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perioperative hormonal stress responses, hemodynamic stability and
postoperative analgesia in patients with gallbladder diseases undergoing
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ABSTRACT

Background: Hemodynamic derangement due to pneumoperitoneum and postoperative pain
after laparoscopic cholecystectomy can be detrimental; this study investigated whether pre-
operative intravenous (I.V.) infusion of clonidine or Magnesium Sulfate (MgSO,) could attenu-
ate hemodynamic responses, reduce serum cortisol level and improve post-operative
analgesia.

Materials and Methods: In total, 105 patients scheduled for laparoscopic cholecystectomy
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were randomized to either group C (L.V. infusion of clonidine 1.5 pg/kg), group M (L.V.infusion of pneumoperitoneum;
MgSO, 30 mg/kg) or group S (I.V. infusion of isotonic saline) 15 min before induction of general clonidine; MgSO,-serum
cortisol

anesthesia. Outcome variables were heart rate (H.R.), mean arterial pressure (MAP), serum
cortisol leveln, total analgesic requirements and recovery time.

Results: HR was significantly lower in group C than that in groups M and S. MAP and serum
cortisol were significantly lower in groups C and M than that in control group. Pain score was
better in groups C and M than group S at the first 2 hours post-operative with (P values 0.024
and 0.19), respectively. Reduced post-operative analgesic requirement with delayed onset to
first analgesic request were observed in groups C and M compared with the control group .
Recovery time was significantly rapid in group C than that of groups M and S.

Conclusion: Pre-operative I.V. infusion of clonidine and MgSQ, significantly attenuated the
hemodynamic response to pneumoperitoneum, reduced serum cortisol level, reduced post-
operative pain and analgesic requirement as compared to controls in patients undergoing
laparoscopic cholecystectomy. Clonidine was superior compared to MgSO, regarding H.
R. control and rapid recovery.

1. Introduction Methods to reduce these effects include administra-

Laparoscopic cholecystectomy has become the mile-
stone accomplishment in the modern arena of surgical
practice as a great advance in the management of
patients with symptomatic gallbladder diseases. It has
also become an integral component of ambulatory
and one-day procedures; hence, it requires
a balanced anesthesia technique to obtain a smooth
post-operative recovery. It has the advantages of lesser
tissue trauma, reduced post-operative pain, shorter
hospital stay, more rapid return of normal activities
with significant cost savings [1].

However, the pneumo-peritoneum created during
laparoscopy can induce stimulation of the neuro -
endocrinal pathway which in turn increase the levels
of several mediators such as catecholamines, renin,
vasopressin, prostaglandins and cortisol with subse-
quent various hemodynamic and respiratory effects
that may be harmful to the patients [2,3].

tion of some pharmacological preparations to the
patients, which will modify the response of anesthetic
drugs [4,5].

Clonidine is a commonly used a,.agonist premedi-
cation that showed subsequent significant reduction
in anesthetic requirements, less airway hyper-
reactivity, less heart rate and less blood pressure
increase [6].

Magnesium sulfate is an antagonist of N-methyl-
D-Aspartate (NMDA) receptors that has been recently
shown to have a potential to reduce intra-operative
anesthetic requirements and to reduce post-operative
pain [7].

This study is designed to compare the effects of pre-
operative infusion of clonidine and magnesium sulfate
on hemodynamic stability, peri-operative cortisol
levels and post-operative analgesia in elective laparo-
scopic cholecystectomy procedures.
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2. Materials and methods

This prospective, randomized, double-blind, placebo-
controlled, comparative clinical study was carried out
in Qena university hospitals in the time period from
January 2016 to July 2017. Written informed consent
was taken from every patient participating in the study
after getting approval from Ethical Committee of Qena
University Hospitals, Qena, Egypt (Chairperson Prof.
Ahmad Abolyosr).

This study was registered in the Australian New
Zealand Clinical Trials Registry (ANZCTR) and the allo-
cated number is: ACTRN12616001233415. The web
address of the trial is http://www.ANZCTR.org.au//
ACTRN .aspx.

