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Abstract: 

Background and objectives: Laryngoscopy and intubation is always associated with a reflex sympathetic pressor response resulting 

in tachycardia and hypertension which may be fatal in high risk patients. The aim of this study was to evaluate and compare the 

effects of Dexmeditomidine and Fentanyl in attenuation of the haemodynamic response to laryngoscopy and intubation. 

Study design: A prospective, randomized, double-blind study. 

Methods: This study was carried out in 60 normotensive, ASA grade I and II patients, aged 18 to 60 years who were scheduled for 

elective surgery under general anaesthesia. The patients were divided into two groups of 30 each. Group D-  received inj. 

Dexmeditomidine 1µg/kg diluted to 20 ml with normal saline. Group F - received inj. Fentanyl 2µg/kg diluted to 20 ml with normal 

saline. Both drugs were infused with infusion pump over a period of 10 minutes . Haemodynamic parameters like heart rate, systolic 

blood pressure, diastolic blood pressure, mean blood pressure and rate pressure product were recorded after completion  of 

administration of study drug, during intubation and ;1 ,2,3,5,7 and 10 minutes after intubation. 

Results: After laryngoscopy and intubation, maximal mean increase in heart rate was 8.17% and 14.64% in group D and Group F 

respectively. Similarly, maximal increase was 10.22% and 12.5% in systolic blood pressure; 10.90% and 23.42% in diastolic BP; 

9.02% and 18.34% in mean BP and; 17.92% and 37.79% in rate pressure product in Group D and Group F respectively. Statistically 

the increase was more significant in Group F than Group D. 

Conclusion: Haemodynamic response to laryngoscopy and intubation was attenuated by both Dexmeditomidine and  Fentanyl. But 

Dexmeditomidine 1µg/kg was more effective than Fentanyl 2µg/kg. 
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Introduction 

Direct laryngoscopy and intubation are always 

associated with an increase in blood pressure and heart 

rate due to reflex sympathetic discharge caused by 

stimulation of pharynx, epipharynx, larynx and trachea. 

The catecholamine release via increase in 

sympathoadrenal activity leads to hypertension, 

tachycardia and arrhythmias. Tachycardia increases 

myocardial oxygen consumption, decreases diastolic 

filling and also reduces coronary blood supply.1 

Though these changes are well -tolerated  by healthy 

individuals, they may be fatal in patients with untreated 

hypertension,  coronary artery disease, intracranial 

aneurysm, poor myocardial function, open eye injury 

etc.2  

The laryngoscopic  reaction in such patients may 

predispose to the development of pulmonary oedema,  

myocardial  insufficiency, left ventricular failure and 

cerebrovascular accident.3 Various non-

pharmacological methods like use of laryngeal mask 

airway, glassopharyngeal and superior laryngeal nerve 

blocks , intratracheal  injection of  xylocaine, smooth 

and quick intubation etc. have been used to blunt this 

sympathetic response but  with varying success.4 

Various drugs like opioids,  barbiturates, 

benzodiazepines, beta blockers, calcium channel 

blockers, vasodilators etc. are used prior to 

laryngoscopy and intubation for attenuating the pressor 

response.5,6 

One of the most studied drugs to attenuate the 

haemodynamic response  is Fentanyl.7 It is a short -

acting opioid agonist 75-125 times more potent than 

morphine. It has  a rapid onset but has a distinct time 

lag between the peak plasma concentration and the 

peak slowing on the EEG of around 3-7 minutes, thus 

causing delay in clinical effect.8 The effect of Fentanyl 

on cardiovascular system is not much. The bradycardia 

caused by it is considered to be due to central vagal 

stimulation.9 Dexmeditomidine is the new alpha-2 

agonist having 8 times more affinity for alpha-2 

adrenoreceptors  than clonidine.10 It produces sedative, 

analgesic and central sympatholytic effects. It reduces 

norepinephrine release at neuroeffector junction, 

inhibits neurotransmission of sympathetic  nerves and 

decreases plasma catecholamines, which results in a 

slight decrease in blood pressure and lowering of the  

heart rate.11-13 With an emphasis on multidimensional 

features of Dexmeditomidine and a very popular drug 

Fentanyl, we designed a randomized, prospective 

double- blinded study to evaluate and compare the 

efficacy of Dexmeditomidine and Fentanyl in 

attenuation of haemodynamic response to 

laryngoscopy and intubation. 

