)

e MexaHu3mMm aencTus

— BbI3bIBalOT 0OpaTUMyo UNu HeobpaTuMyto
onokany ALUX9 (o6pamumsbie unu Heobpamumblie
UHa2ubumopsi)

— NOTEeHUUPYHT aencrteme aHaoreHHoro ALLX,
0CBO0OOXAaemMoro B XOriIMHEPruyeckmnx
okoH4YaHunax AHC, LUHC v aBuratenbHbIX HEPBOB

 NMpumeHeHune
— MeguuunHa
— NHcekTnunabl
— bOB



UHrnouropsl ALX3I

e ObpaTnmble

e QuzocmuaMuH

e HeocmuamuH

e [lupudocmuamMuH
e JucmuamMuH

e AM6eHOHUYM

e 30poghoHUYyM

e PusacmuamuH

e [loHene3usn

e [annaHmMamMuH

e TaKpuH

e HeobGpaTumblie
e [lapaokKkcoH
e Ixomuogham

* UHceKTUUMNALI
e [lapamuoH
e ManamuoH

e BOB
e 3apuH
e 30MaH
e TabyH
e VX-510b1




®APMAKOJIOTMYECKUE 3PDEKTDI
aHTMXONMHECTepa3HbIX CpeAcTB

e LIHC:
— HU3KuUe 4o3bl — NCUXOCTUMYNALUA
— BbICOKUE O03bl — CYAOPOrn, KOMa, OCTaHOBKAa AbIXaHUA

e [Tna3s, XKKT, MINC, abixaHue

— 3hdhekTbl NapacumnaTUyeCKon CTUMynALMMK, Bo3pacTarowme
C NOBbILIEHNEM A03bI — MUO3, TaKpUMau usi, canusayus,
KuweYHble cha3mbl, peoma, duapesi, Yacmoe
mMoyeucnyckaHue, 6poHxocna3m, 2unepcekpeyust

e CepaeyHo-cocyanucTasi cuctema
— cpepHue fo3bl — bpagukapaus, | cepaeyHoro Bbibpoca
— BbICOKUe A03bl — Opagukapausa, | AQl



®APMAKOJIOTMYECKUE 3PDEKTDI
aHTMXONMHECTepa3HbIX CpeAcTB

 Koxa
- T noTooTAeneHus

e CKeneTHbIe MbILULUbI

— TepaneBTnyeCckmne Ao3bl — NOBbLIWEHNE MbILLEYHOU
CUnbl

— BbICOKWE A03bl — MblleYHas cnadocCThb,
aenonspu3aunoHHbIv 6noK, napanuy



* PeaktnBatopb! ALX3

— lNpanudokcum

R PeakTuBaTop

oS e
dcTepa3HbIn AHUOHHIIA

HEHTP LeHTp

o PeaKTI/IBaTOp BbITECHAET VIHFI/I6I/ITOp N3 CBA3N C

cepmeHTOM, 3aTeM OTLLENSIAETCA, BOCCTaHaBNuBas
akTUBHOCTb ALLXO.

o anMeHﬂeTCﬂ B Ka4yecCcTBe aHTUAoTaA.



CtumynaTtopbl ocBoboxpeHunsa ALX
(MPOKUHEeTHYECKMe cpeacTBa)

e MeToknonpamupg, lomnepuaoH
— Ctumynupyrot ocsoooxgeHmne ALLX B cteHke XKKT

e [IPOKUHETUYECKUE SPDEKTbHI

- CTMMyﬂﬂLI,VIFI dKTUBHOCTU MagKkmx Mmbiuiy ot nmuiesoana Ao
TOJNICTOIro Knwe4vyHumKa

— YCKOpeHMe ONnopoXHEHUS Xernyaka
— YCKOpeHue TpaH3uTa B TOHKOM KULLIEYHUKE
— YCKopeHne MOTOPUKN TOSICTOU KULLIKK

