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Abstract 

Background: Laryngoscopy and endotracheal intubation are an integral part of general 

anesthesia for surgerical procedures. The hemodynamic response to the stress of 

laryngoscopy and endotracheal intubation does not present a problem for most patients. 

However, cardiac patients are more prone to develop hemodynamic instability on 

induction of anesthesia and endotracheal intubation and frequently respond to stress with 

an increase of blood pressure and heart rate. Melatonin has been suggested to attenuate 

such hemodynamic response.  

Objective: The objective was to study the changes in blood pressure and heart rate 

during endotracheal intubation in patients undergoing general anesthesia in two groups 

(melatonin versus control). 

Patients and Methods: Sixty patients were randomly assigned to two equal groups (n = 

30). Group C (control group) received two placebo tablets 120 min before surgery. Group 

M (melatonin group) received oral melatonin tablets 6 mg (two tablets of 3 mg each), 

administered 120 min before surgery. 

Results: Regarding systolic blood pressure ,diastolic blood pressure and heart rate there 

was no significant difference at baseline reading (P > 0.05); however, it was significantly 

lower in study group than in control group before and after induction of anesthesia and 

also at time of endotracheal intubation and 5 and 10 minutes after intubation (P < 0.001).  

Conclusion: Melatonin is an effective drug to attenuate hemodynamic response to 

endotracheal intubation in patients undergoing general anesthesia. 
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Introduction 

Laryngoscopy and endotracheal 

intubation are an integral part of general 

anesthesia for surgical procedures (1). 

The hemodynamic response to the stress 

of laryngoscopy and endotracheal 

intubation does not present a problem for 

most patients (2). The major stimuli to 

cardiovascular change during 

laryngoscopy and tracheal intubation are 

the forces exerted by the laryngoscope 

blade on the base of the tongue while 

lifting the epiglottis (3). These 

hemodynamic changes can be 

detrimental in vulnerable patients, e.g., 

those with ischemic heart disease, 

cerebrovascular disease, etc., and need to 

be prevented. Anesthetic literature has 

focused more on the pharmacological 

methods for attenuation of the response, 

and literature related to non-

pharmacological methods, specifically 

laryngoscopy blade design, is limited (4, 

5). Melatonin (N-acetyl-5-

methoxytryptamine) is an endogenous 

sleep-regulating hormone secreted by 

pineal gland. Exogenous administration 

of melatonin facilitates sleep onset and 

improves the quality of sleep. It is 

different from benzodiazepines and their 
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derivatives in that it produces natural 

sleep pattern and does not lead to 

impairment of cognitive functions (6). 

Various researchers have used this drug 

in different dose patterns as 

premedication in both adults as well as 

children. It has been mainly studied in 

view of pre-operative anxiolysis, 

sedation in Intensive Care Unit, pre-

operative cognitive and psychomotor 

functions (7). We assumed that its 

inhibitory actions on central nervous 

system responsible for sedation and 

anxiolysis may have role in attenuating 

hemodynamic responses to laryngoscopy 

and intubation. Based on this, we made a 

hypothesis that melatonin can provide 

hemodynamic stability during 

laryngoscopy and intubation when given 

120 min before the procedure (8). 

Melatonin is used in a number of 

therapeutic indications such as sleep 

disorders, circadian rhythm, in jet lag 

management, as an antioxidant, in 

prevention and treatment of some 

malignant disorders, as an immune 

modulator in rheumatoid arthritis and in 

management of neurodegenerative 

disorders (9-11). Melatonin is 

contraindicated in those with immune 

and lymphoproliferative disorders, as 

well as in those taking 

immunosuppressants (12). In general, 

animal and human studies documented 

that short-term use of melatonin is safe, 

even in extreme doses. Only mild 

adverse effects, such as dizziness, 

headache, nausea and sleepiness have 

been reported (13). 

Patients and methods 

The current prospective 

randomized double-blind clinical study 

was conducted after obtaining 

permission from the scientific council of 

Iraqi board of anesthesia and intensive 

care and informed patient consent. Sixty 

patients were randomly assigned to two 

equal groups (n = 30). Group C (control 

group) received two placebo tablets 120 

min before surgery. Group M (melatonin 

group) received oral melatonin tablets 6 

mg (two tablets of 3 mg each), 

administered 120 min before surgery. 

