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Pharmacological Prevention of Post-Anesthetic Shivering: Clonidine Vs Meperidine;
A Meta-Analysis of Randomized-Controlled Trials

Sang-Kee Min, M.D., Won-Oak Kim, M.D.*, Yong-Tack Nam, M.D.*
Sang-Gun Han, M.D., Sung-Jung Lee, M.D. and Young-Seok Lee, M.D.

Department of Anesthesiology, Ajou University School of Medicine, Suwon;
*Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Post-operative shivering is one of the potential complications for any surgical patient.
Its incidence varies from 5% to 65%, and many preventive and treatment modalities have been reported.
For the effective prevention of post-anesthetic shivering by using intravenous clonidine or meperidine,
randomized controlled studies were reviewed. The overall incidence of shivering after clonidine or
meperidine administration, and the anti-shivering effect of clonidine and meperidine were evaluated.

Methods: DATA SOURCES: Medline search from 1978 to March 1998. DATA SELECTION: We
selected studies that had investigated the preventive anti-shivering effect of intravenous clonidine or

meperidine by randomized controlled trials. Ten clinical trials were evaluated.
Results: The pooled odd ratio of the patients who received clonidine was 0.32 (95% confidence

interval, 0.22~0.47) and it seemed to be effective. But these studies showed little evidence of significant
homogeneity (P=0.01). In the subgroup analysis, the pooled odd ratio of group A (early administration
or intra-operative infusion group) was 0.47 (95% CI 0.31~0.72) evidenced effectiveness but failed to

prove homogeneity (P=0.047). But group B (the late intra-operative administration group) had a pooled

odd ratio of 0.10 (95% CI 0.05~0.22) and showed homogeneity (P=0.98). In meperidine trials, the pooled

odd ratio was 0.20 (95% CI 0.07~0.55).

Conclusion: We present quantitative evidence based on a meta-analysis of pooled effect size from

randomized trials that clonidine is more beneficial for the prevention of post-anesthetic shivering and
more effective than meperidine when it is administrated during later period of surgery. (Korean J
Anesthesiol 1999; 37: 63~72)

Key Words: Analgesics: meperidine. Statistics: meta-analysis. Sympathetic nervous system: clonidine.
Temperature: shivering; postanesthetic.

ERASY 1 1999 349 199
A : D7), AV UK BLT YUE 4 U, obFuista st nhAT Y, $RES: 42721

Tel: 0331-219-5572, Fax: 0331-219-5579, E-mail: anesmin@madang.ajou.ac.kr
2 £Te 1998 VUSRAHAZAYIAS BE £EY.

63



64 hguRABERA A 37D A1E 1999

M ez

ubH ¥ A E(post-anesthetic shivering)> &€ &
& BAellA BAY ¢ dv EE PHFol B3
o wie} 2ol AR, HARHF 5~65%A
Agckn G ANk F 3276 g A
&8 F2 F94HQ 259 FEALE VERH,
o F 3570 e BAlA EHYI §F F
7He sl A olflelx, FHE AAMEFeR
A% <3k catecholamine F7tt €F AT Y9
b S 2 SR ) O ) o ) R B 0 4
o] A F712? Qute] JLEAAP} AXAZ
BRolAE AFHA YHEE FUY Aol ¥
o

A FE AL Y F Ue YHeEE, v
Z Al Z4E UA] AA Bl Wie=
SEHQ e A, Baidelt Aol o+E
& Sofsit oid) 7hA dpiglel Runw gl o
B84 ol F clonidine?} meperidine H| 24 #I
FAog vlAE A& ddsla, A& LA of
o di¥ AEAMEE ANV} e Ao ¢A U
k. w3 FE Ag Fe AEzAde o8 F79
AARALEATD AQJ5EA7 Boisie], AE, 43
% a2la 4 59 A2z gol Ao Ao
g2 sk F34 erot=sldHAA AYAY clo-
nidine& isoflurane, enflurane, halothane 1]t pro-
pofol u}3 Aol wiH ¥ A& WA HEE FHEA
Z1c}k? Clonidine %272 ¢ X)(vasoconstriction thresh-
old)9} A& x| (shivering threshold)E ZEA|H, A&
& FAARD BR vpb u-f gAY A
o] A3t#o] Sl meperidined FAstH A4S
X7} gasid, AR o Bol Zasel® Ag
o} Ao A"

