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Analgesic effects of postoper ative continuous epidural analgesia after major
abdominal surgery-Impacts of the surgery type and opioid choice-

M asakazu Hayashida, Kyoko Komatsu, Yoshiaki Sato, Yasuo Sato, Hideko Arita, Kazuo Hanaoka
Department of Anesthesiology and Pain Relief Center, The University of Tokyo Hospital

Summary: At our department postoperative continuous epidural analgesia (CEA) with opioid-local
anesthetic combinations is now routinely used after major abdominal surgery using various opioids
including morphine, fentanyl and buprenorphine. In this study, we compared analgesic effects of CEA
with a local anesthetic alone and various local anesthetic-opioid combinations. We also compared
postoperative analgesic requirements in different types of abdominal surgery. We retrospectively studied
574 patients who underwent 3 different types of abdominal surgery: gastrectomy for gastric cancer
(n=244), colectomy for colon cancer (n=136) and hepatectomy for liver cancer (n=194) in the past
2-year period (1994 and 1995), when postoperative CEA was not necessarily a routine practice. Patients
undergoing each surgery were divided into 5 groups according to regimens of CEA: GroupsC, L, B, F
and M. Patientsin Group C did not receive postoperative CEA. Patients in Group L received CEA with
0.25% bupivacaine at a rate of 2ml/hr while patients in Groups B, F and M received one-day infusions
of 0.25% bupivacaine combined with buprenorphine (0.3mg/day following an epidural bolus 0.1mg),
fentanyl (0.3mg/day) and morphine (3mg/day following an epidural bolus 2mg), respectively. Intensity
of postoperative pain was estimated with analgesic requirements during the first 24 hours after surgery.
After gastrectomy, the anal gesic requirement was lower in Groups L, B, F and M than in Group C. After
colectomy and hepatectomy, the analgesic requirement was lower in Groups B, F and M than in Group
C. After al types of surgery, the analgesic requirement in Group M was the lowest of all the Groups.
When analgesic requirements were compared among Groups C after different surgery, the analgesic
requirement was higher after gastrectomy than after colectomy, and higher after colectomy than after
hepatectomy. We thus conclude that postoperative pain is more intense after gastrectomy than after
colectomy, and more intense after colectomy than after hepatectomy. We aso conclude that pain relief is
achieved much more effectively with local anesthetic-opioid combinations, especially including
morphine, than with alocal anesthetic alone.
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Groups | Local anesthetic Opioid Initial bolus dose | Continuous dose
O 0.25%bupivacaine 48ml/day O O O

O 0.25%bupivacaine 48ml/day | Buprenorphine 0.1mg * 0.3mg/day

O 0.25%bupivacaine 42ml/day | Fentanyl O 0.3mg/day

O 0.25%bupivacaine 48ml/day | Morphine 2mg ** 3mg/day

Table 1. Typical prescriptionsfor postoper ative continuous epidural analgesia
*  Buprenorphine was epidurally injected en-bolus after the end of surgery
** Morphine was epidurally injected en-bolus at the start of or during surgery

Groups Gastrectomy Colectomy Hepatectomy

O 4.0 +1.3 (1-7)% (n=42) | 3.1

I+

1.8 (0-8) #G (n=39) | 2.2+ 1.3 (0-5) #GC (n=45)

O 3.2 £1.5 (0-7)*# (n=38) | 2.8

I+

1.6 (0-6) # (n=28) | 2.2 + 1.4 (0-5) #G (n=30)

I+

O 1.9 +1.8 (0-7)*# (n=41) | 1.3

I+

1.2 (0-4) * (n=22) |1.2 + 1.0 (0-3) * (n=19)

I+

I+
I+

O 1.5 +1.5 (0-6)*# (n=47) | 1.5 + 1.1 (0-4) * (n=13) | 1.3 + 1.0 (0-3) * (n=11)

I+
I+

O 1.0+ 1.4 (0-6)* (n=76) | 0.8 + 0.9 (0-3) * (n=34) |0.8 + 1.1 (0-4) * (n=89)

Table 2. Postoper ative analgesic requirements after each surgery

Analgesic requirements in time during the first 24hours after surgery were presented in Mean = SD
(Range). The number of patientsin each group after each surgery was depicted in parentheses.

* p<0.05 vs. Group C, # p<0.05 vs. Group M, G p<0.05 vs. Gastrectomy, and C p<0.05 vs. Hepatectomy
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Pogtoper ative analgesawith epidural oxycodoneand NSAID

Fumi Yanagidate, Shuji Dohi
Department of Anethesology and Critical CareM edicine, Gifu Univer sty School of Medicine

Summary:  Oxycodone andgesic actionisargpid onset in contrast to morphine and mediated by kappa-opioid receptors
of thegpind cord.  We compared andgesic and Side effects of epidura oxycodone with those of morphine onthe smilar
dose bass We studied prospectively, 100 women in the double-blind, randomized manner; epidurd morphine-6; 6
mg/day, =25, epidurd oxycodone-6; 6 mg/day, n=25, epidurd oxycodone-12; 12 mg/day, n=25, and epidurd oxycodone
with NSAID; oxycodone 6 mg/day, n=25.  All patients had gynecologica surgery under generd (isoflurane and nitrous
oxide) and epidurd anesthesa.  Visud andogue scde (VAS) pain scores a rest and cough, verbal destriptive scde
(VDS stisfaction soores, sedation scores, pruritus soores, and nausea/ vomiting scores were recorded for 3 postoperaive
days VAS pain scores a regt in patients received oxycodone-6 were higher than in patients of other three groups. The
soores of nausea, vomiting, and pruritus in patients received morphine were higher than patients of other groups
Epidurd oxycodone with NSAID was a rapid onset and suitable method for pain rdief with less side effects for lower
abdomind surgery, when compared with the same dose basis of epidura morphine.

