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Opioid terimi opioid reseptorlere baglanan ve
agonist etkiler olusturan bilesiklere verilen ortak
bir isimdir. Bu terim opiumdan dogal olarak elde
edilen morfin ve morfinden sentetik olarak tiire-
tilmis tiim derivasyonlar1 kapsar. Alkaloid yapida
olan opioidler papaversomniferum (hashas) isimli
bir bitkinin tohumundan {retilmektedir. Opioid
ismi Yunancadaki ‘suyu’ anlamina gelen ‘opos’ is-
minden tiiremistir. Modern tipta kullanimina izin
verilmis en potent agr1 kesicilerdir. Opiumun (af-
yon) tarihte ila¢ olarak ilk kullanimi Siimer yazit-
larinda MO 4000 lere dayanir. Alman farmakolog
ve kimyager Friedrich Sertiirner 1806 da opium
(afyon) oziitiinden stabil bir kristal alkoloid sen-
tezlemis ve Yunan mitolojisindeki riiyalar tanrisi
Morfeus tan esinlenerek bu bilesigi Morfin olarak

isimlendirmistir (1). 1920’lerde morfinin yapist
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kesfedildikten sonra morfin benzeri sentetik opi-
oidler tiiretilmis ve yaygin olarak kullanilmaya
baslanmistir. Ancak agrilar tedavi edilirken hasta-
lar; bag donmesi, ortostatik hipotansiyon, bulanti
kusma, kabizlik, bagimlilik ve dliimciil olabilecek
solunum depresyonu gibi yan etkilere maruz ka-
labilmektedir. Klinik anestezide istenen daha kisa
etki baslangig stiresi, daha giivenli ve yan etkileri
yonetilebilir opioid arayislar1 sentetik opioidlerin
tiretilmesine neden olmus ancak yine de benzer
yan etkiler goriilmistiir. Yeni opioid agonistler
elde etme ¢abalar: farkli antagonist ve mikst ago-
nist/antagonistlerin sentezlenmesine de olanak
saglamistir. Gliniimiiz anestezi pratiginde opio-
idler perioperatif ve postoperatif yaygin olarak
kullanilmalari yani sira kronik agr1 tedavisinde de
kullanilmaktadir. Ayrica postoperatif agr1 tedavi-
sinde Hasta Kontrollii Analjezi (Patient Control-

led Analgesia), perioperatif anestezi yonetiminde
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oidlerin yan etkilerini, siklikla solunum depres-
yonu etkilerini geri ¢evirmek amacli kullanilir.
Bulanti-kusma, kasinti, {iriner retansiyon, kas
spazmi ve bilier spazmi geri ¢evirmek i¢in de
kullanilabilir (123). Etki baglangi¢ stiresi 1-2 dk,
yarillanma 6mrii 30-60 dkdir. Morfin gibi uzun
etkili opioidlerin etkisini geri gevirdikten sonra
renarkotizasyon goriilebilir (3). Solunum etki-
lerini geri ¢evirmek igin 1. 0-2. 0 pg/kg ile titre
edilerek baglanir her 2-3 dakikada bir 0. 5-1. 0 pg/
kg bolus dozlar verilir, yeterli spontan solunum
geri gelinceye kadar bolus dozlara devam edilir
(129). Naloksanin yan etkileri olarak kan basinci
ve nabiz hizinda artis, pulmoner 6dem sayilabilir
(130, 131).

Diger Opioid Antagonistleri

Naltrekson Naloksana benzer olarak y, § ve K
reseptOr antagonistidir. Yarilanma 6mrii 8-12 sa-
at'tir. Nalmefen Naloksan ve naltreksona benzer
sekilde p, 8 ve K reseptor antagonistidir. Yarilan-
ma omrii 8. 5 saattir. Metilnaltrekson kimyasal
yapisi sebebiyle kan beyin bariyerini gecemez an-

cak opioidlerin periferal etkilerini geri ¢evirebilir.

OPIOIDLERIN iLACLAR iLE
ETKILESIMLERI

Pentotal ve propofol gibi hipnotikler opioidlerin
etkilerini artirmaktadir (132). Benzodiyazepinler
ile opioid kombinasyonlar: opioid etkiyi giiglen-
dirir (133, 134). Etomidat ve ketamin ile opioidle-
rin birlikte kullanilmas: kardiyovaskiiler stabilite
saglar (135). Opioidlerin olusturdugu postope-
ratif hiperaljezi ve opioid toleransi, ketamin ile
opioid kombine edildiginde goriilmemektedir.
Antikonviilzan bir ilag olan gabapentin ile mor-
fin kombinasyonlarinin analjezik etkiyi artirdig
bildirilmistir (136).

Opioidler QJ \

N,O ile opioid kombinasyonlarinda genellik-
le kardiyaovaskiiler fonksiyonlarin korundugu
kabul ediliyor olsa da bu kombinasyonun kar-
diyak fonksiyonlar1 bozdugu da rapor edilmis-
tir (137). Inhalasyon anestezikleri ile opioidler
anestezi pratiginde siklikla ve giivenle kullanilir.
Pankiironyumun opioidler ile kombinasyonunda
opioidlerin bradikardi yapic1 etkisinin panki-
ronyumun vagolitik etkisi tarafindan azaltildig:
bildirilmistir (138, 139). Vekiironyum ve opioid-
lerin kombinasyonu negatif inotrop ve kronotrop
etki ile sonuglanir (140, 141). Meperidinin MAOI
ile kombinasyonu fatal etkiler ile sonuglanabilir
(142, 143). Hipertansiyon, hipotansiyon, koma,
solunum arresti ile sonuglanabilir. Bu etki art-
mus santral seratonerjik aktivite ile iligkili olabilir.
Opioidler Ca* kanal aktivitesini inhibe etmekte-
dir Ca kanal blokoérleri ile kombinasyonlar1 opi-
oidlerin etkilerini artirabilir. Eritromisin tedavisi
sirasinda veya sonrasinda azalmis sitokrom P-450
aktivasyonu sonucu alfentanilin etkileri uzaya-
bilir, sufentanil ise etkilenmez (144, 145). Mag-
nezyum siilfatin fentanil gereksinimini azalttig
gosterilmistir (NMDA reseptorlerine olan etkisi).
Nonsteroid antiinflamatuar ilaglarin preoperatif
veya postoperatif uygulanmasi opioidllere olan
gereksinimi azaltir (146, 147). Difenhidramin ile
opioidler kombine edildiginde difenhidraminin
opioidlerin neden oldugu CO, ‘e respiratuar du-