Material and methods: 

After obtaining the ethical committee approval ,a 

randomized controlled study was formulated. The 

study population comprised 60 patients with ASA 

physical status I and II, aged 18- 60 years ,scheduled 

for elective surgery under general anaesthesia .Patients 

with cardiovascular disease, epilepsy, hypertension, 

chronic obstructive pulmonary disease, morbid obesity, 

heart block, diabetes mellitus, renal disease, pregnancy 

and anticipated difficult airway were excluded from the 

study. All patients were examined one day before. 

Included patients received necessary information about 

the study and gave their written consents. The patients 

were randomly assigned to one of the two groups each 

containing 30 patients. These are: Group 

D(Dexmeditomidine Group) and Group F(Fentanyl 

Group).These groups were determined with closed 

envelopes. The subjects were blinded to the treatment 

they received. The Anaesthesiologists  who prepared 

and administered the medications were provided to be 

different. 
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All the patients were premedicated with inj. 

Midazolam 0.02 mg/kg intravenously and inj. 

Glycopyrollate 0.004mg/kg intramuscularly 30 minutes 

prior to induction of anaesthesia. On arrival to 

operation theatre routine monitoring was started. The 

patient’s baseline heart rate, systolic BP, diastolic BP, 

mean BP and oxygen saturation (SpO2) were recorded 

after 5 minutes settling in the operation theatre. 

Group D patients received inj. Dexmeditomidine 

1µg/kg diluted to 20 ml in normal saline, over a period 

of 10 minutes ,with syringe pump. 

Group F patients received inj.  Fentanyl 2µg/kg diluted 

to 20 ml in normal saline, over a period of 10 minutes 

,with syringe pump. Then patients were preoxygenated 

with 100% oxygen for 3 minutes. Anaesthesia was 

induced with inj. Thiopentone 5mg/kg. Endotracheal 

intubation was done under the effect of inj. 

succinylscholine 2mg/kg IV. Laryngoscopy and 

intubation was performed within 15 seconds. If time 

exceeded for 15 seconds, such patients were excluded 

from the study. Anaesthesia was maintained with 60% 

nitrous oxide,40% oxygen,1% sevoflurane and inj. 

vecuronium 0.08mg/kg IV. Surgical incision was taken 

after completion of the data collection process. The 

vital parameters like heart rate, systolic BP, diastolic 

BP ,mean  

BP and rate pressure product were recorded at 

following time intervals-- 

BASELINE (before injection of study drug), 

PREINDUCTION (after complete administration of 

study drug), INTUBATION (during intubation), 1 

MIN, 2 MIN, 3 MIN, 5 MIN, 7 MIN and 10 MIN after 

intubation. 

The incidences of bradycardia (HR<50/min) and 

hypotension (SBP<90mmhg) were also noted. Subjects 

with bradycardia were to be given inj. Atropine 0.6mg 

IV and for hypotension fluid loading (10ml/kg) and/or 

inj. Ephedrine 5-10mg IV. After  the operations the 

patients were monitored in recovery room for one hour 

and then transferred to wards .The endpoint of this 

study was to determine the differences of 

haemodynamic parameters between groups. 

Statistical analysis:                                            

The results obtained in this study were presented in 

tabulated manner and analysed using Microsoft Excel 

and SPSS software (version 10,2010)for windows. The 

two groups were compared by using t test. The results 

were expressed as mean ± SD. P value <0.05 was 

regarded as statistically significant, p<0.001 highly 

significant, p<0.0001 extremly significant and p>0.05 

was regarded as non significant. The sample size was 

achieved as follows  (ref. Nermin Gogus et al)14--
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Results: 

There was no difference between two groups according 

to age, sex and weight. (table1).In each group, the 

results were compared with the baseline. The two 

groups were also compared with each other. 

1] Heart rate (HR) -Mean HR decreased at 

Preinduction and from 3MIN to 10MIN in Group D 

(table 3);  and at Preinduction  in group F(table 4). 

When the two groups were compared with each other, 

the mean HR was statistically  significantly lower in 

group D than Group F at  Preinduction, Intubation and 

from 1MIN to 10 MIN (table 2B). 

Mean HR  increased at 1MIN in Group D ; and at 

Preinduction and from 1MIN to 5MIN in Group 

F.(tables 3,4). When the two groups were compared, 

the mean HR  was statistically  significantly higher in 

Group F than Group D from Intubation to 10MIN 

(table 2B),(fig. 1). 