One hundred five (105) patients, of either sex, aged
18-60 years, American Society of Anesthesiologists
(ASA) grade | and Il scheduled for elective laparoscopic
cholecystectomy were included. Patients with cardio-
vascular, respiratory, renal, hepatic, neurological dis-
eases, morbidly obese patients, diabetes mellitus,
pregnant or breast-feeding females, prolonged proce-
dure (more than 60 minutes), anticipated difficult intu-
bation, patients on anti-hypertensives, anti-psychotics,
analgesics, corticosteroids or sedative medications
were excluded from the study.

During pre-anesthetic checkup, a thorough clinical
examination was done along with routine laboratory
investigations for each patient. All patients were kept
in an NPO status for 8 hours before surgery.

All patients who fulfilled inclusion criteria were
included and an intravenous (I.V.) line was started
and preloading with done with 10 mL/kg ringer
s lactate solution. Randomization method was done
according to a computer-generated random table.
Allocation concealment was done using closed envel-
ops to randomize the patients into three groups.

Group C (n = 35): Received 1.5 pg/kg of clonidine
hydrochloride (Catapressin ampoule 0.150 mg/mL -
Boehringer Ingelheim) diluted with normal saline
(total volume 50 mL), given slow intravenous infusion
via syringe pump over 15 min before induction of
general anesthesia.

Group M (n = 35): Received 30 mg/kg of magnesium
sulfate diluted in normal saline (total volume 50 mL),
given slow intravenous infusion via syringe pump over
15 min before induction of general anesthesia.

Group S (n = 35): Received 50 mL normal saline,
given slow intravenous infusion via syringe pump
over 15 min before induction of general
anesthesia.

In order to facilitate blinding, the test solution was
prepared by the first anesthesiologist who is not
involved in the study in identical syringes and infused
with syringe pumps (perfuser compact, B Braun).
Neither the recording (second) anesthesiologist, nor
the patient were aware of the kind of the drug.
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In all cases, surgery was performed as the first
operation of the day to eliminate diurnal variation in
circulating steroid hormones.

In the operation theatre, standard monitoring
including pulse oximetry, non-invasive blood pressure,
five-lead electrocardiography (E.C.G.), end-tidal carbon
dioxide (EtCO,) and temperature were connected to
the patient and baseline cardio-respiratory parameters
were noted and recorded at an interval of 10 min.

The level of anesthesia was continuously monitored
intraoperative with bispectral index (BIS) (E-Enotropy —
01,GE monitor, Enotropy easy fit sensor-GE healthcare-
Finland). The target BIS range was 40-60 for surgical
anesthesia to prevent any hemodynamic changes aris-
ing due to awareness. Intermittent boluses of propofol
were titrated and administered when indicated to
achieve this target and the total intraoperative dose
of propofol was recorded.

After 3 min pre-oxygenation with O, 100%, anesthe-
sia was induced with a standard anesthetic protocol
using intravenous (l.V.) fentanyl citrate 1 pug/kg, propo-
fol 2 mg/kg over 30 s until BIS was below 60 and then
endotracheal intubation was facilitated by atracurium
0.5 mg/kg body weight. Lungs were mechanically ven-
tilated with O, 100% and anesthesia was maintained
with isoflurane 1.1% and atracurium 0.1 mg/kg every
20 min. Ventilation was adjusted to maintain ETCO, in
the range of 32-36 mm Hg. Patients were placed in
supine position with 15° left lateral tilt and 30° head
elevation. During surgery, CO, pneumo-peritonium
was established and maintained at a pressure of
around 12-14 mm Hg by an automatic insufflation
unit till the completion of surgery. Normothermia was
maintained during the operation and Ringer lactate
solution was administered in a maintenance dose
according to volume requirements and blood loss.

Any hypotension (MAP <20% preoperative) was
treated with a fluid bolus of normal saline 250-
300 mL if hypotension did not respond to fluid admin-
istration, ephedrine 5 mg V. was the second line of
management. Any incidence of bradycardia (H.R. < 50/
min.) was managed with atropine 0.5 mg [LV.
Hypertension (MAP>20%preoperative) was managed
with nitroglycerine infusion.

