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Priming with anti- 
cholinesterases - the 
effect of different 
combinations of anti- 
cholinesterases and 
different priming 
intervals 

This study was designed to investigate the effect of different 
combinations of neostigraine and edrophonium when adminis- 

tered in divided doses and the effect of d~fferent intervals 
(pr#ning intervals) between the doses. Seventy-two patients 

divided into 12 groups (n = 6 in each) were included in the 

study. An initial dose of  neostigmine 0.012 mg.kg -1 or edro- 
phoniura 0.2 rag'kg -I was administered, followed at different 
priming intervals (1, 2 or 3 mitt) by either edrophonium 0.8 

rag-kg -t or neostigraine 0.048 mg'kg -t for antagonism of 
atroeurium-imluced neuromuscular blockade. Reversal was 
attempted at 10 per cent spontaneous recovery of  twitch height. 
Adequate reversal of neuromuscular block ( train-o]'four ratio of 
0.75) was achieved in all patients. Significant (t7 < 0.05) 
acceleration of  the recovery index (time taken for the twitch 
height to recover froze 25 to 75 per cent of comrol) and reversal 
time (tOne taken from the end of injection of the priming dose 
until TOF ratio value had reached O. 75) was obtained in groups 

which received edrophoaiunJ-edrophoninra combination. Re- 
covery indices and reversal times were found to be significantly 
shorter (p < 0.05) with a I rain priming interval. 

In two additional groups of patients preraedieated and 
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anaesthetized as the others equipotent mixtures of the antagon- 
ists were administered as a single bolus dose. Reversal times 

were significantly longer (p < 0~05) when compared to those 
given the same amounts o f  the combination but in divided doses 

with a I min priraing interval. 
ft is concluded thal the adrainistration of edrophoniura in 

divided doses (0.2 rag'kg -t  followed one minute later by 0,8 
rag'kg -l) is the best combination of those studied for the 
antagonism of profound (90 per cent depression of 7"1) neuro- 
muscular blockade induced by atracurium. With this technique 
of adrainistration, a TOF ratio of  O. 75 can be obtained in about 
4 rain. 

We have demonstrated that the antagonism of atraeurium- 
induced neuromuscular blockade can be accelerated by 
divided administration of neostigmine ~ or edrophonium 2 
when compared to a single bolus administration of the 
antagonist. 

It has been suggested that different anticholinesterases 
have different affinities for the presynaptie and postsyn- 
aptic sites, in addition to their inhibition of acetylcholin- 
esterase. Edrophonium has a predominant presynaptic 
mechanism, compared to neostigmine or pyridostig- 
mine. 3 Therefore, administration in divided doses of 
different anticholinesterases which have different sites of 
action may influence the reversal of neuromuscular 
blockade. 

The present study is an extension of previous studies 1,2 
and was undertaken to identify the effect of different 
combinations of neostigmine and edrophonium when 
administered in divided doses and the effect of different 
intervals (priming intervals) between the doses on the 
recovery rate following antagonism of awacurium in- 
duced neuromuscular blockade. 
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Methods 
After institutional approval, seventy-two ASA physical 
status I or II adult patients of either sex whose ages ranged 
from 19 to 55 years and who weighed 50 to 82 kg were 
studied. All patients were undergoing minor elcetive 
procedures, were free of neuromuscular, renal or hepatic 
disease and were not taking any drugs known to interfere 
with neuromuscular function. Informed consent was ob- 
tained. All patients received 0.15 mg.kg -t diazepam PO 
90 minutes preoperatively. 

An intravenous infusion of lactated Ringer's solution in 
5 per cent dextrose was established prior to induction. The 
ECG and nasopharyngeal temperature were monitored 
continuously by a Medishield | MI monitor. Body temper- 
atures varied less than 0.5~ and were in the 36-37~ 
range throughout the studies. Blood pressure was mea- 
sured every 5 minutes by an electronic oscillotonometer 
(Dinamap| 

In all patients, anaesthesia was induced with fentanyl 
2.0 la.g.kg -1, thit~pentone ~.(] mg,kg -1, and was main- 
tained with 70 per cent nitrous oxide in oxygen and 
halothane (0.5-1.0 per cent). Inspired halothane concen- 
tration was monitored by an Engstrom Emma | monitor. 
End-tidal CO2 was monitored by a Datex infra-red CO2 
analyzer and ventilation was adjusted to maintain normo- 
cupola (end-tidal CO2 35-40 mmHg). 