2]Systolic BP (SBP)-- 

Mean SBP was decreased at Preinduction and from 

2MIN  to 10MIN in Group D(table 3); and at 

Preinduction and from 3MIN to  10MIN in Group 

F(table 4).When two groups were compared, the mean 

SBP was statistically significantly lower in Group D 

than Group F from 1MIN to 2MIN (table 2A). 

 Mean SBP was increased at Intubation and 1MIN in 

Group D; and at Intubation,1MIN and 2MIN in Group 

F. (tables 3,4). 

When the groups were compared with each other, 

mean SBP was statistically significantly higher in 

Group F than Group D from 1MIN  to 10MIN. (table 

2A),(fig 1).   

2]Diastolic BP (DBP)-- 

Mean DBP decreased at Preinduction and  from 2MIN 

to 10MIN in Group D(table 3); and at Preinduction and 

from 5MIN to 10MIN in Group F(table 4).When 

groups were compared with each other, mean DBP was 

statistically significantly  lower in  Group D than 

Group F at Preinduction, Intubation and from 1MIN to 

10MIN (table 2A). 

Mean DBP was increased at Intubation and 1MIN in 

Group D; and at Intubation,1MIN and 2MIN in Group 

F. (tables 3,4). When groups were compared with each 

other, mean DBP was statistically significantly higher 

in Group F than Group D at Preinduction, Intubation  

and from 1MIN to 10 MIN (table 2A),(fig 2). 

2]Mean BP (MBP)-- 

Mean MBP decreased at Preinduction and from 2MIN 

to 10MIN in Group D(table 3); and at Preinduction and 

from 3MIN  to 10MIN in Group F(table 4).When the 

groups were compared with each other, mean MBP 

was statistically significantly  lower in Group D than 

Group F at Preinduction Intubation and from 1MIN to 

10MIN (table 2A). 

Mean MBP increased at Intubation and 1MIN in group 

D; and at Intubation,1MIN and 2MIN in Group 

F.(tables 3,4). When the groups were compared, mean 

MBP was statistically significantly higher in Group F 

than Group D at Preinduction, Intubation  and from 

1MIN to 10MIN (table 2A),(fig.2). 

2]Rate pressure product (RPP)-- 

Mean RPP decreased at Preinduction and from 2MIN 

to 10 MIN in Group D(table 3); and at Preinduction 

and from 3MIN to 10MIN  in Group F(table 4). When 

the groups were compared with each other, mean RPP 

was statistically significantly  lower in Group D than 

Group F at Preinduction , Intubation and from 1MIN to 

10MIN (table 2B). 

Mean RPP was increased at Intubation and 1MIN in 

Group D; and at Intubation 1MIN and 2MIN in Group 

F. (tables 3,4). When groups were compared with each 

other, mean RPP was statistically significantly higher 

in Group F than Group D at Preinduction ,Intubation 

and from 1MIN to 10MIN (table 2B). 

147 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 01, October 2015, Pages 144-156 

145 

www.ijhbr.com     ISSN: 2319-7072 

 

After complete administration of study drug there was 

statistically significant decrease in HR,SBP,DBP,MBP 

and RPP  in both groups but comparatively more in 

Group D than Group F. After laryngoscopy and 

intubation there was increase in all parameters in both 

groups ,but more in Group F than Group D. Maximal 

increase in HR was 8.17% and 14.64%  in Group D 

and Group F respectively (p<0.0001).Similarly 

maximal increase was 10.22% and 12% in SBP 

(p=0.0238); 10.90% and 23.42% in DBP (p<0.0001); 

9.02% and 18.34% in MBP (p<0.0001) and;17.92% 

and 37.79% in RPP (p<0.0001) in Group D and Group 

F respectively. 

2 patients in Group D and no patient in Group F 

developed bradycardia. It was successfully treated with 

inj. Atropine 0.6mg IV. No patient developed 

hypotension in either group. No patient complained of 

nausea, vomiting and itching in any group. 

Discussion: 

Laryngoscopy and intubation are always associated 

with sympathetic nervous system stimulation and 

subsequent increase in blood pressure, heart rate and 

rate pressure product (RPP). These changes may not be  

tolerated by high- risk patients. Thus attenuation of 

haemodynamic response during intubation is an 

important aspect. Previous studies have reported that 

RPP > 20000 could precipitate angina pectoris or 

myocardial ischaemia due to increase in myocardial 

oxygen demand.15 In 1940 Reid and Brace16 found that 

the stimulation of the upper respiratory tract provoked 

an increase in vagal activity. But in 1941Burstein et 

al17 found that the pressor response was due to 

augmentation of sympathetic activity due to 

stimulation of epipharynx and laryngopharynx. Many 

techniques or drug combinations were tried by 

different authors to attenuate this response. Fentanyl, a 

potent opioid analgesic acts on µ receptors. It decreases 

sympathetic  tone and increases parasympathetic tone. 

