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INTRODUCTION

In 1940, Reid and Bracefirst described the hemodynamic 
response to laryngoscopy and intubation. The mechanisms 
of the responses to laryngoscopy and orotracheal intuba-
tion are proposed to be by somatovisceral reflexes.1 La-
ryngoscopy and endotracheal intubation cause stimulation 
of proprioceptors at the base of the tongue, that cause re-
flex sympathetic activation of vagal and glossopharyngeal 
afferents. This activation cause hypertension, tachycardia 
and increased intracranial tension.2 Theseeffectscanbe-
welltoleratedbyASA (American Society of Anaesthesi-

ology) grade1and 2 patients but can be detrimental for 
elderly patients, patients with cardiologicalandneurologi-
caldiseases.3

This haemodynamic surge is a problematic issue for gas-
trointestinal surgeries especially prolonged and major sur-
geries.3 A large array of pharmacotherapy has been tried to 
prevent laryngoscopic surge with varying degree of success 
such as Lignocaine, opioid,  vasodilator, Ca channel blocker, 
beta-blocker, Magnesium sulphate, Gabapentin, Pregabalin 
but none of the above-mentioned drugs has been proved ful-
ly efficacious to blunt haemodynamic stress response dur-
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ABSTRACT
Introduction: The haemodynamic response to anaesthetic induction with endotracheal intubation may be harmful in patients 
with cardiovascular disease, increased intracranial pressure, or anomalies of cerebral vessels. 
Objective: A comparative study for attenuating reflex hypertension and tachycardia by using oral administration of Clonidine and 
Melatonin before induction of general anaesthesia. 
Methods: After obtaining the institutional ethical approval total of 76 patients scheduled for gastro-intestinal surgeries under 
general anaesthesia were divided into 2 groups, Group 1( 38 patients) received oral Melatonin 6 mg tab before surgery and 
Group 2 (38 patients) received oral Clonidine 100mcg before surgery. Heart rate, Systolic blood pressure(SBP), Diastolic blood 
pressure (DBP) and Mean arterial pressure (MAP) were recorded in two groups at different point of time i,e  before premedica-
tion, immediately before induction, after tracheal intubation and every 3 min thereafter for 15 min. Incidence of perioperative and 
postoperative complications in 2 groups was also observed. 
Result: The results of observation were compiled, tabulated and statistically analyzed using the Chi-square test and unpaired 
t-test as and where applicable. Oral Melatonin was found better than oral Clonidine in lowering Systolic blood pressure(SBP), 
Diastolic blood pressure (DBP) and Mean arterial pressure (MAP) and heart rate changes associated with laryngoscopy and 
intubation. Occurrence of peri and postoperative complication in both the groups which were mild. 
Conclusion: From the observation of the present study, it can be concluded that oral Melatonin is a better agent than oral Clo-
nidine in maintaining haemodynamic stability during gastrointestinal surgery under general anaesthesia.
Key Words: Melatonin, Clonidine, Haemodynamic stress response, Laryngoscopy, Intubation, Premedication
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All the patients fasted as per ASA guideline and premedi-
cated with oral alprazolam0.25 mg tab. plus oral pantopra-
zole 40 mg tab. on the night before surgery. All patients were 
premedicated with injection glycopyrrolate 10 mcg/kg intra-
venous (IV), ondansetron 0.08 mg/kg IV, before induction 
of anaesthesia. On spontaneous ventilation, patients’ lungs 
were pre-oxygenated with 100% oxygen for 3 minutes, and 
general anaesthesia was induced with inj propofol 2 mg/kg 
IV administered over 20 seconds. Tracheal intubation was 
facilitated with inj succinylcholine 1.5 mg/kg IV. Immediate-
ly after completion of tracheal intubation and commencing 
intermittent positive pressure ventilation, nasogastric tube 
insertion was performed in all patients.