The ulnar nerve was stimulated at the wrist with square 
wave supramaximal stimuli of 0.2 ms duration, delivered 
in a gain-of-four (TOF) sequence at 2 Hz every ten 
seconds, using a Myotest | peripheral nerve stimulator 
(Biometer). The resultant contraction of the adductor 
pollicis was recorded using a force displacement trans- 
ducer and neuromuscular function analyzer (Myograph 
2000, Biemeterl. 4 Preload tension on the thumb was 
maintained at 300 g throughout the investigation. 

After stabilization of twitch recording, atracurlum 0.5 
mg-kg -t was administered and tracheal intubation was 
performed at maximum block. Patients were excluded 
from the study if additional doses of atracurium were 
given. 

At the end of surgery, when spontaneous recovery bad 
begun and the first twitch (TL) of the TOF returned to ten 
per cent of the control value, 72 patients were assigned 
randomly to one of twelve groups (n = 6 in each). 
Stratified sampling was used to obtain an even sex 
distribution. An initial dose of neostigmine 0.012 mg.kg -t 
or edrophonium 0.2 mg.kg -~ was administered fol- 
lowed at different intervals (1, 2, or 3 minutes) by either 
neostigmine 0.048 mg'kg-  t or edrophonium 0.8 mg'kg-  i 
(Table 1). Atropine 0.5 mg was administered before the 
first dose of antagonist and the remainder of the 0.02 
mg.kg -1 atropine dose was administered before the 
second dose of the antagonist. Patients continued to 
receive 70 per cent nitrous oxide in oxygen and 0.5-1 per 

cent halothane until all measuremenls were complete. 
Antagonism of block was considered adequate when a 
TOF ratio (the amplitude of the fourth to the first evoked 
response; T4/T1) of 0.75 was attained. 5 Further assess- 
ment of the patients was carried out in the Recovery Room 
for 60 minutes, using clinical criteria such as ability to 
open eyes, cough and sustain a head lift. 

The following parameters were calculated: (a) TI and 
TOF ratio just before the administration of the second 
dose of the antagonist; (b) time for the twitch height (T 1) 
to recover from 25 to 75 per cent of control (recovery 
index); and (c) reversal time, was the time taken from the 
end of injection of the priming dose of the antagonist until 
TOF ratio value had reached 0.75. 

For the sake of comparison, reversal time was also 
measured following single dose administration of a 
combination of edmphonium and neostigmine. Twelve 
patients divided randomly into 2 groups (n = 6 in each) 
premedicated and anaesthetized as the others, received 
neostigmine 0.019_ mg.kg-I mixed with edrophonium 0.g 
mg.kg -I (Group XIII) or edrophonium 0.2 mg'kg - t  
mixed with neostigmine 0.048 mg.kg -t (Group XIV), 
when TI returned to ten per cent of the control value. 

Data analysis 
Differences between groups were evaluated with analysis 
of variance using the classical methods and non- 
paramatefic methods (Kruskal-Wallis test) when needed. 
Differences were considered statistically significant when 
p < 0.05. 

To estimate, simultaneously, the effects of different 
combinations of the antagonists and the priming intervals 
on the reversal time and recovery index, a factorial experi- 
ment 6'7 was designed and conducted. In the factorial 
experiment, the first factor was the priming interval, 
which has three levels and the second factor was the 
different combinations of the antagonists, and had four 
levels. ANOVA was performed to test the significance for 
each factor and for the interaction between factors. Tukey 
and Scheffe methods were used for pairwise and multiple 
comparisons. 

Results 
Results ate expressed as means • A significant 
increase in TI and TOF ratio values was seen after 
priming with edrophonium 0.2 mg.kg -I when compared 
with priming with neostigmine during the three priming 
intervals studied (Table II and Ill). 