At the end of surgery, inhalational anesthesia dis-
connected and BIS was allowed to rise to 80 and
residual neuromuscular block was reversed by neostig-
mine in a dose of 0.04 mg/kg and atropine in a dose of
0.02 mg/kg intravenously. Trachea was extubated after
complete reversal of neuromuscular blockade and
restoration of spontaneous respiration and patients
were transferred to recovery room.

The following intra-operative and recovery para-
meters were recorded;

- Mean intra-operative
(mm Hg).

- Mean duration of pneumoperitoneum (min).

abdominal pressure
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- Intraoperative consumption of propofol (mg/kg/
hour).

- Tracheal extubation time (BIS >80).

-Time to response to verbal commands (sponta-
neous eye opening).

The incidence of post-operative adverse events
including postoperative nausea and vomiting (PONV),
shivering, post-operative agitation and patient seda-
tion score =2 (was noted according to Ramsay sedation
score) as follows: O:Alert; 1: Quickly awake; 2: Asleep
but easily aroused; 3: Asleep with sluggish response to
verbal commands or touch; 4: No response to verbal
command or touch were recorded.

Pain was assessed using 10 point visual analogue
score (VAS) at 2, 4, 6, 8, 10 and 12 h postoperatively.
Patients were observed in the postoperative period till
VAS of 5 . Rescue analgesia in the form of injection
ketolorac 30 mg I.M. first. Tramadol 2 mg/kg L.V. was
given as a second line of analgesic. Time to first post-
operative rescue analgesic request as well as total
analgesic consumption in the first 24 hours postopera-
tively were recorded.

Mean blood pressure and Heart rate were recorded
at the following times:

1- Baseline (upon arrival in the operative room).

2- Pre-induction (before induction of general
anesthesia).

3- Three minutes after endotracheal intubation.

4- Before pneumoperitoneum (Pg).

5- Fifteen minutes after pneumoperitoneum (P;5s).

6- Thirty minutes after pneumoperitoneum (Pso).

7- Five minutes after exsufflation.

8- Five minutes after extubation.

2.1. Hormonal stress response evaluation

Neuroendocrine stress responses were assessed by
quantitative measurement of resting plasma concen-
trations of cortisol using in vitro diagnostic method
with the IMMULITE ® and IMMULITE 1000 analyzers
(Siemens healthcare diagnostics ,USA) in blood sample
collected peripherally from an antecubital vein of the
arm contralateral to the intravenous infusion . The
volume required is 10 UL serum (sample cup must
contain at least 100 UL more than the total volume
required). Storage of samples 7 days at 2-8°C or
3 months at —20°C.
Blood samples were obtained at:

(1) Thirty minutes before transferring the patient to
operative room (Baseline) [lo].

(2) Three minutes after endotracheal intubation [l4].

(3) Fifteen minutes after pneumoperitoneum [I].

(4) Five minutes after exsufflation [ls].

(5) Six hours after extubation [l4].

(6) First postoperative day [ls].

The samples were transferred to precooled tubes and
soon centrifuged at —4°C, and the plasma was stored
at —80°C until analysis. Concentrations of cortisol were
measured by commercially available radioimmunoas-
say kit (Roche Diagnostics,USA).

The primary outcome variable of this study was
Hemodynamic variables: (heart rate and mean blood
pressure) and plasma cortisol levels. The secondary
outcomes were: analgesic requirements, postopera-
tive sedation and any possible adverse events.

2.2. Sample size

The primary outcomes were heart rate, mean arterial
blood pressure (MAP) and plasma cortisol level (type
| error [a] 5% and power of study 90%). Based on a pilot
study on 10 patients subjected for laparoscopic chole-
cystectomy, it was calculated that 27 and 5 patients
per group were required to detect a significant 20%
intergroup difference in heart rate, mean arterial blood
pressure and plasma cortisol level respectively. To
compensate for possible dropouts, 35 patients per
group were included.