yarsizlig1 onledigi bildirilmistir (148).

KAYNAKLAR

1. Huxtable R], Schwarz SK. The isolation of morphi-
ne--first principles in science and ethics. Mol Interv.
2001 Oct;1 (4):189-91.

2. Butterworth JF, Mackey DC, Wasnick JD. 2018. Clinical
Anesthesioilogy. ( Sixth eddition). McGraw-Hill Educa-
tion.

3. Miller, R D. 2010. Miller Anestezi (Altict Basimdan ce-
viri). Izmir: Teknofset Matbaacilik



( 42) Anestezide Hasta Takibi

4.

10.

11.

12.

13.

14.

15.

16.

2. Minami M, Satoh M. Molecular biology of the opi-
oid receptors: structures, functions and distributi-
ons. Neurosci Res. 1995 Sep;23 (2):121-45. doi: 10.
1016/0168-0102 (95)00933-k.

Reinscheid RK, Nothacker HP, Bourson A, Ardati A,
Henningsen RA, Bunzow JR, Grandy DK, Langen H,
Monsma FJ Jr, Civelli O. Orphanin FQ: a neuropeptide
that activates an opioidlike G protein-coupled receptor.
Science. 1995 Nov 3;270 (5237):792-4. doi: 10. 1126/
science. 270. 5237. 792. PMID: 7481766.

Meunier JC, Mollereau C, Toll. Isolation and structure
of the endogenous agonist of opioid receptor-like ORL1
receptor. Nature. 1995 Oct 12;377 (6549):532-5. doi: 10.
1038/377532a0. PMID: 7566152.

Mansour A, Fox CA, Akil H. Opioid-receptor mRNA
expression in the rat CNS: anatomical and functional
implications. Trends Neurosci. 1995 Jan;18 (1):22-9.
doi: 10. 1016/0166-2236 (95)93946-u.

Mogil JS, Pasternak GW. The molecular and behavio-
ral pharmacology of the orphanin FQ/nociceptin pep-
tide and receptor family. Pharmacol Rev. 2001 Sep;53
(3):381-415.

Zadina JE, Hackler L, Ge LJ. A potent and selective en-
dogenous agonist for the mu-opiate receptor. Nature.
1997 Apr 3;386 (6624):499-502. doi: 10. 1038/386499a0.
Wandless AL, Smart D, Lambert DG. Fentanyl increases
intracellular Ca2+ concentrations in SH-SY5Y cells. Br
J Anaesth. 1996 Mar;76 (3):461-3. doi: 10. 1093/bja/76.
3.461.

Mestek A, Hurley JH, Bye LS. The human mu opioid re-
ceptor: modulation of functional desensitization by cal-
cium/calmodulin-dependent protein kinase and prote-
in kinase C. ] Neurosci. 1995 Mar;15 (3 Pt 2):2396-406.
doi: 10. 1523/INEUROSCI. 15-03-02396. 1995.

Pei G, Kieffer BL, Lefkowitz RJ. Agonist-dependent
phosphorylation of the mouse delta-opioid receptor:
involvement of G protein-coupled receptor kinases
but not protein kinase C. Mol Pharmacol. 1995 Aug;48
(2):173-7.

Stein C. The control of pain in peripheral tissue by opi-
oids. N Engl ] Med. 1995 Jun 22;332 (25):1685-90. doi:
10. 1056/NEJM199506223322506.

Nishi M, Houtani T, Noda Y. Unrestrained nociceptive
response and disregulation of hearing ability in mice
lacking the nociceptin/orphaninFQ receptor. EMBO J.
1997 Apr 15;16 (8):1858-64. doi: 10. 1093/emboj/16. 8.
1858.

Koster A, Montkowski A, Schulz S. Targeted disrupti-
on of the orphanin FQ/nociceptin gene increases stress
susceptibility and impairs stress adaptation in mice.
Proc Natl Acad Sci U S A. 1999 Aug 31;96 (18):10444-9.
doi: 10. 1073/pnas. 96. 18. 10444.

Yaksh TL. CNS mechanisms of pain and analgesia. Can-
cer Surv. 1988;7 (1):5-28.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Gupta A, Bodin L, Holmstrém B. A systematic review of
the peripheral analgesic effects of intraarticular morp-
hine. Anesth Analg. 2001 Sep;93 (3):761-70. doi: 10.
1097/00000539-200109000-00042.

Kapral S, Gollmann G, Waltl B. Tramadol added to me-
pivacaine prolongs the duration of an axillary brachial
plexus blockade. Anesth Analg. 1999 Apr;88 (4):853-6.
doi: 10. 1097/00000539-199904000-00032.

Nishikawa K, Kanaya N, Nakayama M. Fentanyl im-
proves analgesia but prolongs the onset of axillary bra-
chial plexus block by peripheral mechanism. Anesth
Analg. 2000 Aug;91 (2):384-7. doi: 10. 1097/00000539-
200008000-00028.