Due to this property it is used to attenuate the pressor 

response to intubation.18 The sedative, analgesic, 

anxiolytic, sympatholytic and blunting of 

haemodynamic responses by the use of 

Dexmeditomidine are being extensively studied. These 

are mediated by the activation of alpha-2 receptors 

located in the post-synaptic terminals in the CNS, 

which then causes decreased neuronal activity and 

increased vagal activity.19  

This study was undertaken to evaluate and compare the 

effects of Dexmeditomidine and Fentanyl on the 

attenuation of the haemodynamic response to 

laryngoscopy and intubation. Various doses of 

Dexmeditomidine ranging from 0.5 to 2µg/kg have 

been investigated for attenuation of pressor 

response.12,13  Saĝiroĝlu et al20  conducted a study with 

different doses of Dexmeditomidine and found that the 

dose of 1µg/kg is more effective than 0.5µg/kg without 

causing any side effects. So, we also conducted the 

study with the same dose of 1µg/kg. Many studies have 

also shown than Fentanyl in the dose of 2µg/kg is more 

effective and safe for attenuation of pressor response.21 

Hence we used the same dose in our  study. 

In this study we found that patients given either 

Fentanyl or Dexmeditomidine before induction of 

general anaesthesia produced lowering of 

HR,SBP,DBP,MBP and RPP before laryngoscopy and 

intubation, but the decrease was comparatively more in 

Group D. Shehabi et al22 also claimed that 

Dexmeditomidine produced predictable falls  in BP 

and HR in patients given Dexmeditomidine sedation in 

the ICU. In their study there was 16% reduction in HR 

from baseline. In our study there was 

16.4%,21.5%,22.59%,23.36% and 40.62% reduction in 

HR,SBP,DBP,MBP and RPP respectively. Malde et al 

21 compared the efficacy of a single dose of Fentanyl 
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(2µg/kg) and Lignocaine (1.5µg/kg).They found that 

both drugs attenuated the pressor response to 

intubation, but Fentanyl was better than Lignocaine. 

Recep Aksu A et al23  compared the efficacy of 

0.5µg/kg Dexmeditomidine and 1µg/kg Fentanyl given 

5 minutes before extubation in preventing 

haemodynamic response to tracheal extubation. They 

concluded that Dexmedomidine was more effective 

than Fentanyl in maintaining  haemodynamic stability. 

Feld JM et al24  found that Dexmeditomidine 0.5µg/kg 

bolus with 0.4µg/kg/hr infusion attenuated BP more 

than Fentanyl 0.5µg/kg bolus with 0.5µg/kg/hr infusion 

in bariatric surgery. 

Nermin Gogus et al 14 compared the effects of 

Dexmeditomidine, Fentanyl and Esmolol on prevention 

of haemodynamic response to intubation and found 

that Dexmeditomidine was more effective than 

Esmolol and Fentanyl in preventing the increase in HR. 