gbboooboooboooooobooooo

000 -opioid J000000O0OOOOODOO

gooboooooooboooooooboooo
gboboooboowobooobooobooooo
gobogoboooboobogobobooog
ooobooobobobonD 20000000
gbooobooboobobooooobooooo
O0ooooobOoD L oboooooooon
gooobooooooooooobobooogo
goooobooooobooooobobooooo
O0oboooobOobOobOonog 1920 D000
gooopobbboooooooooobooboo

105

gooobbboblibogoooooooboo
gboboooboooboooooobobooog
gobogoboooboobooooboooog
oogooooNsApOoooooooooooo
gpoogoooooo

Ak
Jooodoooooooogooooa
O0000oood 100 0oooogogor og



vUOO0OOOooOoO 1omg, DODOOOO 20mg O
ooooooooooooooboooog 3w
g/kg, 0000000 4-5my/kg 0000000
000 0.1-0.2mg/kg OO DOODOOODODOO
000MoO0D00mMT2/L10000 L1/
000000000000@.5-1.5m00000
gooooboobobooooooobooboood
god40000000O000DODODOO0O0OOOO
oo300oooobooooboz20ooboooog
gooooNsAIDODODOOO0ooooooooo
DO000O0oooooooo.2swd00000 10ml
oobodo2gOd0D0000oOogoooboooog
O00000DOO000bOoonD 18mg/3 00000
gboobobdoobooboboobonboo
0025000000 1oml O 2mg ODODOO0O
18mg/30000000000000O0004mgO0O
00036mg/300NSAIDO D OO0 I2g0 0000
18mg/3 OO O O0O0ODOOOD0OOO0DODOO0OO
gooooosomg OOOOOOOS0000 0O
500000000Db00000ooooooo
O000Oside effects0 000000000
VASpainscoresH0 00000 30000000

R

40J000ooboooobbbooooooooa
O000000booooooooOooono vas
pain scores 000000000 OOOOOO0O
ooog30000obooooooooooog
000000000000 000 VAS painscores
gd4000000O000O0O0DOO0O0000OOOgg
400000oboooobbbooooooooa
00 3000000booboboooogoog

gbooooboo4b0000000D0000

BE

000000000000000000000
000000000000 00000000
NSAID 00 00000000000000000
0000000000000000000000
ooooo
0000000000000000000000
000000000000000000000
000000000 1.3-2 0000000000
000000000000000000 0.70
(0000000 1.300000000@)00
00000000000000000000 14
00 10000000001000 1000000
0000000 4,50
0000000 0000000000000
O0MO000 /10 1714000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000000000000000
000000000000000000000
000000000000000000000
00(@()O00000000000000000
000000000000000000000
ooo
000000000000000 NSAIDs 00
0000000000000000000000
0000000000 O0ONSAIDs 00000000



goobooobooooobooobooboonoo
OO0 @D0ONAIDs OO0 00000
cyclooxygenase-2 (COX-2)0 OO OOdoOoOd
gooob0obooboobooooooooo
NSAIDSOO O OO0 O0O000O00ooood cox-2
gooooooooobobboobooooao
Jdodoodooooooooooooooo
gooooooboobobobbbooooooooo
ggd

Foom

UOO0oOoDoOoDOon NSAIDs DOOoOoooo
oooboobooooooooboobobooooo

ooobobooooboboboooooobooo 7.

RPN

1. RossFB, Smith MT: Theintrindc antinociceptive
effects of oxycodone gopear to be kappa: opioid
receptor mediated. Pain 73: 151-7, 1997

2. Kd, E. et d.:Clin Pharmacol Ther, 47: 639-646,
1990.

3. Kdw, E. et d.:ActaAnaesthesiol Scand, 35:
642-646, 1991.

107

4. PoyhiaR, Kaso EA: Antinociceptive effectsand
central nervous system depression caused by
oxycodone and morphinein rats Pharmacol Toxicol
70: 125-30, 1992

5. Backlund M, Lindgren L, Kgimoto Y, Rosenberg
PH: Comparison of epidurd morphineand
oxycodone for pain after abdomind surgery. JClin
Anegth 9: 30-5, 1997

6. KadsoE, Vanio A, MattilaMJ, Rosenberg PH,
SeppdaT: Morphine and oxycodoneinthe
management of cancer pain: plasmaleves
determined by chemica and radioreceptor assays.
Pharmacol Toxicol 67: 322-8, 1990
MaHC, Dohi S, Wang YF, Ishizava, Yanagidate
F: The antinociceptive and sedative effects of
carbachol and oxycodone administered into
braingem pontinereticular formation and spina
subarachnoid spaceinrats. Anesh Analg 92:
1307-15, 2001
Masue T, Dohi S, Asano T, Shimonaka H. Spind
antinociceptive effect of epidurd nongeroidd
anti-inflammeatory drugs on nitric oxide-induced
hyperdgesainrats Aneshesology 91: 198-206,
1999