Bouaziz H, Kinirons BP, Macalou D. Sufentanil does
not prolong the duration of analgesia in a mepivacai-
ne brachial plexus block: a dose response study. Anesth
Analg. 2000 Feb;90 (2):383-7. doi: 10. 1097/00000539-
200002000-00027.

Reuben SS, Steinberg RB, Lurie SD. A dose-response
study of intravenous regional anesthesia with mepe-
ridine. Anesth Analg. 1999 Apr;88 (4):831-5. doi: 10.
1097/00000539-199904000-00028.

McEwan Al Smith C, Dyar O. Isoflurane minimum al-
veolar concentration reduction by fentanyl. Anesthesi-
ology. 1993 May;78 (5):864-9. doi: 10. 1097/00000542-
199305000-00009.

Glass PS, Gan TJ, Howell S. Drug interactions: volatile
anesthetics and opioids. J Clin Anesth. 1997 Sep;9 (6
Suppl):18S-22S. doi: 10. 1016/50952-8180 (97)00122-0.
Inagaki Y, Tsuda Y. Contribution of the spinal cord to
arousal from inhaled anesthesia: comparison of epidu-
ral and intravenous fentanyl on awakening concentrati-
on of isoflurane. Anesth Analg. 1997 Dec;85 (6):1387-
93. doi: 10. 1097/00000539-199712000-00038.

Kissin I, Vinik HR, Castillo R. Alfentanil potentiates
midazolam-induced unconsciousness in subanalge-
sic doses. Anesth Analg. 1990 Jul;71 (1):65-9. doi: 10.
1213/00000539-199007000-00011.

Lysakowski C, Dumont L, Pellegrini M. Effects of fen-
tanyl, alfentanil, remifentanil and sufentanil on loss of
consciousness and bispectral index during propofol
induction of anaesthesia. Br ] Anaesth. 2001 Apr;86
(4):523-7. doi: 10. 1093/bja/86. 4. 523.

Koitabashi T, Johansen JW, Sebel PS. Remifentanil
dose/electroencephalogram bispectral response du-
ring combined propofol/regional anesthesia. Anesth
Analg. 2002 Jun;94 (6):1530-3, table of contents. doi:
10. 1097/00000539-200206000-00028.

Streisand JB, Bailey PL, LeMaire L. Fentanyl-indu-
ced rigidity and unconsciousness in human volun-
teers. Incidence, duration, and plasma concentrati-
ons. Anesthesiology. 1993 Apr;78 (4):629-34. doi: 10.
1097/00000542-199304000-00003.



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Scott JC, Ponganis KV, Stanski DR. EEG quantitation
of narcotic effect: the comparative pharmacodynamics
of fentanyl and alfentanil. Anesthesiology. 1985 Mar;62
(3):234-41. doi: 10. 1097/00000542-198503000-00005.
Bovill JG, Sebel PS, Wauquier A. Influence of high-do-
se alfentanil anaesthesia on the electroencephalogram:
correlation with plasma concentrations. Br J Anaesth.
1983;55 Suppl 2:199S-209S.

Egan TD, Minto CF, Hermann DJ. Remifentanil ver-
sus alfentanil: comparative pharmacokinetics and
pharmacodynamics in healthy adult male volunte-
ers. Anesthesiology. 1996 Apr;84 (4):821-33. doi: 10.
1097/00000542-199604000-00009. Erratum in: Anest-
hesiology 1996 Sep;85 (3):695.

Crawford RD, Baskoft JD. Fentanyl-associated delirium
in man. Anesthesiology. 1980 Aug;53 (2):168-9. doi: 10.
1097/00000542-198008000-00011.

Parkinson SK, Bailey SL, Little WL. Myoclonic seizure
activity with chronic high-dose spinal opioid administ-
ration. Anesthesiology. 1990 Apr;72 (4):743-5. doi: 10.
1097/00000542-199004000-00025.

Haber GW, Litman RS. Generalized tonic-clonic acti-
vity after remifentanil administration. Anesth Analg.
2001 Dec;93 (6):1532-3, table of contents. doi: 10.
1097/00000539-200112000-00040.

Hoffman WE, Cunningham F, James MK. Effects of re-
mifentanil, a new short-acting opioid, on cerebral blood
flow, brain electrical activity, and intracranial pressure
in dogs anesthetized with isoflurane and nitrous oxide.
Anesthesiology. 1993 Jul;79 (1):107-13; discussion 26A.
doi: 10. 1097/00000542-199307000-00016.

Lauer KK, Connolly LA, Schmeling WT. Opioid seda-
tion does not alter intracranial pressure in head injured
patients. Can ] Anaesth. 1997 Sep;44 (9):929-33. doi: 10.
1007/BF03011963.

Baskin DS, Widmayer MA, Browning JL. Evaluation of
delayed treatment of focal cerebral ischemia with three
selective kappa-opioid agonists in cats. Stroke. 1994
Oct;25 (10):2047-53; discussion 2054. doi: 10. 1161/01.
str. 25. 10. 2047.

Takahashi H, Traystman R], Hashimoto K. Postische-
mic brain injury is affected stereospecifically by pen-
tazocine in rats. Anesth Analg. 1997 Aug;85 (2):353-7.
doi: 10. 1097/00000539-199708000-00020.

Pokela ML, Ryhinen PT, Koivisto ME. Alfentanil-in-
duced rigidity in newborn infants. Anesth Analg. 1992
Aug;75 (2):252-7. doi: 10. 1213/00000539-199208000-
00017.

Blasco TA, Lee D, Amalric M. The role of the nucleus
raphe pontis and the caudate nucleus in alfentanil rigi-
dity in the rat. Brain Res. 1986 Oct 29;386 (1-2):280-6.
doi: 10. 1016/0006-8993 (86)90164-2.

