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Abstract

Opioids are irreplaceable for the treatment of moderate to severe pain and currently the most
widely used analgesics. Opioid are drugs that act on the central nervous system to relieve or re-
duce pain and alter the emotional response to pain. In the medical research field, opioid analges-
ics have always been a hot research topic and made good progress. Based on the existing tradi-
tional opioid analgesics, this article provides an overview of the novel opioid analgesics and com-
pound opioid analgesics and theoretical basis for their clinical application.
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1. 5|

[ BRAH G H AU PRI E SR — P ARG, e i S B s 12 A AL R0 51 A R AR A BRI 2 A 15 4%
REG[1]. H AT, R CSOy HFHEAL 58 = R B IR AL, SR T Co i L RO AR - GEAER, AT
SRV 25 BT FUBORIB 22 AR GER] Fy SRR 25 7T LU Uiy vh SRS, B A SO 25 W A ek P A A
PR A RS B PR R AR HE e B 17 B4 PRSP 2 ob i 52 P AR A J ot — S ORB L, AN
U B INE Py 25 R A B A 2 A AT AR L AR 2], B K R SRR B,
B 2 XX L 257 e 52 1%, 7 B4 S vt ) 1 210 A el 1) 5 AU AT A SR ABL YR 7 R [3]
PRI, A GER A BRI 2 2 7 — @ MR 9 7 ANATTROMERE, 98/ 250 s A T B e 25
RIBRRCR, TR NATIBIEE 0 B ] A B 24 0 52 77 ] S B 24 ok e B O P, A SOl 4
SRAE PSR SER AT TC A% GE B BRI 2540, B 2L B SRR 24590 AR 5 B P SRARUR 24590 (R F 7 i3 Fe At
gk, Nk DU A RIR T IR IR S

2. fRgf /R EFEHY

P GER R B 25 T T AR, S A A S XA R 2 G G I FO BT T 32 AR
P AR i A 20 70 A A AL 2, AT VA % 5 (4] [5]- MR B8 14 50 B2 T 53 DAy sk v 245 R S5s5 v 24,
AT AR SRS N (SR BTy 245) M1 S 22 (S8 24) BT FE RN

2.1. MEHEEGER)Zh)

N 2 ML R SRR 2, (EIGIR N H S8 A BRI L[6]. FE 19 A, el KA A
BURIEM . B3 20 thad, BFFE A TG e R LI T IR 78 . R0 7 R B PR e
MERAXFR b, RIEHERES R XAE RS SR Z R g &, NI AR B AR [7]. 281, X P
FEIFARE SE AR RS MR 1 B 2k k. BEERTFCI0IR N, BUREF R, ngnfk 3= 2@ 5 AR 4 R4
W BTS2 AREE S, EIEIRIE 5 0, M Se BRSO . Bhah, g mEE v] §EIE o 5 At e
BRAME S, AR, AP LIRES, DR . ik Rr DA R i R S
O VBRI FGR T B HEH 0 . SMEIE I 6 B 32 AR 0E EGFR (R B A KA1 3244), kT id i 4 g
ROS (VM) N RISK F1 SAFE il Béydte, TRy &R M A 75 5 B0 D LR AR 4545 [8] . FE R REH )5
ek 3 R T, R FE R /N RS 5 4 R G 20 ) R S O R K A PR A R B R, B
ARG RGP RN, IR PRI AE FH[O] o Vb Pl B b FH 245 46 P R #2 f K (R R Y, {HL b T 52 1 A i
PESE IR DN, Al d i b 25 WA A I v R 0 o e (B A AN PR AR 32 1 . RAEE R R A S
DURENE, AT DA 5 e R R . A i E s S ECSORE R (W0 TNF-o IL-18 1 NF-KB) 3441,
BEM IS IR Z 1 (DRG) AL M 32 M B KK R 1 I 5402 RGP 320K S5 & IR JOE . K46
FIVE 9 A 5K 2 1 QM55 R A e J o0 i) 28 R A0 PN o XS, AT BEL Lk T 5 5 45 24 1 e B = 2 1
ZYE[10]. BRI, 7EZ S5 I PR 7 A i e v 5 5 5 Ak 206 P S 55 2 OR0 B AR 2 0 it 52 1k

