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Background: Pressor response to laryngoscopy and endotracheal intubation is a well  recognised clinical entity, and many medications have 
been used for its attenuation. Agomelatine and Ramelteon are analogues of Melatonin which have been recently used for preoperative 
anxiolysis and sedation with less known effects on pressor response. Subjects and Methods: 60 ASA-I patients scheduled for elective 
surgeries under general anaesthesia were randomly allocated into 2 equal groups. Group-A (Tab.agomelatine 10 mg) and Group-R 
(Tab.ramelteon 8mg) were administered per oral 1 hour prior to induction of anaesthesia. Heart rate and blood pressure were assessed 
preoperatively and at 0,1,3,5,10,15 minutes. Results: Reduction heart rate and blood pressure were noted when compared to baseline in both 
the groups(p<0.05). However there was no statistical difference between the two groups at various intervals of time and were comparable 
(p>0.05). Conclusion: Oral agomelatine and ramelteon when administered 1 hour prior to induction of anaesthesia, resulted in comparable 
reduction of heart rate and blood pressure response to laryngoscopy and endotracheal intubation. 
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Introduction 

 
Laryngoscopy and endotracheal intubation are considered 
potent noxious stimuli which provoke haemodynamic 
responses leading to a marked increase in heart rate and 
blood pressure.[1] This would be of little significance in 
healthy individual but are detrimental in individuals who 
have limited myocardial reserve due to coronary artery 
disease, cardiac dysrhythmias, congestive heart failure, 
hypertension, cardiomyopathy and geriatric age group.[2] 

During intubation of trachea, the laryngeal and tracheal 
sensory receptors are stimulated which result in the release of 
endogenous catecholamines resulting in tachycardia and 
hypertension,[3] as a response of sympathetic stimulation. 
Hence, it is important to take measures to attenuate these 
pressor responses. 
Since the invention of laryngoscopy and endotracheal 
intubation, various drug regimens and techniques have been 
used to attenuate stress responses. Some of such agents being 
opioids (fentanyl, alfentanil), calcium channel 
blockers(verapamil, diltiazem), sympatholytics (clonidine, 
dexmedetomidine and methyldopa), beta blockers(esmolol, 
propranolol), benzodiazepines(midazolam, alprazolam) and 

peripheral vasodilators(sodium nitroprusside, 
nitroglycerine).[4] However, each medication has its own 
limitation e.g. respiratory depression, hypotension, 
tachycardia, bradycardia, rebound hypertension or allergic 
reactions. Hence, there has always been a need for a better 
agent. 
Melatonin (N-acetyl-5-methoxy tryptamine), is a naturally 
occurring neurohormone secreted by pineal gland in humans 
from the amino acid tryptophan.[5-7] It has a wide range of 
safety margin. It has been used at a dose of 0.4 mg/kg in 
children safely. 
Several studies reported that melatonin has analgesic 
potential, thus improves the quality of recovery.8 
Considering these facts, the present study was planned to 
assess the effects of melatonin analogues Agomelatine and 
Ramelteon premedication on haemodynamic response for 
laryngoscopy and endotracheal intubation. 
 

Aims and Objectives of the Study 
To compare the effect of preoperative oral Agomelatine and 
Ramelteon on haemodynamic response to laryngoscopy and 
endotracheal intubation. 
 

subjects and Methods 
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After receiving the institutional ethical committee approval 
and satisfying all the inclusion criteria, a prospective 
randomized control study was conducted on sixty ASA class 
I patients of either gender, between the age of 18 to 60 years, 
who were scheduled for elective surgery under general 
anaesthesia at P.E.S. Institute of Medical sciences and 
Research between the year 2016 to 2018.Written and 
informed consent were obtained from the patients and were 
allocated into two equal groups: Agomelatine group(A) and 
the Ramelteon group(R), of thirty patients each. 
Keeping the power of study at 80% and alpha-error 
(confidence intervals) at 95%, the minimal sample size in 
each group was 20. However we included 30 patients in each 
group to make up for possible drop outs and better validation 
of results. 
 
