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Modulation of Remifentanil induced hyperalgesia by magnesium sulfate
SHI Hong-jin,ZENG Qing-tao, CHEN Zhi-long
514500, China)

(Department of Anesthesiology , Xingning People”’ s Hospital , Xingning Guangdong

Abstract: Objective To observe the preventative effects of intravenous injection of magnesium sulfate during operative time on
Remifentanil-induced hypersensitivity. Methods Sixty adults undergoing selective laparoscopic cholecystectomy were randomly divided into
magnesium sulfate treatment group (group M,n =30) and control group (group C,n =30). After conventional intubation, Remifentanil was
infused at a rate of 0.4 pg - kg” - min” and the concentration of sevoflurane was regulated to maintain the BIS within 40 ~60. Group M re-
ceived 50 mg/kg MgSO, by intravenous injection within 15 min after anesthesia induction then the infusion was maintained at a rate of
15 mg - kg" - h” until the end of operation. Group C received the same volume of isotonic saline over the same period. Visual analogue
scores (VAS) at 30 min,1 h,2 h,4 h,8 h,12 h,24 h postoperatively were recorded. Postoperative serum Mg”* concentration was monitored
1day before ,2h and 24h after the operation. 2 minutes walking tests (2MWT) was assessed 1 day before and 24 h after the operation. Side
effects such as vomit,nausea,sedation and hypotension were recorded. Results The VAS within 2 h were statistically different between the
two groups (P <0.05) ,however,there was no statistic significance in VAS within 4 ~24 h postoperatively (P >0.05). The concentrations
of Mg’ * in group M were significantly increased at 2 h after the operation compared with those in group C (P <0.05) and were returned to
normal at 24h post the operation. The patients in group M had quicker recovery at 24h after the operation than the patients in group C
(P <0.05). The incidences of vomit,nausea were lowered in group M than those in group C (P <0.05). Conclusion Intravenous injection
of MgSO, during operation is effective in preventing postoperative hyperalgesia induced by Remifentanil and it can promote the functional re-
covery of patients without increasing adverse events.
Keywords : magnesium sulfate ; Remifentanil ; hyperalgesia

Fit 55 K e HAT R, Frgehn i o A I JE T ARSI 8 B 52 R, A e PR TR S 36T 1

S W TR T ARULI TS TARRRBEH . SCHR
B A A HIZE A E AT BOR S5 i e ad 8, 5 1R 7
TG R R o Mg M e ) R
Rl TO AR, A T Bl AT B s R ROR A5
SURIEF™ o AT A i B R B X 35 25 K

[EBEEA] A (1973 - ) I ) AREMINTA, FR BN, A5,

T Z MG AR RREE S T B9 5E o E-mail; xingningshi@ 126. com
[WF5HEA] 2010-12-25 [f&EIBHA] 2011-01-15

IR AESR BEHIE AL BAR T .
1 #ZREFE

1.1 s ARFH

FEFE 2010 4F 1 [ 522010 4F 5 7 2 R BEBHAT T s B IR 2
VIBR i 60 9], ASA 73 T ~ T 2%, % 35 ~ 65 %, BMI<30
kg/m® o BRAMG e |18 PR S A I R BT 2K B 2
L TCR A TGS s, BEAL X R (C 41,n =30)
MERIREEIRIT (M 4 ,n =30) .



. 270 - ABRFARAERE

2011 4F 55 20% %3 W

J REG ANAT OPER SURG, 2011, Vol.20, No.3

1.2 &7k
AR HT 30 min L LR % £ E B 1 mg, BK M E
0.05 mg/kg, Bl il % £ 0. 1 mg/kg, 5N M 1 mg/kg, 55 KJE
4 pe/kgih PRI, FiZS KR LA 0. 4pg + kg« min” SR,
AR U A VR BE £ BIS {2 40 ~ 60, M 41K 5
S5 15 min NERKTEST S0 mg/kg T LA 1S mg - kg - b7 AL
FTE R T ARG R, C A s R MoK, RE# kS
T HIFE 0.007 mg/kg, #iiligW] 0. 05 mg/kg FEHLER AR WAE
Mo 8GR ARRE S 4%
1.3 WMERIEAF
WEEbRA - D53 HITERR B 4% )5 30 min 1 h 2 h,
4 h 12 h.24 h {# F 048 A5 0 BF 43 ¥ ( Visual analogue score,
VAS) PR PEA B P, VAS <3 73 R R 4F,3 ~ 4 43 R Ak
AR, VAS >5 3 B 25 . @435 FARHG 1 d R4 3 B, R
J5 24 h 1547 2 min 2475 (2 minutes walking test,2MWT) 7
SBETE 15 m KA TE AR AT E , A7 E I [E] 2y 2 min, 355 2500
SRR BRI E B . IR 4x, WL BB TE AR A S5 T
BE WA DE, FTRE 10 s, % AT E # 8l B B [ R F
30 s FATEBFEICH 0 mo @3 HIHhBURF ARHT R AT 2 h,