General anaesthesia was maintained with 0.2% -0.6% iso-
flurane and 40% oxygen in nitrous oxide. Surgical muscle 
relaxation was maintained with a loading bolus of 0.5 mg/
kg atracurium besylate IV and 0.1 mg/kg IV at 30 minutes 
intervals. Intraoperative analgesia will comprise fentanyl 2 
mcg/kg IV plus paracetamol 15 mg/kg into a venous infusion 
(IVI). Ringer lactate solution 500 mL IV Infusion initially 
over 30 min, followed by 100 mL/h IV through till the end 
of surgery was infused to replace fasting fluid deficits and 
hourly maintenance fluid therapy.

Intraoperative patient monitoring was done with 
the continuous presence of a qualified anaesthe-
tist, continuous pulse oximetry, capnography, 
ECG(Electrocardiogram) monitoring, heart rate 
and non-invasive blood pressure monitoring. At the 
end of the surgery, anaesthetic agents were turned 
off and patients were clinically assessed for spon-
taneous return of neuromuscular function. Residual 
neuromuscular blockade was reversed with inj ne-
ostigmine 50 mcg/kg plus inj glycopyrrolate 10 
mcg/kg IV given slowly over 3 minutes. 
Vital parameters like systolic blood pressure (SBP), diastolic 
blood pressure (DBP), mean arterial blood pressure (MAP) 
and heart rate (HR ) were measured and the same parameters 
were also measured before premedication and, before induc-
tion, The average of these 3 measurements (i.e. measure-
ments of SBP, DBP, MAP, HR at the night before the opera-
tion, before premedication and before induction) was taken 
as baseline values. A 20% rise from baseline values was 
taken as tachycardia and hypertension and a 20% fall from 
baseline values was taken as bradycardia and hypotension.

Intraoperative bradycardia managed by injection atropine 
0.6 mg i.v bolus, Intraoperative hypotension treated with a 
bolus of i.v fluid and i.v vasopressors (Phenylephrine and 
Mephentermine). Intraoperative hypertension managed by 
nitroglycerin (1 mg/ml) infusion and intraoperative tachy-
cardia will be managed with proper analgesia and appropri-
ate anaesthetic manoeuvres.

ing laryngoscopy and endotracheal intubation, and all these 
agents have some limitations.4,5

Melatonin, (N_Acetyl_5_Methoxytryptamin) is an endoge-
nous sleep-regulating hormone secreted by the pineal gland. 
Melatonin differs from other premedical because it exerts the 
sleep-promoting effect by amplifying day/night differences 
in alertness & sleep quality and displaying a modest sleep-
inducing effect. The hypnotic, anti_nociceptive,  anxiolytic 
properties of Melatonin makes this neurohormone a useful 
medicine in anaesthesia and critical care.2 Melatonin 6 mg 
tablet if taken 120 minutes before operation then it can sig-
nificantly decrease laryngoscopic surge.1,3

Apart from all the above mentioned benefits, melatonin has a 
short half-life so prolonged sedation is less likely, as well as 
melatonin does not have any abuse potential.                    Clo-
nidine is a centrally acting alpha2 agonist. Clonidine causes 
stimulation of presynaptic alpha2 receptors, which decreases 
plasma renin and norepinephrine and thus blood pressure 
also decreases, the vagolytic effects of Clonidine causes a 
decrease in heart rate. Oral clonidine100 mcg tablet taken 
120 minutes before operation can significantly reduce 
haemodynamic surge due to laryngoscopy and endotracheal 
intubation.3

MATERIALS AND METHODS

Consenting patients of either sex, aged between 18 and 60 
years, ASA physicalstatusIand2postedforelectivegastrointes-
tinalsurgeries  under general anaesthesia with tracheal intu-
bation were selected for the study. Single  laryngoscopic at-
tempt and  laryngoscopic period <20 seconds was adopted..
(Ethical clearance No.MC/Kol/IEC/Non-spon/421/11-2016, 
Dated 19/11/2016 )

