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Abstract

With the extension of global life expectancy and the improvement of medical level, more and more
elderly patients have the opportunity to undergo surgery, and the risk of perioperative complica-
tions is higher, especially cardiovascular diseases, and the risk of anesthesia is also increased. The
organ system reserve function of elderly patients is low, and perioperative pain and external sti-
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mulation (such as intraoperative operation, endotracheal intubation, etc.) are easy to cause in-
ternal environment imbalance, which brings great safety risks to the prognosis of elderly patients.
Among them, it is particularly important to maintain the dynamic balance of cardiovascular sys-
tem. Opioids are mainly used in clinical analgesics, which not only maintain hemodynamic stability,
but also play a positive role in anti-arrhythmia, preserving or promoting the recovery of cardiac
mechanical function and myocardial protection, so as to reduce the occurrence of cardiovascular
adverse events. The prospect of use is broad, which has important value in the perioperative safety
of elderly patients. This paper systematically expounds and summarizes the research progress of
the effects of opioids on the cardiac system of elderly patients in recent years.

Keywords

Opioids, Old Age, Heart System, Anaesthesia

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

AR E TAE #2010 SFEGe T4, TE 65 %5 DL E N AR AL EE A 1990 4 5.6% 1T+ 3 2000 4F 7.0%
F] 2008 FF T4 A 9.5%, BRI/ ST 2 2 F B EH WA E T TR S, Hl TG TR
52 B R &Rk, X AN RN F AR #8855 S H A 7 BUK, BT AR RE R A
MBS, JCHIE RO I RGN, BRI AR b . 2T ST BN E R/ ER WL, BT
KAWAE, REIHI T 7 SRS 5 PR SR R A, AECRUE LN ) 2 B A P AT B[R, 3Rt
OHERE . R BUHECIEN I Re K 5 SO IVR SR ARAE R, BRI &35 2 Piaad i, 2
B

LR S Pnt 2l J3 2% O METT S O UHUAR S e RO L LR 37 25 DU AN 75 THT AL i 5 e e HLAE
SEA R PP L FH R AT T A R

%)
2. BEBENEESS/ RBER
2.1, ZEBENEEER

i WHO R 4E B HRIE, 60 $~74 B NFREZEN, 75 B 5 89 B ALEEN, 90 B UL KA
Ao ZEEEEGEBERRMN RS ST R, BT R SO LAERGFIWT,  FBIA 1) 2 Fhof]
WO LAAERF MU RS P, i R AE R MBRETIIN, AT R 60 % UL I ARG MBI R AN
27.8%o [1], O RGUHNH O™ BB EZENE e S SRR, ik, 4eRFEFRamEA
WO M Rgifae 2 REE,

BEEFR K, ZEEHLNE RFRESWRIRNAL. ZEEEHNIEAOMREERA. O
WU . o T4 R NS s S AR B %, IR ILEAT MR B 7 P PRARG O R AE &
FKIARFRANE , A E AR, BRI 5 R AR E A, R B OR KM O lE
Wi J3 B, TRE K A AR D, X R AR T A A i R R R B R IR B A A R N R TR R B
JPE TR, I N ThRERERS, O VT BE R RS, CPIEhKE TR, B, i AR

DOI: 10.12677/acm.2023.133499 3493 I P I 25338 2


https://doi.org/10.12677/acm.2023.133499
http://creativecommons.org/licenses/by/4.0/

g %%

B oy A EA RFIF2]. ZHEEEHEFRKINE K, VAEIZHED, RGN 20%2% 40%, FEH
RARMEZIVI R 2 Bh BRI Z D02 53 Al [3] [4] [S], HAZ 43 T B ThRERUR , 257 H bRl K,
KRR YRR RCR S IE K. B 8P 2 AR, B IEHE, B 32 ik R8N i 250
B RS G A AR, X WU N, e N AR 2 Ik 3]

