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Abstract Background and Objectives: Magnesium sulphate is used during anaesthesia for its antihypertensive/ antiarrhythmic 
properties and attenuating the response to endotrachial intubation and as an anticonvulsant for women with eclampsia. At 
the motor nerve terminal, MgSO4 inhibits acetylcholine release. Thus, it enhances the effect of neuromuscular blocking 
agents. The current study determines the effect of magnesium sulphate pre-treatment on the onset, duration and recovery 
from non-depolarizing muscle relaxation during relaxant anaesthesia. Method: 105 patients satisfying the inclusion 
criteria were divided into three groups(groups A,B and C) of 35 each based on lot method. Magnesium sulphate 
(60mg/kg IV) was given fifteen minutes before induction in group A, magnesium sulphate (40mg/kg IV) was given 
fifteen minutes before induction in group B and the third group was taken as the control group C. Patients were 
preoxygenated and induced with 2mg/kg of propofol followed by 0.1mg/kg vecuronium. The onset, duration and 
recovery relating vecuronium was monitored using a peripheral nerve stimulator using train-of-four stimulus and 
response assessed visually. Results: There was no significant differences in patient charecteristics between the three 
groups. The results showed a significant difference between the three groups on the onset, duration and recovery from 
nondepolarizing muscle relaxants. Magnesium sulphate 60mg/kg IV(group A) is the most effective dose in acceleration 
of the neuromuscular blockade when compared to group B and group C. Conclusion: Monitoring of neuromuscular 
function and reduction in dose of vecuronium is required when using these two drugs in combination. 
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INTRODUCTION 
Ma g nesium sul p h a te is a dru g  with  diverse clinical 
a p p l ications. Ma g nesium h o meostasis is very  imp o rtant 
for normal body  functionin g. Its p h y siolog ical role is 
due to its calcium ch a nnel blockin g  p r o p e rties at smoot h  

muscle ,  skeletal muscle and conduction s y s t e m levels. 
T he analg esic p rop erties are due to n-meth y l dasp artate 
rece p t o r blockin g  action. It is beneficial in acute 
m yocardial infarction,  p revention of heart r h y t h m 
disturbances,  p r eeclamp s ia and eclam p sia ,  tetanus and 
acute asth m a. Mag n esium sul p h a te p r etreatment 
p o t entiates t h e  neuromuscular block induced by  
nonde p olari z ing  muscle relaxants. Hig h  concentrations 
in h ibit calcium c h annels at p r esy n a p t ic nerve terminals. 
It h as an in h ibitory  effect on p ostjunctional p otentials 
and decreases muscle fiber membrane excitability .  
Hence in p a tients receivin g  ma g nesium sul p h a te th e  
dose of nondep o l ariz i n g  n euromuscular blocker can be 
reduced and could be titrated wit h  th e  h e l p  of a 
p e rip h e ral nerve stimulator to ensure adequate recovery  
of neuromuscular function at t h e end of sur g ery .  Th i s 
c h aracteristic of mag n esium sul p h a te was utili z ed in t h e 
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p r esent stud y  to determine th e  effects of ma g nesium 
sul p h a te on th e  onset,  duration and recovery  from 
nonde p o l ari z i n g  n euromuscular blockade in relaxant 
anaest h e sia. 
 
MATERIALS AND METHODS 
Present study  i s  a randomi z e d  controlled clinical study  
conducted on 105 p a tients of ASA I and II p h y s ical 
status satisfy i n g  t h e  inclusion and exclusion criteria 
were selected and divided into t h ree g r oup s  of 35 eac h  
based on lot meth o d .  
Inclusion criteria: Adult ASA I and II p h y s i cal status 
of eit h er sex. A g e between 18 -55 y e ars. Wei g h t  – 40 to 
65 k g . Th o se wh o  g a ve th e  consent. Cardiovascular 
S y s t em disease. Central Nervous Sy s t e m disease. 
Endocrine Anomalies. Metabolic Disease. Electroly t e  
Abnormalities. Ag e  g r oup  18 - 55 y e ars. Patient refusal. 
Use of vasop r e ssors. Pre g n ant p a t ients 
Statistical analysis –Descrip t i v e statistics such  a s  
p e r centag e ,  m ean and standard deviation were used to 
describe th e  variables used in th e  study .  One wa y  
ANOVA statistics was used to com p a r e quantitative 
variables among  t h e  th r ee different g rou p s and ch i  
square statistics used to comp a r e  categ o r i cal variables 
amon g  th e  g r oup s . Comp a rison of ordinal variables 