They also observed that Dexmeditomidine was more 

effective in prevention of increases in SBP,DBP and 

MBP than Fentanyl ,but less effective than Esmolol. In 

the study done by SukhminderJit Singh Bajwa et al13  

they found that the dose of 1µg/kg of 

Dexmeditomidine attenuated but did not completely 

obtund the haemodynamic responses to laryngoscopy 

and intubation.The dose of 2µg/kg of Fentanyl was not 

sufficient to attenuate these pressor responses as there 

was 15-25 % increases in HR and BP. Scheinin et al 25 

observed  that Dexmeditomidine attenuated the 

haemodynamic responses to laryngoscopy and 

intubation. They measured catecholamine 

concentration and found lesser concentration of 

noradrenaline in mixed venous plasma in 

Dexmeditomidine group. Uzümcügil et al 26 in their 

study found good but inadequate effect of 1µg/kg 

Fentanyl in preventing haemodynamic response to 

LMA insertion. It may be due to the lower dose 

used.Suparto et al 27 observed 40% increase in both 

SBP and DBP in Fentanyl group; and 25% and 29% 

increase in SBP and DBP respectively in 

Dexmeditomidine group. In our study we found that 

HR was increased 8.17% from baseline 1 minute after 

intubation but returned immediately to normal 2 

minutes after intubation and then remained below the 

baseline from 3 minutes to 10 minutes in Group D .But 

in Group F the maximum increase in HR was during 

intubation (14.64%) and it never reached the baseline 

during the study period. SBP,DBP,MBP and RPP were 

increased during intubation and 1 minute after 

intubation, but immediately returned to baseline as well 

as crossed the baseline after 2 minutes of intubation in  

Group D. In contrast, these parameters were increased 

during intubation and remained high upto 2 minutes of 

intubation in Group F. Although there was fall in 

SBP,DBP,MBP and RPP 3 minutes after intubation, it 

was statistically less than in Group D. This confirms 

that Dexmeditomidine blunts haemodynamic response 

better than Fentanyl.Sulaiman et al28  in their study 

concluded that Dexmeditomidine can be considered 

before induction of general anaesthesia in patients 

undergoing elective 0ff pump CABG, even if patients 

are receiving β blockers. The effect of 

Dexmeditomidine on lowering HR,SBP,DBP,MBP and 

RPP could decrease myocardial oxygen requirement 

and may be advantageous for patients at risk of 

coronary artery disease. Hypotension and bradycardia 

are common adverse effects of Dexmeditomidine due 

to decreased  central sympathetic nervous system 

activity or preservation of baroreceptor reflex.29 Basar 

et al12 reported 5% incidence of bradycardia after single 

dose of 0.5µg/kg Dexmeditomidine. Ozkose et al 30 

observed bradycardia in 4 of their 20 patients after 

Dexmeditomidine administration.47In our study we 

observed bradycardia in 2 patients in Group D which 

149 



International J. of Healthcare and Biomedical Research, Volume: 04, Issue: 01, October 2015, Pages 144-156 

147 

www.ijhbr.com     ISSN: 2319-7072 

 

was successfully treated with inj. Atropine 0.6mg 

IV.There are some limitations of this study. First, the 

study population was  small. Second, the study was 

carried out in ASA grade I and II patients only. The 

study should be carried out in high-risk cardiac patients 

also to confirm the usefulness of the study drugs. 

Third, measurement of plasma catecholamines level 

was necessary to demonstrate effectiveness of the 

study drugs in decreasing sympathetic nervous system 

activity. Fourth, Bispectral Index monitoring of depth 

of anaesthesia was not done. Light plane of anaesthesia 

can cause tachycardia and hypertension. 

Conclusion: 

From this study we conclude that both Fentanyl 2µg/kg 

and Dexmeditomidine 1µg/kg are effective in 

obtunding the haemodynamic response to 

laryngoscopy and intubation, but Dexmeditomidine is 

better than Fentanyl. We recommend further studies 

regarding doses of drugs or use of drug combinations 

that will completely obtund the haemodynamic 

responses to laryngoscopy and intubation without 

causing any side effects. 
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      Group D (Mean ± SD) Group F (Mean  ± SD) 

Age (Years) 41 ±14 39±14 

Sex (M/F) 13/17 16/14 

Weight (Kg) 58 ± 6 58 ± 8 

 

Table 1:Demographic profile of two groups 

 SBP(mmHg) 

Time Group D 

mean±SD 

Group F mean±SD P Value 

 
145 

 

 
145 

 

 
145 

 

 
145 

 
Pre Induction 101.13±8.18 102.13±9.28 0.6596 

Intubation 140.76±9.14 144.4±10.72 0.1623 

1 min 142±8.79 147.93±10.89 0.0238 

2min 120.3±9.18 142.1±10.96 <0.0001 

3min 109.06±7.78 121.63±11.52 <0.0001 

5 min 97.06±5.96 116.9±12.13 <0.0001 

7 min 93.86±4.57 113.63±12.28 <0.0001 

10 min 97±4.64 110.9±12.7 <0.0001 

DBP(mmHg) MBP(mmHg) 