There was a significant difference in the reversal time 
between different antagonist combination and between 
different priming intervals, but no significant interaction 
was found to influence the reversal time. Paitwise 
comparison between NE, NN, EE and EN groups showed 
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TABLE I Study groups and drug dosage (n = 6 in each group) 

Priming interval 

1 rain 2 min 3 rain 

Priming dose Second dose Priming dose Second dose Priming dose Second dose 
ms,ks -J mg,kg -t mg,kg -t rag.ks -I rng,kg -j tug'ks 

N E N E N E 
0.012 0.8 0.012 0.g 0.012 0.g 
(Group NE l) (Go)up NE2) (Group NE3) 

N N N N N N 
0.012 0,068 0.012 0.048 0.012 0.048 
(Group NNI ) (Group NN2) (Group NN3) 

E E E E E E 
0.2 0.8 0.2 0.8 0.2 0.8 
(Group EEl) (Group EE2) (Group EE3) 

E N E N E N 
0.2 0.048 0.2 0.048 0.2 0.048 
(Group EN I) (Group EN2) (Group EN3) 

N - neostigmine. 
E - edrophonium. 

TABLE II First twitch (TI) height (per cent of control) before the 
administration of the second antagonist (mean -+ SEM) 

Priming Priming interval 
antagonisl 
(tug'ks-t) I rain 2 rain 3 rain 

Neostigmine 21.2 --+ 2.2 248 --- 1.9 44,3 -* 3,8 
(13.012) (Group NEI) (Group NE2) (Group NE3) 

Neostigmlnr 18.7.4- 1.4 25.5 -+ 2,8 39.5 + 3.8 
(13.012) (Group NN1)  (Group NN2) (Group NN3) 

Edrophooium 60.5 = 7.9* 76 -* 7.8* 80.8 - 4.3* 
(0.2) (Group EEl) (Group EE2) (Group EE3) 

Edrupfionium 48.3 -- 4* 64.2 - 3.8* 72.8 -* 5,9* 
(0.2) (Group ENI) (Group EN2) (Group EN3) 

~'TI significantly greater (p < 0.05) in (EE) and (EN) groups compared 
to (NE) arid (NN) groups after the same priming interval. 

received edrophonium as the second antagonist (groaps 

NE and EE) when compared to those who received 
neostigmine as the second antagonist (groups NN and 

EN). 
There was a significant difference in the recovery index 

between different antagonist combination and between 
different priming intervals studied. No significant interac- 
tion was found between the different combinations and 
priming intervals to influence the recovery index. Pair- 
wise comparison between NE, NN, EE, and EN groups 
showed that the recovery indices were significantly 
shorter (p < 0.05) only in groups that received 

TABLE Ill Train-of-four (TOP) ratio before administration of the 
second antagonist (mean -- SEM) 

Priming Priming inlerval 
antagonist 
(ms'ks -~ ) I rain 2 mbl 3 rain 

Neostigmine 0 • 0 
that the reversal times were significantly shorter (p <7 (0.012) (Group NEt) 
0.05) only in the groups that received the cdrophonium- 
edmphonium (EE) combination, compared with the Neostigmirte 0 "-0 
groups receiving the edrophonium-neostigmine (EN) (0.012) (Group NNI) 

combination. Reversal times were significantly shorter Edrophonium 0,48 - 0,04* 
with a one rain priming interval only when compared to a (0.21 (Group EEl) 
two min priming interval (Table IV). Reversal times with 
a three min priming interval were not statistically different Edrophonium 0.33 --- 0.02* 
compared to those with one or two  rain priming intervals. (0.2) (Group ENI) 

Multiple comparison showed that reversal times were 
significantly shorter (p = 4.7 • 10 -a) in groups which 

0A -)-0.03 0.19-.0.04 
(Group NE2) (Group NE3) 

006-*0.04 0.17-'0.1 
(Group NN2) (Group NN3) 

042 -+ 0,05" 0.48 -* 0.02* 
(Group EE2) (Group EE3) 

'0.32 -+ 0.04* 0.44 m 0.05* 
(Group EN2) (Group EN3) 

*TOF ratio was significantly greater (p < 0,05) in (EE) and (EN) groups 
compared to (lqE) and (NN) groups after the same priming interval. 
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TABLE IV Reversal time in seconds (menu • SEM) 