Each patient received either drug in a 

thick opaque, similar looking envelope 

by the pre-operative nurse. Both patient 

and investigator were unaware of the 

type of drug. Vitamin D3 tablets were 

used as placebo and looked similar to 

melatonin tablets. Moreover, the study 

drugs were administered by nurse in the 

pre-operative area, and he was unaware 

of the study. Hemodynamic parameters 

such as heart rate: systolic, diastolic and 

mean blood pressures were recorded 

before the administration of drug 

(baseline), 120 min after administration 

of study drug (just before induction), 

immediately after induction, at 

laryngoscopy and intubation, and 

intubation and at 5 and 10 min 

thereafter. For within-group comparison 

of ratio and interval scale data, repeated-

measures ANOVA and post hoc LSD t-

tests were used. P < 0.05 was considered 

statistically significant. As the LSD test 

is very conservative post hoc test, the 

conventional P < 0.05 was selected even 

for multiple comparisons. SPSS version 

23 was used. 

Results 

General characteristics of the 

study and control groups, including age, 

gender, ASA grade, type of operation 

and duration of anesthesia, are 

demonstrated in table 1. This table 

showed statistical match (no significance 

difference) between the two groups, 

control and study groups, regarding all 

parameters (P > 0.05). Regarding 

systolic blood pressure, there was no 

significant difference in mean systolic 

blood pressure at baseline reading (P > 

0.05); however, it was significantly 
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lower in study group than in control 

group before and after induction of 

anesthesia and also at time of 

endotracheal intubation and 5 and 10 

minutes after intubation (P < 0.001), as 

shown in table 2. Regarding diastolic 

blood pressure, there was no significant 

difference in mean diastolic blood 

pressure at baseline reading (P > 0.05); 

however, it was significantly lower in 

study group than in control group before 

and after induction of anesthesia and 

also at time of endotracheal intubation 

and 5 and 10 minutes after intubation (P 

< 0.001), as shown in table 3. Regarding 

heart rate, there was no significant 

difference in mean heart rate at baseline 

reading (P > 0.05); however, it was 

significantly lower in study group than 

in control group before and after 

induction of anesthesia and also at time 

of endotracheal intubation and 5 and 10 

minutes after intubation (P < 0.001), as 

shown in table 4.   

 

Table 1: Demographic characteristics of control and study groups 

Characteristic 
Control group 

n = 30 

Melatonin group 

n = 30 
P 

Age 

   Range 20-43 20-45 

 Mean ±SD 33.19 ±4.71 32.81 ±5.01 > 0.05 

Gender 

   Male 17 15 > 0.05 

Female 13 15 

 Duration of anesthesia 

   Range 30-95 35-100 

 Mean ±SD 47.81 ±12.73 48.01 ±10.95 > 0.05 

ASA grade 

   I 18 16 > 0.05 

II 12 14 

 Type of surgery 

   Open 23 25 >  0.05 

Laparoscopic 7 5 

 Table 2: Systolic blood pressure throughout the period of operation 

Time 
Control group  

n = 30 

Melatonin group  

n = 30 
P 

Base line 128.56 ±7.51 127.91 ± 6.09 > 0.05 

before induction 129.19 ± 8.17 119.03 ±7.01 <0.001 

After induction 123.31 ± 7.14 118.38 ±6.92 <0.001 

At intubation 141.01 ± 5.27 121.09 ± 7.01 <0.001 

5 minutes 137.04 ± 6.91 118.03± 6.04 <0.001 

10 minutes 130.39 ± 7.01 115.48 ± 7.03 <0.001 
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Figure 1: Systolic blood pressure throughout the period of operation 

Table 3: Diastolic blood pressure throughout the period of operation 

Time 
Control group 

n = 30 

Melatonin group 

n = 30 
P 

Base line 81.53 ± 5.52 82.72 ±5.07 > 0.05 

before induction 82.29 ± 7.18 71.12 ±5.04 <0.001 

After induction 81.37 ± 6.13 70.27 ±7.71 <0.001 

At intubation 92.07 ± 7.22 71.14 ±6.09 <0.001 

5 minutes 90.14 ± 5.97 78.12 ± 5.02 <0.001 

10 minutes 89.18 ± 6.31 75.35 ± 5.07 <0.001 

 

Figure 2: Diastolic blood pressure throughout the period of operation 
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Table 4: Heart rate throughout the period of operation 

Time 
Control group 

n = 30 

Melatonin group 

n = 30 
P 

Base line 82.42 ±8.19 83.41 ±8.18 > 0.05 

before induction 83.34 ±8.25 70.24 ±6.23 <0.001 

After induction 83.23 ±7.37 71.32 ±8.32 <0.001 

At intubation 85.16 ±8.38 72.21 ±7.26 <0.001 

5 minutes 87.21 ±7.41 79.97 ±8.17 <0.001 

10 minutes 86.23 ±7.28 76.81 ±7.42 <0.001 

 

