this chapter are - divided into .dnsszmxlar. gmups
mm bxodang drugs, which act at the. skeleral

are. uscd :o pmducc musd: panlym w©. :

“_,‘cmthtc surgery ot z;sxstcd v’ﬂuhuo» ’ﬂx W}m d@#" -
‘most UFWﬁf—h act in the CNS, are weed @ peduce abmwm."énf”, ;
_c!evatcd tone czuse:i by r'cm'mogn\, 05 pemd, ﬂd ert 4-,:5: E‘T?';": :

SReletal musc!e re!axants
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A Ciassmr.ataon and ?rototypes

; “'Sidcﬂl mu.sdc conmcnon is  evoked by

 mnsmission. pmcess. Blockade of uansmnsmn

(d\t posmpuc Sll'llCtU{C

o d“m’“}’ useful in producm musdc ‘yelaxation, 2 requirement for

el “”E‘al relaxation, tracheal mtubanon and control ¢ of ventilation.

o The “‘ummusaﬂa: blockers are.q unlcma.ry - amines structurally
rdaed o ﬂcctyichohnc (ACh)

- ing type), and the. ptom:ypc 5 tubs
. alar blocker used cl:mally )

s l’.:conmc cnd platc reccplo

e. One neuromus-

e 53 Ncnéepclartzmgvﬁ? mmuscu!ar

a mcou.mc cﬁolmcrgxc ‘
at the end pla:c i

pearing the nicotinic receptors) is

Mos: axc amagomsts (nondcpo!ar- .

ohnc, isan agomst at the

“7. aptic clefr.) They behave as though they compete ¥
__ receptor, and their effect is reversed by
‘ Somcdmgsmthxsgroupmayalsoac(dxmifmpluad::mn e

usm‘lvhzvcdummnsofac:ionoﬂcsszhanﬁ in. In addigon © =

ric metzbolism, aracUAUM dearance involves mpid spontané- ©
; -ombrmkdcwn {Hofmann dmmmn\mﬁ}mhmmcmd' G
- other products. At high blood Jevels. Liudanosine may CIuse SIS

Clsatracuriusm, a StereoisomeT of arracurium, is also inacey sced spon-
mmmlybutfoms!&h@mn‘mdcumdyisnncofﬁgm
commonlyused rauscle relaxants 1 dm&cﬂ pracuice. : :

2. Mechamsm of adlon—}\onﬁepelarmng drugs pxnrm the
action of ACh at the skeletal muscle end plate (Fizure 27-1)

They actas surmountable blockers. {That is, the blockade can be '_ )
Ch} in thcsm B e

overcome by increasing the amount of agonist A

cholinesterase mh!bxmrs. :
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it 'cmparisqn:ofaitypivcal nondepolatizing hetrerticcalask e oty il
_'TAdBaLfepowi;ing blocker (succinylcholine). e mg neurqm“fcuI.a’P'."er'_(tubocufaffﬂe) e
. : an J . - - . . . % ot % -

L i not known Whelh_gv this intgracxion is additive or synergistic (superadditive).
 opeamtudels decreased, but the response is sustained, )
Mapted. with permission, from Kagung BG, editor: Basic & Clinical Phanﬁacology, 12th ed. McGraw-Hill, 2012 :

by tubocurarine. Succinylcholine activates cardiac muscarinic
receptors, whereas pancuronium is a moderate blocking agent -

___‘.a‘vnd causes tqchycar_dia. Tubocurarine and mivacurium are the
most likely of these agents to cause histamine release, bur it

eicvariants of plasma cholinesterase that metabolize succinyl-
* elne vy, dowly. Such variant cholinesterases are resistant to
s¢ inhibitory action of dibucaine. Succinylcholine is not rapidly

fodrolyzed bYZﬁcerlCholinestcrasé.' AR

9; Mechanism of action—Succinylcholine acts like a nicotinic

gonistand depolarizes the neuromuscular end plate (Figure 27-1).