Unwilling patients, patients incapable of consent due to men-
tal or physical illness, uncontrolled hypertension, uncon-
trolled diabetes mellitus,  pregnancy,  lactation,  ASA  physi-
cal status  3  or worse, anticipated difficult airway, the known 
presence of any absolute contraindication to any of the study 
drugs), bodyweight beyond (more or less) 30%ofidealbody-
weight, patients on psychoactive drugs, significant disease 
of major organs like liver, kidney, hypersensitivity to study 
medicines, history of alcohol or substance abuse, were ex-
cluded from the study.  After obtaining the approval for the 
study from the institutional ethical committee, informed con-
sent was obtained from all the patients, patients were ran-
domly allocated into one of the two study group.  

Group 1: received oral MELATONIN 6mg tablet with 50 mL 
of water, 2 hours before the anticipated start time of surgery.

Group 2: received oral CLONIDINE 100mcg tablet with 50 
mL of water, 2 hours before the anticipated start time of sur-
gery.
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RESULTS

Collected data was plotted in a microsoft office excel sheet 
and graphically represented and explained through various 
charts and tables. Data were analyzed by SPSS version 20. 
P value was considered significant if <0.005 and highly sig-
nificant if <0.001.

Table 1: Demographic characteristics 

Demographic 
Parameters

Group-C(2) 
(mean±sd) 

(n=38)

Group-M(1) 
(mean±s.d.)

(n=38)

p-value

Age (in years) 33.42±7.85 35.19±8.83 0.41  NS

Gender 
(Male:Female)

16:15 16:15 0.99 NS

Weight (in kg) 61.84±7.98 63.42±6.84 0.40  NS

Height (in cm) 159.81±8.86 160.71±6.08 0.64  NS

BMI (in kg/m2) 24.29±3.18 24.53±1.96 0.72  NS

t-test showed that there was no significant difference in mean 
ages, weight, height and BMI of the two groups (p>0.005). 
Thus the patients of the two groups were matched for all de-
mographic parameters

Table 2: Comparison of heart rate at a different time 
of the two groups  

TIME INTERVAL GROUP C(2)
(mean±s.d.)

GROUP M(1)
(mean±s.d.)

P VALUE

 Before Lryngos-
copy

88.52 ± 8.96 87.52 ± 9.67 0.641

Immediately After 
Tracheal Intuba-
tion

87.40±6.06 72.47±8.39 <0.001*

3 Minute After 
Intubation

82.08±10.96 73.00±6.02 <0.001*

6 Minute After 
Intubation

100.12 ±7.41 88.01±8.32 <0.001*

9 Minute After 
Intubation

97.36±5.98 86.46±5.68 <0.001*

12 Minute After 
Intubation

95.00±5.48 86.6±7.60 <1230.001*

15  Minute After 
Intubation

87.4±5.98 84.8±6.70 0.017

t-test showed that the mean heart rate of the patients of Group-2 
was significantly higher than that of Group-1 for all the time in-
tervals after intubations (p<0.0001).

Table 3: Comparison of DBP (mmHg) at a different 
time of the two groups

TIME INTERVALS GR C(2) 
(Mean±SD)

GR M(1) 
(Mean±SD)

P 
VALUE

Before Laryngocopy 78.53±11.95 79.83±7.15 0.570

Immediately After 
Tracheal Intubation

82.07±10.96 73.00±6.02 <0.001*

3 Minute After 
Intubation

96.28±10.62 82.16±9.48 <0.001*

6 Minute After 
Intubation

82.07±10.96 74.05±6.00 <0.001*

9 Minute After 
Intubation

79.68±6.83 72.77±5.19 <0.001*

12 Minute After 
Intubation

86.42±12.17 74.18±8.92 <0.001*

15  Minute After 
Intubation

81.74±11.01 79.00±6.90 0.200
NS

t-test showed that the mean DBP of the patients of Group-2 
was significantly higher than that of Group-1 for all the time 
intervals after intubations (p<0.001) except after 15 minutes. 