2.3. Statistical analysis

Data analysis was performed using SPSS version 21
(SPSS Inc.Chicago,USA). Data were presented as mean
+ SD or number (percentage). To compare mean values
between the three groups, one-way analysis of varianc
e(ANOVA) and post-hoc Tukey's were used. Variations
within the same group were analyzed using the paired-
samples t-test. The y>test was used for comparison of
proportions and frequencies among groups. P value
<0.05 was considered statistically significant .

3. Results

One hundred ten patients assessed for eligibility and
only one hundred-five patients were included in the
present study during a 18-month period with 33
patients in each group of the studied three groups:
two patients experienced prolonged surgery, one
patient developed symptomatic bradycardia requiring
atropine, one patient developed hypotension requir-
ing vasopressor support and one patient developed
laryngospasm (Figure 1) .

All the three groups were comparable with respect
to age, sex, body weight, ASA grade and the duration
of surgery (P > 0.05) (Table 1).

Regarding hemodynamic variables such as HR and
MAP, the baseline vitals were comparable among the
three groups. H.R. had statistically significant lower
values in group C compared to groups M and S at Py,
P,s, P3o after exsufflation and after extubation
(P < 0.001). No significant episodes of bradycardia
were noted in any group (Figure 2).
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Assessed for
Eligibility (n=110)

Excluded(n=5)
.prolonged surgery=2
.symptomatic bradycardia=1
.symptomatic hypotension=1

laryngospasm=1

Randomized (n=105)

Allocation

.Allocated to clonidine group(n=35)

.Received allocated intervention(n=35)

.Received allocated intervention(n=35)

Lost to follow up (n=0)

Analyzed(n=35)

Figure 1. Participant flow chart.

Table 1. Demographic characteristics of the three studied
groups(Mean = SD).

.Allocated to magnesium sulfate
group(n=35)

Follow up

Lost to follow up(n=0)

Analysis

|

.Allocated to control group
(n=35)

.Received allocated
intervention(n=35)

7 |

Lost to follow up(n=0)

Analyzed(n=35)

Group C Group M Group S P.
Demographic profile (n = 35) (n = 35) (n=35) Value
Age(years) 333+ 11.8 329+£123 31.7+123 0.795
Sex(F:M) 32:3 33:2 34:1 0.875
Weight(kg) 68.7+73 693+82 70.1+86 0742
ASA Grade(l:Il) 17:3 18:2 17:3 0.864
Duration of 578+74 569+79 583+81 0.693

surgery(minutes)

F:M = Female:Male ratio.

ASA = American Society Of Anesthesiologists

Data are represented as either mean + SD or by absolute numbers.

No significant differences regarding demographic profile amongst the
studied three groups (P > 0.05).

MAP was statistically significantly lower in groups
C and M compared with group S at Py, Pys5, P3q, after
exsufflation and after extubation (P < 0.05). No signifi-
cant episodes of hypotension were noted in any group
(Figure 3).

Plasma concentration of cortisol hormone was
a primary outcome in our study. Repeated measures
ANOVA revealed a highly statistically significant
higher hormone levels in the control group (group
S) compared to the studied two groups (groups
C and M) . The post hoc analyses showed similar
hormonal levels at baseline and highly statistically
significant higher levels of cortisol in the control

Analyzed(n=35)

group compared to the two studied groups groups
after endotracheal intubation (I;), 15 minutes after
pneumoperitoneum (l,) and 5 minutes after exsuffla-
tion (I3) {P < 0.001}. Then, slightly statistically signifi-
cant higher cortisol level in the control group
compared to the two studied groups at 6 hours
after extubation (I;) (P < 0.05), but there was no
statistically significant differences between the three
studied groups at first postoperative day (Is)
(P > 0.05) (Table 2).

Regarding the intra-operative events, there were no
statistically significant differences among the three
groups regarding the mean intra- abdominal pressure
and the mean duration of pneumoperitoneum
(P > 0.05) (Table 3). Intra-operative requirement of
propofol was highly statistically significant in group
S compared to both groups C and M (P < 0.001)
(Table 3).

