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4. Discussion

Genetic variations of the human 4BCB! gene have been the most extensively studied.
More than 50 SNPs and insertion/deletion polymorphisms in the ABCBI gene have been
reported. However, information is still limited with respect to the actual effect of these
genetic polymorphisms on the function of the ABCB1 protein.
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Figure 1. Association between frequency of rescue analgesic administration and ABCB/ rs1128503.
The data are presented as mean + SEM. Asterisk indicates significant difference (*p < 0.05).

In the present study, we analyzed three ABCBI gene polymorphisms in a Japanese
population who underwent major open abdominal surgery under combined general and
epidural anesthesia. Previous studies have reported associations between the rs1045642,
2032582, and rs1128503 SNPs and methadone doses required for effective treatment of
heroin dependence [20].

Methadone is a p-opioid receptor agonist used for treating opiate dependence and is also
a substrate of the transporter P-glycoprotein that is encoded by the 4BCBI gene, similar to
other opioids. Therefore, we chose these three 4ABCBI SNPs for the present association study.

We found associations between the 4BCBI gene polymorphism (rs1128503) and
frequency of rescue analgesic administration. A significant main effect of the ABCBI
rs1128503 SNP on the frequency of rescue analgesic administration was observed when the
C/C genotype was compared with the combined C/T and T/T genotypes (Figure 1). Blood
levels of opioids are reported to depend on the activity of the ABCBI protein, and the
activity of the ABCBI protein in patients requiring more rescue analgesics may be higher
than in other patients. This hypothesis suggests that the activity of the ABCB1 protein in
patients with the C/C genotype may be lower than in patients with the C/T and T/T
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genotypes. rs1128503 is a synonymous variant that does not result in a change in amino acid
sequence. It is located in exon 12 and within one of the intracellular loops of the protein,
adjacent to an ATP-binding/utilization domain. rs1128503 may affect translation regulation,
RNA stability, or other molecular mechanisms. _

For our ANOVA, the desirable sample size was calculated as 158 for the effect size 0.25
to achieve 80% power. This suggests that the sample size of 129 in the present study might
be insufficient to detect reliably moderate differences between the SNP genotypes. Further
investigations with larger samples may reveal further associations between the ABCBI
polymorphism and sensitivity to opioids.

In the present study, the data from patients who received NSAIDs not as main analgesics,
but rather as rescue analgesics, were also analyzed. The amount of NSAIDs administered as
rescue analgesics during the 24 h postoperative period were converted to the equivalent dose
of systemic pentazocine. This study, therefore, investigated the relationship between ABCBI
polymorphisms and sensitivity to opioids, not NSAIDs.

5. Conclusion

The present study analyzed 4BCB! polymorphisms (rs1045642, 1s2032582, rs1128503)
in a Japanese population who underwent major open abdominal surgery under combined
general and epidural anesthesia. We found an association between the ABCBI gene
polymorphism rs1128503 and frequency of rescue analgesic administration. This study
suggests that specific ABCB1 variants may have clinical relevance by influencing the opioid
doses required. The present findings will contribute to future personalized pain treatment.

6. Acknowiedgments

We acknowledge Mr. Michael Arends for his assistance with editing the manuscript. We
are grateful to the volunteers for their participation in this study and the anesthesiologists and
surgeons at Research Hospital, Institute of Medical Science, The University of Tokyo, and
Toho University Sakura Medical Center for collecting clinical data. This work was supported
by grants from the Ministry of Health, Labour and Welfare of Japan (H17-Pharmaco-001,
H19-Iyaku-023), the Ministry of Education, Culture, Sports, Science and Technology of
Japan (20602020, 19659405, 20390162), The Naito Foundation, and The Mitsubishi
Foundation. The authors declare no conflict of interest.

7. References

[1] Ilkeda K, Ide S, Han W, Hayashida M, Uhl GR, Sora I. How individual sensitivity to
opiates can be predicted by gene analyses. Trends Pharmacol Sci 2005;26:311-317.

—421—



Association between Analgesic Requirements after Major Abdominal Surgery... 109

[3]

[6]

(7]

[8]

[9]

[10]
[11]
[12]
[13]

[14]

[15]

[16]

Uhl GR, Sora 1, Wang Z. The p opiate receptor as a candidate gene for pain:
polymorphisms, variations in expression, nociception, and opiate responses. Proc Natl
Acad Sci U S A 1999;96:7752-7755.

Sora I, Takahashi N, Funada M, Ujike H, Revay RS, Donovan DM, Miner LL, Uh!l GR.
Opiate receptor knockout mice define p receptor roles in endogenous nociceptive
responses and morphine-induced analgesia. Proc Natl Acad Sci U S A 1997;94:1544-
1549.

Bruehl S, Chung OY, Donahue BS, Burns JW. Anger regulation style, postoperative
pain, and relationship to the A118G mu opioid receptor gene polymorphism: a
preliminary study. J Behav Med 2006;29:161-169.

Chou WY, Wang CH, Liu PH, Liu CC, Tseng CC, Jawan B. Human opioid receptor
A118G polymorphism affects intravenous patient-controlied analgesia morphine
consumption after total abdominal hysterectomy. Anesthesiology 2006;105:334-337.
Chou WY, Yang LC, Lu HF, Ko JY, Wang CH, Lin SH, Lee TH, Concejero A, Hsu
CJ. Association of p-opioid receptor gene polymorphism (A118G) with variations in
morphine consumption for analgesia after total knee arthroplasty Acta Anaesthesiol
Scand 2006;50:787-792.

Coulbault L, Beaussier M, Verstuyft C, Weickmans H, Dubert L, Trégouet D, Descot
C, Parc Y, Lienhart A, Jaillon P, Becquemont L. Environmental and genetic factors
associated with morphine response in the postoperative period. Clin Pharmacol Ther
2006;79:316-324.