Patients of ASA-I, aged between18-60, weighing between 40 
-70 kgs and giving valid written and informed consent were 
included in the study. Patient refusal, age more than 60 years 
or less than 18years, ASA-II and above, pregnant or lactating 
women, sinus Bradycardia/Heart Block/Conduction defects, 
Ischemic Heart Diseases(IHD)/Rheumatic Heart Disease, 
Renal Diseases with impaired renal parameters, COPD and 
Bronchial Asthma or any Respiratory diseases, patients with 
hepatic diseases, known Allergy to Agomelatine or 
Ramelteon or Melatonin, patients with Head injury or 
Psychiatric illness or preoperative haemodynamic instability. 
 
Preanaesthetic assessment was done one day prior to the 
surgery. A detailed history of present and past medical 
illness and systemic examination were done. They were 
advised Nil per oral for 8 hours for solids/juice/milk and 3 
hours for water. Patients were randomly assigned to 2 groups 
A and R based on a computer generated random numbers. 
After recording baseline vitals and re-evaluation, patients in 
Group-A received Tab.agomelatine 10mg orally, whereas 
those in Group-R group received Tab.ramelteon 8mg. The 
patients and Anaesthesiologist recording the observations 
were blinded to the drug administered. The study medication 
was taken with sips of water by the patient, 60 minutes 
before induction time, by a Resident who was not involved in 
study. An Anaesthesiologist blinded to the randomization 
sequence and premedication monitored the heart rate, blood 
pressure before shifting to OT and after laryngoscopy at 0, 1, 
3, 5, 7, 10, 15 minutes. 
Intraoperative monitoring included ECG, SpO2, NIBP and 
Capnography. Following 5 minutes of preoxygenation, 
Inj.Fentanyl 2mcg/kg was administered intravenously. 
Induction of anaesthesia was done Inj.Propofol 2mg/kg over 
15 seconds into a rapidly flowing IV infusion until the loss of 
response to verbal commands and loss of eyelash reflex, and 
Inj. Vecuronium 0.1mg/kg i.v. to facilitate laryngoscopy and 
intubation. Intraoperative maintenance of anaesthesia was 
with Nitrous oxide in Oxygen (60:40) with titrated dose of 
Isoflurane.  At the end of surgery the patients were reversed 
with Inj.neostigmine and Inj.glycopyrrolate and extubated 
after confirming, complete reversal of neuromuscular 
blockade and meeting criteria for extubation.  
Heart Rate and NIBP were recorded before pre-medication, 
and following laryngoscopy at 0, 1, 3, 5, 7, 10, 15 minutes. 
Occurrence of side effects like headache, nausea, enuresis, 

depression and dizziness were noted if any. 
Statistical analysis 
Data was expressed as mean ± standard deviation (SD) or 
absolute values. Qualitative data were compared with the Chi 
square test and fisher's exact test. Quantitative variables were 
compared with the student 't' test. Statistical software: The 
Statistical software namely SAS 9.2, SPSS 15.0, Stata 10.1, 
MedCalc 9.0.1,Systat 12.0 and R environment ver.2.11.1 
were used for the analysis of the data and Microsoft word 
and Excel were used to generate graphs, tables etc. The level 
of statistical significance was set at p<0.05. 
 

Results 

 
60 patients undergoing different elective surgical procedure 
under General Anaesthesia were divided randomly into 2 
groups with 30 patients in each group as mentioned in 
methods. Patients were comparable with respect to age, 
gender, weight among the two groups. 
 