" The nitial- depolarization is often. accompanied by twitching -

d faciculations (prcycnted' by pretreatment with-small doses of a
pondepolarizing blocker). Because tension cannot be maintained in-
ddeal muscle without periodic repolarization and depolarization of

" te end plare, continuous depolarization results in muscle relaxation
and pardlysis. Succinylcholine may also plug the end plate channels.
When given by continuous infusion, the effect of succinylcholine

danges from continuous depolarization (phase 1) to gradual repolar-

* mion with resistance to depolarization (phase II) (ie, 2 curare:like
ok, see Table 27-1). el 5

e Reversal of Blockade 7
- The action of ”nAbndequliri(iin.g,‘bl'qékér‘s; ‘readily reversed by

- increasing the concengration of normal transmiteer at the recep-

“tors. This is best 4accorriplishcc“i by adrninistration of cholinesterase

- inhibitors such as neostigmine or pyridostigmine. In ct?ritréSF, the
pardlysis produced by the depolarizing blocker succinylcholine

(i increased by cholinesterase inhibitors during phase 1. During

e 1 o block produced by sueciylchoineis sually €165

l'b‘??)Y_‘c_}_\olinbc‘sjt’ér?se;in}ﬁbitbrs-’:" L

- EToxiaty »
1 Relatory paraiyali--Thegaon of Bl doses S0
tomusaular. blockers leads .

¢ :mechanical vendilatio

* . 2.Autonomic eff

ganglia are “stimul

mthe're!ea‘sef-_z\ﬁr_dx.mmic
_. caldy blocked

directly o respiratory.paralysis. If
stavided, the pati ent will asphyxiate. -

may also occur to a slight extent with acracurium and succinyl-

choline. Vecuronium and several newer nondepolarizing drugs -

(cisatracurium, doxacurium, pipecuronium, rocuronium) have no
significant effects on autonomic functions or histamine release.
A summary of the autonomic effects of neuromuscular drugs is
shown in Table 27-2. '

- 3. Specific effects of succinylcholine—Muscle pain is 2

common postoperativc*complaint, and muscle damage may occur.

Succinylcholine may cause hyperkalemia, especially in patients -
‘with burn or spinal cord injury, peripheral nerve dysfunction, or -

muscular dystrophy. Increases in intragastric pressure caused by
fasciculations may promote regurgitation with possible aspiration

‘of gastric contents.

4, Drug interactiqns—QInhaled anesthetics, especially

isoflurane, strongly potentiate ‘and prolong neuromuscular
blockade. A rare interaction of ‘succinylcholine (and pos-

i sibly tubocurarine) with inhaled anesthetics can result in
malignant hyperthermia. A very carly sign of this potentially
_life-threatening condition is contraction ‘of the jaw muscles
. (trismus). Aminoglycoside antibiotics and " antiarthythmic
drugs may potentiate and prolong the relaxant action of neu-

romuscular blockers to a lesser degree.

~ 5. Effects cff agihg and diseases—Older patients (>75 ycarg) e
and those with myasthenia gravis are more sensitive to the actions

of the nondcpolarizing blockers, and doses should be reduced in
these patients. Conversely, patients with severe burns or who suf-
fer from upper motor neuron discase are less responsive to these :
agents, probably as a r;s,ultv of proliferation of c\ﬁraj'u.n&:tidha'lv '
nicotinic réceptots; e s S SR e B
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SPASMOLYTIC DRUGS
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scuhdeine con Bk bradyeicia colned by ;wamwf ;

cmun chmmc dtsmts QI’ the C N\ {c-z, cerebral p.ﬂw muhxp!c
: &!cmm, seroke) are associated with abnormally high reflex activiey
in the neuronal pathways that control skdml muscles the result
i painful spasm. Bladder control and anal sphmmr control are

lmn&gcﬂmm, In ather ¢ urmn\stmm adute m;un* or intlamma-
on of musele feads to spasm and pain. Such (EMPOrATY spasm can
somerin b&?‘_}_‘!\iu"tx} with :ppmpmte drug therapy.

