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Magnesium is the 2™ most intracellular cation electrolyte in human body. Its functions
are about biachemical control intracelfularly includings; ATP, DNA and RNA production process,
and the calcium behavior regulation.

v Pharmacokinetics : In the plasma, approximately one-third of the total plasma
magnesium is bound to protein .and approximately 5.5 % complexed to phosphate, citrate and
other compounds. The major regulatory system for absorbed magnesium is the kidney which
excreates between 120 - 150 mg. of magnesium per 24 hours in an individual on a normal diet.
There are many mechanisms 1o explain the regulation of magnesium excretion at a renal level.
Magnesium crosses the cell mambrane in difficulty; only during cell activity and active transport
requirement. As magnesium is the physiologic calcium antgonist, it competes with calcium at
calcium channels and calcium effector proteins.

Pharmacodynamics : Since magnesium functions are in cells, the abnormality would
happen at the Jow blood level of magnesium { < 0.7 mMol/L) and the high blood level ( >1.05
mMol/L). In these situations présent symptoms and signs mainly in cardiovascular and

neuromuscular systems.

o

ngulszaed :

A a e vy e g o = ‘
1. LW’BIHN@QWNELHHQHU“H’WM’BQLLNﬂuL“ﬁEIN'Lu?'W\m’m
14

|

o o

2. walkfamafifeaiunsiuniiBen i $ s Tamiluiuddy danen

smeit Ay inen Ansuwnaeand aasnIniuminande




240 : . JoTu Rusrred Chula Med J

The clinical uses in anesthesia are blood pressure reduction in patients with toxemia of
pregnancy and pheochromocytoma, expecially during intubation, many roles of magnesium in
intensive care, reperfusion injury protection after myocardial ischemia and cardiopulmonary
bypass, antiischemic effect and antiarrhythmic effect.  The new application issue for pain

controf is stifl under further investigations.
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1.1 Deficient intake
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- pancreatic insufficiency
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contraction) Funninazafinfli Ae MgSO, 4 niu
NNUALALABAA1NTE TUIAININAGT 20 1T WRZANN
% o 1. & e ]
pael 1-2 nfusadalug evainuunEsNa1NI9n
. o \ o o gy Al =y -
dusnls wudnlunan 3 Faluanaalfunnd@meanss s
uuniiEanluiinaziAlsenin 90 % 109761
= = =4 (25) Qs :J/ = % & vv
punREaNuReAN1TA1CY FeTuanarTelngede
Wwnifineanun a1aazil hypotonia Way respiratory
depression
o [V ¥ o B =)
AmFunasunessiuAuian Raaeung
WununliFandnsanausuanisldviadosvnglalu
o . prpsEy—
WeARNTTIyMN toxemia of pregnancy aunasR liAa
MgSO4 40 Wn./Nn. FRasaAINAuANdIIn ?ld
: . I o (27)
lidocaine 1.5 8n./nn. WAL alfentanil 10 TulATnsnn.

. al . A = ° Py
upllilesannil fetal depression Han asiinazuusn i g
MgSOy4 30 win/an. faurii alfentanil 7.5 Tulasnw/nn.

. (28) 1 o

14 severe preeclampsia  uananiArsEdetlymn
Faansuiugvamsveaunduiiesywinaunniifan
wassutiaundmiiaronannzannsuladingn
2, Pheochromocystoma

\HBINANANITR anti adrenergic, anti hyper-
tensive, anti arrhythmic warAanugunlunsuds
NINAYLEN catecholamine ¥BIUNNTLE N R98NAT0IN

wlflurzudnaneengay gilae pheochromocytoma
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Wiflueenen  Aealisneiunirdnsnsldunniii@ey
- (29) PRI
14 pheochromocytoma ™ 17 #1894 2ueR 1

M$iur MgSO, 40-60 un./nn. 5L loading ANEaE)

2 nFusiadalag infusion NaRAIREARRLNGELTRY
inlimusulainanacflunuinala dwmiunisinm
anzanusulafinnivdseniifauiiiasanaenuda
o o = PR . ' o
13l uaadandaiuuunili@an antagonist fauiu
gnszuilszan (adrenergic support) flAHAR s
passzdanaslfuuntidanlunsiinduaeiitdywinis
nasnaaanduiiavialalilf (impaired myocardial
contractility)
3. lunssfvagianuan (intensive care)
2/;4 .2{ n& o =t = a o

aanag NN InTIuReaALuNnEen A ld

LN = 4 o o b =l
nasquadilasluveaiuragilaavin audusedinng
o o e 5 pry o
Yareavuuntiden luiaeninetiasiuniae hypomag-

nesemia

ssliszlomivasunntifasnlunaafunagieonin
id’ﬂ! == @l [-¥) =2 J
nRmsEnvadusyuluilegiu Sael

