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Heart rate response to 
atropine in humans 
anaesthetized with five 
different techniques 

Atropine, 0.01 mg'kg -1, was given intravenously before the 

start of surge O, to 169 patienls who were anaesthetized with one 

of five different techniques; halothane, enflurane, cervical 
epidural, lumbar epidural or narcotic anaesthesia in addition to 

nitrous oxide and oxygen. Atropine produced a significant 

increase in heart role (HR) within t rain in att palients studied; 
the HR increases in patients anaesthetized with halothane (37 +- 

I t  beats.rain -t, n = 32) or narcotic (34 +- 12 beats'rain -J, n = 

30) were sign(ficantly greater than in those anaesthetized with 

enflurane f25 +- 10 beats'rain -j,  n = 35; P < 0.01) ar epMural 

anaesthesia. Because of the presence o f  an acute cardiac 

sympathectomy, the patients who received cervical epidural 
anaesthesia were expected to have different respons~,s to the 
atropine. However .  there was  no Mgnificaat diff~erence in the HR 

increases between the patient groups with cervical (19 + 12 
beats'nun -t , n = 32) and lumbar (22 "r 8 beats.rain -p, n = 35) 

epidurat anaesthesia. Atropine also produced a small but 

significant increase in arterial pressure in all f ive groups of  
patients. These results suggest that the cardiac responses to 

atropine may differ depending on the individual anaesthetic 

agent used, and are likely dependent upon the agent' s effect on 
autonomic nervous system activity. 
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The effect of anaesthetics on heart rate is determined 
largely by the relationship between their effects on the 
sympathetic and parasympathetic nervous systems. Sev- 
eral studies have suggested that the tachycardic responses 
to antieholinergic or other drugs during anaesthesia differ 
amongst patients anaesthetized with different anaesthetic 
agents) -4 Although the results are conflicting and the 
exact mechanism(s) of the differences in this positive 
chronotropic effect of anticholinergics remains to be 
determined, it can be presumed that an anaesthetic could 
affect the sympathetic nervous system and the parasympa- 
thetic nervous system differently. 5 Therefore, cardiac 
responses to atropine, which blocks peripheral parasym- 
pathetic cholinergics, could depend upon the level of the 
other autonomic division's activities. 

Intravenous atropine is commonly used to prevent or 
treat bradycardia, 6'7 to precede adminlstration of succin- 
ylcholine, s or in combination with neostigmine during 
anaesthesia. The effects of atropine are not always 
predictable. In the present study, we compared the effects 
of a small dose of atropine on heart rate and blood pressure 
in 169 patients who were anaesthetized with one of five 
different techniques; halothane, enflurane, cervical epid- 
ural, lumbar epidural or narcotic anaesthesia, in addition 
to nitrous oxide and oxygen. 

Methods 
One hundred sixty-nine patients, who were scheduled to 
have general anaesthesia, or light general anaesthesia plus 
cervical or lumbar epidural anaesthesia for their surgical 
procedures, were selected for this study. The study 
protocol was approved by our local research committee. 
The patients were between ten and 65 years of age and 
were free of cardiovascular and autonomic disorders, 
including diabetes mel]itus and hypertension. Each pa- 
tient was assigned to one of five groups dependent upon 
his/her surgical procedure and the anaesthetic techniques 
selected: Group I - halothane-N20-O2 anaesthesia (Hal, 
n = 37); Group I / -  enflurane-N20-O2 anaesthesia (Enf, 
n = 35); Group III - cervical epidural plus N20-O2 
anaesthesia (C-opt, n = 32); Group IV - lumbar epidural 
plus N20-O2 anaesthesia (L-opt, n = 35); and Group V - 
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TABLE I Mean values (• 6SD) for age and body weight efpatients and control values of arterial blood gaS., heart 
rate, systolic and diastolic blood pressure. 