22. ZEBERBRERER

FhE 2 4F B R B RRER S #4855 (2020 fiR)FEH ASA (American Society of Anesthesiologists)) 2 %
BE AR T LAY N AR A T3 . SCERIRGE KT 80 5 (1) AR F He32 K R O JIF TR IS, AR08 BRI
1%, BEARMZET RGN 5%, ZFEEEIFROMEBRZ W,  CEF R N0 IET AR B fE ks
i) B E 2w O i AT R0 IETF AR BRI OCIEA R F4 R AL 8.7%-

LAE R I R B B H A IR R B R, CRUEH SR B G A B HEE, UHRIRK
o I8 92 0 S0 L3 G o LR LR, SR DB YT AN ROD IE AR (S]. BEIARMANRE, 248 miRsh )%
Rtk zE, b0l 0. DEVRE . IR fER R R, ERE IR 2, R A E
53, BRI T A () R0 B 5 )0 ML R 0~ AR I o A 75 i AR AR R e, A AR ORI
WAL, SRR ARIGST N IREE R 458 S /S s P 2 A

3. Bl 225 L Bl 2R e 2 M B AL
3.1. P2k

Bi] sz k2 2 MR AL, BT G mEAMMEZIARE, Hil 20 HA: p-f 7 % (mu opioid
receptor, MOR). -] i 5% {£(delta opioid receptor, DOR). #-Fi /i 5% {£(kappa opioid receptor, KOR)FIiT J
2 A&-1 (opioid receptor like-1, ORL-1; X F orphanin receptor JNHERK 52 44/nociceptin receptor i B2 % 14).

B Fr 32 ARALE AR A AR AP o LA R 2 A i (OB BT B B S ISR E 4R ek, 7 AR R
B RPR. BRI ARIR Y ONEORI A AR [6].

3.2. MBERHDFRMEHLH

RIESIIED, MR, ERE M P AR RIBCE A2, Slk.O SR RGBT BYE T, b
LE R I Ca Bl I ST s T e S5 SR SN 7 A BT P SR 25 W oxe L AT 40 . S P )y SR 25 ) R B
H 2 o L B0 7 S48 1D T BRSO U IR PRORER, MR e Coslid g AN I S sk R 41
ANEPR[7] [8]0 B R REGMIEF T AM, JEILBHMT S R G0 MarkEfha Rge. 1R 0 Ak 40
s LA RO 5K A A (9155, 74 BRI R R I

3.3, DR AL

HATE A SN, B R RGO 0o A% 307 TR A RCR 2 PL O R AR . A 0F FEAIE
W37 ] P SR 253 L R e Co UL 1 L[ 10] 880 JL 25 WA B B RAULF TSR PO AR e (1],
PP AR PO R AR - Bedh, B SR 25t rT A R s koA o M AT S5 JE 55 AR T
PR Bl 5248 o-Bl e B2 AR 7 AL o ORI AR FT - 380 MK o i SR L P88 3 S50 Co R 2K R )
M 32, A =B 32 ARSI A R Sk St koA T [12]

3.4. AL T BESRZ ML
oo A0 5 T AR P HEE S5 o MW AR 7 (I FREAI, T e b A A T AR SESE B, T 24 A8

DOI: 10.12677/acm.2023.133499 3494 I IR = =23t e


https://doi.org/10.12677/acm.2023.133499

g %%

M5 PR B 10 e O ENURE B LK. BRIk, BR 7L URESE, O RORE O E LR D RE A 58 2%
ey 288 245 0 o AP s I FUAR B, 0] PV S o LA P RO RSB IR 12, A COIE R D BEAS 2 W] 2 5 [ 12].
G, ZE R SRR 25 K e SRR 28 2 il S O LA Y Ca® BRAS FILL2 %) Ca™ REUZ[13] [14] 8084
FRAIERT(ISIER, EHSHROAEE 1122 1.