Klepstad P, Rakvag TT, Kaasa S, Holthe M, Dale O, Borchgrevink PC, Baar C, Vikan
T, Krokan HE, Skorpen F. The 118 A > G polymorphism in the human p-opioid
receptor gene may increase morphine requirements in patients with pain caused by
malignant disease. Acta Anaesthesiol Scand 2004;48:1232-1239.

Schinkel AH, Wagenaar E, van Deemter L, Mol CA, Borst P. Absence of the mdrla P-
glycoprotein in mice affects tissue distribution and pharmacokinetics of
dexamethasone, digoxin, and cyclosporine A. J Clin Invest 1995;96:1698-1705.

Klinck JR, Lindop MJ. Epidural morphine in the elderly: A controlled trial after upper
abdominal surgery. Anaesthesia 1982;37:907-912.

Hoskin PJ, Hanks GW. Opioid agonist-antagonist drugs in acute and chronic pain
states. Drugs 1991;41:326-344.

Buchanan WW, Kassam YB. European experience with flurbiprofen: a new
analgesic/anti-inflammatory agent. Am J Med 1986;80:145-152.

Sunshine S, Olson NZ. Nonnarcotic analgesics. In: Wall PD, Melzack R (ed) Textbook
of Pain, 3rd edn. Churchill Livingstone, Edinburgh, 1994, pp. 923-942.

Basar H, Yilmaz E, Ozcan S, Buyukkocak U, Sari F, Apan A, Batislam E. Four
analgesic techniques for shockwave lithotripsy: eutectic mixture local anesthetic is a
good alternative. J Endourol 2003;17:3-6.

Ozcan S, Yilmaz E, Buyukkocak U, Basar H, Apan A. Compar1son of three analgesics
for extracorporeal shock wave lithotripsy. Scand J Urol Nephrol 2002;36:281-285.
Pathak KS, Brown RH, Nash CL Jr, Cascorbi HF. Continuous opioid infusion for
scoliosis fusion surgery. Anesth Analg 1983;62:841-845.

—422—



110

Daisuke Kobayashi, Daisuke Nishizawa, Shinya Kasai et al.

- [17]

[18]

[19]

[20]

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical power
analysis program for the social, behavioral, and biomedical sciences. Behav Res
Methods 2007:39:175-191.

Sai K, Kaniwa N, Itoda M, Saito Y, Hasegawa R, Komamura K, Ueno K, Kamakura S,
Kitakaze M, Shirao K, Minami H, Ohtsu A, Yoshida T, Saijo N, Kitamura Y, Kamatani
N, Ozawa S, Sawada J. Haplotype analysis of ABCBI/MDRI blocks in a Japanese
population reveals genotype-dependent renal clearance of irinotecan. Pharmacogenetics
2003;13:741-757.

Cohen J. Statistical Power Analysis for the Behavioral Sciences (revised edition).
Academic Press, New York, 1977.

Levran O, O'Hara K, Peles E, Li D, Barral S, Ray B, Borg L, Ott J, Adelson M, Kreek
MJ. ABCBI (MDRI) genetic variants are associated with methadone doses required for
effective treatment of heroin dependence. Hum Mol Genet 2008;17:2219-2227.

Reviewed by Drs. Ichiro Sora (Tohoku University Graduate School of Medicine) and

Soichiro Ide (Hokkaido University Graduate School of Pharmaceutical Sciences).

—423-—



PR 22 £ UK - THMEERE

—425—



[ELHEWI. L A KEOREA DXL - T -

BRI BRI

Ko | K 4 £ A7 B & W 4 e-mail
fF | BEER|T468-8503 |2 HBHEAK BWRRFERFBE #(3% |tnabeshi@neijo-u.ac. jp
AZEL150 AR
EalERFEMAE
eSS
B | HBEMHERE | T468-8503 | ZHEHRARK B KRFERFER #4% |tnabeshi@neijo-u.ac. jp
150 T AR
FEalEHFEMREZR
S| IR [ 7859-3208 | Rl EAE AR T RIFEBKFEEFE | #d% |tyananot@phar. kyushu-u. ac. jp
N AT RN | EREREE
2825-7
S [ EEAR | T142-8501 | B ER AN IX EEERE #4% | suzuki@hoshi. ac. jp
FEH2-4-4] EaElFi=E
8 | ERER | 7365-0874 |[IRHTT AL E6-2-4 | KBRS 444 2> |BF%ER |hikida@obi.or. jp
A e
S8 | FHESE | 7930-0194 | B ILTHHE2630%F | = 1LAFEAER #3% |nitta@pha.u-toyama. ac. jp
Fgeas e 2 A
S | RS | T468-8503 | BT ETHAHIX 2By et et Bi# | mamiva@meijo-u.ac. jp
JNHL150 HmlEHZ#HE
BRRAT 22
S | ER—ED [ T980-8574 [lIETHEERKX Hib kAR 4% |sora@med. tohoku. ac. jp
EEE FEER2-1 R FERE
e - R A 0B
7E | FIRIER | T260-8670 | T3 i Ak X TERFRFER #¥% | iyom@faculty. chiba-u. jp
% 81-8-1 R FEk - BHES
S | ) fAL | T113-8519 | GRS R IX WHEMSERKRSE #FZ |tnis. psyc@tmd. ac. jp
B E1-5-45 RFEREBMITBER
FoE
SHE | M EALRE | T156-8585 | REARHE A X R GUHER S R 5 42 & | B9 | ikedak@prit. go. jp
EJbiR2-1-8 R Ze AT
FETH AW FI T B

—427—