24 g BKILR I Mg® " YR BE . @WK B R B SR, 40 3 1% i
JE R DI AE BRI R A Ramsay P43k 01 40 400
BRANALE 2 A B B AR 3 A AR A ROV, Bk M
4 43 g , I L TIT MR 5 S 43 O WG B | Xof 5 4 S BER B 56 43 M
RHE, 2 ~4 /3 WEHEE,S ~6 48 Nt B 0 R A
S RE R, AR TG VS B 1B T AR S0 0L R P I A 3R
SIS Ayl 2SO .
1.4 %itzrx

ST B SPSS 130 3R AR50 #r, THEL PR A B =
FRifE2E (x +5) Ko, A1) F B B IR 38 0 22 40 #r , T B0t
DI K. P<0.05 WAL,

2 HR

WA BE ISR A TR EZS . SHR LSS
HVASTESER L, 5 CHEE MUABRERE 2 h XLINK
VASTEF 3 AR FH2ZR(P<0.05),2 h FEHKIt¥ER
(P>0.05),

x1 FAHEBERFAEBE S VAS 45 (x +5)

25 30 min lh 2h 4 h 8 h 12 h 24 h
M 2 2.81+0.23* 2.28+£0.26* 1.79 +0.24* 1.68 +0.29 1.48 £0.31 1.32+0.14 1.31 £0.23
C4 5.95£0.16 6.36 £0.18 5.02+0.32 2.96 +0.33 2.48 +0.18 2.04+0.24 1.98 +0.31

% 115 C 4L, P <0.05

PR TARFE MK Mg® W 5 2MWT 254k L3 2,
EARFT A, KT TE MgSO, AT 25 A 2 h i Mg®* #e

JE ARG 24 h SIS Mg™ " W RS IE R . M LR E RS 24 h
2WMT g% C 4B 3 5w (P <0.05) .

%2 BHAEREFAREE2MWT BEES5ME Mg 5RE (¥ +5)

2MWT(m) Mg®* ¥ J&F ( mmol/L)
2151
ARuild ARJG24 h ARuild ARJG2h RJG24 h
M 24 128.10 +18.56 109.48 +24.65* 0.83 £0.05 1.02 +0.07** 0.86 +0.09
C 4 131.20 £23.12 89.71 +19.83* 0.81+0.11 0.76 +0.04 0.79 +0.06

# .5 KT IbE P <0.05;:#: 5 C 2034k, P <0.05

WABREREAR RN B NE 3. M HBRERGE
IR % 2R KT C 41(P <0.05) , A G R I E i
HEEEREFTEITHEEX(P>0.05),

®3 PMHBEIRRMREER(n)

5 i Fe L ALKt
(oF | 2 2 7
M4l 3 4 2°

% 115 C 2Lk4R, P <0.05

3 itig

Guntz 2" % B I EG 25 K2 5 , K R A 46 NMDA
Z AR mRNA Fik i 3800 . A4l S AR h i 25K e A
k0.4 pg - kg’ - min” I 0] B A GRS L, R
R RE B BRI 2P R, AR AL R
WOE B E NMDA SZ R4 ¢, A58 ik B 45 41 A S
SIS 0.4 pg - kg - min™ 45 5L 55 % R 2 2R
ARG RWIA 2 h )y VAS P4 2800, 5 E M5
— 5 BRIY R BOR R s B LR AT BE S BT



ARFAREFRE 2011EH20% 3

J REG ANAT OPER SURG, 2011, Vol. 20, No.3 . 271 -

K2k 5 G C(protein kinase C,PKC) R 1L
iE NMDA Z {4 (i Ca®* PYI, JE N Ca " ¥R T,
HE—25 5| % PKC RS 15 56001 NOS R3S , )5 &
(AT HE— A3 Ca™ PN, TR JRAE S 05, 2 v o 22
TER AV, B P AL L SRR R R TE
NMDA =7 {&FH T 71, 55 NMDA 7 {4 (1) 45 & FH 4 2218,
T 37 41 A 2 SR T B T R A 5 7 T A ) %
S IR 78 R £ 1) B ORI I, Mg ™ X 5 i J5 JBEE NM-
DA 2 K58 18 B35 2 , T 6 i B o 2E

Mg RAEEPLA I RE R R MR TR 2 — XA
VA A T ) R B AT B AR A, T LT3 1 T I R
AT AR SCHR A A K 2 24 0T 385 I RR A5 2 | R AT LA
2 fd R AR SRR SR o AUl R AR
HEA T RRBREE TS5 , RJG 2 h 3 VAS 44
X HRAL Y B 2 T B, R B BR BE IR YT B 2 KJE 5| AL 1)
ARG eI BT R

BREREETT ) NMDA 32 {4 38 58 F w4 ot 28 04 7
PERPZRRINE, P A OB VR o ARSI R P AT
B R E AT 3 5t 1 ) NMDA 3% 44 38 1 [ B 25 K Je 51
AR VE . BEAh, Mg BT 4 0 S 7, P
R BR LA B 4 B 21 4196 i TR T2 i, 5 2 T 51 40
P2 BT M, PR BN . Troster 25" 2 1 #f
Ok S A A m A e o AR PN A R R A R, BRI
ISR 5 1 A S 9 i, 3 — 2 B 0 PR T
BB 25 JE 5 | G s i BB