3.5. LALRIFMER LS

A U Co UL AGH I 7 it A 7 A 0o BT AR 1 22 4 v ML S 3 v R AR SR R 20%~40% [16], 45k i o JUAT FF
FEVEVRITRS, Bt — P mE, I GEARA O VBRI 4547 o 75 A B[] (%) sl AL PV v T T gk 47
20 0T TR LR P A A, T D SE 2% B A o I ZEL 2 i S 00 P I (P A ) A0 A Pk S I T Ak 2
(IPC)o BTy 52 PR32 751388 1k B AUL R 0 T3 AL 3 (IPC) = AR O WLAR I B, Kb R I &7 4 7k 3 B O AR 52
Wi /N, A L B O I R (B S8 1 [17] [18]0 = FhAS[F] (FIBHT 5 SZAR(S-Fi] B 524K B S A8y we-i] 1 52
) 5 ODUVRY &R, S SRS A b O LUk I P 5 O LA IR BE . 8 TR0 3 2R 8 DA
Ko i/ N REVE S O UV SESE [ 12] [19], 6 28 T BRI ZE B PRt i .

4. A EZEREPHNA
4.1. MRENFIFRMmMME XA

A EE M TR RINEII T, NS B B R A S 4 RS R RO S, BT AR I
)15 RRIRT 225, BRI A B, MR sl J = R8N, Nz 4 g O i R 1 58
RIES, A5 HBLOIEZEEE O A R Fra R B8, S5 RExT O IE Rgtsgm/h, 570
T A F T DAZERE 3N ) 5 e FR 0 R &, 240 B FEOR BAGE A oh B R4 i 52 1% [20]. 2 U
FERW, ERERFRAYH, S5 RKBETIFRE. FIZFRBEHARRT 2259, T AR E A
B OE, FEIKE BT, REPC ML RG AR E, > OVERE O EERERTLO ILER L K
AE[16] [21] [22]0 BT 22454 = BE s A TS A I B AW BEFR R 29 F AR Fr s, 725K
Je I B ARG M BN /)2 K W 2V A T T 23 K & AR (23], 200 B S 2 U ) B Ok 6 5 A Rl
YEF /D W [24].

4.2. (DBETERRZMEAE X R

LA R BRI O S R AR R DR T R A (U T AR R AR R AU R A R 25 (1 5 e
BOR AR VR LRSS o BT 2R 25005 57 A O I ORI 1 FHAT IPC A 3R [F] (134 4%, Re i nst i 52 1,
MR U 2R B R AR [12] [25] 0 A F i I (0 S8 38 AE U 9 55 A8 I 2 U 1 It 3 /0 22 A8 Ak L
IEH MR B E O, SHEEMHKMOFERIE QT (QTe) AL th T A H N2 tH[26]. FAE 1994 4
LISCHKE V [27]5 NAEFR 2557 KB KA FF0 M B 2 B 11 QT (A1, {2 B | 2 Wit 70\ 5%
KJext QT [AIATG B RAEFH[28] [29]. HiiZ5 A Je & —Fh i Fa s b K25, AE B AR, X
REPEAE & A 22 T N BRI ) PR 254, R T i i el o (R A8 3, i 25 K e ml 4 6 HE Qe [H) 3
[26] [30].

4.3. 1DRLHLTh BER M HE X B A

CAEBE QMBI BEREAR, ZAAENAEE AP IR TD REAN A, JERR O IEN L) RERe € N A5 2 AL
H BETXT W4 B0 7 5K Th BE RS 2 45 35 IR B R SR 250 (K e PRIE FU e o 87 25 R JE PRI LR 50 77 27 5%
SRS E MRS, WEEOR A O NEUAE FIET TR IIBE(31]. S5 R JE FEARA TN O U AR B « B 55 K e T BEAIR

DOI: 10.12677/acm.2023.133499 3495 I IR = =23t e


https://doi.org/10.12677/acm.2023.133499

XI| 2

=
Ht
F

ik ThRE, H 5 H BRI E S ECO WU M35 22] o M HELE Ay B F R A28 254, MR S m) DL
ARG EFH OIS ThREFIIR E [32] [33].