— YrHeTeHue ractpo-3aranbHoro pedritokca

 [TIOKA3AHUA

— lacTponapeTnyeckme coCTOSAHUSA

— 'MNOTOHMA TOHKOrO U TOFICTOro KULIeYHUKa
— lacTpo-33ocaranbHbIN pedrnioKe

— PeHTreHonorus



KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

1. Tnaykoma
OcTtpas: MunokapnuH
XpoHu4yeckana: dxortuodpar



KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

2. KcepocTomus

¢ OObIYHO NpK 0BMYYEHUM rONOBLI U LLIEW
unun cuHgpome LLerpeHa
e [lunokapnuH



KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

3. KT

¢ lNocTonepaunoHHasa aTOHUA KULIEYHUKA
¢ ATOHMA Xenyaka v racTponapes

¢ AauHamu4yeckuu uneyc, Bbi3BaHHbIV
TOKCUYECKUM COCTOSIHUEM

¢ BpoXxaeHHbIX MerakosoH

e HeocmuamuH
e bemaHexon




KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

4. MINC

¢ lNocTonepaunoHHoe unu nocneponoBoe
pacTsXeHne MaTKu

¢ XpoHuyeckas MUOreHHas Unu HeBPOreHHas
cnabocTb MOYEBOro Ny3bIpA

¢ Napanuy Mmo4yeBOro ny3bipA Nocrne TpaBMb
CNMHHOro MO3ra

-HeocmuamUuH
-bemaHexon




KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

5. MuacteHus (Myasthenia gravis)

¢ XapakTepusyeTcs BbipaxeHHON cnabocTbio
CKENETHbIX MbILLIL

¢ CBsi3aHa C noTepen HUKOTUHOBBIX PELIENTOPOB
BCMNeacCTBie ayTOMMMYHHOIO NoBpexaeHus
¢ AHTUXONMHecTepasHble cpeacTBa NPUMEHSAIT
[ Ina tepanun: HeocturMuH, Mupuaocturmmut
[ [Ang gnarHocTukn: IapothoHUYM




KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

Pa3nnymng mmacteHn4eckoro u
XONUHEPrM4ecKoro Kpusmnca

¢ MunacTeHMYeCKUN KPU3KUC - upessbivaitHas

MblLeYyHas cnabocTb BCneacTene HeaoCTaTOuYHOM
Tepanuu nHrnountopamm ALXI

¢ XonuHepruyeckum KPU3MUC - ypessbiyalinas
MbllLIeYHasA cnabocTb, BbI3BaHHAA Nepeao3upoBKOU
uHrnoutopos ALIXI (M30bLITOYHAA XONMHepruyeckas
CTUMYRnALUSA).



KNAHWYECKOE NMPUMEHEHUE
XONMMHOMUMETHKOB
6. bone3Hb AnbLrenmepa
¢ HenpopereHepaTtnBHoe 3abonesaHue
¢ CBA3aHO C MOHWXeHNEM PYHKLINK

XONMHepru-

ECKMX CUCTEM MO3ra

*[loHene3wun
‘PuBacturmuH
[[anaHTamMuH

*TakpuH



KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

o 7. na cuaTna acpdrekta KypapenogooHbIX
CpeAacTs (B xupyprum)
— HeocmueamuH
— 90poghoHuli
8. CynpaBeHTPUKYNApHAA TaXxMapuTmus
— 90poghoHull
— (Op. cpedcmea: AOeHO3uH, aHmaz2oHucmei Ca++)



KNMHWYECKOE NPUMEHEHUE
XOJIMHOMUMETUKOB

9. B kayecTBe aHTMAOTOB NPW
OTpPaBlEHUMU:

¢ XonunHobrnokaropamu
¢ TpuumKnn4yeckumn aHTUaeNpeccaHTamu

¢ KypapeI'IO,EI,O6HbIMI/I MUOpeSiakCaHTamu
*®dnU30CcTUrMUH

*HeoCTUrMUH



TEPAMWA OTPABNIEHUN
XOJIMHOMUMETUKAMIA

o A. OTpaBneHMe MYCKapMHOBbIMX arOHUCTaMU (B
T.4. rpubamu, cogepxawiumm MyCcKapuH)
— AmponuH 1-2 me n/k