Table 4:  Comparison of SBP (mmHg) at a different 
time of the two groups  

TIME INTER-
VALS

GR C(2)
(Mean±SD)

(n 38)

GR M(1)
(Mean±SD)

(n 38)

P Value

Before Laryngo-
scopy

124.06±11.39 126.62±10.12 .303
NS

Immediately 
After Tracheal 
Intubation

123.15±7.51 113.85±8.11 <0.001 *

3 Minute After 
Intubation

149.10±11.29 124.29±8.88 <0.001*

6 Minute After 
Intubation

152.46±8.42 119.64±9.73 <0.001*

9 Minute After 
Intubation

146.43±8.34 120.91±8.70 <0.001*

12 Minute After 
Intubation

137.30±5.93 125.43±8.65 <0.001*

15  Minute After 
Intubation

122.93±7.56 120.89±8.46 0.273
NS

t-test showed that the mean SBP of the patients of Group-2 was 
significantly higher than that of Group-1 for all the time inter-
vals after intubations (p<0.0001). 
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Table 5: Comparison of mean arterial pressure (MAP) 
(mmHg) at a different time of the two groups       
TIME INTERVALS GR C(2)

(MEAN ±SD)
(n 38)

GR M(1)
(MEAN±SD)

(n 38)

P-value

Before laryngoscopy 93.53±8.68 95.27±6.18 0.322

Immediately After 
Tracheal Intubation

82.07±10.96 73.05±7.00 <0.001*

3 Minute After 
Intubation

96.26±2.79 83.77±4.01 <0.001*

6 Minute After 
Intubation

106.67±3.92 90.97±7.87 <0.001*

9 Minute After 
Intubation

100.79±4.65 92.45±5.01 <0.001

12 Minute After 
Intubation

99.97±5.58 94.07±5.01 0.002*

15  Minute After 
Intubation

96.56±8.60 93.78±8.31 0.055
NS

t-test showed that the mean MAP of the patients of Group2 
was significantly higher than that of Group-1 for all the time 
intervals after intubations except after 15 minutes. 

Table 6: Comparison of peri-operative adverse effects
ADVERSE EFFECTS GR C(2) GR M(1) P VALUE

Hypotension 3(9.7%) 2 (6.5%) 0.41 NS

Hypertension 0(0.0%) 0 (0.0%) 0.99 NS

Bradycardia 5(13%) 2 (6.5%) <0.001*

Nausea 1(2.6%) 0(0.0%) 0.46 NS

Sedation 4(12.9%) 3(9.7%) 0.47 NS

There was no incidence of hypertension in both groups. The 
proportion of patients with bradycardia was significantly 
higher in Group-2 (p<0.001). Though all other complica-
tions were higher in Group-2 as compared to Group-1 test of 
proportion showed that there was no significant difference in 
the proportions. (p>0.005).

DISCUSSION

Laryngoscopy and endotracheal intubation are associated 
with rising heart rate, blood pressure and occasional distur-
bances in cardiac rhythm.6 Although in normotensive sub-
jects these responses of blood pressure and heart rate are 
transient and short-lived, they may prove to be detrimental 
in high-risk patients especially in those with cardiovascular 
disease, increased intracranial pressure and anomalies of 
cerebral blood vessels.7 So, effective attenuation of hemody-
namic response to laryngoscopy and tracheal intubation is of 
great importance in the prevention of perioperative morbid-
ity and mortality.7

Several studies have been proposed to attenuate 
stress response-omitting inj atropine as premedical, 

nitroglycerine(GTN) administration intranasally etc. Also, 
the IV administration of lignocaine prevented the increase in 
MAP. Beta-blocker ca channel blocker have also been used 
successfully to prevent haemodynamic response to tracheal 
intubation.8-10 