CHLIE T EILEREEREBEREN 222200
FTEUVBAMREBRDIREDOL K

BAEE £BRE CBETF MB R
AXNBz BNz RRA#EBF AFR—, "M — i
NTTREFABEERGREHFREBH, ERRXFEFHIHNEFREFRBH

Intrathecal Morphine and Continuous Epidural Fentanyl for
Postoperative Analgesia after Cesarean Section

Masahiro Suzuki, Yasuo Sato, Keiko Hirota, Masakazu Hayashida
Hiroyuki Kumegawa, Kazuyuki Aikawa,Yuko Sawaki,Ryoichi Kawate,
*Kazuo Hanaoka
Department of Anesthesiology, Kanto Medical Center NTT EC
* Department of Anesthesiology, The University of Tokyo Hospital

Summary: We compared efficacy of postoperative analgesia produced by intrathecal morphine and continuous
epidural fentanyl. We enrolled in the study 60 parturients who underwent cesarean section under spinal anesthesia.
Patients were divided into 3 groups: Group C serving as control (n=20), Group M receiving intrathecal morphine
(n=20), and Group F receiving continuous epidural fentanyl (n=20). For spinal anesthesia, isobaric 0.5%
bupivacaine 2.5 ml combined with morphine 0.1mg was injected intrathecally via the L2/3 or L3/4 intervertebral
space in group M, whereas bupivacaine alone was injected in groups C and F. Postoperatively, women in Group F
received continuous epidural infusion of 0.25% bupivacaine 80 ml coupled with fentanyl 0.45-0.6mg at the rate of
2ml/hr using a balloon infuser incorporating a PCA circuit. All women were followed up with regard to
requirement of additional analgesics and development of side effects until 48 hours after spinal anesthesia. There
were no differences among groups in age, body height, body weight, gestational age, level of spinal blockade, and
operation time. Time from spinal anesthesia to the first requirement of additional analgesics was significantly
longer in Group F (4114 hours [Mean=SD]) than in Group M (24£17 hours), and significantly longer in Group
M than in Group C (5.8%+4.8 hours). Major side effects were not observed except for mild hypotension in one
case from Group F. We thus conclude that continuous epidural fentanyl exerts longer-lasting analgesic effects
than intrathecal morphine though both produce extremely long-lasting postoperative analgesia with minimal

adverse effects in parturients undergoing cesarean section with spinal anesthesia.
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Tablel Demographic data
Maternd Materna Materna Gedationd Pre-operaive | Operation
Groups Age(yrs) Height(cm) Weight(kg) age(weeks) block level time(min)
C 330146 156.2+5.8 635+10.3 385+20 T6(T3-9) 60.2+104
(Cortrol)
M (Intrathecal | 304+4.6 1581+63 | 6L7+97 301+15 TE(T310) | 528+164
morphine)
F (Epidud | 31.3+49 1589+43 | 652+84 385+13 TYT2-8) | 642+135
fentanyl)

Vauesare mean=+ SD. Pre-operative block leve isindicated as median (range).

No significant differences among groups.
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% Patients requiring no analgesics
100
L‘Lt___l_ ______ - Group F (Continuous epidural fentarmd)
-
80 N — l.."_|
£ 4
o [i{n] \IL
=
D“_, a0 é ], Groule (Intrathecal morphine)
o If,ﬁl
20
Giroup C (Control)
0
12 24 36 48
Hours from spinal anesthesia

Fig.1 % patientsrequiring no additiond andgescs after cesarean section

By Keplan-Meer method, the percentage of patients who did not require additional analgesics after cesarean
section was sgnificantly higher in Group F than in Group M, and significantly higher in Group M than in Group C.
Time to the firgt requirement of an additiond anagesic (48 hours a maximum) was significantly longer in Group F
(41=%14 hours) than in Group M (24=+=17hours) and sgnificantly longer in Group M than in Group C (5.8+4.8

hours).
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Post-operativerespiratory function after epidural opioid

"Noriko Ichiishi, °M asakazu Hayashida, °’K azuo Hanaoka
! Department of Anesthesiolosy, Seibo I nternational Catholic Hospital,
2 Department of Anesthesiolosy, Faculty of Medicine, The University of Tokyo

Summary: Patients undergoing upper abdominal surgery are at increased risk of postoperative pulmonary
complication due to impaired diaphragmatic function. We evaluated whether epidurally administrated
lipophilic opioids allowed for improvement of postoperative respiratory function. Thirty-eight adult
patients undergoing upper abdominal surgery were randomly allocated to receive postoperative epidural
injection of fentanyl 0.1mg, butorphanol 1mg, butorphanol 2mg or pentazocine 15mg for pain relief.
Before and after epidural injections, pulmonary function was assessed with respiratory inductive
plesthysmography. With epidural fentanyl, the minute ventilation volume (VMIN) was maintained and
diaphragmatic fraction of VMIN (VMINABD) was increased whereas with epidural butorphanol and
pentazocine, VMIN was decreased and VMINABD was unchanged though pain scores were decreased
similarly with 3 drugs. Therefore, epidural fentanyl seemed superior to epidural butorphanol or
pentazocine in improving pulmonary or diaphragmatic function after upper abdominal surgery.
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Table 1. Changes in the minute ventilation
volume as %baseline (%VMIN)