Group 

1 II i l l  t v  v 

Hat Enf C-epi L-epi Narcolic 

Number 37 35 32 35 30 
(male/female) ( l  3/24) (23,' 12) (4t28) (I 5/20) (I 5/15) 
Age (yrs) 41 § 16 43 • 15 47 -+ 11 44 • 14 48 • 16 
Body weight (kg) 56 + 9 59 • 9 53 : 8 57 -+ 10 55 • 14 
PaCO2 (mrnI-lg) 34 - 6 34 • 5 34 • 4 34 • 5 34 • 5 
PaO~ (mml"[g) 169 • 44 160 _+ 25 165 -+ 25 162 +- 32 158 z 35 

pHa 7.46 -+ 0.05 7.44 "- 0.06 7.44 -+ 0.05 7.46 • 0.05 7.45 +- 0.06 
HR (beats-rain -~) 71 - 12 76-+ lI 67 -  tl 79--- 14 70-  13 
Systolic-AP (mmHg) 105 -+ 19 107 • 21 107 -- 15 112 = 21 109 -* 21 
Diastolic-AP (rnml-[g) 64 : 14 64 • 15 68 : 12 69 "r Ifi 65 - 16 

narcotic-N20-O2 anaesthesia (N20-N,  n = 30) (Table 
1). Diazepam, 10 mg, or chlorazepam, 15 rag, PO was 
given 90 rain before arrival in the operating room. An 
intravenous cannula was placed for infusion of lactated 
Ringer's solution (5-8  ml'kg-t.30 rain t during the 
study). Lead I1 or Vs of the ECG was monitored 
continuously and arterial blood pressure (AP) was mea- 
sured either by the noninvasive oscillometric blood 
pressure monitoring (Dinamap, or Nippon Kolin) or 
directly with an indwelling radial arterial catheter through 
a transducer (1'23, Grould-Statham) and an appropriate 
anaplifier. Heart rate (HR) and arterial blood pressure of 
each patient were recorded on an automatic digital 
recorder every minute or continuously on a polygraph 
recorder (Sanei, Tokyo). 

In each patient in Groups I, II and V, general 
anaesthesia was induced with thiamylal, 6--5 mg.kg -~, 
and the trachea was intubated with the aid of succinylcho- 
line, 1 mg,kg - t ,  IV. Thereafter anaesthesia was main- 
tained with halothane (1.2 : 0.3 per cent inhaled 
concentration), enflurane (1.9 + 0.6 per cent), or 
buprenorphine (0.2 rag) or fentanyl (100 I.xg), in addition 
to N20 and 02. All patients had controlled ventilation. 

For each patient in Groups I11 and IV, following local 
infiltration of lldocaine (05  or ! per cent, 2 -4  ml), a 
17-gauge Touhy needle was inserted into the epldural 
space at the C7-Tt intervertebral space for the C-epidural 
group, or at L,_2 or L3-4 for the L-epidural group. A nylon 
epidural catheter was placed and the local anaesthetic 
solution was injected into the epidural space. Analgesic 
levels, confirmed by pin-prick 15 min after the injection 
of lidocaine, 1.5 per cent, 9-15 ml, with freshly-added 
epinephrine (1/200,000) were Cs_+~-Tr_*I for the C-epi 
and Tr+_t-St_+2 for the L-epidaral grotJp. In 12 patients, 
ephedrine, 5 or 10 rag, IV, was administered to maintain 
systolic arterial pressure above 90 mmHg. Each patient 

was then anaesthetized and his/her trachea was intubated 
in a similar manner as those in Groups 1, 11 and V. 

Approximately 20 minutes after the induction of 
general anaesthesia and before the initiation of the 
surgical procedures, control values of HR and AP, which 
had been confirmed to be stable for at least 10 rain (heart 
rate below 100 beats 'min- ' )  in each patient, were laken 
and arterial blood was sampled for the blood gas analysis. 
Then, atropine sulfate, 0.01 mg-kg -I  IV was given in a 
bolus and measurements were made for 10 min. There- 
after, the surgery was begun. 

Data Analysis 
From the recordings, the values taken just before the 
administration of atropine and the peak values determined 
in the first ten minutes after the administration of atropine 
were recorded in each patient. Data during the contrel 
period among the five groups were analyzed by means of 
analysis of variance, followed by Bonferroni's correction 
of the t test. 9 For analysis of the statistical differences in 
changes of HR and AP before and after atropine among 
t he  f i v e  g r o u p s ,  a n a l y s i s  o f  e o v a r i a n c c ,  u s i n g  b a s e l i n e  

values as covanate, was used and followed by Bonfer- 
roni's correction of the t test. Student's t test was also 
used for paired ~amples within each group. Significant 
correlation coefficients were sought between values or 
heart rate before the administration of atropine and the 
increases in HR, or the changes in AP after the administra- 
tion of atropine, and between the increases in HR and 
patient's age in each group. P values <0.05 were 
considered to indicate statistically significance. 