22. 1B % (B )
5 28— AR A 88 0 BT S22, WA R R T RO, IR MR A T R
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FHOGPERSE . M5 2 BURHLH FZ 0 AL F =AN D5 1) #2406 2 B FRA 5-HT (5-F2 tulik) 1 5
B[], ZHVE BRI EORT 5-HT 385 W0 A A 1 3 7K AR i A7 3145 B8 IR R h 22 7T 1) AT R 0 1
BEKRS SEMAT[8]. 2) REMDZ 50 KRR IIES, (eSS u o 2484, Wit
WO X e 57 AR R AR AR VE R, X R E 5 YRR R RED S VR FRARL, BT DR R . S 2 )
TP N AR R A B B DTk p 2R RE b BRI AN R R AR, K, A RE R
I FH P s o i 5 K L AR 5T (PAG) R Sk i I P4 I 42 B8 (RVM) BT/ 2 () [12] » 3) il By 258 m] DI
PO ET B 2R 1A AR OR R IFFERAE . B RIS IIE] COX-2 BECAA AT 2)Migtk, Wkl 51 g
7 E2 MG MOFRETIG AN % . PGE2 (HTZUMR SR E2)2& 41 & A1 A i i v i SO A 5 [13]. WF T
I VPG A A RS T 2 AE B R ENA TR BIOG T (TMI) BRI IR RO B 0T IL-6.
IL-18. TNF-a #ll PGE2 45 2 Fh 4 X ik R fE i vh 43 11, il 5 22 AU ASOURT LVR T 30T A5G 25 ALAE,
1M HIERE PR IL-18+ TNF-a Fl PGE2 /KF[14]. 522 (A5 e FH 2 T xof WAk (1 A1 e R 45 1 B [
BURMEN, il 2 M@ R, ey — g5 8 MOR #Eh FIEifE )y —Fh 5-HT ML HE EIRER
TR R A R e D 2 0 O-Z WAk il B 2 AW (ML)t 2 —FP 55 MOR B3 7 (u B Jr 32 44
Bshil), BABREIER[L5]. 245 ORI I B0 2 BOORTE AN [A) 70 2% 1R T 39 RAFIIBUR,
BAEAS R IR PR 26 A N7 28CA PR, FRAT 35 B KA [F B AL BUR 25, 3X N T B M iR 7 RO AR AL 1
TR (R HT 5 [16]

3. FEIR A REFBHY

EF S5 A JE AR A 22 A1 D9 BB Fr SRR 2, O B AR T BT s w B2
RAAFBURIEN, SAEGM A REURZAMLIL, RARYORE. dernf . RERERe R, FAs
SURZIMER, FEILH BRI HR R 5 .

3.1 FHFXR

EPISRJE A — P BB 2R 2y, AP RO BT [ 44 . BRI S PR R G R
ARG B R RFE IR E R . 8P 25 KR BRALH R Z LU = AN : 1) SIS R #7255 K
JE RT CABH TR 5244, S0 A YRR R R AR S, ATk BB IR o e 5245 PRl it N P E R 4534
(HIRN A BERFET A O o J8 I S FF R i A0 P 4 A A5 2, Wi 038 R AT 25 K8 Be a4 o 24k
P& KCNQLOTL (KCNQL 2 3 RNAL)MFRIEIKF o X Fh R A FHA Bh T CR3 -4 0 G 52 B i 1 P
HERPE, BEMHIERIET, SR T R I RE SR R A T A ST BL7] . 2) R 5 fo ) R ) AH A
gr: RPSFOKJEIETT LLSZ I 5 fil ] B 22 P 22 8 S R B2, BUE 2 %, 5-HT. XH'E BIRESE, M
RFBURIEN . 8725 KB rd g S S IOHLE G I SCR AR 2 B R TSORI SOIR A4 A0 X 355 22 2 Jie
WERS B SEAARII[18] . 3) HIHIFRE GG : &F5F XJB ReBMHI & n I G ML S, D& b))
fEiE, IR AIRIER . Lu SE[19) N R ILET 25 K e e i 35 $ s fil Py 5 K BV 2H 43 miR-145
FIL K, X mIRNA 2GR IR 75 A 2% 400 (0 SR TR AL JE— B Lo, JMEIES T
miR-145 NI ATV BREF 57 R TE R ERT, HNLH 515 S 2O IRBL. B A2 LA A O .
XuegE RERH, #7255 K e B miR-145 MIERIA, W E Wk, o sk i R 5L I S B i .
EP2FAJETTEL N KNGL (BRAKJR-1) /511 NF-xB Al Nrf2/HO-1 15 S #%, {R37 il 2 23 50 52 ik T 15
T JOE R AL BRI RBOA T MR T EUN SR [20] . Li SF[21] NN TR AEFSF K R E AL
R R R, BRI AR . B AR BN i, GRS ORK R B I T NF-B I8 P 9802 L 1)
ke, R\FFFREH BT ARG
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3.2. Mm%