1. Mfnvialarudadauorninedasiunis
= o =4 . . . ~ ]
e laaniaen (myocardial ischemia) {T18897U21

o o e 3 (30)
ANNTNAASAIINTRETIR 1A
o B . .o (31)

2. 15w n19z cardiovascular instability uay
NNAEINTNANN severe tetanus AaTifnuenRRigna
o8 o , s Y e X

AREa9RRaRLY 7 11 clonidine axlfuaREaTy
3. fevaunasluantdi@unludoalranevuiin
astima Ifatnefldaz@nsnw AallinmzuuniliF@anil
& . (32) o -
Ons bronchodilator uasdeliug anti inflammatory
@) a o
process  Bngae
d’ @ LY [-]
4. \figrfiussuuwl lauasvineniian
= = = 5
fnrsAnwunuinzesunniliFousessuy
[ 4 -3 3 s d“
Wlauazuaaniden lutlssinusig 9 Al
1. wunflilen was reperfusion injury
reperfusion injury ANavaIN9zi la1nden
A4 m = v e =
Wadnfiaannnisiiinisluadigadeesunaday



248 - AgEu AusTiuud

Wudruauunn nasl cytoprotective agent 19y

=y -1 2{34)
puniliFanatuisnannisuiaiiuilasls aannns
Anwagnued Habazett! 1w guinea pig WuAINTIAN

unniFeuiies 1.25- 2.5 nfuluduiaenua coronary
MAINGAFUEINNTAAA reperfusion injury 6 ¢
o 4
NAMNILTAN reperfusion injury Annzulu
tlaqriu Ml msudinafifinauann reperfusion
L (36) =y
injury . A4
2/ :If ar = % dl o o
1. ndlewslainanidaudafinasunfasa
contractile function (stunning)
2. iavalapuindanzaaniliaas has el
reperfusion arrhythmias
3. Naduidaendn i/ Beve {microvascular
damage) MW luifliden luat T oniduiaansnain
.ﬁ' X /M
(no reflow) Tanqziuduntazinues nsianaz iy
grlaemiiseimbulzavnladuinan3ess (CHF) gl
i o 1 _ o (37}
PARUIBNINAUNENFR  n1Fiuunili@angnnisn
wilunnassananls tne
1. wunil@ananninifin Ca2t influx dagufla
. (38)
NE stunning
2. winfiFauaunsnan oxygen free radical EX
= B . (39)
\uanmnaansifin post ischemic injury 160
3. uunfdanlugausiidy Ca2® antagonist
ANWNTORANITLIAITLESRINNITINAIREN (ischemia)
P 2440)
IszazFuusnls
2. uuniiiien was cadioplegia
unuInzasuunid@susdaniseasaiala 9
naufuuuuds Aeldidudoudsenevlu cardio-
o o . v X .
plegia HAnANTR luNTiNHIaNINaBInd NN la
. o L% £ é’ o as = =
myocardium Ral¥ndruiiiadalanduganiwidns
3w uazlinnImauduessiasIqwan adrenergic drug #
X @n = P Py P
U eenunanamenuiiwansieanislduuniliFew
: s « . ¥
14 cardioplegia udagnarnann1duIRanTieiuly
10Iaaa3E AR (vascular endothelial injury), 8