* The goal of spasmolytic therapy in both cheonic and acute
mndtmns is reduetion. ef exocssive skclml musd: rone \vxthmu

_ &kcig b xnmﬂ@ cell: ﬂtbﬁ thshs at th -
The spasmolyéic dwgt : o nmnmmcuiar md p:,

:mmnanwk pmvgéyusly i

- alsoaffected in most cases and may require auronomic drugs for -

via its interaction with GABA, recepron (we C

RS .xg\‘;msz activiey, reinforces ;:fﬂ\*m”l\‘ et

'3
: «pmﬂ cord. All 3 dmu reduce the teaic outpat &
i spmal motoneurons.

' '_ftic.we of activator calcium from the sanep

lytie dmgs du not mcmi\le ;‘\( h
‘hwact in the CNS and in one case in the
- disorder t‘umctmmi by massive ki
; k“’?&mmc mmﬂum of siri»rs! musche.
3 _"‘ hyperthermis can be triggered by gienls g

3 "mdude succinylcholing or mb.mxr& e {828 & ~s:\3 R

"cmcmmﬁ mndmam \ian:w!*a: B i:m"“ i
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None

agents ate mu.\!h admintstered by :ht oral poute: Refracge -
may respond to chronic intrachecat adminisracion of ;:i‘
Botulinum toxin injected mnto selected musde G Flf’l'm» 2
caused by severe spasm {see Chapter 6) and alo Ay z:m.«kv &
for ophlha!mk purpases and in move genezaliond spassc Eorie
{en, cercbral palyy). Gabapentin and pregttelm, e
drugs. have been shown o be effecnve spasmolytics by e |
with multiple sclerosis,

2. Mechmtsms of action—The spasmolvic & dug el
several mechanisms. Three of the drugs (hackofen, dareum, n.
tizanidine} act in the spinal cord {Figore 27-20. :

‘Baclofen acts as 2 GABAg agontst 2t both presyoapscssd
postsynaptic receprons, causing membrane i'm'mz Pt

Presynaptically, baclofen, by redu ctn: caliun fnffun, dosss
« g R
the release of the excitatory transmitter ghiramic s @ pe

synaptic feceptars, baclofen h\zim es the inhibiroy aer -

of GABA. Diazepam facilicites GABA-mediated inbiiat
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Aci?b,ﬁ" S
polentials = T

fesof s_p;smé!ytiq action of bgniodiazeplhes (GABA,), baclofen (GABA;), tizanidine (o) it the spirs} cond 46 Larstong
im”\3m!f_\?hyt_iroxyl-met_hyl-is‘os‘oxazblé-prop_tlonic‘ acid, a ligand for a glutamate receptor subtyps; G, futanaterge
: permission, from Katzung BG, editor: Basic & Clinical Pharmacology, 12th ed. MeGran Hl, 2012 Fig. 27-315

!dim”md““dvb)" diazepam is significant - route and has marked sedative and antimuscasinie 2ciions.
: pmdlllccd by other sedativc—:hypnoric drugs Cyclbbcnzap;i'nc‘ may cause confusion and vissal ballucina-
quw:l:m ::lc ¥ ‘fe-l?’?f‘tidm B;icl:qfehi_'c;i_uvscs i tions in some patients.
Mﬂw'al"lsha; E‘l’;";r'\andflplq‘x'nnc‘e',oqcurs ~ spasms gffcc;1'v§ in musc
i ¢ accomplished slowly. - _gr‘spn’aal corfl injury.
4 drowsiness, dry mouth, and hypo- Patients with renal failure often
enificant muscle weakniess but less  cholinesterase, thus prolonging the d
b e tium of succinylcholine. TR

rve decreased levels of plasma

uration of zction of mivecu-

QU_EST!_ONSZ e e ‘
1 Chahéctcﬁsricspf phase Ide‘pdlzrizhigneummu@hr block-
‘ade due to succinylcholine indlndenb i R L
H(B) Easyrcvcrsibiliry with nicorinic receptos antagonisss
. (B) Marked muscarinic blockade -~ - e
(C) Muscle Fa;'ciculations_only in the later stages of block

(D) Reversibility by acetylcholinesterase
" (E) Sustained tension during a period of tetanic stimulation

None of thess drugs used for zzite
Je spasm resulting from cerebral palsy e

(ACHE) inkibioors 5
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