used in t h e stud y  suc h  as onset ,  duration and recovery  
from non dep o l ariz i n g  n euromuscular blockade among  
t h e g r oup s  were carried out using  Sch e ffe Multi p le 
Com p a r i sons a Post Hoc test. SPSS 17.0 version was 
used to analy s e  d a ta. 
Drawback of the study- Th e  p e rip h e ral nerve 
stimulator used in our h o s p i t a l cannot measure T1 
am p l itude or TOF ratio or recovery  i ndex. Hence t h e 
twitc h res ponse of t he left h y p oth enar muscle to nerve 
stimulation was used for dosin g  o f  vecuronium. 
Intubation was done wh e n  th e r e was no res p o nse to 
stimulation. Sup p l e m ental doses of vecuronium were 
g i ven wh e n th e re were 2-3 twitch e s. Reversal was g i ven 
w h en th e  twitch  resp o nse was 3-4. 
 
OBSERVATIONS AND STATISTICAL 
ANALYSIS 
T h e study  was conducted on 105 p a tients w h o met t h e 
inclusion criteria. Th e y  were divided into 3 g r oup s  of 35 
eac h  b ased on lot meth o d .  
Grou p  A :- IV 60mg / k g  M g s o4 in 100ml NS 
Grou p  B :- IV 40mg / k g  M g s o4 in 100ml NS 
Grou p  C  :- IV 100ml NS as control 
T h e  results were analy s e d  and are as follows 

 
Table 1: Comparison of sex based on group 

Sex 
Group A Group B Group C 

Chi Square p 
Count Percent Count Percent Count Percent 

  
Male 12 34.3 9 25.7 13 37.1 

1.13 0.568 
Female 23 65.7 26 74.3 22 62.9 

 
Table 2: Comparison of age based on group 

Age 
Group A Group B Group C Group A Group B Group C 

Count Percent Count Percent Count Percent 
<=30 20 57.1 13 37.1 14 40.0 

31 – 40 8 22.9 10 28.6 11 31.4 
>40 7 20.0 12 34.3 10 28.6 

Mean ± SD 32.3 ± 8.3 36.6 ± 11.3 35.1 ± 11 
F = 1.6, p = 0.206 

 
Table 3: Comparison of weight based on group 

Group Mean SD N t p 
Group A 55.9 6.9 35   
Group B 58.7 5.3 35 1.45 0.241 
Group C 57.3 8.2 35   

 
Table 4: Comparison of pulse rate based on group 

Group Mean SD N F p Scheffe Multiple Comparisons 
      Pair F` p 

Group A 78.3 3.2 35   A andB 0.4 0.667 
Group B 79.1 3.8 35 9.73** 0.000 A and C 5.4** 0.006 
Group C 75.4 4.0 35   B and C 8.8** 0.000 

**: - Significant at 0.01 level 



Moona Abdul Kadiru, Keerthi Premchandran, Ravi Kumar 

Copyright © 2020, Medpulse Publishing Corporation, MedPulse International Journal of Anesthesiology, Volume 13, Issue 1 January   2020 

 
Table 5: Comparison of systolic blood pressure based on group 

Group Mean SD N F p 
Group A 113.6 13.3 35 

0.98 0.377 Group B 116.3 12.9 35 
Group C 118.3 16.0 35 

 
Table 6: Comparison of diastolic blood pressure based on group 

Group Mean SD N F p 
Group A 75.1 5.1 35 

0.5 0.609 Group B 76.0 5.0 35 
Group C 76.3 4.9 35 

 
Table 7: Comparison of ASA based on group 

ASA 
Group A Group A  Chi 

Square 
p 

Count Percent Count Percent Count Percent 
I 34 97.1 24 68.6 32 91.4 13.07** 0.001 
II 1 2.9 11 31.4 3 8.6 

**: - Significant at 0.01 level 
 

Table 8: Comparison of onset of neuromuscular blockade based on group 
Group Mean SD N F p Scheffe Multiple Comparisons 

      Pair F` p 
Group A 128.8 10.5 35   A and B 16.9** 0.000 
Group B 138.8 5.1 35 325.07** 0.000 A and C 297.8** 0.000 
Group C 170.7 4.3 35   B and C 173** 0.000 

**: - Significant at 0.01 level 
 

Table 9: Comparison of clinical duration of action based on group 
Group Mean SD N F p Scheffe Multiple Comparisons 

      Pair F` p 
Group A 47.6 6.0 35   A and B 22.2** 0.000 
Group B 39.8 4.3 35 25.71** 0.000 A and C 15.9** 0.000 
Group C 41.0 4.3 35   B and C 0.5 0.598 

**: - Significant at 0.01 level 
 

Table 10: Comparison of neuromuscular recovery based on group 
Group Mean SD N F p Scheffe Multiple Comparisons 