b At 22 & — PR AR B 2, EUA AR AL Sl g BT SRR 25 U bR 3R 0 TE
PRI o T gu AT Py 52 A o] 00 1) S R /T 22 i DX (0465 i 2 J2 N % 2 G0 R LI SR s i 48 0B , AT 541
PEIR AL T RUBEN[22] o #0725 HVEF F R 38 PR HR N 2 3 ORI 25 HVEF B RR SR IR B3 I, AT @ il it 28
fl T 2-"F iR 2% 52 Rl A48 SR O R TSR P (A A2 23] 0 e BT 324K — 25 VB I i 2 R AR EDCUUHE v o]
R RZRAT L2, RO EATI B R S2 ARSI TT LAZE A e s, 1 25 RV DR 3R ARG
1) T L2 A1 o 2 M A [ 2] o At At 22 3@ 3 e BT 52 5ot A i 0 B A N 3 s ek B B 1Y) AT R R
FREIIHR AR BRI . K DR RAESOR AT R RIEE BB, RS [25], fE
ZREMESRIRES T, Mhwith 2RI u BT Z RS LS LIRR ARG Z M EER, RE u bl A
AR B RISERIIERTS, AR RSN 2 S IR R PR SIE L, A A 4 2 A ) [
() 1 BT 1o B R BEALHIAH ELVE T, AT SR AR [26] . TEB RTT R b, Al fh 2 WK T i
DNIC (wRig A5 S M2 ) B A d oo . AHELZ R, 2 5 BRSO ) T4k B AU B 5 1 % ) e
GICRNL, BIVEWE VB VEG E G R ] SR, 24 A At fth 22 A0 B AR, A AE K
ORI ME AN ME R R IE, R RSN BE 2 TT I RN o X — R AIR T 7 K RSl ) 5T
RPN BA BT R27].

4. ERM R ERLY

BT SRR 25 T B i AR AR SRT 24 5 5/ 59 B SR 24 W) 4 ] 5 LU B ALk ) — A R 5 R
254, el I AR H AT A 24 ) P S i REL T 8 A O R 81 B AR B S R LR AR R BT SRR 245
MR ALEI O FVER . R 2 SR 2 R 205 B KRBV 4 . 5 R SUR ML, 27
Bl P JRAFUR 25 P Sl M B /D . JEIDR 2 M AE S, BT B R SRR S AN 58 1 25 By
FIVERT 22 2, SRR T 259 EIVERI[28] -

4.1 EHEEEEE

S — P T IR, e BUE AR 2R LA F 052 2 W ALEL A M LSRR N 2
BRR S M AL, A eI PR B 2 N B IR SR 2590[29] ¥4 2% B il 55 KM A BB I e, o AT 0 52
PRARELAE RS S0, EERPAE AR, AR A EEAN 2 2 8 TR E[30] [31]. F % R 5 1%
R, BRI PR, 809 u 2SR, XTS5 EUREN, REEEK
BB AR T BHA L 5 7[32] . X LR IE 7RG T I8 R R s 2V BERT A 52 4%, LA i
BURE M 2 2R B TAE PR ACE AT RESNHI BT RT SRR AR, P At g A R o, nias 1 BURRRER
SEAR(CBL) RN AT 0 VE LTS 2R REIRAR[33]. PRI, 2l 2% W A BRI ML i o 79 A Bl 2 3 R 1 FH ) 25
R, BN QBRI B M ANE TR BRI, ARSI AR R B AR o XA = B WA I PR L
F VAR G2 45 A D5 BT 5 RS ) b S RE P, B IR PR P