3 Biff B2#¢ PR
5 HE 100.0 100.0 100.0 100.0
ﬁr’%(;"‘) 96.2+7.28% 8465 15.6% THOE 147 EECESERTS
30 105.4+25.14 79.7+14.0%% §5.9%24.2 929+ 15,1
45 117.0£49.5 87.1£17.2% 81.9+22.0 96.7£19.4
60 120.6%41.8 83.1%19.8% 90.5%26.4 102.2223.6
7% 114.6+34.7 BTHE 8.0 92.6+35.4 98.0£20.7
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* FERITP<0.05
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Tr:B2RR Tp<0.05
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Table 2. Changes in the diaphragmatic fraction
of the minute ventilation volume (%VMINABD)
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Pain management with subcutaneous mor phineinfusion in traumatic patients

Takami K omatsu®, Tetuya Sakamoto?, M asamichi Nishida?, Satoshi Suzuki?, K azuo Hanaoka®
Department of Anesthesiology®, Department of Emergency Mediciné?,
The Unversity of Tokyo Hospital

Summary: For pain management in traumatic patients, opioids can be administrated continuously or en
bolus via various routes such as oral, sublingual, transrectal, intravenous, intramuscular, and epidural.
Compared with opioids via these routes, subcutaneous opioid infusion is less frequently used to control
traumatic pain. Subcutaneous opiod infusion, however, has various advantages. It is easy and safe to
perform and is associated with lower incidence of adverse effects of opioids, including nausea, vomiting,
congtipation, deep sedation, and respiratory depression. Herein we present 5 traumatic patients
successfully treated with subcutaneous morphine infusion in the Intensive Care Unit, and discuss

advantages and disadvantages of this method.
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Optimal infusion rate of fentanyl in intravenous patient-controlled analgesa
after mgjor abdominal surgery

Hisako Usui, Noriko I chiishi, Kanji Uchida, Y uichiro Saito, Fusako M atsushita
Masakazu Hayashidat , Kazuo Hanaokat

Department of Anesthesology, Showa General Hogpital
1 Department of Anesthesiology and Pain Rdlief Center, The Univer sty of Tokyo Hospital

Summary: To determine an optimal basd iv infuson rate of fentanyl in podoperative iv PCA andgesa, we
compared andgesic and adverse effects of fentanyl infused a various infusion rates. Thirty-nine patients undergoing
mgjor abdominah surgery were randomly divided into 5 groups: patients recaiving iv PCA fentanyl with basd
infuson at rates of 0.50, 0.75, and 1.00u g/kg/h (Groupsiv0.50 [n=9], iv0.75 [n=7], and iv1.00 [n=9], respectively),
those receiving epidurd PCA fentanyl with basal infusion a arate of 0.50p glkg/h (Group EF [n=7]), and those
receiving continuous epidura morphine infused a 4-7mg/day following an initid bolus 2-3mg (Group EM [n=7]).
Andgesc and adverse effects during the first 2 days after surgery were compared among groups. Pain scores were
not different among Group iv 0.50, Group iv0.75 and Group iv1.00 throughout the follow-up period though pain
scores a 1 hour after surgery were higher in these 3 iv groups than in Group EF and Group EM. Bolus PCA
requirements and needs for rescue analgesics were not significantly different among Group iv0.50, Group iv0.75,
Group iv1.00 and Group EF. Although incidence of nausealvomiting was not different among 5 groups, the number
of patients who reguired antiemetics tended to be larger in Group iv1.0 than in Group iv0.5. Sedation scores at 1 and
3 hours after surgery were higher in Group iv1.0 than in Group iv0.5 and Group iv0.75, and were higher in the latter 2
groups than in Group EF and Group EM. In one patient from Group iv1.0, areduction in the basd infusion rate was
required because of significant side effects agitation and ddirium. Our results suggest that 0.50u g/kg/h or 0.75u
gkghispreferableto 1.00u g/lkg/h asabasal infuson rate of fentanyl for iv PCA.
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Tablel Demographic and Surgical Data

iv0.50 Iv0.75 iv1.00 EF EM

(n=9) (n=7) (n=9) (n=7) (n=7)
Age (yr) 50.8+ 2.4 61.1+ 3.4 59.0+ 3.0 59.7+ 4.0 60.7+ 1.9

Sex (m/f) 5/4 2/5 4/5 3/4 4/3
Weight (kg) 55.4+ 48 | 543+ 27 | 552+ 31 | 563+ 25 | 581+ 21
Duration of operation (min) 207+ 48 159+ 41 181+ 39 198+ 51 220+ 52
Total doseof fentanyl given | o 1o | g5 25 | 395+ 19 121+ 25 | 140+ 13

during surgery (U Q)

iv0.50, 0.75, and 1.00=intravenous PCA fentanyl with basal infusion at rates of 0.50, 0.75 and 1.00u
g/kg/h, respectively, EF=epidural PCA fentanyl with basal infusion at a rate of 0.5u g/kg/h, and
EM=continuous epidural morphine
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Pain score

4

A a b o ke Bon
. T g B g g e

0 p<0.05 1v0.50 or 0.75 or 1.00 vs. EF or EM

Fig.1 Pain score after surgery
iv0.50, 0.75, and 1.00=intravenous PCA fentanyl with basal infusion at rates of 0.50, 0.75 and 1.00p
o/kg/h, respectively, EF=epidural PCA fentanyl with basal infusion at a rate of 0.5y g/kg/h, and