4.4. (DARIFERMEX A

65 % LA E NS 50%32 e RSN BKAIR SN, X6 Lo USRI FEREE I (1 i 32 1k 7T RERE A £F 6% (K3 K 11
BEAR[25]o Bl SR 25 Pmidid yg /b oL R A 0 R AR AN Rl . 2 5 SR B VE e AL FL A
AT 2552 5O NURIT I RE34], S OISR I FREE R IRE L, JFR)e . Hidh KJe 524 fE
UL B 5 A AE RSP o S5 K8 i AR BT 8 5o I I R St 52, 9z oo UL LA
FAE RS EI[35], BEARCoIURESE Y FE A Co SR O B B (3610 it 25 A e th i Y - R L -V X U
ARBE,  Fi 55 OKJE R RENS PN SMIE IR B A5 CoBE B D AR 5K, 2R E S5 A JE J A LA L ) Ak 2
Z IR O BEORAPRE BEARALA[37] o AERFREIRBNAKTEIA ML 5 oA R, X T IEgS I EE BE T =
RSN EEL, DA TUIESE S5 AJE MBI 25K JE S AT e IR S Bk A LT S A Co LB SR, PR L L
J8 52 4 AT AR Bk T BEAS 4 58 R A 00 L 4T ) g RS2 [12] [38], D AR A A R XU

5. REERE

CHEBHRE RGBEEIR FEURARTDREME & D, JFIRE] T A LR IR R NRE ST .
R A B A O SR R R B AR 2 R A R RGP L WA BRI, Do IS R ST
JONEE . B Fr SRS REE M sh J1 A (R, 8 S H ARG 1, SO LR L sk AU S2 A 4R/
OMUESET R, A O E R AR, DR B i PR S5 o MEN U BE K R S BURAE ], e
A B e B 3, (HILR BB 7 SR 25000 T MR CHENUIR I RERI £3 & IR A E 5. IR
2 R R 75 Bl P B — PPN I A DO RE BT T ENRE, BT L I e FH Lo UL BESR B (Ted 1850, DI
A0 D E U ALOME SO IR0, BE SN CERTEEARDIRE, 7T DL T B PPAl 2 48 /Do I
THEEIRAS[39], TRFMEM ARG EH, LFRENY.

&E 3k

(1] g, 5o, ik, & 2 EGDRSIKA NI IT ARG KA SCHE P R e O S8 3 O ML S I 1R 3R 4
Mi[0). HHIEBEERESE4E, 2020, 39(4): 386-390.

[2] Khan, K.T., Hemati, K. and Donovan, A.L. (2019) Geriatric Physiology and the Frailty Syndrome. Anesthesiology
Clinics, 37, 453-474. https://doi.org/10.1016/j.anclin.2019.04.006

[3] Akhtar, S. and Ramani, R. (2015) Geriatric Pharmacology. Anesthesiology Clinics, 33, 457-469.
https://doi.org/10.1016/j.anclin.2015.05.004

(4] WR, skan. E G A BRI S IR B AE AR ML BT U RE (). S SCBRRER S #4H, 2020, 43(5): 673-678.

[5] Strom, C., Rasmussen, L.S. and Steinmetz, J. (2016) Practical Management of Anaesthesia in the Elderly. Drugs Aging,
33, 765-777. https://doi.org/10.1007/s40266-016-0413-y

[6] Stein, C. (2016) Opioid Receptors. Annual Review of Medicine, 67, 433-451.
https://doi.org/10.1146/annurev-med-062613-093100

[71 Krantz, M.J., Palmer, R.B. and Haigney, M.C.P. (2021) Cardiovascular Complications of Opioid Use: JACC State-of-the-Art
Review. Journal of the American College of Cardiology, 77, 205-223.
https://doi.org/10.1016/j.jacc.2020.11.002

[8] Bozkurt, B. (2019) Enkephalins and the Opioid System of the Heart. Circulation Heart Failure, 12, €005851.
https://doi.org/10.1161/CIRCHEARTFAILURE.119.005851

[91 Duman, A., Saide, S.A., Esra, A.K., et al. (2003) The in Vitro Effects of Remifentanil and Fentanyl on Isolated Human
Right Atria and Saphenous Veins. Journal of Cardiothoracic and Vascular Anesthesia, 17, 465-469.
https://doi.org/10.1016/S1053-0770(03)00151-4