Results 
There were no significant differences for age, body 
weight, PaO2, PaCO2, pHa and in the control values of 
HR and AP before the administration of atropine among 
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FIGURE 1 Recording of heart rote (HR) and arterial blood pressure (AP) before and after atpopine, 0.01 p.g-kg -~, IV. 

the five groups of patients (Table 1). Intravenous atropine, 
0.01 mg 'kg  - I  , increased HR within 1 rain in all patients 
studied. The peak effects of atropine art HR were 
observed within 2 rain, and although there was a tendency 
for HR to decrease slightly with time after atropine 
administration, HR remained relatively stable for 10 min 
(Figure 1). Atropine also produced a statistically signifi- 
cant increase in AP in all five groups of patients (p < 
0.01), though in six patients (who were not included in a 
specific group and no! characterized in age or sex) the 
changes were not observed following atropine. The 
increases in HR of the cervical epidural group (Group III) 
were significantly less than those in the other four groups 
(P < 0.05, Table I1). Percent changes in HR from control 
are compared among the five groups in Figure 2. The 
changes in HR of Groups I and V were statistically greater 
than those seen in Groups 11, HI and IV (p < 0.01, Figure 
2). The mean increases in AP following atropine did not 
differ significantly among the five groups of patients. 

There was no significant correlation between the values 
of HR before atropine and magnitude increase in HR after 
atropine in any group. No correlation was found between 
the increases in HR with atropine and age of each patient. 
No arrythmias were observed following atropine admin- 

istration, except in one patient who developed a supraven- 
lriculat dysrhythtaia. 

Discuss ion  
The results of the present study indicate that a small dose 
of intravenous atropine produces a significant increase in 
HR in all patients during anaesthesia, regardless of the 
agent and technique used. Although similar doses (0 .4-  
0.5 tag for ad~lts) usually lead to cardiac slowing in 
awake humans, several investigators t'3+ta have also ob- 
served that atropine (0.1 mg .kg -  ~) produces tachycardia 
in anaesthetized subjects. The reasons why atropine 
produces a grea~er increase in HR during anaesthesia as 
compared with unanaesthctized stateQ "2 are not clear. 
A possible explanation may relate to effects of anaes- 
thetic agents on the vagal centre. 6 In vagototaized dogs 
under halothane anaesthesia, atropine does not produce 
tachycardia, t t It is also reported that taehycardic respons- 
es to pancuronium, a vagolytic neuromuscular blocking 
agent, t2 are abolished by pretreatment with atropine (0.33 
mg.m -z  body surface area) in patients anaesthetized with 
halothane t3 and the responses seem to be correlated 
inversely with the baseline heart rate.13 These observa- 
tions suggest that the effects of atropine on heart rate are 

TABLE 11 Mean values (-* S.D) of heart rate (HR, beats-rain -~) systolic blood pressure (SAP, 
mmHg) and HR increase from control after the administration of atropine. 
( Values in the parentheses indicate the ranges in the magnitude changes of HR and SAP from control in 
each group) 

HR increane (beat~ "min -t ) after atropine SAP (mmHg) after atropine 

mean (range) (range) 

I Halothane 108 • 17" 37 • I1 (17-6a-) 122 -+ 20* (5-37) 
II Enflurane 191 - 16" 25 • 10 (10-62) 120 --+ 23* (-3-35) 

111 C-Epidural 87 -+ 18" 19 + 12t (5-50) I t6 • lg* (0-33) 
IV L-Epidural 99 --- 14" 22 • 8 (4-36) 124 • 23* (3-32) 
V Narcotic 100 -+ 18" 34 • 12 (16-73) 126 • 27* (-7-36) 

* p < 0.01 vs values belbre atropine (as shown in Table 1}. 
t p < 0.05 vs Groups 1, II, Ill, IV and V (ANCOVA and Bonferrozli's correction of Ihe I test). 
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FIGURE 2 Percent increases at" heart rate (I-'[R) and systolkc blood 
pressure (SAP) after atropine. Bars indicate SD c,f mean values. 
* p < 0.01 vs the other three groups. 

dependent the current level of autonomic nervous system 
activities. 

The differences in the positive chronotropic effect of 
atropine, 3 glycopyrrolate, J and of pancronium l'* between 
halothane and enflurane anaesthesia have been reported 
previously. The greater responses with halothanc may be 
explained by the observations that halothane increases 
vogel tone ts and that enflurane depresses sympathetic 
ganglionic transmission more than halothane, in cats 
anaesthetized with N20 (70 per cent) and oxygen, t6 In the 
present study, although we found a significant difference 
between the two agents, when compared with the percent 
changes from base line HR (Figure 2), this statistical 
difference disappeared with the use of more sophisticated 
statistical analysi s . 