EM=continuous epidural morphine

Table2. Requirementsof bolus PCA fentanyl and additional analgesics

iv0.50 1v0.75 ivl1.00 EF
Number of 0-24hrs 2.2+ 05 1.9+ 1.1 1.3+ 0.6 1.6t 0.8
fentanyl boluses
administrated by
patients (HMes) | 24.36rs 0.8+ 0.4 0.3+ 0.2 1.0+ 0.6 0.7+ 0.3
Number of patients requiring
Diclofenac suppository (n) 219 vz 0/9 0/7

iv0.50, 0.75, and 1.00=intravenous PCA fentanyl with basal infusion at rates of 0.50, 0.75 and 1.00p
o/kg/h, respectively, EF=epidural PCA fentanyl with basal infusion at a rate of 0.5y g/kg/h, and
EM=continuous epidural morphine
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Table 30 Postoper ative cour se and events

iv0.50 Iv0.75 iv1.00 EF EM
No. of patients experiencing 3/9 37 4/9 o7 o7
nausea and vomiting
No. of patients requiring 0/9 17 3/9 U7 o7
metoclopramide
Time to walking (day) 22+ 04 2.1+ 0.6 2.6+ 0.3 2.0+ 0.5 1.7+ 0.2

Time to borborygmus (day) 1.3t 0.2 25+ 0.8 1.6+ 0.5 1.5+ 0.6 20+ 04

Time to gas passing (day) 4,0+ 04 3.7+ 0.7 4.2+ 0.2 4.1+ 0.7 4.3+ 0.8

iv0.50, 0.75, and 1.00=intravenous PCA fentanyl with basal infusion at rates of 0.50, 0.75 and 1.00u
o/kg/h, respectively, EF=epidural PCA fentanyl with basal infusion at a rate of 0.5y g/kg/h, and
EM=continuous epidural morphine

Sedation score O vo.50
> A .75
. O jvi.00

®
_ A
3 EM

2 ] q?%é] A ’

1 ? ?CE'A@%&%MQD

1 3 6 12 18 24 36 (hrs)

O p<0.05 1v0.50 or 0.75 vs. 1v1.00
O p<0.05 11v0.50 or 0.75 or 1.00 vs. EF or EM

Fig.2  Sedation score after surgery
iv0.50, 0.75, and 1.00=intravenous PCA fentanyl with basal infusion at rates of 0.50, 0.75 and 1.00p
o/kg/h, respectively, EF=epidural PCA fentanyl with basal infusion at a rate of 0.5y g/kg/h, and
EM=continuous epidural morphine
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Practicein pharmaceutical carefor cancer pain.

Jun Yamakami, Yasushi Obara, K ouzou Mino, Hisae Eguchi, Shinichiro Saito™®, Kazushi Endo
Department of pharmacy, National Sapporo Hospital
10 Department of phar macy, National Nishi-Niigata Central Hospital

Summary: Pain is an unpleasant sensation disturbing a patient’s comfort, thought, sleep, or normal daily
activity and is only symptomatic of an underlying disease process. It is influenced by attention, anxiety,
suggestion, fatigue, prior conditioning, and a host of other psychological variables as well as the extent of
tissue damage. Pain is experienced by 20-50% of cancer patients at diagnosis and varies according to the
primary site and by up to 75% of patients with advanced cancer. Morphine is a widely used analgesic for
the treatment of severe cancer pain. However, persona prejudice against the use of morphine that may
prevent objective therapy. Therefore, improvement toward this thing was tried by clinicians and division
pharmacists visit inpatients and give advice on taking medicine, focusing especially on pain control with
morphine and the assessment, management of cancer pain. The results of the trials were an increase in

efficiency of the pharmaceutical care, and improved quality of life for the patient.
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Cancer Pain management with Epidural Mor phine.

Tsutomu Kinoshita, Hirosato Kikuchi,* Toshiya Kamei, Yuuiti M aki,*
Yasuko I chihara,* Yasuhiro Maehara,* Junji Sasaki,*
Anesthesia of Ohta General Hospital,

First Department of Anesthesiology, Toho University School of M edicine*

Summary: We compared the morphine dosages between oral or rectal, and epidural administrations in

cancer pain patients. By changing from oral and/or rectal to epidural morphine, reduction of morphine

dosages could improve a patient’s quality of life.
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TABLE. 1

Age and Type of cancer in 18 patients
CASE] AGE | SEX [ Type of Cancer

1 62 F |Ureter

2 72 M  |Pancreas

3 71 M |Gastric

4 54 F |Breast

5 66 M |Gastric

6 64 M |Ureter

7 45 M |Lung

8 53 M |Lung

9 44 F ]Lung

10 69 M |Reca

11 46 M  |Rend

12 62 M  |Prostata

13 59 M |Bladder

14 56 M |Lung

15 65 M |Lung

16 60 M  |Esophagus

17 70 M  |Pancreas

18 76 F |Pancreas

Age: 60.8 9.6 (meantSD)
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Comparison of mean mor phine doses before and after epidural administration (mg/day)
Pre. Epid. Epid/ Pre (%)
Ord 56.6 21.8 17.3 188 457 655 P<0.01
Rectal 40.0 10.0 100 28 250 7.1 P<0.01
Oral+ Rectal.| 2789 197.2 46.1 63.0 127 11.3 P<0.01
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Efficacy of clonidine hydrochloride ointment for treatment of post-her petic
neuralgia (The second report)

Aki Meno', Hirotoshi Yamamoto', Yoshikazu Yamamura?, M asakazu Hayashida’,
Hideko Arita', Kazuo Hanaoka®

Department of Anesthesiology and Pain Relief Center', Department of phar macy?,
The University of Tokyo Hospital