Pdming interval 

Group I min~" 2 rain 3 rain 

NE 3~.5.8 -"- 53** 352,2 -* 67. I 291~6 Z 21.3 
(Group NED (Group NE2) (Group NE3) 

NN 354.1 -* 27.8 445.8 - 51.5 409,1 - 333 
(Group NNI) (Group NN2) (Group NN3) 

EE* 256.6 --- 55.9 423,3 + 71.4 240 --- 15.7 
(Group EEl) (Group EE2) (Group EE3) 

EN 368.3 + 24.5** 440.8 ~ 37 8 440.8 * 52,9 
(Group END (Group EN2) (Group EN3) 

*Reversal timez significam|y shorter (p < 0.05) in (EE) group wl~en 
compared to (EN) group (pnirwise comparison between groups). 
~Reversal times were significantly shorter (p < 0.05) st I mln priming 
interval when compared to 2 rain priming interval (pairwise com- 
parlson between the priming intervals). 
**Reversal times for NEI and EN1 groups were significantly shorter 
(p < 0.05) than for groups XIII and XIV (651.6 • 76.1 and 677 5 + 71),8 
sec respectively) which were given the same dose of neostigmine 
and edrophonium but as a single bolus dose. 

neostigmine-edrophonium (NE) and edrophonium- 
edrophonium (EE) combinations compared to the other 
two combinations, Recovery indices were also found to 
be significantly shorter with one min priming interval 
only when compared to three min priming interval (Table 
V). Multiple comparison indicated that recovery indices 
were significantly shorter (p = 3.5 x 10 -7) in the groups 
which received edrophonium as the second antagonist 
(groups NE and EE) when compared to those who 
received neostigmine as the second antagonist (groups 
NN and EN). 

The reversal times following the bolus administration 
of mixtures of neostigmine and edrophonium to groups 
XIII and XIV were 651.6 -* 76,1 and 677,5 -+ 70.8 
seconds, respectively. These times were significantly 
longer (p < 0.05 - t test) than for NEI and ENI groups 
(345,8 --- 53 and 368.3 4- 24.5 seconds respectively) 
given the same amounts of that drug combination but in 
divided doses, with a one-minute interval between the 
doses. 

Discussion 
There has been great enthusiasm recently for clinical 
application of the priming principle in order to accelerate 
the onset of non-depolarizing muscle relaxants, Surpris- 
ingly, little attention has been given to the application of 
this principle for the antagonism of non-depolarizing 
relaxants, The rationale of the divided administration of 
non-depolarizing relaxants for facilitation of rapid tracheal 

intubation is based on the presence of a wide margin of 
safety of neuromuscular transmission that allows 70-75 
per cent occupancy of the chotinergic receptors without 
any clinically significant effect on neuromuscular acti- 
vity. 8 Similarly, a "margin of safety" in acetylcholine- 
sterase enzyme inhibition has been described, in 1979, 
Barber et al. 9 reported a study on the kinetics of 
erythrocyte cholinesterase, the properties of which are 
very similar to neuromuscular junction cholinesterase. ~o 
They found that facilitation of twitch height did not occur 
when erythroeytc cholinesterase was inhibited less than 
85 per cent. Between 85 per cent and 98 per cent 
inhibition, facilitation was linearly related m enzyme 
inhibition. 9 Therefore, a large proportion of the acetyl- 
cholinesterase could he inhibited without effect on neuro- 
muscular junction, it This suggests a "margin of safety" in 
enzyme inhibition. I2 By analogy to the priming principle, 
the initial relatively small dose of the antagonist will cause 
partial enzyme inhibition and therefore will decrease the 
margin of safety of the acetychollnesterase enzyme, 
allowing a more pronounced effect of the second dose. 

The hypothesis that administration of anficholinester- 
ase in divided doses will shorten the reversal time was 
clearly confirmed in our previous studies. ].2 It has been 
found that mixtures of neostigmine and edrophoniom did 
not appear to offer any advantage over either drug alonet 3 
or even produced less reversal than the same drug alone. 13 
In the present study, reversal times following administra- 
tion of mixtures of neostigmine and edrophonium as a 
single bolus dose to groups Xlll and XIV were signifi- 
cantly prolonged (p < 0.05) as compared to groups NEI 
and ENI who received the same total dose but in divided 
administration with a one min priming interval. 