aEut clonidine?] whHF Agol WE AAESL
A=l 73971 itk Quintingoll 2]3H, clonidine
2 AgY HAE, AR Fitdd FEE F
A Rz Basgit” g Q@FolAE clonidine
9] Rad7l Ago WwAAEe g FA Fide
AZY AFE Fol B F > z2l2 clonidine
Sol¥ WEe APARE Hugel mekd zolrk
gt}

webA] ARAE-L, MAlH e s 7] X(systematic search)
& ol&3ste] 29 A)(randomized), tH=F(controlled)
AY dFES AHAME, olF =¥S HELeE <k
& ¥4 (quantitative review)& F% wletEAE A
stod, oS3 22 AgE gotRmAl sk AA,
AAutA F sl Agell Y clonidine?] oY
#AohE dolR 3, meperidined] FZHE ol HI}
o} wjz&ch A, clonidined] AF &3 FF W
Woll g #Hwbel Xo)E A%l

[ PI- U-14%
AR AA# 2547 (Systematic search and

data selection)

197513 3¥3e] 1998yd 3¥Y7}1A]2] Medline data-
baseol] 4], 7 4Yo](anesthesia, shivering, thermoregula-
tion, clonidine, meperidine)g& %3le] AP =F &
#, ol59 ¥nEH, ela FA(review article)ol]
AFE =& Adusigen, A4UuAF A&E %
E5Q woz og Asted clonidineo|yt me-
peridine® $oiyt F2AHA dizd A T(randomized
controlled trial: RCT)Z24], $]<K(placebo)S A}-831A
U Fekg A g d=2Tn NEFE v,
Age 44 #5FE S (dichotomovs form)o.
EAY A7 ddez g v E3sA
% A, 9AFT U AT, A H(placebo) E
£ W=FEE T A9 999 vz g A @
£ A7 22 AYE, FHuHE ez & A
TEE 404 AlelsiAct.

RCTE 74 F Qe ©FEL ARAEC) =27
goji 3, RCTEAS 34, X #IA, #
29, Ay Soll i HAAL =dtn, e
HE AR 259 Fostel AAQsAUct

A8 & (Data extraction)

2 QAFelAl 8}, 4% F, clonidine F-2 meper-
idine) £% I Fold, A7 B4, A& Iy
W, Mz A7 d& TAEE F¢ FBY
dtEs o A2E FEeisch

22429 A9 £4(Qualitative analysis)

5% o2 Hze ABATH dloleiel T
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(homogeneity) & ZAst7l Yl cizFell iy <
EFoj ol ufE(event rates)S L'Abbes-9] W
Woz audZz FAH" o] ageld E714
(tine of equality) $1%7} dl=F #F Aololl X3
AFE 4BH HAU) A AdH FAA (elative
homogeneity)e] &5 9oy, F714do] X3
A7 E9 At g, A el A3t
E d7E 48 542 238 wAse] UM o
Folct.