Goldberg M, Ishak S, Garcia C. Postoperative rigidity
following sufentanil administration. Anesthesiology.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Opioidler Q@ \

1985 Aug;63 (2):199-201. doi: 10. 1097/00000542-
198508000-00016.

Bailey PL, Wilbrink J, Zwanikken P. Anesthetic inducti-
on with fentanyl. Anesth Analg. 1985 Jan;64 (1):48-53.
Sessler DI, Olofsson CI, Rubinstein EH. The thermore-
gulatory threshold in humans during halothane anest-
hesia. Anesthesiology. 1988 Jun;68 (6):836-42. doi: 10.
1097/00000542-198806000-00002.

Kurz A, Go JC, Sessler DI. Alfentanil slightly increa-
ses the sweating threshold and markedly reduces the
vasoconstriction and shivering thresholds. Anesthesi-
ology. 1995 Aug;83 (2):293-9. doi: 10. 1097/00000542-
199508000-00009.

Macintyre PE, Pavlin EG, Dwersteg JE. Effect of mepe-
ridine on oxygen consumption, carbon dioxide produ-
ction, and respiratory gas exchange in postanesthesia
shivering. Anesth Analg. 1987 Aug;66 (8):751-5.

Casey WE Smith CE, Katz JM. Intravenous meperidine
for control of shivering during caesarean section un-
der epidural anaesthesia. Can ] Anaesth. 1988 Mar;35
(2):128-33. doi: 10. 1007/BF03010651.

Kurz M, Belani KG, Sessler DI. Naloxone, meperidine,
and shivering. Anesthesiology. 1993 Dec;79 (6):1193-
201. doi: 10. 1097/00000542-199312000-00009.

Tsai YC, Chu KS. A comparison of tramadol, amit-
riptyline, and meperidine for postepidural anesthetic
shivering in parturients. Anesth Analg. 2001 Nov;93
(5):1288-92. doi: 10. 1097/00000539-200111000-00052.
Ko MC, Naughton NN. An experimental itch model in
monkeys: characterization of intrathecal morphine-in-
duced scratching and antinociception. Anesthesiology.
2000 Mar;92 (3):795-805. doi: 10. 1097/00000542-
200003000-00023.

Colbert S, O’'Hanlon DM, Chambers F. The effect of
intravenous tenoxicam on pruritus in patients receiving
epidural fentanyl. Anaesthesia. 1999 Jan;54 (1):76-80.
doi: 10. 1046/j. 1365-2044. 1999. 00610. x.

Jones EA, Bergasa NV. The pruritus of cholestasis and
the opioid system. JAMA. 1992 Dec 165268 (23): 3359-
62.

Etches RC. Respiratory depression associated with
patient-controlled analgesia: a review of eight cases.
Can | Anaesth. 1994 Feb;41 (2):125-32. doi: 10. 1007/
BF03009805.

Tabatabai M, Kitahata LM, Collins JG. Disruption of the
rhythmic activity of the medullary inspiratory neurons
and phrenic nerve by fentanyl and reversal with nalbup-
hine. Anesthesiology. 1989 Mar;70 (3):489-95. doi: 10.
1097/00000542-198903000-00020.

Bailey PL, Streisand JB, East KA. Differences in magni-
tude and duration of opioid-induced respiratory depres-
sion and analgesia with fentanyl and sufentanil. Anesth
Analg. 1990 Jan;70 (1):8-15. doi: 10. 1213/00000539-
199001000-00003.



( 44) Anestezide Hasta Takibi

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Knape JT. Early respiratory depression resistant to na-
loxone following epidural buprenorphine. Anesthesio-
logy. 1986 Mar;64 (3):382-4. doi: 10. 1097/00000542-
198603000-00018.

Krenn H, Jellinek H, Haumer H. Naloxone-resistant
respiratory depression and neurological eye symptoms
after intrathecal morphine. Anesth Analg. 2000 Aug;91
(2):432-3. doi: 10. 1097/00000539-200008000-00038.
Nishino T, Hiraga K, Fujisato M. Breathing patterns
during postoperative analgesia in patients after lower
abdominal operations. Anesthesiology. 1988 Dec;69
(6):967-72. doi: 10. 1097/00000542-198812000-00031.
Pelligrino DA, Riegler FX, Albrecht RE Ventilatory
effects of fourth cerebroventricular infusions of morp-
hine-6- or morphine-3-glucuronide in the awake
dog. Anesthesiology. 1989 Dec;71 (6):936-40. doi: 10.
1097/00000542-198912000-00018.

Forbes AR, Horrigan RW. Mucociliary flow in the tra-
chea during anesthesia with enflurane, ether, nitrous
oxide, and morphine. Anesthesiology. 1977 May;46
(5):319-21. doi: 10. 1097/00000542-197705000-00002.
Bohrer H, Fleischer E Werning P. Tussive effect of a
fentanyl bolus administered through a central venous
catheter. Anaesthesia. 1990 Jan;45 (1):18-21. doi: 10.
1111/j. 1365-2044. 1990. tb14496. x.

Feldman PD, Parveen N, Sezen S. Cardiovascular effe-
cts of Leu-enkephalin in the nucleus tractus solitarius of
the rat. Brain Res. 1996 Feb 19;709 (2):331-36. doi: 10.
1016/0006-8993 (95)01434-9.

Thomson IR, Putnins CL, Friesen RM. Hyperdynamic
cardiovascular responses to anesthetic induction with
high-dose fentanyl. Anesth Analg. 1986 Jan;65 (1):91-5.
Zhang CC, SuJY, Calkins D. Effects of alfentanil on iso-
lated cardiac tissues of the rabbit. Anesth Analg. 1990
Seps;71 (3):268-74. doi: 10. 1213/00000539-199009000-
00009.