Table 1: Demographic & other basic data of the patients 
Patient 
characteristics 

Agomelatine 
group 

Ramelteon 
group 

‘p’ value 

Number of patients 30 30  
Age(yrs) (Mean 
±SD) 

37.26±9.74 36.63±9.4 0.827 

Sex(M:F) 15:15 20:10 1.367 
Weight 55.9±8.31 55.7±8.03 0.744 
ASA grade I 30 30  

 
Table 2: Comparison of heart rate (bpm) between the groups. 
Heart rate 
(bpm) 

Agomelatine 
group 

Ramelteon 
group 

‘p’ value 

Day before 
surgery 

81.5±5.817 80.06±5.57 0.970 

On day of 
surgery 

84.66±6.26 84.73±6.26 0.04 

0 min 83.86±5.894 83.46±5.50 0.27 
1 min 83.33±5.54 82.86±5.72 0.32 
3min 80.06±5.37 81.06±5.37 0.003 
5 min 78.733±4.74 78.73±5.64 0.02 
7 min 77.2±5.65 76.2±4.25 0.04 
10 min 75.26±4.96 75.0±4.71 0.21 
15 min 73.0±5.058 71.33±3.87 1.41 

 

 
Figure 1: Comparison of HR (bpm) between the groups. 
 
The mean baseline heart rates were not comparable between 
the groups. A decrease in heart rate from baseline in 
Agomelatine group and Ramelteon group was noted after 
premedication. Both groups showed a decrease in heart rate 
at 0,1,3,5,10,15 minutes which were statistically 
insignificant. Both the groups showed decrease in heart rate 
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after premedication. 
 

 
Figure 2: Comparison of SBP (mm Hg) between the groups. 
 

 
Figure 3: Comparison of DBP (mm Hg) in between the groups. 
 
The mean baseline Diastolic blood pressure(DBP) at 
0,1,3,5,7,10 and 15 minutes decreased in both the groups, but 
the difference was statistically insignificant. 
 

Table 3: Comparison of MAP (mm Hg) between the groups. 
MAP(mm 
Hg) 

Agomelatine 
group 

Ramelteon 
group 

‘p’ value 

Day before 
surgery  

92.8±6.48 94.08±6.09 0.78 

On day of 
surgery 

94.82±5.21 95.77±5.53 0.68 

0 min 94.76±5.26 94.60±4.44 0.12 
1 min 94.68±5.74 93.15±4.70 1.13 
3min 92.80±5.57 89.32±4.44 2.67 
5 min 90.52±5.38 86.81±3.96 3.03 
7 min 88.74±4.60 84.27±3.41 4.26 
10min 86.23±4.43 80.22±3.55 5.78 
15 min 82.77±4.48 77.45±3.51 5.11 
 

 
Figure 4: Comparison of MAP(mm Hg) between the groups. 
 

Compared to baseline, a drop in Mean Arterial blood 
pressure at 0,1,3,5,7,10,15 minutes was noted in both the 
groups but the difference was statistically insignificant. 

Discussion 
 

Physiological roles of melatonin include sleep induction and 
maintenance,[10] analgesic effects,[11-13] anti-inflammatory 
and immunological effects and anti-oxidative effect.[13-16] 
Melatonin has a mild hypotensive effect and the mechanism 
of action on the circulation is complex and unclear. 
Melatonin may bind to specific melatonin receptors in the 
blood vessels, interfering with the vascular response to 
catecholamines.[17] Melatonin has a hypnotic and sedative 
effect when administered orally.[9] This may be due to its 
circadian rhythm regulation effect. Perioperatively, 
melatonin has potential uses like decreasing the blood 
pressure, neuro-protective role and to improve surgical 
outcomes.[17] 