4.2. BEHD%

S h 5 2 T 5 2 RO AR SR PR 2 A A, S AN R R AL A e R i BB A
i o 22 — M AR SR R AR 2, TR T PR E AR B AR A B iR, T H AR
HopbRp:, BN KA E B EARR R R, X AR R A B T DR ACR [34]. D2 L
LAY Z O-L Wk ih 52 (ML), BABRENE, JF S EHACEWMEL, Xt u B 32 4445 58 e 1R A0
T30 BEAh, ML AR R AL A DY e SO R AR [35] - 3 2 I 2 2 iy 4 A Qi 1l AMI404 (P i
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PER R AN, AMA04 it i KRR 2R S AR BEE T AT AR M B R [36] . FEAH [FIFRIEACE R, i
ith 5 % BERE A R AP 2 VAR, (B SROREVE AR NTE BB ROk . SR, it 2 53 QBRI G
AP, ) O A AR 0 7R B Y S AU T SR s P i S 22 P R TRV o KA ) 2 MO L BRI A
IR AR A B RS2 A K, RO e 2/ 887 SRR ML IR R A R[37]. Blitt, 5
2 AN L R IR & N N TP BaTT B U AR o AR =) -5 22 2490 vl A 80 A A A 2
JE P BB PSR, SRR TR AR R A AR B — R 2k R [37]

5 INEERE

IR AR I 18] ) 35 SRS R 20 0 SV A AT IR PR, B0 R SAEUIR 2450 T LA 28 B2 A Sk 2 e A
TR, ERIMRBURN %, B REURZYIN B, R RiG T S8l 7 st b, JTHAE
PORIRTT TP TR B AL, (BB A SRR 25 W KR I 2 PRV 2 ™ AR . TRAT A
0 SRR, NATTIT AR 6 ok P 2R B SAROIR 25 0 AN B2 T Bl e SREUR 254 - AN IESCRI, 8725 K
JERT BN AE S, PRI AL G S IR AE S ) SOME AN A SR T, AT AT RGE T R ERAE i
SERHR A [20]5 X £ 2 oy A2 K {5 FH ) 7 A B[R] LSRR b A 25 (K 7R A A RS
Mok AR H R SRR 25 AN B2 05 B A SSBUR 290 B BIAE LD, SRR e, (S
XFEFGA, BATRRAZIIE T 25, LG0T REURZ4, B 40T A B0 25 A0 = 7 B 7 R BUR 2578
FATHHE AT P RS EE,

BT i SRR 250 RO R R S P A E AT A JRE o RS, T Py SIS 24 P00 S A sk A v 7 MR v
CRy7, TR HORE T — S BRI . A I B (KRS, Ao SO BT i S B0 24 M 5= 5 B Py S AU
LRI RATHERE, e AT RA SRR BUR M AR EIE R . BRI K T RS T —E R,
(EATIAF AL — SRR R R B, ) S 25 PR F R At A 22 ek ) — B R U I B, A LR K
&, (RN 25 R AN MRS REE BRI RED AR TEHIR N, 2 B 28 R 36
BURZM I, BB RN LS. AL,

E&WE

2019 5% [H X B AR} o Bk < BT B T H (81971066)

SE

[1] R¥ZE, #EKk, /A, & BRSSP IRME BT RIT]. * EEREE 4% E, 2020, 26(9): 641-644.

[2] Mercadante, S., Arcuri, E. and Santoni, A. (2019) Opioid-Induced Tolerance and Hyperalgesia. CNS Drugs, 33,
943-955. https://doi.org/10.1007/s40263-019-00660-0

[81 F%k. B qr K297 At 32 ERTH L BR[N] A I B2 244, 2014-07-15(006).

[4] Jin, D., Chen, H., Zhou, M.H., et al. (2023) MGIuRS5 from Primary Sensory Neurons Promotes Opioid-Induced Hyper-
algesia and Tolerance by Interacting with and Potentiating Synaptic NMDA Receptors. Journal of Neuroscience, 43,
5593-5607. https://doi.org/10.1523/INEUROSCI.0601-23.2023

[5] Mas-Orea, X., Basso, L., Blanpied, C., et al. (2022) Delta Opioid Receptors on Nociceptive Sensory Neurons Mediate
Peripheral Endogenous Analgesia in Colitis. Journal of Neuroinflammation, 19, Article No. 7.
https://doi.org/10.1186/s12974-021-02352-3

[6] Wicks, C., Hudlicky, T. and Rinner, U. (2021) Morphine Alkaloids: History, Biology, and Synthesis. The Alkaloids:
Chemistry and Biology, 86, 145-342. https://doi.org/10.1016/bs.alkal.2021.04.001