Summary: We evaluated the analgesic effect of clonidine hydrochloride ointment specially prepared by
our pharmacists. Seven patients with post-herpetic neuralgia were enrolled in a double blind cross-over
placebo-controlled study. During the first week, either of clonidine or placebo ointment was applied
topically 2 times aday for 3 consecutive days (i.e. 6 times a week) in each patient. During the third week,
another ointment was applied in the identical manner. Visual analog scale was measured before and 1
hour after every treatment. Six pairs of VAS data were thus obtained for each ointment in each patient.
When VAS decreased significantly (p<0.05) or tended to decrease (p<0.1) with certain ointment in a
certain patient, the ointment was considered effective in this patient. On the contrary, when VAS neither
decreased nor tended to decrease (p= or >0.1), the ointment was considered ineffective. In pooled data (i.e.
42 pairs of VAS data in 7 patients for each ointment), VAS decreased significantly with clonidine
ointment while it did not decrease significantly with placebo. The number of patients who were treated
effectively tended to be greater with clonidine ointment (n=6, 86%) than with placebo ointment (n=3,
43%) (p=0.0943). The results of our preliminary study suggest that clonidine ocintment is effective in
reducing pain in patients with post-herpetic neuralgia.

= 0000 800000 visual analog scale(VAS)
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Fig. 1. Changesin VAS after application of Ointment O .

(Clonidine) in each patient and in the whole patients.

*P<0.1, **p<0.05, ***p<0.01, ****p<0.001, *****p<0.0001
vs. before O
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Fig. 2. Changesin VAS after application of Ointment

A. (Placebo) in each patient and in the whole patients.

*P<0.1, **p<0.05, ***p<0.01, ****p<0.001, *****p<0.0001
vs. before A

e YO0

Ointment B Ointment A

(Clonidine ointment) | (Placebo ointment)

Effective 6 patients 3 patients

Ineffective

1 patient 4 patients

Table1

Numbers of patientstreated effectively with each ointment
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Effectiveness of Codeinein Chronic Pain — A Case Report-

Maki Matsumoto, Akiyoshi Namiki, Mari Honma, Tomoyuki Kawamata,

Tetsuo Ito, Hiroki Yamamoto, Michiko Hayashi
Department of Anesthesiology
School of Medicine, Sapporo M edical Univer sity

Summary: A 54-year male who had stiffness, numbness ,and severe pain in the lower legs and
|eft arm was treated by an oral administration of a small dose of codeine. Symptoms improved
dramatically with codeine. Opioids seemed to be one of the effective tools for the treatment of

chronic pain.
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Hyperventilation increases the effective time of fentanyl under intravenous
anesthesia

Yasuo Ide, Osamu Nagata*, Haruko Hujiwara, Hisako Usui, Yositsugu Yamada**,
Kazuo Hanaoka
The University of Tokyo, Faculty of M edicine, Department of Anesthesiology
*Tokyo Women’s M edical University, Department of Anesthesiology
**Yokohama City University School of M edicine, Department of Anesthesiology

Summary: It was reported that hyperventilation decreases the amount of anesthetics during surgery. The
purpose of this study was to investigate that the difference for the medication of analgesics for
maintaining anesthesia was made by the hyperventilation. Sixteen patients were administered
Midazolam 2.5mg and pentazocine 15mg intramuscularly as premedication. After fentanyl 1u g/kg was
administered intravenously, computer-controlled propofol infusion was started and the trachea was
intubated with vecuronium 0.15mg/kg. The ventilation was controlled to keep normocapnia with nitrous
oxide and oxygen. EEG, BP, pulse oximetry, end-tidal CO,, and bispectral index(BIS) were monitored.
Fentanyl 1 g/kg was given just before the starting of the operation, and the infusion speed of propofol
was decided to keep BIS50. A group was maintained without changing condition, another group was
maintained with end-tidal CO2 pressure between 22 to 25 mmHg. Fentanyl 0.5y g/kg was added when
BIS was beyond 60. There was no difference in demographic data and the amount of necessity of
propofol between the groups. Significant extension was only seen on the time from the medication
before the performance of the operation to the first additional medication of fentanyl in the group of
hyperventilation. Though the effect on analgesia of fentanyl was extended, hyperventilation could be
thought only a certain time to last about this effect.

0000000 Bispectra Index (BISO O OO O
0o 0000000000000 000O0O0O0n

00000000000 0000000 0O0000000000000000000

0D000000000000ooooo 99 pgooooooog

00000000000 0000000000

00000D0000D00000D0000000 boooo

140



AsSA000O0OOO0ODOOOOODODOO
00000 100000oooogooood
Oo0ooooodooooooogooood
0000000 205mgd0C0Odo0oOgd 15mg
0000 3pyo0ooodoooogooood
Ooooopoooooooooodoood
OooooooOoooooOoooooD eecOd
0O O O A-1050(Aspect MEDICAL SYSTEMS,
USA)OD BIsOOOOOOOOOOOOOO
OooO00ooo0 pwgkgOOOOODOOO
gooooooodoogoooogooood
0000 Graseby3500( Graseby Medical, UK)O
O O O Macintosh Powerbook 3400( Apple
Computer, USA) Con Grace TCI( Ver.1.00)0 O
O0O0OD0O0O0OD0D0OO0O0ODO0OOd Taget Control
Inffuson(TCHO OO OODOOOOODOOOO
O004ugmi00000000O0DOOOO
OO0 odismgkgODOOOOOOOODOOOO
OoOooooOoooooOoonon0 2ugmOod
o044 00000 2200000000000
O0o000o0o0ooooOooOooooogod
0 3303rmmHg OOOO0OOOOODOOOO
0000000 1ugkg OOOODOOOOO
BISO so000dOdOdOoOoOooooooon
Oooooooooooooooooobogoo
0o000ooooooooooogooood
O0O000OoooOoooooooo2smmHg O
PaCO,030mmHgO 00 0O0O0O0O00OOOOO
0 22025mmHgO0 0 000O0BISO 60000
O0O00O0ooodoOooo os5ugkgOOOd
Oooooo prCO10000000D0OOO
O0oooooOoOooooooooo BisdO
O00oo0ooooo0oodoooo,0ood
OooooooOooooooobooooo