      Pair F` p 
Group A 17.1 2.1 35   A andB 101** 0.000 
Group B 11.7 1.3 35 345.34** 0.000 A and C 344.6** 0.000 
Group C 7.1 1.3 35   B and C 72.5** 0.000 

**: - Significant at 0.01 level 
 

Table 8.11: Distribution of Side effects based on group 
 Group A Group B Group C 

SE Count Percent Count Percent Count Percent 
No 35 100.0 35 100.0 35 100.0 
Yes 0 0.0 0 0.0 0 0.0 

 
DISCUSSION 
Ma g nesium sul p h a te(Mg S O4) is increasing l y  used as an 
adjuvant to g e neral anest h esia,  mainly  for h a emody n amic 
control and nocicep t i on modulation. Mg S O 4 may  
en h ance th e  action of non-dep o lariz i n g  neuromuscular 
blockers by  reducing  end p l ate sensitivit y  and decreasing  

muscle fiber excitability .  T h e  increasin g  interest in 
t h erap e utic uses of M g SO4 in anaesth e sia and intensive 
care unit mandate an indep e n d ent stud y  f or its 
neuromuscular effect and its p o s s ible interaction with  
non-de p o lari z ing  muscle relaxants. Th e  p r esent stud y  was 
a randomiz e d  controlled clinical study .  105 p a t ients 
satisf y i n g  t h e  inclusion criteria were divided into 3 
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g r oup s  of 35 eac h  based on lot meth od. Th e  p ur p ose of 
t h e study  was to com p are t h e efficac y  of two different 
p r emedication re g i me of mag n esium sul p h a te th a t is 
60m g/kg  versus 40m g/kg  mag nesium sul p h ate on th e 
s p e ed of onset ,  d uration and recovery  f rom 
neuromuscular blockade durin g  r elaxant anaesth e s i a. . 
Two different doses of mag n esium sul p h a te were c h osen 
for stud y  because individual studies relatin g  to th e i r 
efficac y  in accelerating  t h e  sp e ed of onset of non 
de p olariz i n g  neuromuscular blockade ,  p r olong a tion of 
neuromuscular blockade and recover y  were p e r f ormed 
earlier but both  were not com p a red. In Group  A 60mg / k g  
of ma g nesium sulp h a te in 100ml normal saline was g i ven 
as p r e medication fifteen minutes before induction,  i n  
Grou p  B 40m g /kg  of mag n esium sul p h a te in 100ml 
normal saline was g i v e n as p r e m edication fifteen minutes 
before induction and Group  C  was th e  control g r oup  a nd 
received 100ml normal saline fifteen minutes before 
induction. Th e  neuromuscular monitoring  w as done usin g  
a p erip h e ral nerve stimulator wh i c h  was set to deliver a 
train of four stimuli and th e  resp o n se assessed visually .  
T h e re were no si g nificant differences in p a t ient 
c h aracteristics between th e  th r ee g r oup s . Amon g  105 
p atients studied , mean a ge in Grou p  A , Group  B,  Group  C 
were 32.3 ± 8.3,  3 6 .6 ± 11.3 and 35.1 ± 11resp e c t ively  
and a p  value of 0.206 (p > 0.05) w h ich  s h o ws th a t th e re 
were not much  s i g n i ficant differences between th e  3 
g roup s in relation to a g e w hich  could h ave affected t he 
stud y . Com p arision of sex and weig h t  among  th e  105 
p a t ients revealed a p  v alue of 0.568 (p > 0 .05) and 0.241 
( p>0.05) res pectivel y wh ich  sh ows th at th e sex and 
wei g h t of th e p articip ants h as not influenced th e study . 
Com p arison of p u lse rate between Group  A and Grou p  B 
( p =0.667) h as not influenced th e  study .  Neith e r th e  
s y s tolic blood p r essure SBP(p = 0 .337) nor t h e  diastolic 
blood p ressure DBP(p = 0.609) of t h e p a tients h a d imp a ct 
on t h e stud y . Comp a ring  t h e  ASA status between th e  
t h ree g r oup s  sh o wed a si g nificant difference between th e  
t h ree g r oup s  ( p  = 0.001 ). So t h e ASA status of th e  
p a tients are statistically  sig n ificant in t h e outcome of th e  
stud y .Com p arison on t h e sp e ed of onset of 
nonde p o lari z in g  neuromuscular blockade between th e  
t h ree g r oup s  sh o wed a si g nificant difference between th e  
t hree g roup s ( p =0.000 ). T he onset of nondep olariz ing  
neuromuscular blockade was fastest in Group  A  ( p  =  
0.000 ) with  m e an onset time of 128.8 seconds. Th e  m ean 
onset time in Group  B  is 138.8 seconds. Th e  o nset of 
blockade was slowest in Grou p  C ( p  =  0.000 ) wit h  a 
mean onset time of 170.7 seconds. Comp a r i son of clinical 
duration of nondep o l ariz i n g  n euromuscular blockade 
s h owed a si g nificant difference between th e  th r ee g r oup s  
( p  =  0.000 ). T h e  d uration of neuromuscular blockade 
was p rolon g ed in Grou p  A w h en com p ared to Grou p  B ( 