Helgesen KG, Ellingsen O, Ilebekk A. Inotropic effect
of meperidine: influence of receptor and ion channel
blockers in the rat atrium. Anesth Analg. 1990 May;70
(5):499-506. doi: 10. 1213/00000539-199005000-00006.
MclIntosh M, Kane K, Parratt J. Effects of selective opio-
id receptor agonists and antagonists during myocardial
ischaemia. Eur J Pharmacol. 1992 Jan 7;210 (1):37-44.
doi: 10. 1016/0014-2999 (92)90649-o0.

Chinzei M, Morita S, Chinzei T. Effects of isoflurane
and fentanyl on ischemic myocardium in dogs: assess-
ment by end-systolic measurements. J Cardiothorac
Vasc Anesth. 1991 Jun;5 (3):243-9. doi: 10. 1016/1053-
0770 (91)90282-x.

Kim YD, Danchek M, Myers AK. Anaesthetic modifi-
cation of regional myocardial functional adjustments
during myocardial ischaemia: halothane vs fentanyl. Br
J Anaesth. 1992 Mar;68 (3):286-92. doi: 10. 1093/bja/68.
3.286.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

White JL, Myers AK, Analouei A, Kim YD. Functional
recovery of stunned myocardium is greater with halo-
thane than fentanyl anaesthesia in dogs. Br ] Anaesth.
1994 Aug;73 (2):214-9. doi: 10. 1093/bja/73. 2. 214.
White DA, Reitan JA, Kien ND. Decrease in vascular
resistance in the isolated canine hindlimb after graded
doses of alfentanil, fentanyl, and sufentanil. Anesth
Analg. 1990 Jul;71 (1):29-34. doi: 10. 1213/00000539-
199007000-00005.

Delitala G, Trainer PJ, Oliva O. Opioid peptide and alp-
ha-adrenoceptor pathways in the regulation of the pitu-
itary-adrenal axis in man. ] Endocrinol. 1994 Apr;141
(1):163-8. doi: 10. 1677/joe. 0. 1410163.

Klingstedt C, Giesecke K, Hamberger B. High- and
low-dose fentanyl anaesthesia: circulatory and plasma
catecholamine responses during cholecystectomy. Br ]
Anaesth. 1987 Feb;59 (2):184-8. doi: 10. 1093/bja/59. 2.
184.

Crighton IM, Martin PH, Hobbs GJ. A comparison of
the effects of intravenous tramadol, codeine, and morp-
hine on gastric emptying in human volunteers. Anesth
Analg. 1998 Aug;87 (2):445-9. doi: 10. 1097/00000539-
199808000-00040.

Yukioka H, Tanaka M, Fujimori M. Recovery of bowel
motility after high dose fentanyl or morphine anaest-
hesia for cardiac surgery. Anaesthesia. 1990 May;45
(5):353-6. doi: 10. 1111/j. 1365-2044. 1990. tb14774. x.
Thorn SE, Wickbom G, Philipson L. Myoelectric acti-
vity in the stomach and duodenum after epidural ad-
ministration of morphine or bupivacaine. Acta Ana-
esthesiol Scand. 1996 Aug;40 (7):773-8. doi: 10. 1111/j.
1399-6576. 1996. th04531. x.

McNeill MJ, Ho ET, Kenny GN. Effect of i. v. metoc-
lopramide on gastric emptying after opioid premedica-
tion. Br ] Anaesth. 1990 Apr;64 (4):450-2. doi: 10. 1093/
bja/64. 4. 450.

Raftery S, Sherry E. Total intravenous anaesthesia with
propofol and alfentanil protects against postoperati-
ve nausea and vomiting. Can J Anaesth. 1992 Jan;39
(1):37-40. doi: 10. 1007/BF03008670..

Rung GW, Claybon L, Hord A. Intravenous ondanset-
ron for postsurgical opioid-induced nausea and vomi-
ting. S3A-255 Study Group. Anesth Analg. 1997 Apr;84
(4):832-8. doi: 10. 1097/00000539-199704000-00025.
Célerier E, Rivat C, Jun Y. Long-lasting hyperalgesia
induced by fentanyl in rats: preventive effect of keta-
mine. Anesthesiology. 2000 Feb;92 (2):465-72. doi: 10.
1097/00000542-200002000-00029.

Nestler EJ, Aghajanian GK. Molecular and cellular basis
of addiction. Science. 1997 Oct 3;278 (5335):58-63. doi:
10. 1126/science. 278. 5335. 58.

Maze M. Why does insensitivity to opioid narcotics de-
velop? Anesthesiology. 1997 Nov;87 (5):1033-4. doi: 10.
1097/00000542-199711000-00004. P



81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

Kissin I, Lee SS, Arthur GR. Time course characteristics
of acute tolerance development to continuously infused
alfentanil in rats. Anesth Analg. 1996 Sep;83 (3):600-5.
doi: 10. 1097/00000539-199609000-00029.

Kissin I, Brown PT, Robinson CA. Acute tolerance in
morphine analgesia: continuous infusion and single in-
jection in rats. Anesthesiology. 1991 Jan;74 (1):166-71.
doi: 10. 1097/00000542-199101000-00025.

Chia YY, Liu K, Wang JJ. Intraoperative high dose
fentanyl induces postoperative fentanyl tolerance.
Can J Anaesth. 1999 Sep;46 (9):872-7. doi: 10. 1007/
BF03012978.

Vinik HR, Kissin I. Rapid development of toleran-
ce to analgesia during remifentanil infusion in hu-
mans. Anesth Analg. 1998 Jun;86 (6):1307-11. doi: 10.
1097/00000539-199806000-00033.