0d

O000000O0OO0OASA DOOOOOOoOooO
gooo0o0o0o0o0ob00o0o0oooooooo
o0 1mooboooboobooobon
gboooobooboobomuooboooobgo

O000D0DOoo0Oo00oo0o 10000 10mi/kgd
e080/000000
Figurel Demographic Characteristics,

Duration of Anesthesia, Duration of Surgery

and EtCO, during surgery

Normocapnia  |Hypocapnia
A g € 545£129 50.3+15.8
Height 1521453 158.9+7.4
Weight (kg) 50.9+5.3 55.5+8.4
Malel
Femald ood ood
A S AO0OO,000|000,000
Duration of
Anesthesia 221.88+19.07 | 248.25+53.07
0 minutesd
Duration of
Surgeryl 1505+27.92 174.75+47.98
O minutesO
FICO, during 33.69+2.15 22.88+0.93*
surgery

(*:Significance between groups(p<0.05)) (meant SD)

Figure 2 Total dose of Propofol, Total infusion

time of propofol, Concentration of propofol at

thefirst addition of fentanyl,

Normocapnia | Hypocapnia
Total Dose of
763.8£159.5 | 1047.3+405.6
PropofolOd mgQO
Total Infusion Time
of Propofoll 197.0+31.77 216.1+50.70
O minutesO
Mean Infusion rate|
of Propofol|l 4.64t0.77 5.14+1.44
(mg/kg/hr)
Concentration of
Propofol at the First
2.23+0.50 2.18+0.80
Addition of
Fentanyl (ug/ml)
(meant SD)
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Figure3 Total dose of fentanyl, Interval for first

additional fentanyl, Mean interval of additional
fentanyl, Total dose of additional fentanyl

Normocapnia| Hypocapnia
Total Dose of
Fentanyl 0 ugQ 191.25+49.98 | 211.88+52.32
Interval for First
Additional Fentanyl| 55.38+12.35 |72.88+12.51 *
Ominutes(
Mean Interval of
Additional Fentanyl| 22.5+14.31 | 26.89+17.76
(minutes)
Total Dose of
Additional Fentanyl| 90.0+41.74 | 104.38+41.94
( 11 g )

(*:Significance between groups(p<0.05))(meant SD)
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Heter ologous p-opioid receptor modification by repeated stimulation of K-opioid

receptor: Up-regulation of G-protein activation and antinociception

Junaidi Khotib, Minoru Narita, M asami Suzuki, Satoru Ozaki,
Yoshinori Yajima and Tsutomu Suzuki

Department of Toxicology, School of Phar macy and Phar maceutical Science, Hoshi University

Summary: The present study was designed to investigate the effect of repeated administration of a
selective K-opioid receptor agonist (-)U-50,488H on antinociception and G-protein activation induced by
p-opioid receptor agonists in mice. Using the [*S]GTPYS binding assay, we found that repeated
administration of (-)U-50,488H caused a significant reduction in the (-)U-50,488H-stimulated G-protein
activation. Under these conditions, chronic treatment with (-)U-50,488H exhibited an increase in
G-protein activation by the selective p-opioid receptor agonists, endomorphin-1, endomorphin-2 and
DAMGO in the mouse thalamus and periaqueductal gray regions. Furthermore, we demonstrated that
repeated injection of (-)U-50,488H significantly enhanced the antinociceptive effect induced by p-opioid
receptor agonists. These results suggest that repeated stimulation of K-opioid receptors leads to the
heterologous up-regulation of p-receptor functions to activate G-proteins, which may be associated with

the supersensitivity of J-receptor-mediated antinociception in mice.

[ Introduction ]

The investigation of mechanisms underlying effects. In order to further clarify the interaction
the K-opioid receptor-mediated actions has been between K and p-opioid receptors, the present
attracting much research interest because of its study was then to investigate the effect of chronic
functional interaction with the p-opioid receptor treatment with a selective K-opioid receptor

throughout the brain and spinal cord V. A growing agonist (-)U-50,488H on the p-opioid receptor
body of evidence suggests that co-administration agonist-induced supraspinal antinociception and
of Y- with K-opioid receptor agonists attenuates G-protein activation in mice.
the unpleasant p-mediated side effects '™

Considering the functional interaction [ Materialsand methods]
between K- and p-opioid receptors, we Male ICR mice were obtained from Tokyo
hypothesized that the stimulation of both K- and Animal Laboratories, weighing 20-25 g at the

M-opioid receptors may constitute a preferable beginning of experiments. Animals were housed

approach to the treatment of pain with fewer side in groups of 8 in a temperature-controlled room.
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They were maintained on a 12 hr light-dark cycle.
Food and water were available ad libitum.