* b. OTpaBneHne HUKOTUHOBbLIMU aroOHMCTaMy
(ocTpble oTpaBneHus)

- AmpOI'IUH, dHMUKOHS8YJIbCaHMbI

 B. OtpaBnenune nurnontopamm ALIX3

— AmponuH — 1-2 M2 MHO20KpamHo 00
KyrnupoeaHUsi XOJITUHOMUMemu4eCKUX
cumMnmomos (canueauyusi, 1aKpumMmayusi,
KuweYHble cra3mbi U m.o.)

— lpanudokcum — 1-2 2 e/8



TEPAMWA OTPABNIEHUN
XOJIMHOMUMETUKAMIA

e . XpOHU4YeCcKOe ompassieHuUe
HUKOMUHOM

lMpumensirom H-xonuHoMuMemuKu - HUKOMUH, 5106es1uH,
aHabasuH u dp. (mabnemku, nnacmabipu, xeeamesibHble
pe3uHku) onsi ocnabrneHuss HUKOMUHoeoU abcmuHeHyuU,
803HUKarowel rnpu omkase om KypeHusl.

JHeucmeue ocHoeaHO Ha agbghekme 3aMmeweHuUs -
KoMrneHcayuu nompebHocmu Mmo32a 8 peayrisipHol H-
XOJIUHepau4YecKoUu cmumMynssyuu.

lpenapamsbi H-xonuHomuMmemukoe obrie2a4arom omebiKaHUe
om KypeHusi, Hapywas rnpuebIYHbIU pumyars KypusibwuKka u
coriposoxodaroujue e2o rncuxogusuosio2uyecKue peakyuu.



XOJIMHEPTMYECKUE AHTATOHUCTDI

 Knaccudukauus

1. AHTUMYCKAPUHOBbIE CPEOCTBA
(M-XONMUHONMUTUKN)

2. AHTUHUKOTUHOBDIE CPEOCTBA
(N-XONMHONUTUKN)

— HepBHO-MbIWEeYHbIe OFIOKaTOPbI
(KypapenonoObHble cpeacTBa,
MMOpenakCaHTbl)

— [aHrnmnoGnokartopbl




M-XOJNMTMHOJINTUKW

Ankanouabl (TPE€TUYHbIE aAMMHbI)
— AmponuH (auocuyuamuH)
—CkornonaMuH (2UOCUUH)

— Fl'omamponuH
—LuknoneHmosnam
—Tponukamud

Xopolwo BcacbIiBaOTCA B
XKT,

npoHukatoT B LUHC,

BCacbIBalOTCA CIIM3UCTOU
rnasa

CuHTeTN4YeCKMe TpeTUiYHble aMUHbI
— TpuzekcugheHudun
— lMupeH3enuH
— AduuyuknomuH
-lapugeHayuH
—TonmepoOuH

To xe

CuHTeTN4YeCcKune YyeTBepPTU4iHbIC
dMWUHbI

— UnpaTponuym 6pomua
— CkononamuH oytunépomua
— MemauyuH

Cnab6o BcacbiBatoTcs B XKKT,
He npoHukarT B LUHC




MexaHu3M OencTBUSA

* ATponuH — cneunduyecku M-XONMHONUTUK
— bnokupyetr MyckapuHOBbI€e peLenTopbl BCEX TUNOB
(M1-M5)
— CHumaet BnusHue NMHC Ha BHYTpeHHWe opraHb|
(napacMMnaToNUTUK, BarofMTUK)

— bnokaga ABnAeTcA KOHKYPEHTHOW, CHUMaeTCcs npu
T KOHueHTpauuun ALX unn myckapuHoBbIX
aroHMCTOB B 30He pPeLienTopoB



OAPMAKONOIM’MYECKME 3PPEKTbI M-Xb

e Koxa
- 6110Kap,a NOoTOOTAECJIEHUA, CYXOCTb KOXHU
— rnepnupeKcusa Npu BbICOKMX 03ax
— MNOKPACHEHNE KOXWU

e Nas

— yuknonnerua (napanuy akkomoaauuu BcneacTaue
penakcaumMy LunuapHou mMbiwubl)

— muapuas (penakcauus sph. pupillae.), «Bella donna»

— NOBbIWEHWe BHYTPUINIa3HOro AaBEHUA NPU rnaykome
(3aTpyaHeHne OTTOKA XUAKOCTH)

— KcepodpTanbmus (| NpoayKUMM CNEe3HOU XUAKOCTH).