F2A489] k4 EA(Quantitative analysis)

NzFH XgFe BAEANN Ago] WA
A%E AT, FEY daaml e ez Ao
silem, A& ZE(severity) vl Zslx] %stct

Az XNgFolre] BAYE, trial sizeol]l 2%
7 79 743 SAES afHE vzsgd 7 d
T= REud ¥A(fixed-effects mode) o2 7453}
of, A9 ¥ E(relative risk : RR)YE Zagte g A&
stat, 2+ AFEe] AoNY=E ¥ common re-
lative risk& AlAsle] 95% FA4FellN Ao
ZK(CI, condfidence interval)}2 FEA|3tn Al 2]
#LgE ALsgr

7t QoA djzFel i FAToAL] 4|
(odd ratio : OR)Y=> Peto’s methodE Al&3le] ZaZk
o2 witsted KEIT)(effect size)E VEMARIT
A7 FAvlel AA 4] (pooled odd ratio)E Al
A, B4y Ag ALsled, folgFold &
reldtghg EABch 4st LoRd A2 A
< xH7} guigle Aoz TFsod 9 AIE
vl zsle, SAl o] A EE Al

F A ol QAFE Wil £4E A,
wte A AYHQ FHAF HAH@Q Cochran tes) 2 A
85} 51 heterogeneity Chi’E Al ¥, P>0.05Y 7
$oll EAAel Sl Aoz ZHEsigdcl il FA
Ag dFsi AAg Aol vIE N8 2%
7} 9 Age] dolAnEls, 9guist gle AL
sy, =Fo) EAel uie} ojalel FE oyt
+-4](subgroup analysis)-& A]3fst3ic}.

obd<t 4] (Subgroup analysis)

AN ATEE W] LAY AS, ATES
$A4E YSsed AN A%, A7 Sl

w2} PReted ol AL Alsgct € A7
ol g} 7o clonidined ol@Hez Foit =F

< Wil FAA ARA P<005Y AfolE,
clonidine®] $-of Wizl A|7je| wely F A F
o2 Wrold, 4R BHREY, §& $¢
Zoll FEE FHE AFEE AF(early administra-
tion or intraoperative infusion group), %8 E¥&
RRAF HEE FAY ATEE B (ate-intra-
operative administration group)2® EFsle] o] o
TFE9 4dANE s S40E Hiksle] vlasgic

=
=

=] o

viHE A& oyl #%te] clonidine ¥
meperidine® Fol&t 1048 T2 2T AF-So|
HESIFl e, /Nil<E(open heart surgery)d F-$jul
£ e 84 ez 47F F HY =F2 A
s, dzFe] glel F Ee AdE vad &
Hel =8¢ Adsia, & 7HY =Fo] 4A9sigid.
o] & & =Rl Al FH AF7E FAloll A%
¥|o] A, tral size 100]%l.2W, & 55352 4
Z7t dige] = o] EEES AA FE, ME
<, HFAREAE. ouidFH ¢ 283 H&a3z
59 ¢ ¥y $AE A= isoflurane, fen-
tanyl, alfentanil “L2]3 propofol 522 wlHFAE
sgen E LT & JdE Wee oMY B
Ao2 clonidine?#} meperidined Fod% ARSI
t}(Table 1).

AEE FdH FYAE gohiy] AW BH £
4 (qualitative analysis)}g $j3le] dzFH BT
7124 A8 B (baseline event rate)& X434 Az}, &
ATE A BE ATFEo] T FFel U
£ o vz Y] Ayt Qidkn & 5 A
(Fig. 1).

Z AFEY A& UAE, M5 LAEL Tadble 2
9} 7t} Clonidined Foidt HA AFEolA9 A
£ HAEL giz2F 9%, XNBEF 17%01029 713
HAge dizF 62%, XFEF 38%01r}. Meperi-
dineg oy AT SN tzFo] 48%, XET
13% o3, 7}5 WAES =27 49%, XET 14%
olgict. wtehd A& YAHES F&E clonidined F
g%t AFoAE 24%0|ct. Meperidined Fo%
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Table 1. Type of Surgery, Maintenance Anesthetics, Mode of Drug Administration of Each Trials for the Prevention