When the three groups were compared for the
parameters of recovery; extubation time and time to
response to verbal commands had statistically signifi-
cant longer times in group M compared to both
groups C and S (P < 0.001) (Table 3). There was no
statistically significant difference in extubation time
and time to response to verbal commands between
group C and group S (P > 0.05) (Table 3).
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Figure 2. Heart rate changes in the studied three groups. PO, P15, P30 = before pneumoperitoneum and 15, 30 minutes after
pneumoperitoneum.Group C = Clonidine group, Group M = Magnesium sulfate group,Group S = Placebo(saline)group.Values are

in mean £ SD.Bpm = beat per minute.
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Figure 3. Mean arterial blood pressure (MBP) changes in the studied three groups. PO, P15, P30 = before pneumo-peritoneum
and 15, 30 minutes after pneumo-peritoneum.Group C = Clonidine group, Group M = Magnesium sulfate group, Group
S = Placebo(saline)group.Values are in mean + SD.MBP = Mean blood pressure.

Table 2. Plasma cortisol (ug /dl) level during different time intervals in the studied three groups.

Group C Group M Group S

(n = 35) (n = 35) (n = 35) P.Value
30 min. preoperative:(lo) 5.36 + 0.43 6.13 = 1.06 5.74 + 0.86 0.764N°
3 min .after endotracheal intubation:(l;) 6.56 + 1.11 7.48 +1.25 13.8 &+ 3.27%** <0.001
15 min. after pneumo- peritoneum: 9.85 + 2.87 10.49 + 2.92 23.4 + 4.9%*%* <0.001

(1)

5 min. after exsufflation (I5) 9.13 + 2.63 9.78 + 2.54 21.16 + 4.3%** <0.001
6 hours after extubation:(l,) 8.85 + 2.75 9.13 +£2.79 14.38 + 3.9% <0.05
First postoperative day:(ls) 832+ 2.12 8.86 + 2.8 9.56 + 3.7 0.628"°

Values are in mean +SD

There was a highly statistically significant increase in the level of cortisol in the control group compared to the two studied groups at | |,
and I3 (P < 0.001) then there was a statistically significant increase in cortisol level in the control group compared to the two studied
groups at 6 hours after extubation(l,) (P < 0.05) but there was no statistically significant differences between the three studied groups

at first postoperative day(ls) (P > 0.05).
*** = highly statistically significant.
* = statistically significant.
NS = non-significant.

Regarding postoperative a dverse events, group
S showed higher incidence of shivering, PONV and post-
operative agitation compared to groups C and M but
with no statistically significant differences (p > 0.05)
(Table 4). Also, group M showed higher incidence of
patient sedation score (5.7%) compared to groups C and
S but not statistically significant (P > 0.05) (Table 4).

Referring to post-operative pain, pain scores were
statistically significant higher in group S (Control
group) compared to both groups C and M at the first
2 hours post-operative where as P value = 0.024, 0.019,
respectively. Post-operative pain scores did not differ
significantly among the three groups at 4, 6, 8, 10 and
12 post-operative hours (Figure 3). However, analgesic
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Table 3. Intra- operative conditions and recovery characteristics in the studied three groups.

Group C(n = 35) Group M(n = 35) Group S(n = 35) P value

Mean intra-abdominal pressure(mm.Hg): 12.74 + 0.42 12.82 + 0.45 12.90 + 0.43 0.865
(NS)

Mean duration of pneumoperitoneum(min.): 34.86 + 3.25 32.96 + 2.94 3342 + 3.04 0.421
(NS)
Intraoperative requirement of propofol[maintainance](mg/kg/hour): 1.25 +0.25 1.74 £ 045 437 + 1.45*% <0.05(S)
Extubation time:(BIS>80) 6.8+ 1.7 9.9 £ 2.9*% 74+ 2.1 <0.01(S)
Response to verbal commands: 92+ 17 12.8 + 2.1* 9.1+17 <0.01(S)

Values are presented as mean + S.D
NS = non- significant
S = significant

Table 4. Postoperative adverse events in the studied three
groups.