OAPMAKONOIM’MYECKME 3PPEKTbI M-Xb

o XXKT
— | canuBauuu (CyxocTb pTa)

— | TOHyca u MoTOpUKK (NonHbIN 6510k M-XP He
ycTpaHsaeT akTUBHOCTL XKKT)

— YMepeHHOoe | BaryCHOMN CeKpeLuu: Xenyaka,
noaXxenyno4yHOM Xenesbl, KAWEYHUKA, XKenyu
* MoueBble nyTH
— penakcauua aeTpy3opa, 3agepka MoyencnycKkaHus
— paccnabneHve MOYEeTOYHUKOB



OAPMAKONOIM’MYECKME 3PPEKTbI M-Xb

e [1bIXaTenbHbIE nyTu

— pacLumpeHue 6poHxoB

— | cekpeuunmn bpoHXMUanbHbIX Xxene3 (BaxHo
PN HapKO3e, acTMe, XPOHUYECKNX
OOCTPYKTUBHbLIX OONE3HAX NErkux)

e CCC
— TaxuKapgus
— NOBbILWEHNe CepaeYvHoro Bbibpoca



OAPMAKONOIM’MYECKME 3PPEKTbI M-Xb
e LUIHC:

LeHTpasribHble XONIMHONIUTUKN
« AmponuH
 CkononamMuH
e TpuzekcugheHudUN
e beHakKmu3uH

ATponuH

— B TepaneBTUYECKUX Ao3ax obragaeTt cnadbim
cmumynupyrouw,um snuaHuem Ha LUIHC, ocobeHHO
napacumMnamu4eckKue YeHmpbl — MOXeT
BbI3blBaTb NpexoasLy opagukapauio

— B TOKCMYECKUX A03aX Bbi3biBaeT BO30yXaAeHUe
rannouyuHaumm, KoMy (aTponMHOBbLIU NCUXO3)



OAPMAKONOIM’MYECKME 3PPEKTbI M-Xb

CxononamMmuviH

e oOnapaet 6ornee CUNbHbIM LLeHTPaNbHbIM
AeucTBuem

* 8bi3bleaem COHJIUeOCMb U aMHe3Ur

* 8 MOKcU4YecKux do3ax - 8036yx0eHue
2aJlyIloyuHayuu, Koma

LleHTpanbHbIe XOFIMHOSIUTUKN - OcrabnsaroT
NapKUHCOUAOHbLIN TPEMOP U PUTMOHOCTb MbILLL,
o0ycnoBreHHble HapylleHnem
AocdaMuHepru4ecKkoro TOpMo3Horo Koutponsa M-
XornHeprnyeckux HempoHoB n. Caudatus



KNWHWYECKOE NPUMEHEHUE M-XB

1. fA3BeHHas 6one3Hb Xxenyaka v OMNK
— lNupeH3enuH

e 2. Cnactunyeckue cocrossiHus XKT, xxen4yHbiX
nyTen, MOYEeTOYHUKOB
— AmponuH (Hacmolika 6es171a00HHbI)
— AduuyukrnomMuH
— CkononamuH 6ymun6bpomuo