Group D mean±SD Group F mean±SD P Value Group D mean±SD Group F 

mean±SD 

P Value 

79.4±6.82 82.53±7.56 0.096 97.36±5.27 99.04±5.8 0.2451 

61.46±5.27 67.43±7.43 0.0007 74.61±7.33 79.12±5.16 0.0078 

84.9±7.48 92.96±8.48 0.0002 103.58±5.45 109.37±7.46 0.0011 

88.06±7.06 101.86±7.89 <0.0001 106.15±5.49 117.21±5.77 <0.0001 

70.8±6.67 95.2±8.52 <0.0001 88.39±5.15 111.22±5.77 <0.0001 

64.76±6.04 79.06±7.77 <0.0001 79.52±4.78 93.09±6.26 <0.0001 

59.4±5.18 74±7.75 <0.0001 71.95±3.8 88.29±6.31 <0.0001 

57.4±5.14 73.2±7.72 <0.0001 69.55±3.69 86.78±6.37 <0.0001 

59.6±5.3 72.66±7.53 <0.0001 72.05±3.8 84.96±5.75 <0.0001 

Table 2 A 
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Table 2 B 

 

 

 

 

 

 

 

 

 

Time SBP(mmHg)mean±SD DBP(mmHg)mean±SD 

BASELINE 128.83±9.81 P vaiue 79.4±6.82 P value 

Preinduction 101.13±8.18 <0.0001 61.46±5.27 <0.0001 

Intubation 140.76±9.14 <0.0001 84.9±7.48 0.0043 

1 min  142±8.79 <0.0001 88.06±7.06 <0.0001 

2 min 120.3±9.18 <0.001 70.8±6.67 <0.0001 

3 min 109.06±7.78 <0.0001 64.76±6.04 <0.0001 

5 min 97.06±5.96 <0.0001 59.4±5.18 <0.0001 

7 min 93.86±4.57 <0.0001 57.04±5-14 <0.0001 

10 min 97±4.64 <0.0001 59.6±5.3 <0.0001 

 

MBP(mmHg)mean±SD HR(beats/min) mean±SD RPP (mmHgmin
-1)

mean±SD 

97.36±5.27 P value 82±5.31 P value 10576.33±1107.01 P value 

74.61±7.33 <0.0001 68.76±4.68 <0.0001 6277.66±879.67 <0.0001 

103.58±5.45 <0.0001 83.86±5.23 0.1769 12000.96±1163.79 <0.0001 

106.15±5.49 <0.0001 88.7±5.23 <0.0001 12472±1233.02 <0.0001 

88.39±5.15 <0.0001 82.13±5.52 0.9263 8799±1065 <0.0001 

79.52±4.78 <0.0001 71.43±5.54 <0.0001 7066.36±804.67 <0.0001 

71.95±3.8 <0.0001 71.06±5.52 <0.0001 6102.63±615.76 <0.0001 

69.55±3.69 <0.0001 70.06±5.33 <0.0001 5535.1±1768.74 <0.0001 

72.05±3.8 <0.0001 69.73±5.28 <0.0001 5782.53±575.59 <0.0001 
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              Table 3 :  

 

 

 

 

 

 

 

 HR(beats/min) 

Time Group D 

mean±SD 

Group F 

mean±SD 

P Value 

Baseline 82±5.31 84±5.83 0.1701 

Preinduction 68.76±4.68 80.76±5.59 <0.0001 

Intubation 83.86±5.23 96.3±5.86 <0.0001 

1 min 88.7±5.23 93.8±5.99 0.0009 

2min 82.13±5.52 90.93±5.66 <0.0001 

3min 71.43±5.54 88.86±6 <0.0001 

5 min 71.06±5.52 87.63±5.79 <0.0001 

7 min 70.06±5.33 82.26±5.69 <0.0001 

10 min 69.73±5.28 86.83±5.76 <0.0001 

 

RPP mmHgmin
-1 

Group D 

mean±SD 

Group F   

mean±SD 

P Value 

10576.33±1107.1 10888.33±1254.53 0.3113 

6277.66±879.67 6877.83±912.01 0.012 

12000.96±1163.79 13418.27±1524.62 0.0002 

12472±1233.02 15003.4±1442.89 <0.0001 

8799±1065 13521.07±1533.1 <0.0001 

7066.36±804.67 9614.93±1370.27 <0.0001 

6102.63±615.76 8643.46±1234.23 <0.0001 

5535.1±1768.74 8315.8±1248.32 <0.0001 

5782.53±575.59 8043.46±1107.77 <0.0001 
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 Fig.1:Comparison of Heart rate (HR) and Systolic Blood Pressure(SBP) between Group D and 

Group F. 

  

Fig.2.Comparision of Diastolic blood pressure (DBP)  and Mean Blood Pressure(MBP) between 

Group D and Group F. 
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