Laulin JP, Maurette P, Corcuff JB. The role of ketami-
ne in preventing fentanyl-induced hyperalgesia and
subsequent acute morphine tolerance. Anesth Analg.
2002 May;94 (5):1263-9, table of contents. doi: 10.
1097/00000539-200205000-00040.

Kissin I, Bright CA, Bradley EL Jr. The effect of keta-
mine on opioid-induced acute tolerance: can it explain
reduction of opioid consumption with ketamine-opio-
id analgesic combinations? Anesth Analg. 2000 Dec;91
(6):1483-8. doi: 10. 1097/00000539-200012000-00035.
Kienbaum P, Thiirauf N, Michel MC. Profound increase
in epinephrine concentration in plasma and cardiovas-
cular stimulation after mu-opioid receptor blockade in
opioid-addicted patients during barbiturate-induced
anesthesia for acute detoxification. Anesthesiology.
1998 May;88 (5):1154-61. doi: 10. 1097/00000542-
199805000-00004.

Kienbaum P, Thiirauf N, Michel MC. Profound increase
in epinephrine concentration in plasma and cardiovas-
cular stimulation after mu-opioid receptor blockade in
opioid-addicted patients during barbiturate-induced
anesthesia for acute detoxification. Anesthesiology.
1998 May;88 (5):1154-61. doi: 10. 1097/00000542-
199805000-00004.

Fujinaga M, Stevenson B, Mazze RI. Reproductive and
teratogenic effects of fentanyl in Sprague-Dawley rats.
Teratology. 1986 Aug;34 (1):51-7. doi: 10. 1002/tera.
1420340107.

Fujinaga M, Mazze R, Jackson EC. Reproductive and
teratogenic effects of sufentanil and alfentanil in Spra-
gue-Dawley rats. Anesth Analg. 1988 Feb;67 (2):166-9.
Nelson CJ, Dykstra LA, Lysle DT. Morphine’s immuno-
logic and analgesic effects. Comparison of time course.
Adv Exp Med Biol. 1998;437:169-75.

Yeager MP, Procopio MA, DeLeo JA. Intravenous fen-
tanyl increases natural killer cell cytotoxicity and cir-
culating CD16 (+) lymphocytes in humans. Anesth
Analg. 2002 Jan;94 (1):94-9, table of contents. doi: 10.
1097/00000539-200201000-00018.

93.

94.

95.

96.

97.

98.

99.

100.

10

—_

102.

103.

104.

105.

106.

Opioidler Qf5 \

Gourlay GK, Kowalski SR, Plummer JL. Fentanyl blo-
od concentration-analgesic response relationship in the
treatment of postoperative pain. Anesth Analg. 1988
Apr;67 (4):329-37.

Egan TD. Pharmacokinetics anda rational intravenous
drug selectionanda administrationin anesthesia. Adv
Anesth 12:363, 1995.

Roerig DL, Kotrly KJ, Vucins EJ. First pass uptake of
fentanyl, meperidine, and morphine in the human
lung. Anesthesiology. 1987 Oct;67 (4):466-72. doi: 10.
1097/00000542-198710000-00004.

Boer FE, Bovill JG, Burm AG. Uptake of sufentanil, al-
fentanil and morphine in the lungs of patients about to
undergo coronary artery surgery. Br ] Anaesth. 1992
Apr;68 (4):370-5. doi: 10. 1093/bja/68. 4. 370.

Taeger K, Weninger E, Schmelzer F. Pulmonary kinetics
of fentanyl and alfentanil in surgical patients. Br ] Ana-
esth. 1988 Oct;61 (4):425-34. doi: 10. 1093/bja/61. 4. 425.
Meuldermans WE, Hurkmans RM, Heykants JJ. Plasma
protein binding and distribution of fentanyl, sufentanil,
alfentanil and lofentanil in blood. Arch Int Pharmacod-
yn Ther. 1982 May;257 (1):4-19.

Kharasch ED, Thummel KE. Human alfentanil meta-
bolism by cytochrome P450 3A3/4. An explanation
for the interindividual variability in alfentanil clearan-
ce? Anesth Analg. 1993 May;76 (5):1033-9. doi: 10.
1213/00000539-199305000-00022.

Buerkle H, Yaksh TL. Continuous intrathecal administ-
ration of shortlasting mu opioids remifentanil and al-
fentanil in the rat. Anesthesiology. 1996 Apr;84 (4):926-
35. doi: 10. 1097/00000542-199604000-00021.

. Dershwitz M, Hoke JE, Rosow CE. Pharmacokinetics and

pharmacodynamics of remifentanil in volunteer subjects
with severe liver disease. Anesthesiology. 1996 Apr;84
(4):812-20. doi: 10. 1097/00000542-199604000-00008.
Hoke JE Shlugman D, Dershwitz M. Pharmacokineti-
cs and pharmacodynamics of remifentanil in persons
with renal failure compared with healthy volunte-
ers. Anesthesiology. 1997 Sep;87 (3):533-41. doi: 10.
1097/00000542-199709000-00012.

Olkkola KT, Hamunen K, Maunuksela EL. Clinical
pharmacokinetics and pharmacodynamics of opioid
analgesics in infants and children. Clin Pharmacoki-
net. 1995 May;28 (5):385-404. doi: 10. 2165/00003088-
199528050-00004.

Mazoit JX, Sandouk P, Scherrmann JM. Extrahepatic
metabolism of morphine occurs in humans. Clin Phar-
macol Ther. 1990 Dec;48 (6):613-8. doi: 10. 1038/clpt.
1990. 203.

Schochet RB, Murray GB. Neuropsychiatric toxicity of
meperidine. J IntensiveCare Med 3:246, 1998.

Davies G, Kingswood C, Street M. Pharmacokinetics of
opioids in renal dysfunction. Clin Pharmacokinet. 1996
Dec;31 (6):410-22. doi: 10. 2165/00003088-199631060-
00002.