[71 Le Guen, S., Gestreau, C. and Besson, J.M. (2003) Morphine Withdrawal Precipitated by Specific Mu, Delta or Kappa
Opioid Receptor Antagonists: A C-Fos Protein Study in the Rat Central Nervous System. European Journal of Neu-
roscience, 17, 2425-2437. https://doi.org/10.1046/j.1460-9568.2003.02678.x

DOI: 10.12677/pi.2024.133020 166 2R


https://doi.org/10.12677/pi.2024.133020
https://doi.org/10.1007/s40263-019-00660-0
https://doi.org/10.1523/JNEUROSCI.0601-23.2023
https://doi.org/10.1186/s12974-021-02352-3
https://doi.org/10.1016/bs.alkal.2021.04.001
https://doi.org/10.1046/j.1460-9568.2003.02678.x

kR 5%

(8]

(9]

[10]

[11]
[12]
[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]

[22]
[23]
[24]
[25]
[26]

[27]

[28]

[29]

Xu, J., Bian, X., Zhao, H., et al. (2022) Morphine Prevents Ischemia/Reperfusion-Induced Myocardial Mitochondrial
Damage by Activating ¢-Opioid Receptor/EGFR/ROS Pathway. Cardiovascular Drugs and Therapy, 36, 841-857.
https://doi.org/10.1007/s10557-021-07215-w

Terminel, M.N., Bassil, C., Rau, J., et al. (2022) Morphine-Induced Changes in the Function of Microglia and Macro-
phages after Acute Spinal Cord Injury. BMC Neuroscience, 23, Article No. 58.
https://doi.org/10.1186/s12868-022-00739-3

Onay, M., SanalBas, S., Isiker, A., et al. (2023) Effect of Intrathecal Morphine on Postdural Puncture Headache in Ob-
stetric Anaesthesia. Turkish Journal of Anaesthesiology and Reanimation, 51, 297-303.
https://doi.org/10.4274/TJAR.2023.221140

Grond, S. and Sablotzki, A. (2004) Clinical Pharmacology of Tramadol. Clinical Pharmacokinetics, 43, 879-923.
https://doi.org/10.2165/00003088-200443130-00004

Ossipov, M.H., Dussor, G.O. and Porreca, F. (2010) Central Modulation of Pain. Journal of Clinical Investigation, 120,
3779-3787. https://doi.org/10.1172/JC143766

Fields, H.L., Barbaro, N.M. and Heinricher, M.M. (1988) Brain Stem Neuronal Circuitry Underlying the Antinocicep-
tive Action of Opiates. Progress in Brain Research, 77, 245-257. https://doi.org/10.1016/S0079-6123(08)62792-2

Ganti, S., Shriram, P., Ansari, A.S., et al. (2018) Evaluation of Effect of Glucosamine-Chondroitin Sulfate, Tramadol,
and Sodium Hyaluronic Acid on Expression of Cytokine Levels in Internal Derangement of Temporomandibular Joint.
The Journal of Contemporary Dental Practice, 19, 1501-1505. https://doi.org/10.5005/jp-journals-10024-2456

Subedi, M., Bajaj, S., Kumar, M.S., et al. (2019) An Overview of Tramadol and Its Usage in Pain Management and
Future Perspective. Biomedicine & Pharmacotherapy, 111, 443-451. https://doi.org/10.1016/j.biopha.2018.12.085

Yekkirala, A.S., Roberson, D.P., Bean, B.P. and Woolf, C.J. (2017) Breaking Barriers to Novel Analgesic Drug De-
velopment. Nature Reviews Drug Discovery, 16, 545-564. https://doi.org/10.1038/nrd.2017.87

Zou, S., Sun, H., Peng, Y., et al. (2023) Mu-Opioid Receptor Alleviated Ferroptosis in Hepatic Ischemia-Reperfusion
Injury via the HIF-1a/KCNQ1OT1 Axis. American Journal of Physiology-Cell Physiology, 324, C927-C940.
https://doi.org/10.1152/ajpcell.00394.2022

Serra, P.A., Susini, G., Rocchitta, G., et al. (2003) Effects of Sufentanil on the Release and Metabolism of Dopamine
and Ascorbic Acid and Glutamate Release in the Striatum of Freely Moving Rats. Neuroscience Letters, 344, 9-12.
https://doi.org/10.1016/S0304-3940(03)00395-1

Lu, Y., Piao, Z, Li, J., et al. (2022) Sufentanil Promotes Autophagy and Improves Ischemia-Reperfusion-Induced
Acute Kidney Injury via Up-Regulating MicroRNA-145. Journal of Central South University, 47, 1315-1323.