In the present study we tried to identify the effect of 
different combinations of antagonists and priming inter- 
vals on the reversal time. The doses of neostigmine and 
edrophonium employed in this study for priming and for 
the second dose were equipotent and calculated based on a 
report of a recent study. ' s Breen et al. ]5 reported that the 
dose-response curves for neostigmine and edrophonium 
were parallel and that neostiglnine was 16 times more 
potent than edrophonium. 

The design of our study (factorial design) permitted a 
comparison of the effect of one factor at different levels of 
the other factor, Our results indicated that reversal times 
were significantly shorter (p < 0.05) in groups that 
received edrophonium-edrcphonium (EE) combination 
when compared to those received edrophonium- 
neostigmine (EN) combination. Reversal times were also 
found to be significantly shorter with a one rnin priming 
interval than with a two rain interval (Table IV). 

Several studies have demonstrated that edrophonium in 
doses between 0.5 - 0.75 mg,kg -I cannot be relied upon 
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TABLE V Recovery time in seconds (mean - SEMI 

Priming interval 

Group 1 min~ 2 rain 3 rain 

NE* 57.5 -+ 10.8 75.8 -+ 18.7 142.5 -* 10.2 
(Group NEI) (Group NE2) (Group NE3) 

NN 152.5 -+ 24.6 170 -* 2].9 215.8 - 12.6 
(Group NN1) (Group NN2) (Group NN3) 

EE* 97.1 + 32 85 -+ 15.9 102.5 + 18.7 
(Group EEl) (Group EE2) (Group EE3) 

EN 155 -+ 21.8 145.8 --- 28.9 154.1 • 37.3 
(Group ENI) (Group EN2) (Group EN3) 

*Recovery indices were significantly shorter (p < 0.05) in (NE) and 
(EE) groups compared to (NN) and (EN) groups respectively (pair- 
wise comparison between groups). 
tReeovery indices were significantly shorter (p < t)05) at 1 mln 
priming interval when compared to 3 rain palming imerval (pairwise 
comparison between priming intervals). 

to antagonize relatively deep blocks produced by pancur- 
onium, atracurlum and vecuronium ~6 19 and that neostig- 
mine antagonizes a profound neuromuscular block in- 
duced by atracurimn more rapidly than does edrophon- 
ium. 2'17 Our previously reported results with neostig- 
mine I demonstrate that following a single bolus adminis- 
tration, mean reversal time to a TOF ratio of 0.75 was 
significantly shorter following neostigmine 0.05 mg'  kg-  
than after edrophonium 1 mg.kg - t  (7.8 and 10.5 min 
respectively), t '2 In the present study, when the twitch 
height had spontaneously recovered to ten per cent, 
administration of edrophonium in divided doses with an 
interval of one min between the doses resulted in a rapid 
antagonism to a TOF ratio of 0.75 in about four minutes, 
Following administration of ncostigmine in a similar 
fashion, about six minutes were needed to attain a TOF 
ratio of 0.75. In clinical practice one should be able to 
shorten the reversal time by about six min with divided 
administralion of edrophoniom, as described in this 
report. 

It is known that inhibition of the cholinesterase enzyme 
by edtophonium occurs by a mechanism different from 
that tbr neostigmine 20 Neostigmine contains a carbamate 
group which is transferred and chemically bonded to the 
esteratic sub-unit on the acetylcholinesterase. Edrophon- 
ium, on the other hand, binds electrostatically to the 
anionic sub-unlt and by hydrogen binding to the esteratic 
site on the enzyme. 2~ The equilibrium constant of such a 
reaction is small, zt Therefore, it can be predicted that in 
viva activity ofedrophonium should be rapid in onset, and 
this could explair~ the greater and more rapid recovery of 
TOF ratios and T1 following the administration of 

edrophonium 0.2 mg.kg- i  as the priming antagonist (EE 
and EN Groups) (Tables 11 and IlI). 

Nevertheless, the relatively prolonged reversal times 
observed with two rain priming intervals compared with 
other intervals can not be explained. One might speculate 
that this delay is probably due to unknown pharmacody- 
namie effect related to acetylcholinesterase enzyme inhi- 
bition following divided administration of the antagonists 
with two rain priming interval. 