2.1. Assessment of antinociceptive response

Mice were chronically injected s.c. with
(-)U-50,488H at 20 mg/kg or saline once a day for
7 consecutive days. Two hr after the last injection,
all of mice were treated with p-opioid receptor
agonists for the antinociceptive assay. The

antinociceptive response produced by the
i opioid receptor agonist was evaluated by using
the tail-flick test (Muromachi Tail Flick Analgesia
Meter Model MK 300B). To prevent tissue
damage, we established a 10-sec cut off time. The
tail-flick latency was measured both before and
after the challenge with W opioid receptor
agonists. Antinociceptive response was calculated
as a percentage of maximum possible effect
(percentage of antinociception) according to the
following formula: % antinociception = (test
latency — predrug latency)/(cut off time — predrug
latency) x 100%.

2.2.Guanosine-5'-0-(3-[*g thio) phosphate

((*°*Y GTPS) binding assay

Mice were repeatedly injected s.c. with
(-)U-50,488H at 20 mg/kg or saline once a day for
7 consecutive days. The animals were decapitated
2 hr after the last injection. For the membrane
preparation, the periaquaductal gray and thalamus
were rapidly excised at 4 . The tissue was
homogenized using a Potter-Elvehjem tissue

grinder with a Teflon pestle in 20 volumes (w/v)

of ice-cold Tris-HCIl buffer containing 50 mM

Tris-HCI (pH 7.4), 5 mM MgCl, and 1 mM EGTA.

The homogenate was centrifuged at 4  for 10
min at 48,000 g. The pellet was resuspended in

ice-cold Tris-HCI buffer and centrifuged at 4
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for 10 min at 48,000 g. The pellet was
resuspended in [*S]GTPYS binding assay buffer
containing 50 mM Tris-HCI (pH 7.4), 5 mM
MgCl,, 1 mM EGTA and 100 mM NaCl and
centrifuged at 4  for 10 min at 48,000 g. The
final pellet was resuspended in [“S]GTPyS
binding assay buffer and stored at -70  until use.
The membrane homogenate (3-8 Hg protein/
assay) was incubated at 25  for 2 hr in 1 ml of
assay buffer with various concentrations of the
agonist, 30 UM guanosine-5’-diphosphate (GDP)
and 50 pM [*S]GTPYS (specific activity, 1000
Ci/mmol; Amersham, Arlington Heights, IL).
The reaction was terminated by the filtration
using a Brandel cell harvester (Model M-24,
Brandel, MD) and Whatman GF/B glass filters
presoaked in 50 mM Tris-HCI (pH 7.4) and 5 mM
MgCl, at4  for 2 hr.  Filters were then washed
three times with 5 ml of an ice-cold Tris-HCI
buffer (pH 7.4), transferred to scintillation
-counting vials containing 0.5 ml of a tissue
solubilizer (Soluene-350, Packard Instrument
Meriden, CT) and 4 ml

Packard

Company, of a

scintillation cocktail (Hionic Fluor,
Instrument Company), equilibrated for 12 hr and
the radioactivity in the samples was determined
with a liquid scintillation analyser. Non-specific
binding was measured in the presence of 10 pM

unlabeled GTPyS.

[ Resultsand Discussion |

In the present study, repeated s.c. injection
of
(-)U-50,488H showed a time-dependent decline in
the

a selective K-opioid receptor agonist

the antinociceptive effect, indicating

development of antinociceptive tolerance to



(-)U-50,488H. We also demonstrated here that
of (-)U-50,488H
produced the
(-)U-50,488H-stimulated [**S]JGTPYS binding in

repeated  administration

a significant reduction in
the mouse thalamus. These results suggest that
repeated (-)U-50,488H treatment causes the
down-regulation of K-opioid receptor function to
activate G-proteins in the mouse thalamus region.
The opioid receptor has been shown to possess
the phosphorylation sites regulated by various
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enzymes including protein kinases
together, the present data support the idea that
repeated activation of K-opioid receptors may lead
to the phosphorylation of K-opioid receptors and
in turn cause the uncoupling of K-opioid receptors
from G-proteins in the mouse thalamus.

The key finding of the present study is that
either or

endomorphin-1,  endomorphin-2

DAMGO-induced antinociceptive effect was
significantly increased by more than 2-fold
following chronic (-)U-50,488H treatment. The
EDs, values of endomorphin-1, endomorphin-2
and DAMGO in mice treated repeatedly with
(-)U-50,488H were significantly reduced. These
findings suggest that a functional attenuation of
the K-opioid receptor resulted in a marked
potentiation of the supraspinal antinociceptive
effect of p-opioid receptor agonists.

We also demonstrated that repeated s.c.
injection with (-)U-50,488H produced
enhancement of the increased [*>S]GTPYS binding

an

induced by either endomorphin-1, endomorphin-2

or DAMGO in membrane fractions of the

thalamus and periaqueductal gray. Therefore, we
propose here that the greater efficacy of p-opioid
transduction  in

receptor-mediated  signal
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chronically (-)U-50,488H-treated mice may result
from the heterologous adaptation of p-opioidergic
systems under the condition with the suppression
of K-opioid receptor-dependent actions.
Furthermore, these observations support the
idea that further investigation of the mechanisms
of adaptive changes resulting from chronic use of
opioids may pave the way for new therapeutic

strategies for the control of pain.
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