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Endotrachial  intubation can have serious

Remodynamic

Abstracr -

deleterions chimges,  Hypertension  and
tachycardia are especially dangerous in coronary artery disease,
indracrunial hypertension, Magresivm sulfale i known for ity
vasodilating properties. Several studies have reported favorahle
protective hemadynamic properties of magresivm when used as
o premedicant in cardiae or elderly paticnts. Qur aim was o
evaluate whether magnesinm had the sam: properfies if wsed
Just before larynposcopy fn young healthy subjects undergoing
elective non-cardiae surgery. This donble-blind study was done
in Abwar Universily during a G-menth pericd sturiing ol
November 2000, 90 American Secicty of Aresthesio cless T and
I patients seheduled  for  elective

anesthesia were included. Premedication was

surgery  under  peneral
excluded and
potients were anesthetized  with sodium  thiopental 5 mgliky,
morphine 0.0 mpikg, atracurive 0.6 mgikp. Patients then
received efther 50 myplky (not exceeding 4 gh mugnesium sulfale
(r=45), or aormal saline as pleeko (r=435) in o dowble-blind
sefting. Systolie and digstolic blood pressures and heart rale
were recorded af & times: before frduction, afler induciion 30
seconpds ard 123 mintes after intubation, Magnesivm fon
plasma levels were measured before induction amd § minutes
afier mtubation. Only diastolic pressure at 30 second after
imtechotion Redd o sigrificant lower vilue in magnesium group (P
< Q0021 and other variakles were statistically rorsignificant.
In the mapeesiuge prowp Mptt plasma concenfration was
5836 = 100 megll [mear =50) ar 5 rminutes  after
induction. We concluded that magnesium sulfate fad a very
limited nsefulness in the attennation of blood pressure and heart
rafe dm youny healthy patients [ given during induction of
areithesio.
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INTRODUCTION

During light general anesthesia, direct laryngoscopy
and intubation cawse an increase in heart rate and
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grterial pressure and dysrhythmia inoup to 90% of
patients becaese of afferent stimulation of the wagus
and a sympatho-adrenal reflex. Hypertensive subjects
show an exaggeraled response (1) These changes are
particularly serious in patients with coronary artery
disease,  raised  intracranial o pressure,  intracranial
aneurysm of open  eye surgery (2) Several drug
regiments can minimize these responses, including
narcotics  (fentanyl  and  azlfentanyl),  lidocaine,
vasndilators (nitroprusside, alpha blockers,
nitroglycering), alpha 2 agonits (clonidine), calcium
channel  blockers  (verapmil, nifedipine), and ACE
inhibitors  (eaptoprily (2). Magnesium is  considered
nature's  physiologic  caleium bloecker (4. Use  of
magnesium sulfate has been advocated due 1o its direc
vasodilating  cffects, potent anti-arrhythmic propertics
and mhibition of catecholaming release from adrenal
medulla (5), Magnesium acts mainly on resistance
vessels rather than capacitance vessels (3) To atilize its
vasodilating properties, James et al suggested a dose of
40-60 mpkg as an IV bolus dose followed by infusion
of 81 mgkph in pheochromocytoma  cases. They
showed o dose related redoction o systemic vascular
resistance with magnesium sulfate [6). Previous stedies
cartied out under various surgical procedures showed
magnesiuvm  sulfate o have temporary hypotensive
cffects, and increased stroke volume with an increase or
no change in cardiae output (3). When compared with
ldocaine, magnesiom sulfate  induced more mearked
control of blood pressure in elective coronary arlery
bypass graft (7) and cataract surgery (HY) After
mtravenous injection of 4-6 p magnesium sulfate, blood
level rapicly rises 1o 2.1-38 meq] and returns (o
L3-1.7 meqgd within 60 minutes (6} Therapeutic range
1 considered at blood lewels between 446 meg. Side
effects of bypermagnesemia depend on magnesiom
plasma level and wary from navsca, floshing, and
diplopia at therapeutic levels 1o respiratory depression
and cardiac arrest al very high levels (12.5-14.6 megf)
(6], Previous studies focused on magnesiom sulfate as a
premedicant  in cardiac or  senile  patients,



We studied the effect of intravencus magnesivm sulfate
ghven during imduction of anesthesia on hemodynamic
changes due to laryngoscopy and intubation in young
healthy American Society of Ancsthesia (ASA) class 1
and 11 patients undergoing non-cardiac surgery under
peneral ancsthesia.