of Post-anesthetic Shivering

Drug administration

Type of Maintenance
Reference surgery anesthetics . .
Drug Time Dosage (duration)
4) Extremity Isoflurane/ Clonidine After induction 2 pglkg (10 min)
Alfentanil
8) Abdomen Fentanyl Clonidine During surgery 5 pgl/kg (3 hr)
12) Extremity Isoflurane/ Clonidine Before induction 150 ug
Fentanyl
13)- Thyroid Isoflurane Clonidine End of surgery 2 pg/kg (20 min)
14) ENT Isoflurane Clonidine Before extubation 3 uglkg
15) Disc Isoflurane Clonidine End of surgery 2 pglkg
5) ENT Isofturane Clonidine End of surgery 1.5 uglkg
14) ENT Propofol Clonidine Before extubation 3 uglkg
15) Disc Isoflurane Meperidine End of surgery 0.3 mg/kg
5) ENT Isoflurane Meperidine End of surgery 0.5 mg/kg
* ENT: Ear, nose and throat.
100 Table 2. Incidence of Absence of Shivering and Weighted
90 \),b\'{_“_‘.- Incidence of Each Trial and Combined Trials for
2 80 <<,°~ the Prevention of Post-anesthetic Shivering
E o -
#g ;8 . ' Incidence of shivering
= . o (Weighted-incidence)
o 50 ° . Drug  Reference
% ;g With placebo ~ With drug
8 20 Clonidine ~ 4) 74% 61%
109 . 8) 43% 43%
o+ 12) 67% 20%
0 10 20 30 40 50 60 70 80 90 100 13) 50% 10%
Event rate with treatment (%) 14) 54% 0%
Fig. 1. Shivering event rates of clonidine and meperidine. 15) 55% 5%
Dotted line indicates the ‘equality’ of each event. Black 5) 40% 0%
circle indicates clonidine and white sqare indicates me- 14) 13% 0%
peridine. 49% (62) 17% (38)
Meperidine 15) 55% 25%
5) 40% 0%
ATolMe dzFol vl o) 35%9] F4LE B 48% (49) 13% (14)

ek AA DAAge] PFagoz B H9olE me-
peridined TG AFEoNA HE Bl ¥ gol
st

Clonidineg F-o%t 8/] trial 2] ZATE WP A
I Ao EES 4 BF Aaassl dde,
Q Cochran test 23 AFEL FAANE S
9%l cHheterogeneity chi’=19, P=0.0083). wa}a] o]

E AFES clonidine® Fo% X719} uiol wlal
F 79 o}l <Hsubgroup) 2 2 vHFol EA43l}dch.
7t 29 trialg 2] GoiSIY TSt 454u| & Table 3
# . 7 AFEY 44§ ez FAN
Fig. 29} . X2 $4MIE 2agtez EAsa
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Table 3. Baseline Risk, Relative Risk and Odd Ratio of Each Trial for the Prevention of Post-anesthetic Shivering

Absence of shivering*

Drug Subgroup Relative risk 0Odd ratio
(reference) With placebo With drug 95% CI 95% CD

Clonidine A (@) 103/140 85/140 0.8 (0.7~1.0) 0.6 (0.3~0.9)

@® 6/14 6/14 1.0 (0.4~2.3) 1.0 (0.2~4.4)

(12) 20/30 6/30 0.3 (0.1~0.6) 02 (0.1~0.4)

0.8 (0.7~09)" 0.5 (0.3~0.7"

B(13) 5/10 1/10 0.2 (0.0~1.4) 0.2 (0.0~1.1)

(14) 8/15 0/15 0.03 (0.0~1.5) 0.1 (0.0~0.3)

(15) 11/20 1/20 0.1 (0.0~0.6) 0.1 (0.0~0.4)

) 6/15 0/15 0.04 (0.0~2.0) 0.1 (0.0~0.5)

14 2/15 0/15 0.1 (0.0~6.5) 0.1 (0.0~2.1)

0.1 (00~04)" 0.1 (0.0~0.2)"

0.77 (0.7~0.9)" 0.3 (02~0.5)"

Meperidine (15) 11/20 5/20 0.5 (0.2~1.0) 0.3 (0.1~1.0)

3 6/15 0/15 0.04 (0.0~2.0) 0.1 (0.0~0.5)

04 (02~1.0)" 0.2 (0.1~0.5)7

CIL: Confidence interval. Subgroup A is the early administration or intraoperative infusion group. Subgroup B is the
late-intraoperative administration group. *: Absence of shivering is expressed as the number of patient who developed
shivering divided by total number of patient. T, pooled effector-size of each group.