Group C Group M  Group S
Variable: (n=35) (n=35 (n=35) P.alue
1-shivering: 0 0 2(5.7%)  0.452M°
2-PONV: 0 0 1(2.85%) 0.825™
3-post-operative 0 0 2(5.7%) 0.452™°
agitation:
3-post-operative 2(5.7%) 0 0 0.452"°

sedation score(=2):

-Values are expressed as number(%).
-NS = non- significant.

consumptions during the first 24 hours post-operative
was statistically significant higher in group S compared
to both groups C and M (P < 0.05) (Table 5). The total
post-operative analgesic consumption showed no sta-
tistically significant differences between the two stu-
died groups. Also, time to first analgesic requirement
was statistically significant longer in the two studied
groups compared to the control group (Table 5).

4. Discussion

The present study confirmed that preoperative I.
V. administration of either clonidine or magnesium
sulfate had attenuated the hemodynamic stress
response to pneumo-peritoneum, suppressed the ele-
vation of the stress hormone plasma cortisol level,
reduced postoperative pain with less consumption of
post-operative analgesics and without increased inci-
dence of post-operative side effects following laparo-
scopic cholecystectomy. Clonidine was superior than
MgSo, regarding better intra-operative control of
heart rate and earlier recovery criteria.

Importantly, the present study used an objective
qualitative measure of anesthetic state (BIS) to guide
anesthetic requirements and to determine end-points
[8], and measured the stress hormone serum cortisol

level to evaluate the possible mechanism of action of
both clonidine and magnesium sulfate in obtunding
stress responses of laparoscopic cholecystectomy.

Altan and Colleagues used clonidine 3 pg/kg intra-
venously over a period of 15 minutes before induction
and 2 pg/kg /hour by continuous infusion intra-
operatively. They observed frequent episodes of bra-
dycardia and hypotension in their study [9].

Kulka and colleagues observed similar incidences of
bradycardia and hypotension in their study [10]. Based
on their observations, we administered clonidine 3 pg/
kg L.V. 15 minutes before induction only.

Also, Elsharnouby and Elsharnouby used magnesium
sulfate 40 mg/kg L.V. over a period of 15 minutes before
induction and 15 mg/kg/hour by continuous infusion
intra-operatively. They noticed more episodes of severe
hypotension [11]. In the present study, we reduced the
dose to 30 mg/kg before induction only. The dose
selection in the present study for both drugs resulted
in a steady and smooth reduction of heart rate and MAP
with no episodes of bradycardia and hypotension.

Clonidine, a selective a,- adrenergic agonist, has
desirable actions like anxiolysis, sedation, analgesia,
anti-emesis, and anti-shivering . It inhibits catechola-
mine and vasopressin-mediated increase in systemic
vascular resistance (SVR) caused by pneumoperitoneum
[6]. Numerous studies using clonidine found effective
prevention of hemodynamic derangement because of
intubation and during laparoscopic cholecystectomy
[12,13]. However, higher doses of clonidine resulted in
significant bradycardia and hypotension [14].

Magnesium sulfate has shown to reduce the plasma
catecholamines and vasopressin levels, thus contribut-
ing to its obtunding effect on sympatho-adrenal
hemodynamic stress response and has also been
shown to have a vasodilatory action, thus contributing
to the reduction of blood pressure [7].

Table 5. Post-operative analgesic consumption in the three studied groups.

Variable Group C Group M Group S P. value

—24 hours post-operative rescue analgesia: 243 +£97 252 +10.1 78.8 + 15.6%** <0.001
.Ketorolac(mg): 324+7.2 25.7 £ 6.9 95.6 + 15.4%** <0.001
.Tramadol(mg):

-Onset of first post-operative rescue analgesia(hour): 49+15 52+16 1.7 £ 1.7%%* <0.001

-Data are presented as mean +SD
-P = the comparison among the three groups.
-*** = highly statistically significant (p < 0.001).
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The present study showed that clonidine has
a better control of H.R. as compared to magnesium
sulfate. However, the H.R. in magnesium sulfate group
never increased more than the control group.
Contradiction to our study, Mahajan and colleagues
observed that the laryngoscopy-induced haemody-
namic variation was better controlled with magnesium
sulfate while maintaining a BIS of 40-50 [15] .