e 3. CuHgpom pa3apaXeHHOU TONICTON KULLKU
— AmponuH
— AduuuknomuH



KNWHWYECKOE NPUMEHEHUE M-XB

* 4. Yponorunyeckume paccTpomcrea

 HeaepxaHune mouu
— lMponaHmenuH

- gaQUQGHal_J,UH

* 'mnepkuHesuna MI1 npu yucrture

— AmponuH
— TorimepoduH

e 5. lpemeankauna npu HapKose
— AmponuH




KNUMHWYECKOE NPUMEHEHUE M-XB

e 7. CuHycoBasa bpaanapuntmusa, onokapa A-V
npPoBOAMMOCTU, acucTonusa
— AmponuH e/m, e/8
* 8. BPpOHXOOOCTPYKTUBHbIE 3a00neBaHus
— Unpamponuym 6pomud (uHzansyuu)
9. bone3Hb ABUXeHUA (YKaunBaHue)
— CkononamuH (A3pOH)
 10. MapkuHconabIn Tpemop
— TpuzekcugeHuodun (Uuknooos)



KNWHWYECKOE NPUMEHEHUE M-XB

 11. OdbTanbmonorua - gnNa muapuasa u
LunuapHoro napanuvya

Anum. delicmeusi, OHU

— AmponuH 7-10
— lomamponux  1-3

— HuknoneHmonam 1
— Tponukamud 0,25

 12. OTpaBnexHune nHrnontopamm ALIX9,
MYCKapUHOM
— AmponuH e/8 , n/k



KIMHWYECKOE NPUMEHEHUE M-Xb

* [IlpoTBONOKa3aHus

— naykoma

— 3abosneeaHue cepduya (Uuwemus,
3acmoliHass HeOocmamoYHOCMb)

— Henpoxodumocmb XXKT
— Hecneuyuguyeckuu si38eHHbIU KOJIUM



[MNPUMEHEHUWE M-XB MNP HEOTITIOXHbIX

COCTOAHNAX

OTpaBneHus AmponuH B/B BHa4ane 2-4 wr (!),
aMrUGUTOpaMM ALIXD | S T02 1 Kbl 10 i A

CMMMNTOMOB
OTpaBneHue ATpOI'II/IvH B/M unu B/B no 1-2 mr
MycKapuHom pechiparopra adbacTos. AeTH-
(rpnbamn) 10-30 MKI/Kr
OTpaBnenue POC AmponuH B/M unu B/B no 1-2 mr
(ecTauMBaNM) | Al 200wt sy

+lMpanudokcum

Kak aHTnaputmu-
yeckoe cpeacTBo

AmponuHx B /B o 0,4 — 1 Mr Kaxable
2 yaca no mepe HeobxoaAnMoCTH A0
MaKCMManbHOW A03bl 2 Mr




HNKOTUHOBbBIE
AHTATOHNCTDI

1. HEPBHO-MbILWEYHbIE
BJIOKATOPbI (MUOPEJIAKCAHTDI)

1. TAHTTIMOBJTOKATOPBDI



HepBHO-MbILLEYHbLIN CUHANC

Somatic motor nerve

End plates

i

Skeletal muscle

. Choline

9
° —-»r.,r--/—'-v Acetate
. AChE

» " Action
' potential

End plate

z Excitation Contraction
Channel closed Channel open

Source: Katzung BG, Masters SB, Trevor AJ: 8asic & Clinical Pharmacalogy,
131th Editian: httpiffwww, accessmedicine.com



HepBHOMbILLEYHbIE DIIOKaTOPD
Knaccudukauums

1. Heaenonspusywuwune (KOHKYPEHTHbIE)
¢ TyboKypapuH
¢ [laHKypoHuHU
¢ BepokypoHuu
¢ ATtpakypum

2. Oenonsipusyrowine (HEKOHKYPEHTHbIe)
¢ CyKUMHMNXONWH
¢ [lekcameToHUM



Hepenonsapusyouwue
MUOpeNnakCcaHTbI

MexaHu3m delicmeusi:

¢ CB$I3bIBAOTCS C HUKOTUHOBBIMM PELIENTOPaMU HEPBHO-
MbILLIEYHOrO CuHanca 1 6IoKMpyoT nepedady
MMMYNbCOB C ABUraTeNbHOr0 HEPBA Ha MbILLILLY