Meperidine @ eernrrnns PARURR. p (15)
@eenn - . (5)
0

Clonidine P (4)

Subgroup A e S S ®

[ —

Clonidine

Subgroup B
.00 o 1 1 10

Log odd ratio

Fig. 2. Meta-analysis of randomized trials comparing incidence of post-anesthetic shivering with clonidine
or meperidine. The odds ratios (OR) are plotted on the X-axis on a logarithmic scale. Horizontal line
of each trial means the odd ratio with the 95% conficence intervals. The dotted line represents the OR
of each trial. The solid line represents the pooled OR of each group. The parenthesis indicates the
reference number.
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9 AAdL 7 d7Ed FE Jehie, %
AL 2 Fo WEsAnE 95% Frerser ¥
Al Aoltt. X&2] UAGLOR=1) FHFoll YA}
A7 4 AW} Av RS Yui, 3
AAs= A= A 9SS QA9 de o fdE
w34t Adal, AF(early administration or intraoperative
infusion group)ell = @ Ee| 21% FrAs% I (com-
mon relative risk=0.795), AW 53% ZHddlo]
(common odd ratio=0.467), °}E2] ¥oi7} 2ul9l:
7t Qldkn & = YA, g4 FALE dFY
% ggichheterogeneity chi’=6.1, P=0.047). BZ-(late
intra-operative administration group)oll A+ 2 ¥ o)
88% 7FA 519131 (common relative risk=0.125), %4hu]
= 90% ZA%ed(common odd ratio=0.1), E2 F
o7} guigle A3t Aew, FAANE U5
4 93t heterogeneity chi’=0.48, P=0.98).

Meperidine S Foid 2709 tral?] AzE WY
A3 J¥EEol 58% 481913 (common relative risk=
042), Al 80% ZHAslod(common odd ratio=
0.198), FE9 Ko7} umigle Ast Qlcdn &
4 glen, 475 A4S U3¢ 4 A
(heterogeneity chi’=1.18, P=0.28).

z &

2 dydAE olHE AEE ¢l fsA
clonidine &2 meperidine- g Fo3F 10748} T34
iz AY dFSel d&l slelEde AN A
%, A& JMF BAEL =Tl 64%, X
FolAE 35%01ct. Ag odg EFoF cloni-
dineg Fofslwl $Au7b 0.320]9, ¢ Fulvol
clonidineg Foi3l% £A4H8| Olo|ct uehy ¢
At e E ol clonidine s A AU =43

FE v iRt £ DUl HE &89
clonidine g F-oisl= Zlo] AMHelEln ¥ + gl
o, Z¢ A7lol F4g 7 Fol clonidinee] meper-
idineg Fo% ZH(G4H|=02)Rc}t FdHolelan
g F AUt

£ dFel digdel H =FEL 49 FR7 F¢
£ e BRolA FdulA Al obtAl, Aol AE
ol §5to] ulHE dlx, A YYo= clonidineo] }
meperidineg oj#] 8o 2 Fojsle] vlHAFE A&