( 46) Anestezide Hasta Takibi

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Navapurkar VU, Archer S, Frazer NM. Pharmacoki-
netics of remifentanyl during hepatic transplantation.
Anesthesioilogy. 83:A382, 1995.

Dumont L, Picard V, Marti RA. Use of remifentanil in a
patient with chronic hepatic failure. Br ] Anaesth. 1998
Aug;81 (2):265-7. doi: 10. 1093/bja/81. 2. 265.

Barash, Paul G. (2020) Klinik Anestezi (Sekizinci baski).
Ankara: Ayrint1 Basim Yayin ve Matbaacilik

Lundeberg S, Beck O, Olsson GL. Rectal administrati-
on of morphine in children. Pharmacokinetic evaluati-
on after a single-dose. Acta Anaesthesiol Scand. 1996
Apr;40 (4):445-51. doi: 10. 1111/j. 1399-6576. 1996.
tb04467. x.

Simpson KH, Dearden MJ, Ellis FR. Premedication
with slow release morphine (MST) and adjuvants. Br ]
Anaesth. 1988 Jun;60 (7):825-30. doi: 10. 1093/bja/60.
7.825.

Banning AM, Schmidt JE, Chraemmer-Jorgensen B,
Risbo A. Comparison of oral controlled release morp-
hine and epidural morphine in the management of pos-
toperative pain. Anesth Analg. 1986 Apr;65 (4):385-8.
Derbyshire DR, Bell A, Parry PA. Morphine sulphate
slow release. Comparison with i. m. morphine for pos-
toperative analgesia. Br ] Anaesth. 1985 Sep;57 (9):858-
65. doi: 10. 1093/bja/57. 9. 858.

Striebel HW, Oelmann T, Spies C. Patient-controlled
intranasal analgesia: a method for noninvasive posto-
perative pain management. Anesth Analg. 1996 Sep;83
(3):548-51. doi: 10. 1097/00000539-199609000-00019.
PMID: 8780279.

Douma MR, Middeldorp JM, Verwey RA. A rando-
mised comparison of intravenous remifentanil pa-
tient-controlled analgesia with epidural ropivacaine/su-
fentanil during labour. Int ] Obstet Anesth. 2011 Apr;20
(2):118-23. doi: 10. 1016/j. jjoa. 2010. 11. 009.
Volmanen PV, Akural EI, Raudaskoski T. Timing of
intravenous patient-controlled remifentanil bolus du-
ring early labour. Acta Anaesthesiol Scand. 2011 Apr;55
(4):486-94. doi: 10. 1111/j. 1399-6576. 2010. 02390. x.
Freeman LM, Bloemenkamp KW, Franssen MT. Patient
controlled analgesia with remifentanil versus epidural
analgesia in labour: randomised multicentre equivalen-
ce trial. BMJ. 2015 Feb 23;350:h846. doi: 10. 1136/bmj.
h846.

Douma MR, Stienstra R, Middeldorp JM. Differences
in maternal temperature during labour with remifenta-
nil patient-controlled analgesia or epidural analgesia: a
randomised controlled trial. Int ] Obstet Anesth. 2015
Nov;24 (4):313-22. doi: 10. 1016/j. jjoa. 2015. 06. 003.
Epub 2015 Jun 18. PMID: 26303750.

Halfpenny DM, Callado LE, Hopwood SE. Effects of
tramadol stereoisomers on norepinephrine efflux and
uptake in the rat locus coeruleus measured by real time
voltammetry. Br ] Anaesth. 1999 Dec;83 (6):909-15. doi:
10. 1093/bja/83. 6. 909.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

Vickers MD, O’Flaherty D, Szekely SM. pain relief by an
opioid without depression of respiration. Anaesthesia.
1992 Apr;47 (4):291-6. doi: 10. 1111/j. 1365-2044. 1992.
tb02166. x.

Ausems ME, Vuyk J, Hug CC Jr. Comparison of a com-
puter-assisted infusion versus intermittent bolus admi-
nistration of alfentanil as a supplement to nitrous oxi-
de for lower abdominal surgery. Anesthesiology. 1988
Jun;68 (6):851-61. doi: 10. 1097/00000542-198806000-
00004.

Vinik HR, Bradley EL Jr, Kissin I. Triple anesthetic
combination: propofol-midazolam-alfentanil. Anesth
Analg. 1994 Feb;78 (2):354-8. doi: 10. 1213/00000539-
199402000-00026.

Vuyk J, Lim T, Engbers FH. The pharmacodynamic in-
teraction of propofol and alfentanil during lower abdo-
minal surgery in women. Anesthesiology. 1995 Jul;83
(1):8-22. doi: 10. 1097/00000542-199507000-00003.
Wauesten R, Van Aken H, Glass PS. Assessment of dep-
th of anesthesia and postoperative respiratory recovery
after remifentanil- versus alfentanil-based total intrave-
nous anesthesia in patients undergoing ear-nose-throat
surgery. Anesthesiology. 2001 Feb;94 (2):211-7. doi: 10.
1097/00000542-200102000-00008.

Obel D, Hansen LK, Hiitte]l MS. Buprenorphine-supp-
lemented anaesthesia. Influence of dose on duration
of analgesia after cholecystectomy. Br ] Anaesth. 1985
Mar;57 (3):271-4. doi: 10. 1093/bja/57. 3. 271.
Galloway FM, Varma S. Double-blind comparison of
intravenous doses of dezocine, butorphanol, and place-
bo for relief of postoperative pain. Anesth Analg. 1986
Mar;65 (3):283-7.

Kaiko RF, Wallenstein SL, Rogers AG. Intramuscular
meptazinol and morphine in postoperative pain. Clin
Pharmacol Ther. 1985 May;37 (5):589-96. doi: 10. 1038/
clpt. 1985. 92.