A study was done comparing the role of oral melatonin in 
doses of 6 mg and 9 mg, in attenuating pressor response to 
laryngoscopy and intubation, when administered 1 hour prior 
to surgery. A reduction of blood pressure with regard to 
systolic, diastolic and mean blood pressure; and perfusion 
index in both melatonin groups as compared to the placebo 
group (Mohammad et al) were noted. 
Two melatonin agonists namely ramelteon and agomelatine 
have been approved by the FDA for long-term use for the 
treatment of insomnia.[18,19] The advantage of melatonin 
analogues is their good safety profile because of specificity 
for two principal melatonin receptors: MT1 and MT2.[18]  
Agomelatine is a synthetic naphthalene analogue of 
melatonin with a longer half-life (mean terminal half-life of 
140 minutes) and affinity for these receptors than 
melatonin91. Agomelatine is well absorbed (≥80%) after oral 
administration. The peak plasma concentration is reached 
within 1 to 2 hours. Volume of distribution is about 35 liters 
and plasma protein binding is 95%. Agomelatine is rapidly 
metabolised via hepatic enzymes CYP1A2, CYP2C9 and 
CYP2C19 to its major inactive metabolites, hydroxylated 
and demethylated agomelatine and eliminated in urine.[20] 
Ramelteon has high selectivity and affinity for melatonin 
MT1 and MT2 receptors undergoes rapid,[21,22] high first-pass 
metabolism, and exhibits linear pharmacokinetics. 
Ramelteon is absorbed rapidly, peak concentrations 
occurring at approximately 0.75 hour (range 0.5 -1.5 hours) 
after oral administration. Although, the total absorption of 
ramelteon is at least 84%, the absolute oral bioavailability is 
only 1.8% due to extensive first-pass metabolism.[22] Its 
protein binding is approximately 82%, independent of 
concentration, has a volume of distribution of 73.6 L. It is 
metabolised by CYP1A2, CYP2C and CYP3A4 isozymes.  
Hence the purpose of this study was to examine the 
effectiveness of oral melatonin analogues Agomelatine and 
Ramelteon to assess haemodynamic response for 
laryngoscopy and intubation in ASA-I adult patients, 
undergoing elective surgeries under general anaesthesia. 
The peak effect of Agomelatine and Ramelteon  ranges from 
60- 150 minutes, hence we chose to give the drug, 60 
minutes before induction.[2] There was no significant 
difference between the groups in view of their age, sex and 
weight characteristics. In fact, increases in heart rate and 
blood pressure are among the signs used to detect inadequate 
depth of anaesthesia by anaesthesiologists. Therefore, the 
difference in heart rate and blood pressure at the different 
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time intervals of the study compared to the baseline value 
would be an indication of a subject's level of anxiety, with 
higher levels being related to higher degrees of anxiety. 
The mean basal heart rate on day before surgery were 
comparable between the two group (p=0.97). Inter group 
comparison shows statistically   significant (p<0.001) 
difference in the heart rate measured at on day of surgery 
1,3,5,7 minute intervals. Heart rate was statistically 
insignificant on day before surgery 0,1,10,15 minutes as p 
value is >0.05.  
[Table 2 and 3] shows the comparison of systolic blood 
pressure (SBP), diastolic blood pressure (DBP) and mean 
arterial blood pressure (MAP) between the two groups 
respectively. The mean systolic blood pressure, diastolic 
blood pressure and the mean arterial pressure were not 
comparable between the two groups on the day before 
surgery, before premedication and at 0 1,3,5,7,10, 15 min 
after premedication (p>0.5). 
There was statistically insignificant difference (P>0.05) in 
SBP. DBP and MAP at on day before surgery, on day of 
surgery 0,1,3,5,7,10,15 minutes after medication. Both the 
groups A and R showing decrease in SBP, DBP, MAP 
gradually from 0 to 15 minutes but not significant as 
comparing each other. 
In Agomelatine group, the decrease in blood pressures from 
base line was seen at 15 min and the maximum decrease was 
at 60 minute. The change may be due to the anxiolytic and 
sedative effect of Agomelatine. These changes at different 
interval after premedication correlates well with the decrease 
in anxiety scores and increase in sedation scores after 
premedication. 
In Ramelteon group, the decrease in blood pressures from 
base line was seen at 15 min and the maximum decrease was 
at 60 minute. The change may be due to the anxiolytic and 
sedative effect of Ramelteon. These changes at different 
interval after premedication correlates well with the decrease 
in anxiety scores and increase in sedation scores after 
premedication. However in both the groups show decrease in 
blood pressure and attenuate the intubation response. There 
were no adverse effects seen with the dosage of 0.2mg/kg 
used during the study period. 
 

Conclusion 
 

Oral Agomelatine and Ramelteon administered orally, 60 
minutes before induction of anaesthesia, has impact on heart 
rate and blood pressure. Both the drugs display, comparable 
attenuation of heart rate and blood pressure changes to 
laryngoscopy and endotracheal intubation response. 
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