S At @Y dFEeldrk v o]H
A o] RAFlE Bsta oA, 457, vl
#HaA, FaAY Fo4A7] A PHES AR G5 &
3] clonidine®] F-ojv} AF7} gigicta Ry =8
E Jdgick olgx AR AE A {ASA
Zolzt v Ao =FE8 el 4g o)fslw
AAAelx ARAQ S B FEH 472
g ¢ F 9k Uxt 74 AFelNE =T
Xadde] vag FH4, FAAHeR AYe &
3, 79 2ot Agdidell ouigle Alelr}
US& AT ¥ 4¢ AAE AAsleg, 4 dF
E7He] Aol wielE4e] HFAQ AR &
Age FA F4” F welENe 7 7Y Q
Ztet A7 AAtell ik A4S sl ARE 4
£slog, dutdo s TR ggolA] od 43
9] AE AFY FH, 2 A AAE 4EFHe
2 EAE, ARAH R Jf ARG AZE F 9
€ A% AXE AFH Fob o=z Gy
A& (incidence)it-& 7FA| 3 oFE 9 AAE HlzY
Afole 2 A7 o] He 82 9 d=F
9] 7184 LAEES FAEA H7l 449, 4
AYEF FHE B vay Ffole tizFol
Ao g dd B2 ol g 715X (weighted
valueyg Al4bsle] wlzslx, 4yl s 78 4
ez AdH vz g & F e FXNE FE F
7b Ih'® B dFolAE, Delaunay$e] o7
Hom$ 2| A7E" vizs) B, up2i¥ A& Ay
o] BF 40%4 Lo, $ible AR b2
A dehda gk 2 olfw FAY =§9 A,
A (sample size)7} T W] wlFoll H4u|7} vl
4ol vehin, Aaie vizdE AAd
Aol 4o ditgle] 1R mpR Uk <o
9 a%E Jd4¥ F e SAE AT Fo-
ol ¢4 E Al HFE B 4Al &+ R
k. dz2FE Aa5FAA 2x2 REEE JFeE,
AZFAAY ARG AN ARAFE 7|Eez =
I $AHE F8 ¥ ol AarE ydies
i 2 £4mlE FelA ok

@H el oA A8 FFe AdasiE A
A4t A4 rgHse Ffole d (difference)E
Agn,0 2x2 38F zARNAE Hl S (rate
difference), A9} E(relative risk) 22} ¥ ¢
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ol 49} Zko] Au7} gro] A&t

aeht ol wetE4e] dege 9 HA
(publication-bias)®} A A}A] & & }(drawer-effect)7} ¢l
o gk "a g4 ARE gEA YE ATFE
A Ao 8L EES 2ue Al
A ARl F AF Ko A e AF9o)
e F Ader, =FF dAste HANYE g
9 A#E /1R =8 F0sled WHAE »o) 4
7] diFejch o] Hzde] QUE Aol 4EY K
7t AAe AeHd A Jedk? weld A
g 2ule] olebi A g SjAE E85A 9 =F
e ARE JH g =RET YA 248
gohy Fol A ARE JdE F U Aejrh

vt FE Agel d¥%E FE YAEERE, A9
A%, A4 9 49AFI, v HRAA, FYaAA,
propofol 12l3 AWIF & £ ¢ Ut A
AutAAl ALE = o8 F579 nAAES dayg
A&l de Aol ¥tk WA ol FAE F
g3 I3z e Y{Il FrlEo] AR Tx
zXo2 49 ALEE7}F dojud agmzg 3
Follq d&Mde]l FrMEc 4R niHAl:e GBS
Sl uleiste] YAFHAX L A EAXNE T4
718 ALFFE AdAzie] dEAL B S 718
vl ollA HEEHA F4 BEGRI HEEo] A
o] A7 HAEA "t & o HE AEL v
F AAMZe dd dzHe R4Hfgolztn ¥ &
At ol vl F AEE sl ARA wnA
0.2 A48 F ¥ FEEE, clonidine, meperidine,
physostigmine,” prostaglandin E;2*® ®oj&}A\} anti-
cholinergics®™ £ dexmedetomidine®™ WX 2 & 3}A
U, $€4ol amino acidg A&Hoe HFse W
Y Eo]® Hamslo] it