 

Figure 3: Heart rate throughout the period of operation 

Discussion 

The present study and the results 
shown in the previous chapter were 
designed for surveying the part of 
melatonin in constricting hemodynamic 
reactions to laryngoscopy and 
intubation. Melatonin (N-acetyl-5-
methoxytryptamine) is a pineal organ 
hormone which controls the circadian 
rhythm. It has been utilized for sleep 

disturbances issue, perioperative 
anxiolysis and sedation, intellectual and 
psychomotor functions (14-16). It is 
suggested that its inhibitory activities on 
focal sensory system in charge of 
sedation and anxiolysis may have a part 
in weakening hemodynamic reactions to 
laryngoscopy and intubation. Rosenberg 
et al. examined the part of 
perioperative melatonin in the 
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alteration of blood pressure changes 
showing that melatonin has 
sympatholytic activity (17). This is in help 
of our supposition. The pinnacle impact 
of exogenous melatonin ranges from 60 
to 150 min (18). Based on this, we made 
a theory that melatonin can give 
hemodynamic security amid 
laryngoscopy and intubation when given 
120 min before anesthesia. It was found 
that in melatonin group, systolic blood 
pressure was lower than baseline values 
throughout all time intervals till 10 min 
after intubation in comparison with the 
control group in which there was a 
significant rise. Comparable patterns 
were observed for diastolic and heart 
rate. It has been considered that 
melatonin lessens mean blood pressure 
in volunteers (19, 20). An investigation on 
rats uncovered that pinealectomy 
brought about serious hypertension (21). 
Mohammed et al. thought about the 
part of oral melatonin 6 mg and 9 mg 
with placebo treatment directed 1 h 
before medical procedure in weakening 
blood pressure changes to laryngoscopy 
and intubation. They saw that there was 
a decrease of pulse as to systolic, 
diastolic and mean blood pressure; and 
perfusion index in study as well as 
control group (22). The way of effect of 
melatonin on blood pressure is 
perplexing. The reduction in blood 
pressure may be attributable to binding 
of melatonin in the vascular walls so 
that catecholamins effect is obliterated 
(23). It may interfere with the peripheral 
as well as central autonomic system, 
causing a reduction in adrenergic 
outflow and resulting catecholamine 
levels (24). Furthermore, it may induce 
relaxation of arterial wall smooth 
muscle by enhancing the availability of 

nitric oxide (25). What’s more, it might 
likewise act through particular receptors 
melatonin receptor 1 or melatonin 
receptor 2 found either peripherally or 
centrally (26). It additionally has free 
radical rummaging impact prompting 
dilatation of veins, and it might work by 
means of epigenetic component at zone 
postrema in the brain (27). The pulse 
bringing down impact could likewise be 
because of the calming activity of orally 
managed melatonin. The sedative effect 
is mainly due to binding at GABA-A 
receptor and exerting its anaesthetic 
effect (23). We saw that pulse was 
additionally lower than standard 
qualities at all purposes of time in 
melatonin group when contrasted with 
the control group. Notwithstanding, in a 
comparative report, no distinction was 
seen in the progressions of pulse in the 
melatonin group when contrasted with 
the control group (22). The pulse bringing 
down impact of melatonin might be 
credited to its anxiolytic activities. The 
fundamental component is likely the 
cooperative energy among melatonergic 
and GABA ergic frameworks. It likewise 
has pain relieving impacts as seen by 
different specialists and this may 
likewise add to the hemodynamic 
stability (28). Moreover, the size of the 
haemodynamic reactions is directly 
related to the force applied during 
laryngoscopy and to the duration of 
laryngoscopy. Therefore, those patients 
who were in need for more than one 
attempt and more than 20 s for 
laryngoscopy were dropped from study. 
Since this study is concerning 
haemodynamic reactions and 
antihypertensive drugs effects on the 
autonomic receptors, diabetic patients 
usually have some degree of autonomic 
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neuropathy, besides that aging may 
cause blood vessel wall to be harder 
due to atherosclerosis. All these may 
interfere with the study outcome; 
therefore, these patients were excluded 
from the current study. In conclusion, 
melatonin is a helpful medication for 
use in general anesthesia to ameliorate 
hemodynamic response to endotracheal 
intubation. 
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