If the cardiac sympa~ectomy induced by epidural 
anaesthesia can be considered to produce a vagotonie 
state, the HR response to atropine should be greater in 
patients in Group Ill, however, the results were the 
opposite (Table II). Cervical epidural anaesthesia has 
been reported to suppress the baroret2ex control of heart 
rate, assessed by the presser test, in both anaesthetized ''r 
and awake humans. ~s Since with the presser test the reflex 
activity of the parasympathetic nervous system is predom- 
inantly assessed, both results suggest that the sympathetic 
denervation of the heart produced by cervical epidural 
anaesthesia produces concomitant suppression of para- 
sympathetic activity, resulting in maintenance of stability 
of autonomic activity. Lumbar epidural anaesthesia, on 
the other hand, seems to enhance cardiac vagal tone, 

mainly through a decrease in venous return I9 due to 
sympathetic denervation and probably, at least in part, 
due to lidocaine's systemic effects. 2~ Plasma levels of 
lidocaine following its epidural injection may affect either 
autonomic nervous system control of HR or myocardial 
contractility (although a small dose of intravenous lido- 
caine has been suggested to affect neither2I). Since the 
light general anaesthesia used in both cpidural groups 
might reduce parasympathetic tone and thus modify the 
balance between the cardiac vagal activity and sympathet- 
ic peripheral tone, 22 the reasons why the responses to 
atropine in Group 1II were the smallest are unclear, but it 
is reasonable to suppose that in patients with cervical 
epidural anaesthesia the chronotropic effect of atropine 
should be small, due to the existing cardiac sympatheclomy. 

In addition to anaesthetic effects on the autonomic 
nervo~s system, changes in heart rate can result from a 
variety of factors, including depth of anaesthesia, acid- 
base changes, body temperature, presence or absence of 
surgical stimulation, and patient age. 2a Mirakhur et 

e l . ,  ~~ reported that during halothane or fentanyl and 
N20, O2 anaesthesia, atropine (0.01 mg. kg-i)  increased 
HR only from 87 -+ 4 to 97 +-- 3 beats.rain- t, and from 85 
4- 4 to 95 • 3 beats.rain- ~ following surgical stimulation. 
Using the same dose of atropine, we observed much 
larger responses in HR, about 45-50 per cent increases, 
in unstimulated patients; this agrees with a previous study 
using atropine, 0.4-0.6, mg in adult patients anaesthetized 
with halothane, z3 Since the tonic effect of the sympathetic 
and parasympathetic nervous system on the heart decreas- 
es with advancing age, 25 the tachycardia produced by 
atropine may decrease with age. However, it is also 
reported that tachycardic responses to intravenous atro- 
pine are similar and there is no difference in pharmacoki- 
oetics of atropine in patients aged between 10 and 65"26'27 
patients within this age range were included in the present 
study. Therefore, the effect of age on the present results, 
if any, should he small, and we found no correlation 
between the increases in HR and patient's age. Further, 
since nitrous oxide was used for all patients and has little 
effect on HR, ~ ' ' 9  it is presumed that nitrous oxide should 
not affect the present results in any significant way. 

Although basal autonomic tone at the sinoatrial node 
can be assessed by determining the response of the heart 
rate to intravenous administration of atropine, 3~ the 
effects on blood pressure have been variable.t'2'4'll'3~ 
Mirakhur et al. m did not observe any significant increase 
in AP following 10, 20 and 30 txg'kg- i of atropine and 
Carrow et  al. 4 also reported that even 3 mg of atropine did 
not increase BP in 33 per cent of patients and even 
decreased it in 33 per cent. In two patients with complete 
sympathetic denervation, Greene et al. 31 also observed 
no change or significant decrease in mean AP following 
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4-0 v,g 'kg-t  of atropine. We observed, however, statisti- 
cally significant increases in BP, in all groups of patients, 
under anaesthesia without surgical stimulation. This may 
be explained by elevated sympathetic tone secondary to 
atropine's postganglionic antimusearinic action and in 
part its action on the central nervous system, because 
atropine has little direct cardiac effect and peripheral 

vessels are least innervated by cholinergic neurons, 

In conclusion, this study indicates that heart rate 
responses to atropine during anaesthesia differ among 
anaesthetic agents and techniques used, probably depen- 
dent upon their effects on autonomic activities. This 
suggests that when atropine is administered in combina- 
tion with neostigmine at the time of  reversal of neuromus- 
cular block, cardiac responses will also differ depending 
on the anaesthetic agent being used. Halothane or 
narcotlc-balanced anaesthesia seems to provide more of a 
vagotonic state, as compared with enfturane or epidural 
anaesthesia, both of which may produce more  suppres- 
sion of both sympathetic and parasympathetic nervous 
systems. 