1.1
S =

AuRRMasngniTni no flow uasinlnsineusas
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anandnifiavalaag luinueing
3. usnflifen use antiarrhythmic effect
wniniiFen gndmesly antiarrhythmic drug
v (43) Yor
class IV uazillu class | fopunedou @nnsn dine
supraventricular tachyarrhythmia R70A9TNAN1TH
Tunsinlfnisinnszuasewing atrioventricular 149
uaznansunszualu accessory pathway Bvanaiilu
HaaInNTdusInszuaura@unidigadvTeainnisa
’ Lo (44)
NN3NNeIUeRTEL UL sEd M sympathetic 71 AV node
uafa arrhythmia giaauldun intractable
. .- (45) '
ventricular tachycardia ~ unniifantasaduau
[ % ¥ . aldual L= ]
ANIINITEUBRN ventricle TUNTIAN AF (Anlud
o = o ° 1 a (46) o
Haedunisiia AF udainnesin CABG,  §nmn
) E L @4n o q
mutltifocal atrial tachycardia, - TN AF 'Lumjﬂfm Wolff
. ‘ (48) o .
Parkinson White ‘syndrome, AW ectopic
tachyarrhythmia fiimanen digitalis, taeiunisiin
X . .. (49) o
arrhythmia 41N bupivacaine  tlusu lun1sinm
intractable ventricular tachycardia, ventricular
fibriliation, torsades de pointes WAL multifocal atrial
tachycardia Iser LT wuztliinuninel MgSO4
[ <& o . t = 1'%
2 AFN NNURLALFLAATIUIAINANNGT 5 W LA
ANNANE MgSO, 1 - 2 NFN VHAANIINALAGREAAN
| o (50) o ol < v
sadalue . iReasssAuunidenluden Assunn
1.5-2 Baaluasedng Teasifuseiuffidse@ninnwlu
o = ; o o o @1
netlasiunTsifia arhythmia uasdalaaniengasnae
4. unnfifus uRsHAs YN8 laTaLien
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- s & y P
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ey . . 17 Lo e
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srrzinanseglisanenuna 3. Waladudnedne (eft
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o a® =f [ % 1 3 o v =
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tiloe acute MIT
5. wnniiifen uaznasassuuluaiisuiian
{hemodynamic effect)
nsliuunii@sndnginnisniweaniden
3 =] t o -~ o v [=3 v d; y
a1 asiinasianusulaiinin ldanaudntias 11agan
systemic vascular resistance FNeY WU cardiac
output waz stroke volume HAYg9TN iMuAsALNAAT
Anw1d1gn289 Nakaigawa WATEANUIIERTINNTIST
gaalaanmasliidntdes e1awy prolonged PQ,
QRS uaz QTC Tausliifia arrhythmia Inasouuds
r=3 o % v = o 3 1=y
Al mudesniseandiauaesialaanas uwnluf
naaaguutlasrns coronary blood flow Au@iaudn
e ; % . X (53)
wunHEaNgae 1 myocardial oxygen balance Ay
Phuinmuimesudadennusaunaiamia @ volatile
anesthetic agent finasarzauunadenloasu luEad
TedinazidugmaiuiLsn i@ en doluiadinsnaniay
o = : ] = 1
Wilalasvaaniaeauindu Jr1eeungseianase
o =4 L | b4 k4
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sevoflurane + NoO %78 sevoflurane + fentanyl lu
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aurhfiuuniiFanludengananndnlnsing 10 wia
atinlsfimuarlinisssinssisluntmnsanasudilag
Y vo P
AlFFuunnliden
N A ; P & o 4 o
wunflFaulinarantrivaBeu@aen fell 1y
renal blood flow, W« uterine blood flow Lazn
<4 , @ 2 g ~ % « o %
naanaRALAY uterine TENaFia T lneNsaAsd vialu
coronary artery ARALUNRYENEi am coronary vascular
resistance, tladiunaifin vasospastic angina, el

cerebral arteriole WAz preconstricted cerebral artery
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Ml iRaunaIn1siia cerebral vasospasm
: . g o g pa .
HAka endothelium LLMﬂuL“IiEJN%VI’ﬂHNﬂ'IT
laas prostacyclin 28070 endothelium 1NTwW B4
nalRnasiasunsifin platelet adhesion, platelet
aggregation fnl#ldidan1rgasulu microcascular

. L (54)
circulation

unumzasusniifussassuuii lsuasnraniian
AuntsUssensntal dedinen

1. Ansduenil@anunManaousuladin
U0UE aortic-cross-clamping FANMLENAAAITNALLLIL
Faids (conventional drug) Haau 1 V?Q‘T:Lﬁmmnﬂm
#1117 antiarrhythmia gauNnT @RI
Fufn Aawidaniny arrhythmia #8920 aortic cross
clamping 8mas uenanBunnilideudeiinmans
adfeiu NMDA antagonist asfiselamilusinu
spinal cord protection MFUNTTHIAR aneurysm 7
uden aortic andag”

2. panatadnesiulaszlasdrasuunili@an
|11 cardioprotection Hs1enEnTsANER LNl
14 magnesium-containing cardioplegia %Gﬁuaﬁﬁiﬂ
TTUTUAIHIAA ABTNNTNANIILIAADATELAY LAY
ventricular arrhythmia ﬁﬂﬂm(%)

Dose recommendation : ?smmmmg'mﬁumﬁ'mgg
Tuindssdanialofies
guFunasm cardiopuimonary bypass;(m
Wuunil@an 4 nFu newdh CPB 20 u#
2 NFu Naw off aortic clamp A%
4 nfusladans 1u cardioplegia
solution
A mFuudeingin postoperative supplementation;

WuniiFen 12 nd T 24 Faluausn uazanu
sng 3 nfusiadu unan 3 5u

3.195n® atrial tachyarrhythmia Tugilaanad

nRIARNetudlauazdasen @ay arrhythmia
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Altrastamialaifian wdalinadn lunistlesiunis
- . . L A59) g = y o
iN| atrial tachyarrhythmia 42A8U 7] NTWUTINAE
Ae snadfintsainisiinacusiulafingevdedindn
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8114 blood brain barrier Woasiian wananiisaiinag
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non-NMDA receptor N1n0917 NMDA ‘receptor
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