DOI: 10.12677/acm.2023.133499 3496 I IR = =23t e


https://doi.org/10.12677/acm.2023.133499
https://doi.org/10.1016/j.anclin.2019.04.006
https://doi.org/10.1016/j.anclin.2015.05.004
https://doi.org/10.1007/s40266-016-0413-y
https://doi.org/10.1146/annurev-med-062613-093100
https://doi.org/10.1016/j.jacc.2020.11.002
https://doi.org/10.1161/CIRCHEARTFAILURE.119.005851
https://doi.org/10.1016/S1053-0770(03)00151-4

g %%

[10]

(1]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

(28]
[29]

(30]

Sarne, Y., Flitstein, A. and Oppenheimer, E. (1991) Anti-Arrhythmic Activities of Opioid Agonists and Antagonists
and Their Stereoisomers. British Journal of Pharmacology, 102, 696-698.
https://doi.org/10.1111/j.1476-5381.1991.tb12235.x

Mcintosh, M., Kane, K. and Parratt, J. (1992) Effects of Selective Opioid Receptor Agonists and Antagonists during
Myocardial Ischaemia. European Journal of Pharmacology, 210, 37-44.
https://doi.org/10.1016/0014-2999(92)90649-O

Maslov, L.N., Khaliulin, L., Oeltgen, P.R., et al. (2016) Prospects for Creation of Cardioprotective and Antiarrhythmic
Drugs Based on Opioid Receptor Agonists. Medicinal Research Reviews, 36, 871-923.
https://doi.org/10.1002/med.21395

Kanaya, N., Zakhary, D.R., Murray, P.A., et al. (1998) Differential Effects of Fentanyl and Morphine on Intracellular
Ca®" Transients and Contraction in Rat Ventricular Myocytes. Anesthesiology, 89, 1532-1542.
https://doi.org/10.1097/00000542-199812000-00033

Graham, M.D., Hopkins, P.M. and Harrison, S.M. (2004) The Effects of Alfentanil on Cytosolic Ca(2+) and Contrac-
tion in Rat Ventricular Myocytes. Anesthesia & Analgesia, 98, 1013-1016.
https://doi.org/10.1213/01.ANE.0000104481.20813.35

Duncan, D.J., Hopkins, P.M. and Harrison, S.M. (2007) Negative Inotropic Effects of Tumour Necrosis Factor-Alpha

and Interleukin-1beta Are Ameliorated by Alfentanil in Rat Ventricular Myocytes. British Journal of Pharmacology,
150, 720-726. https://doi.org/10.1038/s].bjp.0707147

IR, SKREAR, WA, SRR RNZE R JE ST A AR O TR B A BRI O WU RO A R R R A [T].
244408, 2014, 34(15): 4364-4365.

Rawal, H. and Patel, B.M. (2018) Opioids in Cardiovascular Disease: Therapeutic Options. Journal of Cardiovascular
Pharmacology and Therapeutics, 23, 279-291. https://doi.org/10.1177/1074248418757009

Jalali, Z., Khademalhosseini, M., Soltani, N., et a/. (2021) Smoking, Alcohol and Opioids Effect on Coronary Micro-
circulation: An Update Overview. BMC Cardiovascular Disorders, 21, 185.
https://doi.org/10.1186/s12872-021-01990-y

Wu, L.N., Hu, R. and Yu, J.M. (2021) Morphine and Myocardial Ischaemia-Reperfusion. European Journal of Phar-
macology, 891, Article ID: 173683. https://doi.org/10.1016/j.ejphar.2020.173683

Chen, A. and Ashburn, M.A. (2015) Cardiac Effects of Opioid Therapy. Pain Medicine (Malden, Mass), 16, S27-S31.
https://doi.org/10.1111/pme.12915

Yang, Y., Teng, X. and Zhu, J. (2020) Sufentanil Blunts the Myocardial Stress Induced by Tracheal Intubation in Older
Adult Patients with Coronary Heart Disease Better than Equipotent Fentanyl. Annals of Palliative Medicine, 9, 3909-3914.
https://doi.org/10.21037/apm-20-1813