LR PRI Sl % AR S5 A L 2MWT %
45 6MWT 12MWT {3 5 47 HLSE &% 3 , Ju Hxt 17
BT AR e i ) 8 0 SR, AT R R IS S g
WAEAEHIR" o ARAFHE 0. 02 mg/kg HFREE )G ,2MWT
AJE 24 h Bl EIEK, BoRBRRREE AT e 1T B R TR
BERGRIE . BREURAE SN, Mg 1 7= 2 — 5
(R TE B T . AT PR IR EE VR IF 4IRS A 3
191 £ 2 BRI , 5 % BRAL TS 122 5, 46 T bty

WORYT G MRS IR o HAMRIREEIRTT B E ARG
A5 I TR B L T o3 LA R AR i R S o IR TG B 3 2
S, IR IR EE T 2 4 T IR A5 R e i . U
J2 5 ARG LMK 1 fE B R 3R 2 — , AR SE %) B
ZH B O ] £ H RO MKk REIR T AR R B VR T 4
ARG L R K AR R AT R A AR, P RE S
Mg® * St i £ th i 2 06
[ &% 30K ]
[1] Guignard B, Bossard AE, Coste C et al. Acute opioid tolerance ; intraop-
erative remifentanil increases postoperative pain and morphine require-
ment[ J]. Anesthesiology,2000,93(2) ;409 —417.

[2] Dube L,Granry JC. The therapeutic use of magnesium in anesthesiolo-

gy, intensive care and emergency medicine: a review [ J]. Can J An-

aesth,2003,50(7) ;732 —746.
[3

[

Lauwick S,Kim DJ, Mistraletti G, et al. Functional walking capacity as
an outcome measure of laparoscopic prostatectomy ; the effect of lidocaine
infusion[ J]. Br J Anaesth,2009,103(2) ;213 -219.

[4] Guntz E,Dumont H, Roussel C et al. Effects of remifentanil on N-meth-
yl-D-aspartate receptor: an electrophysiologic study in rat spinal cord
[J]. Anesthesiology,2005,102(6) ;1235 - 1241.

[5] Zhao M, Joo DT. Enhancement of spinal N-methyl-D-aspartate receptor
function by remifentanil action at delta-opioid receptors as a mechanism
for acute opioid-induced hyperalgesia or tolerance[ J|. Anesthesiology,
2008,109(2) :308 -317.

[6] Joly V,Richebe P, Guignard B,et al. Remifentanil-induced postopera-
tive hyperalgesia and its prevention with small-dose ketamine[ J]. Anes-
thesiology ,2005,103 (1) :147 —155.

[7] Liu HT, Hollmann MW, Liu WH, et al. Modulation of NMDA receptor
function by ketamine and magnesium; Part I[ J]. Anesth Analg,2001,
92(5).1173 - 1181.

[8] Bondok RS, Abd-El-Hady AM. Intra-articular magnesium is effective for
postoperative analgesia in arthroscopic knee surgery[ J]. Br J Anaesth,
2006,97(3) :389 —392.

[9] Troster A,Sittl R, Singler B, et al. Modulation of remifentanil-induced

analgesia and postinfusion hyperalgesia by parecoxib in humans [ ] ].

Anesthesiology,2006,105(5) :1016 —1023.
(i AL

(k3% 268 W)

TR R E B T B8N B RAE, B AR
FHIEERE, 210K, 5 HYOKEAE 2 500 ~3 000 mL, Jt AT il
HF AR ARK  BOR AT o (Rl B 22 1H B R R 2 38 8, 1
WEDURG S, B 7= A, 5t R A 9 I R L B 3 A I 4 AR
BFEiS . AT T 48 BRI B B T & 3 4
AORBEHEHN T & . KA T O T By Jy B, PR 18 A
FHR Z R BEBIIIGYT , 725 B B i R 12 LAt —25187h

WIRRGAGIFLRRMIR ARG R W22, IR G
I B SR KR AN, (H R R IR YT 1 R A0 85 24 BHR T
Bk, Ak R R LU T- . B R BRI ZVE IR T i KR
48, BRI e REE 0 A B U RN S it %

FHPBAR Y 2 SR J 2 AR 22 i B SO0 L e R HE A, 1

5 SHRE, RIS A = BB AR Hh B S DT PR UE 22 S A

LI 4

[ &% 30k ]

(1] B3 MR [ M. 55 3 R bt AR TR H iRk, 2002 :465
-466.

(2] J5inse SRR, 8. SRUR-G I b A 445 A0 S0t 3 7 5 4 v 14
EPALTRLT]. SRt T AR5 ,2008,17(1) 14 - 15.

[3] 2 B, FHEE, LSO, 55 SEIRG T T PR B 45 41 B0H 20 1 i IR
IR ()], B YR Ak g ,2010,9(10) 1690 ~ 1694.

(i« JE /)