MATERIALS AND METHODS

This prospective clinical trial was done during a
f-month  period  from  November 2000 in Ahwaz
University  teaching  centers  (Golestan and  Emam
Khomieni  hospitals). Ninety American  Society  of
Anesthesia [ASA] class 1,11 patients candidates for
clective  surgery, were randomly selected. Age of
paticnts was between 20-40 years. We excloded all
pregnant patients and those koown Tor cardio-vascular
disease.  Patients received no  premedications,  All
patients were monitored with BECG, pulse oxymetry and
sphiygmomanemeler. Blood samples were drawn [0
measure plasma Mg*+ levels before and 5 minutes
after induction. Anesthesia was induced with scdiom
thiopental 5 mgkg, merphine 01 mgkg, and
atracuriom 0.6 mgka. Patients double-blindly received
cither magnesiom  sulfate  (Daru-Pakhsh  Tran) 50
mgkg, net exceeding 4 g or placebe (egqual volumes of
normal saling). Injection was made within 60 seconds,
In both groups heart rate and systolic and diastolic
blood pressures were recorded at 0 intervals: before
induction, before laryngoscopy and 30 seconds and 123
minutes after laryngoscopy. In order 1o assess the effect
of magnesiom on duration of alracurium, the tme
interval  berween  the first and  second  dose  of
atracuriom  was  recorded. Magnestum level  was
measured by alomic absorption using Carl Zeis FAA
with acetylene gas at a wavelength of 2852 nm. Tao
attain securacy cach sample was measured twice, Data
were analvzed using single foor ANOVA Lest [ollowed
by Duncan’s statistical analysis.

RESULTS

The magnesium  treated  group (25 female, 20
male), and the saline group (20 female, 25 male) bad a
mean age of 2889 and 2989 yvears respectively. Mean
duration of repeated dose of Atracurium was 27.8 mg
(magnesium groupy and 297 mg  (saline  group),
P=0.498 Side cffects woere similar in both groups.
Utrticaria was observed in both magnesium and saline
proups as 222 and 28.8% respectively . One case in
magnesium group develaped arrhythmia (a3 few PVC's)
that terminated as the rate of injection was reduced
(Table 1). Systolic pressures were similar in both groups

Acta Medica Tranica, Vol 39, Mo 3 (2001

(Table 2).

Table 1. Side effects in both groups

Side elfect “Magnesiem Saline
Flushing 4 (899 F{11.1%)
Swealing 6 (12.35%) Z {44
Arrythmia 1 (229 Mone
Urticara 10 {22.2%) 13 (25.9%)

Table 2. Averape diastolic blood pressure changes (mmHg)

Time event Saline Magnesium
Befare induction 753 4.7
BGefore laryngoscopy [ a3

30 sceonds g7.2"" 00,4

1 min H5.5 B0

2 min B89 21

3 min 723 9

** magnesivm group has significant change in 3rd
mezsurement {30 sec. alter laryngoscopy ) with P o= 00002
Other values are related and not significant

Diastolic  pressures were similar except for 30
scconds after intubation whereas the magnesium group
showed  lower  diastolic pressures;, po= 00020 This
difference was nol seen al other slages (Tahle 3).
Average heart rates were similar and  statistcally
nonsignificant (Table 4).

Magnesium ion plasma concentration before and 5
minutes after intubation was 245 = 0.21 meg? and
5.93 + 1.009 meg respectiviely.

Table 3. Average syslolic pressure in both groups (immHg)

(P> 05}

“Time event m?viaglfééiﬁi'ﬁ" Saline
Belore induclion 1192 1203
Before intubation 1104 1061
30 seconds 1425 148.9
1 min 133.5 136.1
2 min 1234 127.3
3 min 119.7 122.2

Table 4. Average heart rate changes in both groups
(beat/minute) (P> 0.03)

Time event Magnesivm  Saline

“Before induction Gt PR
Refore laryngoseony 9.3 9E.4
A seconds 103 111.2
1 min L35 106.4
2 min a7 98.3
3 min a9 0925




Magnesivm sullade and hypertensive response

DISCUSSION

We did not see any serious side effect with the dose
of 30 mpdkg injected in about 60 sceonds. Most paticnts
fell within thecapeutic range (4-6 meql) except for one
paticnt whose [Mg++] was more than 8 megl. He did
nel show any ECG changes. About 20 % in each group
had articaria, which was probably due o histamine
release by other indoction drogs. Only one patient
developed arrhythmia; 3-4 isolated PV's appeared but
disappeared as we reduced the speed of injection. No
patient developed a heart block., Muscular weakness
and respiratory depression was not g problem in the
immediate postoperative  peciod,  Magnesium  sulfane
failed to have a significant effect in controlling systolic
or diastolic pressures and heart rate in most events
excepl at 30 seconds aller inlubation (P = 0.002),
Tahle 2. But this advantage was offset in next
measurement at 1 minute. This is contrary to previous
studies by James (5), Pun (7), and Naghibi (9 who
found significant lower heart rates and pressures in
magnesium treated groups. The main difference was
timing of injection. They gave magnesiom sulfate along
with premedication rather than al time of induction.
We conclude that intravenous magnesium sulfate in a
dose of 50 mgkg docs not effectively prevent unwanted
hemodynamic  consequences  of  laryngescopy  and
ntubation i given during induction of anesthesia,
Magnesiam sulfate docs not affect the need of & second
dose of atracurium. 11 seems that magnesium sullate
can be safely wsed with arracurium. Magnesium has
several pharmacologic actions that make it attractive for
the ancsthetist. Ils main toxic cffect i$ neuromusculsr
paralysis and the route of elimination is renal, so that
prolonged action may be anticipated i orenal failure.
Magnesium should be regarded a calciem antagonist
with antiadrenergic properties accompanied by minimal
cardige depression.
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