Kendrick WD, Woods AM, Daly M. Naloxone versus
nalbuphine infusion for prophylaxis of epidural morp-
hine-induced pruritus. Anesth Analg. 1996 Mar;82
(3):641-7. doi: 10. 1097/00000539-199603000-00037.
Bailey PL, Clark NJ, Pace NL. Antagonism of postopera-
tive opioid-induced respiratory depression: nalbuphine
versus naloxone. Anesth Analg. 1987 Nov;66 (11):1109-
14.

Prough DS, Roy R, Bumgarner J. Acute pulmonary ede-
ma in healthy teenagers following conservative doses
of intravenous naloxone. Anesthesiology. 1984 May;60
(5):485-6. doi: 10. 1097/00000542-198405000-00018.
Partridge BL, Ward CF. Pulmonary edema following
low-dose naloxone administration. Anesthesiology.
1986 Dec;65 (6):709-10. doi: 10. 1097/00000542-
198612000-00037.

Takkunen O, Meretoja OA. Thiopentone reduces the
haemodynamic response to induction of high-dose
fentanyl-pancuronium anaesthesia in coronary artery



133.

134.

135.

136.

137.

138.

139.

140.

surgical patients. Acta Anaesthesiol Scand. 1988 Apr;32
(3):222-7. doi: 10. 1111/j. 1399-6576. 1988. tb02719. x.
Tverskoy M, Fleyshman G, Ezry J. Midazolam-morphi-
ne sedative interaction in patients. Anesth Analg. 1989
Mar;68 (3):282-5.

Kissin I, Brown PT, Bradley EL Jr. Diazepam--morp-
hine hypnotic synergism in rats. Anesthesiology. 1989
Apr;70 (4):689-94. doi: 10. 1097/00000542-198904000-
00025.

Haessler R, Madler C, Klasing S. Propofol/fentanyl ver-
sus etomidate/fentanyl for the induction of anesthesia
in patients with aortic insufficiency and coronary ar-
tery disease. ] Cardiothorac Vasc Anesth. 1992 Apr;6
(2):173-80. doi: 10. 1016/1053-0770 (92)90193-b.

Hara K, Saito Y, Kirihara Y. The interaction between
gamma-aminobutyric acid agonists and diltiazem in
visceral antinociception in rats. Anesth Analg. 2004
May;98 (5):1380-4, table of contents. doi: 10. 1213/01.
ane. 0000107935. 84035. 48.

Lunn JK, Stanley TH, Eisele J. High dose fentanyl
anesthesia for coronary artery surgery: plasma fentanyl
concentrations and influence of nitrous oxide on car-
diovascular responses. Anesth Analg. 1979 Sep-Oct;58
(5):390-5.

Thomson IR, MacAdams CL, Hudson R]. Drug inte-
ractions with sufentanil. Hemodynamic effects of pre-
medication and muscle relaxants. Anesthesiology. 1992
Jun;76 (6):922-9. doi: 10. 1097/00000542-199206000-
00008.

Sethna DH, Starr NJ, Estafanous FG. Cardiovascular
effects of non-depolarizing neuromuscular blockers in
patients with aortic valve disease. Can ] Anaesth. 1987
Nov;34 (6):582-8. doi: 10. 1007/BF03010516.
Paulissian R, Mahdi M, Joseph NJ. Hemodynamic
responses to pancuronium and vecuronium during
high-dose fentanyl anesthesia for coronary artery by-
pass grafting. ] Cardiothorac Vasc Anesth. 1991 Apr;5
(2):120-5. doi: 10. 1016/1053-0770 (91)90322-k.

141.

142.

143.

144.

145.

146.

147.

148.

Opioidler QJ \

Heinonen J, Salmenperd M, Suomivuori M. Contri-
bution of muscle relaxant to the haemodynamic cour-
se of high-dose fentanyl anaesthesia: a comparison
of pancuronium, vecuronium and atracurium. Can
Anaesth Soc J. 1986 Sep;33 (5):597-605. doi: 10. 1007/
BF03014267.

Wells DG, Bjorksten AR. Monoamine oxidase inhibi-
tors revisited. Can ] Anaesth. 1989 Jan;36 (1):64-74. doi:
10. 1007/BF03010890.

Stack CG, Rogers P, Linter SP. Monoamine oxidase in-
hibitors and anaesthesia. A review. Br ] Anaesth. 1988
Feb;60 (2):222-7. doi: 10. 1093/bja/60. 2. 222.
Bartkowski RR, Goldberg ME, Huffnagle S. Sufentanil
disposition. Is it affected by erythromycin administrati-
on? Anesthesiology. 1993 Feb;78 (2):260-5.

Bartkowski RR, McDonnell TE. Prolonged alfentanil
effect following erythromycin administration. Anesthe-
siology. 1990 Sep;73 (3):566-8. doi: 10. 1097/00000542-
199009000-00035.

Plummer JL, Owen H, Ilsley AH. Sustained-release
ibuprofen as an adjunct to morphine patient-controlled
analgesia. Anesth Analg. 1996 Jul;83 (1):92-6. doi: 10.
1097/00000539-199607000-00016.

Ng A, Parker ], Toogood L, Cotton BR. Does the opio-
id-sparing effect of rectal diclofenac following total ab-
dominal hysterectomy benefit the patient? Br ] Anaesth.
2002 May;88 (5):714-6. doi: 10. 1093/bja/88. 5. 714.
Babenco HD, Blouin RT, Conard PE. Diphenylhydra-
mine increases ventilatory drive during alfentanil in-
fusion. Anesthesiology. 1998 Sep;89 (3):642-7. doi: 10.
1097/00000542-199809000-00013.