In conclusion, in this study we have shown that 
different combinations of neostigmine and edrophonium 

and different priming intervals between the doses can 
result in differem recovery rates following antagonism of 
atraeurium-induced neuromuscular blockade. Although 
we did not evaluate all possible combinations of anticho- 
linesterases and all possible priming intervals, this study 
demonstrated that a one minute priming interval and the 
administration of edrophonium 0.2 mg.kg-1 followed by 
edrophonium 0.8 mg.kg-  i were the best of those studied. 
With this technique of administration, about four minutes 
were necessary to obtain u TOF ratio of 0.75 when 
antagonism of atracufium paralysis was attempted at 90 
per cent depression of twitch height in healthy adults 
during halothane anaesthesia who had received atracur- 
ium 0.5 mg-kg -j  . 

Acknowledgements  
We wish to express our gratitude to Gamil H. Absood, 
Ph.D., Department of Biostatlstics for his invaluable 
assistance in analyzing the data and to Ms, Merlinda B, 
Francisco for her secretarial assistance. 

References 
I Abdulat~fM, Naguib M. Accelerated reversal of atra- 

curium blockade with divided doses of neostigmine. Can 
Anaesth Soc J 1986; 33: 723-8. 

2 NaguibM. AbdulatifM, AbsoodGH. Accelerated reversal 
of atracurium blockade with priming doses of edrophon- 
into. Anesthesiology 1987; 66: 397-% 

3 Blaber LC. The mechanism of the facilitatory action of 
edrophonium in the cai skeletfl muscle. Br J Pharrnacol 
1972; 46: 498-507. 

4 Viby-Mogenaen J. Clinical evaluation of neuromuscular 
transmission. Br J Anaesth 1982; 54: 209-23. 

5 All HH, Kitz Rd. Evaluation of recovery from non- 
depolarizing neuromuscular block using digital neuro- 
muscular transmission analyzer: Preliminary report. An- 
esth Analg 1973; 52: 740-3. 

6 Neter F, Wasserman W, Kutner MH. Applied linear statis- 
tical models. 2rid ed. Homewood, Illinois: Richard D. 

Irwin Inc., 1985 pp 566-745. 



52 C A N A D I A N  J O U R N A L  OF A N A E S T H E S I A  

7 Armitage P. Statistical Methods in Medical Research. 
1st edition. London, Blackwell Scientific Publications, 
1971, pp 226-39. 

8 Paton WDM, Wand DR. The margin ~t" safety of neuro- 
muscular transmission. I Physiol (Land) 1967; 191: 59- 
90. 

9 BaberHE~ Calvey TN, MuirKT. The relationship between 
the pharmacokinetics, cholinesterase inhibition and fa- 
cilitation of twitch tension of the quaternary ammonium 
anticholinesterasc drugs, neostigmine pyridostigmiue, 
edrophonium and 3-hydrephenyl trimethylarrtmonium. Br J 
Pharmacol 1979; 66: 525-30, 

10 Faldes FF, Dee~ A. Protein binding of atracuriun~ and 
other short-acting neuromuscular blocking agents and 
their interaction with human cholinesterases. Br I Anaesth 
1983; 55 (Suppl. 1): 31S-34S. 

11 Cronne113, R. Kinetics of anticholinesterases. Clio Anaes- 
thesiol 1985; 3: 315-8. 

12 Cronnetly R, Morris RB. Antagonism of neuromuscular 
blockade. BrJ Anaesth 1982; 54: 183-194, 

13 Bevan DR, Doherty WG, Breen P J, Donati F. Mixtures of 
neostigmine and edrophonium are not synergistic (Ab- 
stract). Anesthesiology 1984; 61: A298. 

14 Kbn KC. Comparison of reversal effects of anticholines- 
terase drugs alone and in combination (Abstract). Anes- 
thesiology 1984; 61: A299. 

15 Breen PJ, Daherty WG, Oonati F, Bevan DR. The poten- 
cies of edrophonium and neostigmine as antagonists of 
pancuronium. Anaesthesia 1985; 40: 84~-7. 