FEA arolzaldAYg A clonidine:, iso-
flurane, enflurane, halothane 18] 3L propofol w}3 A]el]
Ul F Age] 4 NEE ALY gas
)9} AEAAE 74 AEE Al
ARH o7 JLtRe, o|ANGLLERY, EAIEK
o] 4yt A clonidine FFAI YxA
AE Jehlid, A& B3 o] F bA ol
8 4" = Yok Clonidine F24 a9
ar-olt=dldRAA FEAE ATz iz 4
YAEES e g gagSe) Yoy

H HELE} LA HeR, gtz Jeg
Al(cold thremoreceptor)?} A=5jo] AAHozE= A
€2 U 4714 Aot whel A clonidines] A
H7E clonidine?] 348 288 A9sed HY
3kA] Rl ol HIHE clonidine A FollA} -
AA AL A E(afferent thermal signal)e] AFE <
Astz, Age] F44 ML= AX(central ther-
moregulatory threshold)& Z4&A17| AV, A8 B
sl QA 7 E(efferent pathway)E S Algtcls &
4 ich. Clonidineg Foisldd &9 ZEst 93
HAY Agol gl o) ubS AAME Agoll
g 34 9271 A=Addn 3¢ ¢ e
™, norepinephrine& F3FA17FAl Folslyd A¥A
<(core temperature)o] FAsle AT aol=dG
d4 FEA7E Aol Wol EAdde HES
clonidine?] F44 A7 ME&=Ae o @2 9%
¢ Fo3 23% 4 U oY clonidines]
Z24 8ol U o BE AT} ol Foldol ¥
Rolct.

B 79 2ol HUY A2 F A =E
olAlE, clonidine 5 mcg/kgd A&EHog HFHA A
3 olaF AEE dUsed st sE
A& A7 EDA =270 At A7 30
& oWl 4457 aiFell clonidined X|&Ho
A AL AR X, 53 ol /17 W
ol A= AFEE clonidined] Hi YEEEo
233l x 8 4 9lv}t. Clonidine?] terminal half-life
€ 1047+ dedt. ASF whE EE7|(rapid distri-
bution phase)& A4, ¥F = wlid YA}
A §& FEE $AH, AT Y2 B¢ e
< d¥stz A gsied FEsdx & 4 Sl 9
g B Q79 Adte} vlAIAE FEo] FREo]
ZEAG A gl AN A gL Azl AFEe
o] Hsta A&sA AEE g & sk

%4, meperidined oHE wlof Aol viste 3
AE A7t Srstaz AEd s X =2el gol
A-8-= € uieF ZAgAlo|rt. Meperidine p--§Aell
=& A Ve, (9 5-8AEe oisiA
€ FFE9 ARHE M vpriA AgAlo]
o gRge] AFEE p-EAlel g A
€ 7}A:2 31 morphined} fentanylol] wleled FF
9] §AFAAE veblis &%Fol A meperidines] ¥
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AgaFHs} o vz Busmn Qg aelzn «-
agonist/antagonist¢] butarphanol-& fentanylol] 1]3}o]
gAg ZA7L o 3 ol HelA wlFo] &
wll, meperidine®] x-EAol W A wlEol o
kA Al sty YHE AV o Eokx @
4 Stk Meperidine®] 3H-& Hdtell oyt AAE
7182 o wHlA A oy, A7 Y4 473
45 AH K, meperidined WATHAXE AsiAl
A7, HEgAE 3 G g
HHEERFRG XY U7 A A SolAE 03
olAut x5 2] meperidine A-EAlole 212 < 7
Wi ol 4 F7HAET ol Mz &4 ¥
Bl propofolit vl Mg}t vixgt FgE Heln

21} meperidine®] 7-S-ollv HRFTFAHR M}t A
E9AE F " FE A7) Meperidines] o]
& Solt PREAAE Al WEAEE THA
18 & e =4 AFAE etz gl
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