¢ [1ns NOMHOro BbIKNOYEHNS Nepeaaydn AOMKHbI
onokuposatbest 90-95% peLienTopoB

¢ [loBbiweHne ALLX B cuHance (npu genctanm
MHrnouTopos ALLXD) npmMBoAUT K BbITECHEHUIO
MUOPENaKcaHTa ¢ peLenTopa 1 BOCCTaHaBIMBAET
HEPBHO-MbILLEYHYIO Nepeaavy



Hepnenonapusywuwme MmmopenakCaHTbl
dapmakosiocu4yecKkoe delucmaeue

Mpu B/B BBeAeHWU YenoBeKy BbI3bIBalOT
MbILLEYHYI0 CNabocTb BNNOTL A0 NOMIHOro
napanuya

¢ BHavane paccnabnstoTcs Menkue MblllLbl
(rnas, yencTten, ropTaHu), 3aTemMm MycKynartypa
TyNnoBuLLa, MeXpebepHble MbIlWLUbl, B
nocneaHIo ovyepeab anadparma.

¢ BoccraHoBneHue nponcxoauT B 06paTHOM
nocnepoBaTesNibHOCTU



D,enonnpusyrom,ue MNOPEJNIaKCaHThI
CYKUMHUNXONMH

MexaHu3m delicmeust :

¢ CBA3bIBAETCS C HUKOTMHOBBLIMU PELIENTOPaMMU
1 BbI3bIBAET CTOMKYHO AEMNONSApM3aLmio
MeMOpaHb! KOHLLEBOW NMACTUHKK

¢ [lpenoTBpalllaeT penonapusaumnio 1 nepenady
CUrHarnoB



lenonsapusyowme MmmopenakcaHTbl

CYKUNHUIXONWH

®apmakonozuyeckoe delicmeue :
¢ B/s BBegeHune B go3e 10-30 Mmr Bbi3bIBaET

MbILL
CMEH

eYyHble PacuUMKynaLMK, KoTopble
A10TCA MblLLIEYHOW penakcaLuen B

TEeYE

He 1 MUHYTHI

¢ [lenctBue KpaTKkoBpeMeHHO. Ha makcumyme
apdheKkTa pa3BMBAETCA NPEXOASALLEE AMHOE



CYKUNHUIXONWH

¢ MblLeyHasa penakcaunsa bonbLuen
ONMTENbHOCTU OCTUraeTCs NOCTOSHHOW
B/B UH(PY3MEN

¢ [locne oKoHYaHUS MHAY3NK adekT
ObICTPO NpoxoauT BCNeACTBME rMaponunsa
CYKLIMHWUMXONHA Hecneunumunyeckoun
XONMHEeCTepa3on nNna3mbl U NeYEHN



CKOpOCTbU HACTYynreHna U grinTeribHOCTb

AENCTBUA MNOPETTaKCaHTOB
Mpenaparbl Hadano f-5, | Bpewms f-A KrvpeHc
(MUH) (MUH)
CYKUMHUNXONWH 1-1.5 5-8 [maponus X3
D-TybokypapuH 4-6 80-120 | [MeyeHb/noukm
ATpakypuu 2-4 30-60  |l'maponus/noykul
[laHKypoHUW 4-6 120-180 | [loukm




MwuopenakcaHTh!
TepaneBTUYECKOE NPUMEHEHUe:

O6wan aHecTe3na (MHTYOALMOHHDLIN
HapKo3)

OpToneanyeckue npoueaypol

JlapuHrockonus, 6poHXoCcKonus,
a3ocharockonusa B KOMOMHaLMK €
HapPKO30M

KOHTpOHb MbIiWEeYHbIX CNa3MOB



[Tobo4HOe aencTBrne MMOpenakcaHToB

erapary | Woapmos Broase ot
CYKUMHUNXONWH - - ;
D-TybokypapuH + + +
ATpakypum + - Cnaboe
[TaHKypOHUY + + ]