Clonidine acts on central a-adrenoceptors and reduce
plasma concentrations of cortisol and adrenocortico-
trophic hormone in healthy adults [6]. Masala et al.
reported that LV. infusion of clonidine suppressed the
response of sympathetic system and the elevation of
plasma cortisol concentration in surgery for chronic sinu-
sitis [2]. However, other studies showed that administra-
tion of clonidine depressed the responses of sympathetic
systems but could not blunt the elevation of plasma
cortisol concentration in pelvic and breast surgeries [8,9].

Yotsui stated that administration of clonidine can not
suppress the responses of the hypothalamic-pituitary-
adrenal axis to surgical stress, except in minor surgeries
[16]. Also, Joris etal., used 8 ug/kg of clonidine which
significantly reduced the concentration of catechola-
mines but not vasopressin or plasma cortisol concentra-
tion [17]. Differences in species, route of administration,
time intervals and doses may explain these
contradictions.

The present study showed that both clonidine and
magnesium sulfate has attenuated the plasma cortisol
level while in the control group, the plasma cortisol level
increased after pneumoperitoneum and at the end of
surgery compared with the two studied groups. The
main and most reliable peripheral hormones that corre-
late well with the extent of the surgical trauma are cortisol
and caticholamines . In this light, this study investigated
the suitability of the studied two drugs (clonidine and
magnesium sulfate) for ameliorating the body response
to the wounds of laparoscopic cholecystectomy.

Our results showed that both clonidine and magne-
sium sulfate have better postoperative pain relief with
lower consumption of rescue analgesics than in the con-
trol group. Safe management of post-operative pain
represents a unique challenge and multimodal analgesia
is usually implemented to reduce both inhalational anes-
thetics and opioid requirements with their predicted side
effects. The perioperative use of clonidine and magne-
sium sulfate have shown to reduce postoperative pain as
well as postoperative analgesic consumption [18-20].
Clonidine, being a centrally acting a2 agonist, blocks the
central sympathetic system [9] and this explains its better
control of hemodynamics and its analgesic sparing
effects. The analgesic properties of magnesium sulfate
are are mainly attributed to its N-Methyl-D-aspartate
(NMDA) receptor antagonist effect, besides it regulates
calcium influx into the cell. The peripheral abundancy of
glutamate receptors allowed the use of peripheral NMIDA
receptor antagonists such as MgSQ, to alleviate pain [21].

The present study showed that recovery time was
significantly prolonged in patients receiving magne-
sium sulphate compared to the other two groups,
which may be due to CNS depressant effect of magne-
sium sulphate. Peck and Meltzer [22] in their study
observed a similar state in patients subjected to her-
niorhaphy after magnesium sulphate infusion.
However, Aldrete and Vazeery [23] suggested that this
was actually sleep-like state caused by cerebral hypoxia
from progressive respiratory and cardiac depression.

5. Limitations

The present study has some limitations: First, we used
fixed doses of the study drugs. Second, we only
observed cortisol level changes till 24 hours after sur-
gery in a limited time points. Third, to evaluate the stress
response, we had to measure growth hormone, gluca-
gone, catecholamines and other markers, which repre-
sent the stress response to anesthesia and surgery like
blood glucose level. Finally, we did not measure serum
magnesium level to accurately detect its optimum dose.

6. Conclusions

To conclude, both clonidine and magnesium sulfate
are useful anesthetic adjuvants which can set the
hemodynamics to a lower level and prevent swinging
changes, reduce serum cortisol level with subsequent
abundance of stress response and reduce anesthetic
and analgesic requirements in laparoscopic cholecys-
tectomy operations but clonidine has a superior intra-
operative H.R. control and better recovery profile.
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