Miller, D.R., et al. (1988) Effects of Anesthetic Induction on Myocardial Function and Metabolism a Comparison of
Fentanyl, Sufentanil and Alfentanil. Canadian Journal of Anaesthesia, 35, 219-233.
https://doi.org/10.1007/BF03010615

Poterman, M., Kalmar, A.F., Buisman, P.L., et al. (2020) Improved Haemodynamic Stability and Cerebral Tissue
Oxygenation after Induction of Anaesthesia with Sufentanil Compared to Remifentanil: A Randomised Controlled Tri-
al. BMC Anesthesiology, 20, 258. https://doi.org/10.1186/s12871-020-01174-9

Qi, Y., Yao, X., Zhang, B., et al. (2016) Comparison of Recovery Effect for Sufentanil and Remifentanil Anesthesia
with TCI in Laparoscopic Radical Resection during Colorectal Cancer. Oncology Letters, 11, 3361-3365.
https://doi.org/10.3892/01.2016.4394

Headrick, J.P., See Hoe, L.E., Du Toit, E.F., ef al. (2015) Opioid Receptors and Cardioprotection—"“Opioidergic Con-
ditioning” of the Heart. British Journal of Pharmacology, 172, 2026-2050. https://doi.org/10.1111/bph.13042

Kim, E.J., Han, D.W., Song, M.K., et al. (2015) Effect-Site Concentration of Remifentanil for Attenuating QTc Inter-
val Prolongation Following Intubation in Hypertensive Female Patients. Acta Anaesthesiologica Scandinavica, 59,
1269-1277. https://doi.org/10.1111/aas.12578

Lischke, V., Wilke, H.J., Probst, S., et al. (1994) Prolongation of the QT-Interval during Induction of Anesthesia in Pa-
tients with Coronary Artery Disease. Acta Anaesthesiologica Scandinavica, 38, 144-148.
https://doi.org/10.1111/1.1399-6576.1994.tb03856.x

Staikou, C., Stamelos, M. and Stavroulakis, E. (2014) Impact of Anaesthetic Drugs and Adjuvants on ECG Markers of
Torsadogenicity. British Journal of Anaesthesia, 112, 217-230. https://doi.org/10.1093/bja/act412

Cafiero, T., Di Minno, R.M. and Di Iorio, C. (2011) QT Interval and QT Dispersion during the Induction of Anesthesia
and Tracheal Intubation: A Comparison of Remifentanil and Fentanyl. Minerva Anestesiologica, 77, 160-165.

FKICT, BSER, b5, A ORISR B SRR JER L R 0o B 4 RR AT ) MAPL HR il QT [A] 152

DOI: 10.12677/acm.2023.133499 3497 e R 2= 273k e


https://doi.org/10.12677/acm.2023.133499
https://doi.org/10.1111/j.1476-5381.1991.tb12235.x
https://doi.org/10.1016/0014-2999(92)90649-O
https://doi.org/10.1002/med.21395
https://doi.org/10.1097/00000542-199812000-00033
https://doi.org/10.1213/01.ANE.0000104481.20813.35
https://doi.org/10.1038/sj.bjp.0707147
https://doi.org/10.1177/1074248418757009
https://doi.org/10.1186/s12872-021-01990-y
https://doi.org/10.1016/j.ejphar.2020.173683
https://doi.org/10.1111/pme.12915
https://doi.org/10.21037/apm-20-1813
https://doi.org/10.1007/BF03010615
https://doi.org/10.1186/s12871-020-01174-9
https://doi.org/10.3892/ol.2016.4394
https://doi.org/10.1111/bph.13042
https://doi.org/10.1111/aas.12578
https://doi.org/10.1111/j.1399-6576.1994.tb03856.x
https://doi.org/10.1093/bja/aet412

[32]

[33]

[34]

[33]

[36]

BRI S BE2RZ &, 2011, 27(13): 2430-2432.