References 
1 Jones RE, Deutsch S, TurndorfH. Effects of atropine on 

cardiac rhythm in conscious and anesthetized man. Anes- 
thesiology 1961 ; 22: 67-73. 

2 MunchowOB, DensonJS. Modification by light cyclopro- 
pane arid halothane anesthesia of the ehmnotropic effect 
of atropine in man. Anesth Analg 1965', 44: 782-90. 

3 Saturn SK, Cohen PJ. Modification of chronotropie re- 
sponse to anticholinersics by halogenated anaesthetics 
in children. Can Aaaesth Soc J 1980; 27: 540-5. 

4 Carrow D J, Aldrete JA, Masden RR, Jackson D. Effects 
of large doses of intravenous atropine on heart rate and 
arterial pressure of anesthetized patients. Anesth Analg 
1975; 54: 262-6. 

5 Yamamura T, Kimura T, Furukawa K. Effects of halo- 
thane, thiamylal, and ketamine on central sympathetic 
and vagal tone. Anesth Analg 1983; 62: 129-34. 

6 Morton H J, Thomas E~T. Effects of atropine on the heart 
rate. Lancet 1958; 2: 1313-5. 

7 Zimmerman G, StewardDJ. Bradycardia delays the onset 
of action of intravenous atropine in infants. Anesthesiol- 
ogy 1986; 65: 320-2. 

8 Cozanitis DA, Dundee JW, Khan MM. Comparative study 
of atropine and glycopyrrolate on su~:amethonium-induced 
changes in cardiac rate and rhythm. Br J Anaesth 1980; 52: 
291-3. 

9 BaiteyBJR: Tables of the Bonferroni t Statistic. J Am 
Statistical Ass 1977; 72: 469-78. 

10 Mirakhur RK, Jones C J, Dundee JW. Effects of intrave- 
nous administration of glycopyrrolate and atropine in 
anaesthetized patients. Anaesthesia 1981; 36: 277-81. 

! 1 Reitan JA, Majes OF, Martucci RW. Cardiovascular 
effects of atropine sulfate preparations in vagotomized dogs 
under halolhane anesthesia. Anesth Analg 1977; 56:338 43. 

12 Son SL, Wand BE, Wand DR. A comparison of the neuro- 
muscular blocking and vago]ytic effects of ORG NC45 
and pancuronium. Anesthesiology 1981 ; 55: 12-8~ 

13 Miller RD, Eger El H, Stevem" We, Gibbons R. 

Pancuronium-induced taehycardia in relation to alveolar 

halothane, dose of paneuronium, and prior atropine. 

Anesthesiology 1975; 42: 352-5. 
14 Gregoretti SM, Sohn YJ, Sia RL. Heart rate and blood 

pressure changes after ORG NC45 (vecuronium) and 
paneuronium during halothane and enfiurane anesthesia. 
Anesthesiology 1982; 56: 392-5. 

15 Prlce IlL, Linde HW, Morse HT. Central nervous actions 
of halotharte affecting the systemic circulation. Anesthesi- 
ology 1963; 24: 770-8. 

16 Kimura T. Depressant effects of inhalational anesthetic 
halothane on autonomic nervous activities. Hok.kaido Med 
J 1985; 60: 217-26. 

17 Dohi S, Tsuchida H, Mayumi T. Baroreflex control of heart 
rate during cardiac sympatheetomy by epidural anesthesia 
in lightly anesthetized humans. Ancsth Analg 1983; 62: 
815-20. 

18 Takeshima R, Dohi S. Circulatory responses to baro~ 
reflexes, Valusalva maneuver, coughing, swallowing, and 
nasal stimulation during acute cardiac sympathectomy 
epidural blockade in awake humans. Anesthesiology 1985; 
63: 500-8. 

19 Baron JF, Decau.x-Jacotot A, Edouard A, Berdeau.x A, 
Samii K. Influence of venous return on Baroreflex control 
of hetm rate during lumbar epidural anesthesia in humans. 
Anesthesiology 1986; 64: 188-93. 