CykKu

NHWJTIXOJTNH

[lobo4Hble ahheKTbl
» CeppaeyHble apuTMum

[lbixaTtenbHas +

ocTonepauuor
OBbILLEOHNE B

" nepkannemmus

Hble MblLeYHble Oonu
HYTPUITa3HOro AaBreHnsd

e]0CTaTOYHOCTb



FTAHMMAOBITIOKUPYIOLWWUE CPEOCTBA

e MexaHn3m ageucTBuUSA

— KOHKYPEHTHO MHrmoupytoT BnmaHne ALLX Ha
raHrnnoHapHble Nn-XP NHC n CHC

— BbI3bIBaeT CHWXeHune ALl nytem ycmpaHeHUs
CMMMNaTNYEeCKOro Ba3OKOHCTPUKTOPHOIO
KOHTPOJ1A KPOBEHOCHbLIX cocynoB. BennynHa
r’MNOTEH3MBHOIO adodpekTa 3aBUCUT OT
NCXOOHOW CUMMNAaTUYECKOU aKTUBHOCTM.

— BblI3bIBAKOT NOCTYpPAJIbHYIO TMINMOTEH3UIO.



FTAHIMAOBJIIOKUPYIOLWWUE CPEOCTBA

* TpumeTopaH, rekcameToHUN
 ToumemadbaH (apghoHad)
— BBoasaT B/B
— HencTteue - HenpogormkutenoHoe (<10 MuH)
— OcBoboxgaeT ructaMmH (MOKpPaCHEHME KOXW)
— TonepaHTHOCTb — 4epe3 48 4

e TepaneBTUYECKOE NPUMEHEHUE
— OcrTpas paccnamsatollasd aHeBpmn3mMa aopThl
— BeretatnBHasa runeppedrekcus
— KoHTponupyemaga runoteHauns

— KokHaga nnacTtuka - anga ocnabneHusa KpoBoTe4YeHUS



FTAHMMAOBITIOKUPYIOLWWUE CPEOCTBA

* [lobo4HbIe adhcheKkThl
— Mugpuas
— Linknonnerus
— 3anopeobl
— [p. cumntombl BbikmntodeHnsa CHC m MNMHC



and
God bless you
|



AdbdekTopbl Cnctembl

O dekTbl briokagbl

Arterioles CHC annaTtaums

Veins CHC annaTtaums

Heart [MHC Taxmkapaus

Iris MHC Muapuas

Ciliary muscle  TIHC LMKnonserns
Gl tract [MHC 3anopsl

Bladder MHC 3agepkKka Mouu
Salivary glands T1HC KCepocToMugd
Sweat glands CHC aHrmgpos



Life-threatening Complications of
Neuromuscular Blockers:

1. Apnea
¢ prolonged apnea in patients given
Succinylcholine or Mivacurium due to:

¢ the presence of atypical plasma
cholinesterase or deficiency of the
enzyme

hepatic or renal disease
¢ nutritional disturbance

<



Life-threatening Complications of
Neuromuscular Blockers:

2. Hyperkalemia
¢ attributed to Succinylcholine

¢ increase release of K+ from intracellular
sites



Life-threatening Complications of
Neuromuscular Blockers:

Succinylcholine should be avoided in patients with:
1. extensive soft tissue trauma or burns

Non-traumatic rhabdomyolysis

ocular lacerations

spinal cord injuries

muscular dystrophies

CHF patients on digoxin and diuretics

Children < 8 years unless in an
emergency situation

NOo Ok oo



Life-threatening Complications of
Neuromuscular Blockers:

3. Maligna

¢ mani

rigid
resu

nt hyperthermia
fests as muscular contraction,

ity, increase heat production

ting In severe hyperthermia,

accelerated muscle metabolism,
metabolic acidosis and tachycardia



Life-threatening Complications of

Neuromuscular Blockers:

3. Malignant hyperthermia

¢

initiating event is uncontrolled release
of Ca™ from the sarcoplasmic reticulum

an autosomal dominant trait

susceptibility is associated with certain
congenital myopathies such as central
core disease