Several studies revealed the use of oral clonidine on attenua-
tion of haemodynamic response to laryngoscopy and trache-
al intubation.11 The possible mechanism of attenuating these 
responses is its ability to decrease central sympathetic out-
flow as clonidine is a centrally acting selective partial alpha 
2 adrenergic agonist.12,13 Melatonin, an endogenous sleep-
regulating hormone differs from other premeditates because 
it has a short half-life so prolonged sedation is unlikely. The 
hypnotic, antinociceptive and anxiolytic properties of Me-
latonin makes this hormone a useful medicine in anaesthe-
sia.14-16 The randomised double-blind study was undertaken 
to compare the usefulness of this two-drug tab clonidine 100 
mcg and tab Melatonin 6 mg.17

Consenting patients of either sex, aged between 18 and 60 
years, ASA physical status 1 & 2, posted for elective gas-
trointestinal surgery under general anaesthesia were selected 
for this study. Difficult intubation takes a longer time and 
invariably associated with marked hemodynamic changes 
even in well-premedicated patients. So, patients with antici-
pated and unanticipated difficult intubation were excluded 
from this study.18

Melatonin undergoes negligible metabolism in the human 
body and is excreted mainly through urine. Following oral 
administration of Clonidine, about 40% to 60% of the ab-
sorbed dose is recovered in the urine as an unchanged drug 
in 24 hours and 50% of the absorbed dose is metabolized 
in the liver. So, the duration of action and bioavailability of 
the drugs may be altered in renal failure and hepatic fail-
ure patients.19 Therefore, patients with altered liver functions 
and renal functions were not included in this study.20 Both 
Melatonin and Clonidine are used as anti-anxiety and have 
a sedative effect. So, patients on psychoactive drugs were 
excluded in this study to avoid synergistic or added effect 
of these drugs in the postoperative period.21 The most sig-
nificant factors influencing cardiovascular responses in this 
study are the duration of laryngoscopy during intubation.22 
In this study duration of laryngoscopy and intubation were 
limited to less than 20 seconds.

Melatonin had a better effect than clonidine in controlling 
heart rate after intubation. The mean heart rate of the patients 
of Group-C was significantly higher than that of Group-M 
for all the time intervals after intubations (p<0.0001) ex-
cept after 15 minutes. Melatonin prevented the increase in 
SBP significantly throughout the first 12 minutes following 
laryngoscopy as compared to the Clonidine group. T-test 
showed that the mean SBP of the patients of Group-C was 
significantly higher than that of Group-M for all the time 
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intervals after intubations (p<0.0001)except after 15 min-
utes. The DBP of the patients of Group-C was significantly 
higher than that of Group-M for all the time intervals after 
intubations (p<0.001) except after 15 minutes. The mean 
MAP of the patients of Group-C was significantly higher 
than that of Group-M for all the time intervals after intuba-
tions (p<0.005) except after 15  minutes. 

Serum catecholamine is the most important markers to as-
sess the sympathoadrenal stress response. But in this study, 
we could not measure its level in every patient due to scarcity 
of resources. Post-operative patients were monitored for any 
adverse effects like nausea, vomiting, sedation, bradycardia, 
hypotension and hypertension. There was no incidence of 
hypertension in both groups. The proportion of patients with 
bradycardia was significantly higher in Group-C (p<0.001). 
Though all other complications like sedation were higher 
in Group-C as compared to Group-M, the test of propor-
tion showed that there was no significant difference in the 
proportions (p>0.005). There was no abnormal ECG during 
induction and intubation.

CONCLUSION

This prospective randomised double-blind study showed 
that Melatonin 6mg dose attenuate haemodynamic stress re-
sponse in term of Heart Rate, Systolic Blood Pressure, Di-
astolic Blood Pressure, Mean Arterial Pressure better than 
clonidine 100mcg dose during laryngoscopy and intubation. 
A few patients in both the groups presented with minor peri 
and postoperative complications (e.g. nausea, postoperative 
bradycardia, dizziness) which were mild. But the incidence 
of postoperative bradycardia was more with oral Clonidine. 
So from these observations, we can conclude that melatonin 
6mg is a better agent than oral clonidine 100mcg in attenuat-
ing the hemodynamic responses to laryngoscopy and intuba-
tion. 
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