Bhavsar, R., Sloth, E., Folkersen, L., ef al. (2011) Sufentanil Preserves Hemodynamics and Left Ventricular Function
in Patients with Ischemic Heart Disease. Acta Anaesthesiologica Scandinavica, 55, 1002-1009.
https://doi.org/10.1111/1.1399-6576.2011.02479.x

Murphy, G.S., Szokol, J.W., Marymont, J.H., et al. (2006) Opioids and Cardioprotection: The Impact of Morphine and
Fentanyl on Recovery of Ventricular Function after Cardiopulmonary Bypass. Journal of Cardiothoracic and Vascular
Anesthesia, 20, 493-502. https://doi.org/10.1053/j.jvca.2005.07.036

Le Corvoisier, P., Gallet, R., Lesault, P.F., et al. (2018) Intra-Coronary Morphine versus Placebo in the Treatment of
Acute ST-Segment Elevation Myocardial Infarction: The MIAMI Randomized Controlled Trial. BMC Cardiovascular
Disorders, 18, 193. https://doi.org/10.1186/s12872-018-0936-8

SRV, 5K e R 55 K JeAE L WLERS7 A FA B 7 T 1 s PRI T IR Stk Je [1]. KSR %30 F, 2016, 30(7):
149-150.

T, B . SR RS K H 25 K JE s ot LR L/ £ E VA 45 0 (0 OR A A TR FEREFE (). B4 45R, 2013, 19(19):
3574-3576.

Xu, Y.C., Li, R.P., Xue, F.S., et al. (2015) Kappa-Opioid Receptors Are Involved in Enhanced Cardioprotection by

Combined Fentanyl and Limb Remote Ischemic Postconditioning. Journal of Anesthesia, 29, 535-543.
https://doi.org/10.1007/s00540-015-1998-8

Wong, G.T., Huang, Z., Ji, S., et al. (2010) Remifentanil Reduces the Release of Biochemical Markers of Myocardial
Damage after Coronary Artery Bypass Surgery: A Randomized Trial. Journal of Cardiothoracic and Vascular Anes-
thesia, 24, 790-796. https://doi.org/10.1053/j.jvca.2009.09.012

Patschke, D., Briickner, J.B., Eberlein, H.J., et al. (1977) Effects of Althesin, Etomidate and Fentanyl on Haemody-
namics and Myocardial Oxygen Consumption in Man. Canadian Anaesthetists’ Society Journal, 24, 57-69.
https://doi.org/10.1007/BF03006813

RIS, AEI=, FrCAE. Tei $8EVFA-CAERE R DI BE M I R LA 2 FE (0], BUARER IR AR 2, 2012, 21(5): 319-322.

DOI: 10.12677/acm.2023.133499 3498 I IR = =23t e


https://doi.org/10.12677/acm.2023.133499
https://doi.org/10.1111/j.1399-6576.2011.02479.x
https://doi.org/10.1053/j.jvca.2005.07.036
https://doi.org/10.1186/s12872-018-0936-8
https://doi.org/10.1007/s00540-015-1998-8
https://doi.org/10.1053/j.jvca.2009.09.012
https://doi.org/10.1007/BF03006813

	阿片类药物对老年患者心脏系统的影响
	摘  要
	关键词
	Effects of Opioids on Cardiac System in Elderly Patients
	Abstract
	Keywords
	1. 引言
	2. 老年患者的生理特点/麻醉要点
	2.1. 老年患者的生理特点
	2.2. 老年患者麻醉管理要点

	3. 阿片类药物对心脏系统影响的机制
	3.1. 阿片受体分类
	3.2. 血流动力学影响机制
	3.3. 心脏节律影响机制
	3.4. 心肌机械功能影响机制
	3.5. 心肌保护作用机制

	4. 阿片类药物在老年患者中的应用
	4.1. 血流动力学影响相关应用
	4.2. 心脏节律影响相关应用
	4.3. 心肌机械功能影响相关应用
	4.4. 心肌保护作用相关应用

	5. 总结与展望
	参考文献

