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Magnesium Sulfate Attenuate Opioid Tolerance in Patients undergoing Major
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Background: Magnesium is a noncompetitive antagonist of the N-methyl-D-aspartate (NMDA) receptor,
Magnesium is thought to be involved in opioid tolerance by way of inhibiting calcium entry into cells,

Methods: The patients were randomly assigned to three groups according to the anesthetic regimens: Group
M received magnesium sulfate and Group C received saline intravenously under remifentanil-based anesthesia,
Group S received saline intravenously under sevoflurane based anesthesia in place of remifentanil, The patients
in the group M received 25% magnesium sulfate 50 mg/kg in 100 ml of saline, and those patients in groups
C and S received an equal volume of saline before induction of anesthesia; this was followed by 10 mg/kg/h
infusion of either magnesium sulfate (group M) or an equal volume of saline (groups C and S) until the end of
surgery, Pain was assessed on a visual analog scale at 1, 6, 12, 24, and 36 hours after the operation, The
time to the first postoperative analgesic requirement and the cumulative analgesic consumption were evaluated
in the three groups,

Results: The visual analog scales for pain and the cumulative analgesic consumption were significantly greater
in group C than in other groups, The time to first postoperative analgesic requirement was significantly shorter
in group C than that in the other groups. There were no differences between group M and S for side effects,

Conclusions: A relatively high dose and continuous remifentanil infusion is associated with clinically relevant
evidence of acute opioid tolerance, NMDA-receptor antagonist, magnesium sulfate as an adjuvant analgesic
prevents opioid tolerance in patients who are undergoing major abdominal surgery under high dose and
continuous remifentanil infusion-based anesthesia, (Korean J Pain 2009; 22: 58-64)
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Table 1, Demographic Data, Anesthetic Characteristics and Postoperative Events

Group C (n = 30) Group M (n = 30) Group S (n = 30)

Age (yr) 611 + 39 622 + 29 611 + 35
Weight (kg) 609 = 47 629 + 21 622 + 26
Gender (M/F) 17/13 15/15 14/16
Duration of anesthesia (min) 2824 + 296 2696 £ 224 2731 £ 315
Procedure

Whipple's operation 8 7 9

PPPD 8 8 10

Colectomy with colorectal anastomosis 5 7 5

Colectomy with coloanal anastomosis 9 8 6
Administered crystalloid (ml) 3,1215 + 5943 3,0996 + 6207 3,2326 + 4803
Time weighted mean remifentanil dose ( zg/kg/min) 0.33 + 0.21 034 + 0.15 0.05 + 0,00
Total rocuronium consumption (mg/kg/h) 069 + 008 052 + O_OSJr 060 + 007
The time to the first postoperatvie analgesic requirement (min) 191 + 7,9T 457 + 51 409 = 45
Hypotension 7 8 6
Bradycardia 10 9 7
Nausea 6 10 9
Shivering 15 5 17

Values are mean + SD or number of patients. *£ < 0,05 compared with the other groups. TP < 0.05 compared with the
other groups, P < 005 compared with the other groups, PPPD: pylorus preserving pancreaticoduodenectomy,



Table 2, Preoperative and Postoperative Laboratory Data
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Group C (n = 30) Group M (n = 30) Group S (n = 30)
Preoperative Postoperative Preoperative Postoperative Preoperative Postoperative
Total magnesium (mg/L) 180 + 014 171 £ 015 181 £ 0.18 186 + 017" 181 £ 015 172 + 013
Albumine (g/dl) 413 + 244 336 + 022* 412 + 023 337 + 023 413 + 023 336 £ 025"
Hematocrit (%) 3880 + 152 3363 £ 195 3907 + 130 3333 + 188" 3889 + 132 3323 + 192*

+

Values are mean SD,
centration of the other groups,

Table 3, Numeric Rating Scale Scores for Pain

*P < 005 compared with preoperative

concentration, TP < 005 compared with postoperative con-

Group C (n = 30) Group M (n = 30) Group S (n = 30)
1 h after operation 693 £ 112* 594 + 089 6.02 £ 095
6 h after operation 6.04 £ 092" 486 + 099 511 + 088
12 h after operation 527 = 095" 399 + 080 423 + 087
24 h after operation 317 + 0.79* 271 £ 062 284 + 069
36 h after operation 217 + 051 180 £ 053 181 + 045

Values are median and SEM, *P < 0.05 compared with the other groups.

Table 4, Postoperative Cumulative Injected Volume through PCA Pump (ml)

Group C (n = 30)

Group M (n = 30) Group S (n = 30)

1 h after operation 291 £ 0.26”
6 h after operation 2211 £ 219*
12 h after operation 4200 + 319"
24 h after operation 6600 + 318"
36 h after operation 9006 + 371

283 + 0.29 283 + 035
1951 = 256 1969 = 163
3766 =+ 179 3766 = 265
6177 =+ 173 6197 + 264
88.99 + 259 89.89 + 289

Values are mean =+
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