p  =  0.000 ) and Group  C ( p  = 0.000 ).T h e mean 
duration of blockade was for 47.6 minutes in Group  A .  
But t h e re was no sig n i ficant difference between Group  B  
and Group  C  ( p  =  0.598) on t h e  duration of 
neuromuscular blockade and t h e  mean duration being  
39.8 and 41 minutes resp e c tively .  Comp a r ison of clinical 
si g n of neuromuscular recovery  between t h e th r ee g r oup s  
s h owed a si g nificant difference among  t h e m ( p  = 0.000 ). 
Grou p  A took t h e lon g est time w h en com p ared to Group  
B ( p  = 0.000 ) and Group  C ( p  =  0.000 ). T h e  mean 
onset time of recovery  from non de p olari z ing  muscle 
relaxant after reversal is 17.1 minutes in Group  A ,  1 1 .7 
minutes in Group  B ,  7 .1 minutes in Group  C. Th e re were 
no side effects in all th e  th r ee g r oup s  like brad y cardia ,  
h y p otension and arrh y t h mias. Th us from t he results 
obtained Group  A and Grou p  B receivin g  60m g /kg  and 
40m g/kg  mag nesium sul p h ate resp ectively  as 
p r e m edication h a d  faster onset of neuromuscular 
blockade wh e n comp a red to control g rou p  with  
vecuronium as th e  nondep o lariz i n g  muscle relaxant. 
Ma g nesium sul p h a te also p r olong e d th e  duration of 
neuromuscular blockade. Th e  results are su p p o r ted by  
similar studies done by  F uch s - Buder et al in 19961 wh e r e 
h e  concluded t h at p re-treatment with  M g S 04 before 
vecuronium accelerated th e  onset time ,  and p rolong e d th e  
clinical duration of neuromuscular block. Th e  s tudy  
conducted by  K a ussman et al in 19972 to determine t h e  
effects of p r i or administration of Mg S O 4 60 m g / k g  
intravenous,  o n  th e  o nset and duration of rocuronium 
induced neuromuscular block also sup p o r t s our results. 
T h e oth e r studies w h ich  are of our favour are th e  study  of 
Lam p  et al in 19933,  and Az e r et al in 20024 ,  w h ere 
s p e e d of onset of atracurium was increased markedly ,  
w h en p a tients were p re-treated with  M g S O4. Sh o rtest 
onset time and long e s t  duration of neuromuscular 
blockade was seen with  60mg / k g  mag n esium sul p h a te 
p r emedication. T h is dose of Mg S O4 used in t h e current 
stud y  was considered safe by  T ramer et al in 19965. Th e  
lon g e s t time for neuromuscular recover y  w as seen in 
Grou p  A p r emedicated wit h  60m g /kg  mag n esium 
sul p h ate. Th is is in accordance with  th e  study  done by  
Fuc h s -Buder et al in 19996 wh o  investi g a ted th e  dose-
effect relationsh i p  of neosti gmine,  in antag oniz ing  
vecuronium induced neuromuscular block,  w i t h  a n d 
wit hout M gSO4 p re-treatment. T h e stud y sh ows th at 
w h en Mg S O4 was used with  vecuronium ,  th e  dose of 
vecuronium required was less for t h e  s ame duration of 
sur g e r y .  Adequate neuromuscular blockade monitoring  i s 
mandatory  in p a tients p r e-treated wit h  M g SO4. No 
adverse effects were rep o rted by  any  of th e  p a rticip a nts. 
 
CONCLUSION 



Moona Abdul Kadiru, Keerthi Premchandran, Ravi Kumar 

Copyright © 2020, Medpulse Publishing Corporation, MedPulse International Journal of Anesthesiology, Volume 13, Issue 1 January   2020 

T he study  concluded t hat ma gnesium sul p h ate p re-
treatment,  before non-de p o lari z ing  muscle relaxant ,  
accelerated th e  s p e e d  of onset of neuromuscular block 
necessary  f or intubation of th e  trach e a . Mag n e sium 
sul p h a te in th e  p r esence of non-dep o larising  muscle 
relaxant ,  intensified and p r olong e d th e  neuromuscular 
blockade and recovery .  T h e  m ost effective dose for 
neuromuscular blockade is 60m g /kg .  So,  monitorin g  of 
neuromuscular function and reduction in dose of 
vecuronium are required wh e n using  t h e se two dru g s in 
combination 
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