16 Kopman AF. Recovery times following edrophonium and 
neostigmine reversal of pancuronium, atracurium and 
vecuromum steady-state infusions. Anesthesiology 1986; 
65: 572-8, 

17 Rupp SM, Me Christian JW, Miller RD, Taboada JA, 
Cronnelly R. Neostigmine and edrophonium antag- 
truism of varying intensity neuromuscular blockade induced 
by atracorium, pancuronium, or vecuronium. Anesthe- 
siology 1986; 64: 711-7. 

18 Hennart D, d'Hallander A, Plasman C, de Jankheere M. 
Importance of the level paralysis recovery for rapid an- 
tagonism of atraeurium neuromuscular blockade with mod- 
erate doses o[ edrophonium. Anesthesiology 1986; 64: 
384-7. 

19 Engbaeck J, Ording H, Ostergaard D, Viby Mogeusen J. 
Edmphonium and neostigmine for reversal of the neuro- 
muscular blocking effect of vecuronium. Acts Anaesthesiol 
Scand 1985; 29: 544-6. 

20 Kitz RJ. The chemistry of acetyleholinesterase activity 
Acts Anaesthesiol Scand 1964; 8:197 218. 

21 Wilson IB, Quan C. Acetylcholinesterase studies on mo- 
lecular complementariness. Acrh Binchem Biophys 
1958; 73: 131. 

R6sum6 
La pr~seme ~tude a dt~ con~ue afin d' investigaer tes effets de 

cliff, reales combinaisons de ndostigmine et d'~drophonium 
lorsqu'administrds en doses fracrionn~es ainsi one l'effet des 

diff6rents intervals (interval d'amorce) entre les doses. 
Soixante-douze patients divisds en 12 groupes (n = 6 pour 

chaque groupe ) onl dt~ inclus dons l' (tude, Une dose initiale de 
ndostigmine 0.012 mg'kg -~ au d'ddrophonimn 0.2 mg'kg -I o ~r~ 

administr~.e suivie, d des intervals d' amorce diff~rents (1, 2 ou 3 
minutes), par suit l" 6drophonium 0.8 mg'kg -toa la n~ostigmine 

0.048 mg.kg -l aria d'antaganiser le blocoge neuromusculaire 
induit par t'atracurium. La dgcurarisation a &td tentde apr~s une 

r~eapdration spontan~e de dix polo- cent de la hauteur da twitch. 
Un anmgonisme ad~quat du bfoc neuromasculaire (rapport de 

I'ond~e-de.quatre (TOF) de 0.75) a dtg obtenu chez tousles 

patients. Une acceleration significative (p < 0.05) de I' indice de 

reeouvrement (temps pris pour clue la hauteur du twitch retourne 
de 25 d 75 pour cent dn contr31e) et le temps d'ontagonisme 

(temp~ pris ?t part# de latin de l' injection de to dose d'amorce 

jusqu'd l'obtention d'un rapport TOF de 0,75) ant ~td obte~tus 

duns les groupes avant re~u la combinaison d'~drophonium- 

ddrophomum. Les indices de rdcupdration et tes temps d'anta. 

gonisme ant ~t~ trouvs sign~ctnivement plus courts (p < 0.05) 

aprds une minute d' inverval d' amorce, 

Dans deux groupes additionnels de patients prdmgdiquds et 

anesthdaic:s comme les autres, des m~langes ~quipotents d' an- 

tagonisles ant dtd administr~s en une dose unique. Les temps 

d'antagonisme our ~td trouv~s significativement plus longs (p < 

0.05) en comparaison ~ c e ~  qui ant re~u la n~me quantiM de 
melanges en doses fructionn~es uvec un interval d'omarce de 

one minute. 
ll est conclut que I'  administratioa d' 6drophonitur~ d doses 

fracrionn~.es (0.2 mg'kg -t suivl une minute plus lard par 0.8 
mg'kg- I ) est la meilleure combinaison pour le groupe dtudid aria 

d'antagoniser un bloc neuromusculaire profond (une d~pres. 
sion de 90pour cent de T1) induit par I'atracurium. Avec eerie 
technique d'administration un rapport TOF de 0 75 peut ~tre 
obtenu clans approximativement quatre minutes. 