Life-threatening Complications of
Neuromuscular Blockers:

3. Malignant hyperthermia
Treatment

¢ Dantrolene sodium given [V

¢ Dantrolene blocks Ca*" release from the
sarcoplasmic reticulum of skeletal muscle by
limiting the capacity of Ca™ and calmodulin to
activate RYR-1

¢ rapid cooling
¢ inhalation of 100% oxygen
¢ control of acidosis



Life-threatening Complications of

Neuromuscular Blockers:

4. Respiratory failure

¢

due to paralysis of respiratory muscles

Treatment

¢

¢
¢

Positive pressure artificial respiration with
oxygen

Maintenance of a patent airway

Neostigmine or Edrophonium IV if caused by
Competitive NMB



Neuromuscular Blockers
Drug Interactions

1. Enhance neuromuscular blockade

¢ Inhalational anesthetics such as Halothane,
Isoflurane and Enflurane (synergism)

¢ Aminoglycoside antibiotics

¢ Tetracyclines, Polymyxin B, Colistin,
Clindamycin and Lincomycin

¢ Calcium channel blockers



Neuromuscular Blockers
Drug Interactions

2. Antagonize neuromuscular blockade
¢ Anticholinesterase such as Neostigmine and
Edrophonium

¢ reverse neuromuscular blockade by competitive
or non depolarizing agents

¢ Calcium salts



GANGLIONIC
BLOCKERS



Autonomic Ganglion acting Agents

ﬁwh R

Ganglionic stimulants:

Ganglionic Blockers:

Nicotine, Lobeline

Nicotine, Trimethaphan

Hexamethonium

Mecamylamine



GANGLIONIC RECEPTOR BLOCKERS

1. Noncompetitive (Depolarizing)
¢ Nicotine

2. Competitive (Non-depolarizing)
¢ Hexamethonium
¢ Mecamylamine
¢ Trimethaphan




SITE PREDOMINANT TONE EFFECT OF GANGLIONIC BLOCKADE

Predominant tone | Effect/s

Blood vessels | Sympathetic vasodilatgtion,
hypotension

Heart Parasympathetic tachycardia

Pupils Parasympathetic mydriasis

Ciliary muscle | Parasympathetic cycloplegia

GIT Parasympathetic constipation, decrease
secretions

GUT Parasympathetic urinary retention

Salivary glands | Parasympathetic | xerostomia

Sweat glands Sympathetic anhidrosis

Sexual function [SandP decrease stimulation




GANGLIONIC BLOCKERS

Therapeutic uses:
1. Hypertension

2. Acute dissecting aortic aneurysm

3. Autonomic hyperreflexia






NE transmission and the autonomic
nervous system

Sympathetic division

Superior
cervical
ganglion

Cranial

Cervical ,'> )

Sympathetic
ganglia

Thoracic Celiac ganglion Stomach

Gallbladder

Pancreas

Lumbar

Noradrenergic neurons

— <

Sacral Postganglionic

Cholinergic neurons

To lower extremities
via spinal spinal nerves

Preganglionic

Postganglionic




Pharmacologic Actions:

. Cardiac Excitatory Action — B, receptor
¢ Increase force of myocardial contraction
— (+) Inotropic effect
¢ Increase pacemaker activity
— (+) chronotropic effect

¢ Increase conduction velocity in the A-V
node and shortened refractory period

— (+) dromotropic effect



Classification of Cholinergic Receptors.

Muscarinic <—_ Ay — Nicotinic

\

Smooth muscles
Cardiac Muscles ANS NMJ  CNS
Exocrine/Endo Ganglia
Glands/CNS



Tyrosine

AxOn T ne hydroxylase

1@matic amino acid decarboxylase

p-hydroxylase

Noradrenergic
axonal terminal

Presynaptic membrane

Synapticclet 4 @ ® @ Postsynaptic membrane
-
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2!

Postsynaptic reactions:
* Protein kinase activation

o Prataoirn nhaenhbhandatinm

Normetanephrine
Catechol-O-methyl transferase