20 Edouard A, Berdeaux A, Langtoys J, Samii K, Giudicelli 
JF, Noviam Y. Effects of lidocaine on myocardial eon- 
tractility and baromflex control of heart rate in conscious 
dogs. Anesthesiology 1986; 64: 316-21. 

21 BiggerJT, Hoffman BF. 31 Antiarrhythmie Drugs. In: The 
Pharmacological Basis of Therapeutics 7th ed, Gilman 
AG, Goodman LS, Rail TW, Murad F (EDS) New York, 
Macmillan, 1985, pp-748-83. 

22 Vetoer SF, Braunwald E. Cardiovascular control mecha- 
nisms in the conscious state. N Engl J Med 1975; 293: 
970-6. 

23 Eisele dH, Maria JA, Davis HS. Quantitative aspects of 
the ehronotropic and neuromuscular effects of gallamine in 
anesthetized man. Anesthesiology 1971; 35: 630-3. 

24 Mirakhur RK, Dundee JW, Jones C J, Coppel DL, Clarke 

RSJ. Reversal of neuromuscular blockade: Dose determina- 
tion studies with atropine and glyeopyrrolate given before 
or in a mixture with neostigmine. Anesth Analg 1981; 
60: 557-62. 

25 Dauchot P, Gravenstein JS. Effects of atropine on the 



456 

electrocardiogram in different age groups. Clin Pharmacol 
Ther 1971; 12: 274-80. 

26 Adams RG, Verma P, Jackson AJ, Miller R. Plasma phar 
macokineties of intravenously administered atropine in 
normal human subjects. J Clin Pharmacol 1982; 22: 477-81. 

27 Virtanen R, Kanto J, lisalo E, lisalo EUM, Sato M, Sj3vall 

S. Pharmacokinetic studies on atropine with special refer- 
ence to age. Aeta Anaesthesiol Seand 1982; 26: 297-3(]0. 

28 Venes JL~ Collins WF, Taub A. Nitrous oxide: an anesthet- 
ic for experiments in cats. Am J Physiol 197l; 220: 
2028-3l. 

29 Hickey RE, EgerEl H: 20, Circulatory pharmacology of 
inhaled anesthetics. In: Anesthesia 2rid ed. Miller RD 
(ED) New York, Churchill Livingstone, 1986, pp. 649-66. 

30 Robertson D" Assesment of autonomic function. In: 
Clinical diagnostic manual for the house officer. Baughman 
KL, Greene BM (EDS) Baltimore, William & Wilkins, 
1981, pp. 86~10l. 

31 Greene NM, BaehandRG. Vagal component of the chrono- 
tropic response to baroreceptor stimulation in man. Am 
Heart J 197l; 82: 22-7. 

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  

R~sum~ 
De I'atropine 0.01 rag. kg -J a (td administrd par vole intra- 

veineuse avant le d~but de la chirurgie d 169 patients qM 
(.taient anesth~si(s avec 1' une des cinq techniques diffdrentes; 

haiothane, enflurane, dpidt~rale cervicale, ~pidurale lombaire 
ou anesthdsie au narcotique additonng de protoxyde d' azoze et 

d'oxyg~ne. L'atropine a produit une augmentation significative 

de la fr~quence cardiaque (HR) en dedans d'une minute chez 
toustes patients dtudMs. Cette augmentation de la fr~quence 

eardiaque chez les patients anesth6sids avec l'halothane (37 +- 
11 BPM, n = 37) et narcotic (34 *- 12 BPM, n = 30) (ta&nt 

significativement plus grandes que cetles observ~es avec l" en- 

flurane (25 + 10 BPM, n 35; p < 0.0t) et t'anesthdsie (pi- 
durale. A cause d'une sympathectomie cardiaque aigu~ les 

patients ayant rein une anesth~sie ~pidurale cervieale on anti- 

cipa une r#pome diffdrente lots de l'admim'stration de l'atropme. 

Cependant on observa aucune d~rence  stati~tiquement signi- 

ficative darts l'augmentation de la fr~quence cardlaque entre 

l'anestMsie ~pidurale cervicate (19 • 12 BPM, n = 32) et 

lambaire (22 -&-- 8 BPM, n = 35). L'atropine a aussi produit 

une petite augmentation statistiquement significativc dans la 

pression art~rielle chez tes patients des cinq groupes. Ces 

r~sultats sugg~rent q,e la r~ponse cardiaque d l'alropine pout 

varier solon I'agent anesth~sique tailis~ selon l'effet de l'agent 
sur l'activitd du systdme nerveax autonome. 