Hu, Q., Wang, Q., Han, C. and Yang, Y. (2020) Sufentanil Attenuates Inflammation and Oxidative Stress in Sep-
sis-Induced Acute Lung Injury by Downregulating KNG1 Expression. Molecular Medicine Report, 22, 4298-4306.
https://doi.org/10.3892/mmr.2020.11526

Li, M., Gu, K., Kong, Q., et al. (2023) Sufentanil Inhibits the Metastasis and Immune Response of Breast Cancer via
Mediating the NF-xB Pathway. Immunopharmacology and Immunotoxicology, 45, 663-671.
https://doi.org/10.1080/08923973.2023.2228476

Zhu, W. and Pan, Z.Z. (2005) Mu-Opioid-Mediated Inhibition of Glutamate Synaptic Transmission in Rat Central
Amygdala Neurons. Neuroscience, 133, 97-103. https://doi.org/10.1016/j.neuroscience.2005.02.004

Llorca-Torralba, M., Borges, G., Neto, F., et al. (2016) Noradrenergic Locus Coeruleus Pathways in Pain Modulation.
Neuroscience, 338, 93-113. https://doi.org/10.1016/j.neuroscience.2016.05.057

Chang, E.J., Choi, E.J. and Kim, K.H. (2016) Tapentadol: Can It Kill Two Birds with One Stone without Breaking
Windows? The Korean Journal of Pain, 29, 153-157. https://doi.org/10.3344/kjp.2016.29.3.153

Obata, H. (2017) Analgesic Mechanisms of Antidepressants for Neuropathic Pain. International Journal of Molecular
Sciences, 18, Article 2483. https://doi.org/10.3390/ijms18112483

Raffa, R.B., Buschmann, H., Christoph, T., et al. (2012) Mechanistic and Functional Differentiation of Tapentadol and
Tramadol. Expert Opinion on Pharmacotherapy, 13, 1437-1449. https://doi.org/10.1517/14656566.2012.696097

Lockwood, S.M. and Dickenson, A.H. (2019) A Combination Pharmacotherapy of Tapentadol and Pregabalin to
Tackle Centrally Driven Osteoarthritis Pain. European Journal of Pain, 23, 1185-1195.
https://doi.org/10.1002/ejp.1386

Alavi, S.M., Ghoreishi, S.M., Chitsazan, M., et al. (2013) Patient-Controlled Analgesia after Coronary Bypass: Remi-
fentanil or Sufentanil? Asian Cardiovascular and Thoracic Annals, 22, 694-699.
https://doi.org/10.1177/0218492313507783

Li, H., Li, H., Yu, Y. and Lu, Y. (2023) Clinical Study on the Effect of Remifentanil Patient-Controlled Intravenous
Labor Analgesia Compared to Patient-Controlled Epidural Labor Analgesia. Ginekologia Polska, 94, 544-551.
https://doi.org/10.5603/GP.a2023.0021

DOI: 10.12677/pi.2024.133020 167 2


https://doi.org/10.12677/pi.2024.133020
https://doi.org/10.1007/s10557-021-07215-w
https://doi.org/10.1186/s12868-022-00739-3
https://doi.org/10.4274/TJAR.2023.221140
https://doi.org/10.2165/00003088-200443130-00004
https://doi.org/10.1172/JCI43766
https://doi.org/10.1016/S0079-6123(08)62792-2
https://doi.org/10.5005/jp-journals-10024-2456
https://doi.org/10.1016/j.biopha.2018.12.085
https://doi.org/10.1038/nrd.2017.87
https://doi.org/10.1152/ajpcell.00394.2022
https://doi.org/10.1016/S0304-3940(03)00395-1
https://doi.org/10.3892/mmr.2020.11526
https://doi.org/10.1080/08923973.2023.2228476
https://doi.org/10.1016/j.neuroscience.2005.02.004
https://doi.org/10.1016/j.neuroscience.2016.05.057
https://doi.org/10.3344/kjp.2016.29.3.153
https://doi.org/10.3390/ijms18112483
https://doi.org/10.1517/14656566.2012.696097
https://doi.org/10.1002/ejp.1386
https://doi.org/10.1177/0218492313507783
https://doi.org/10.5603/GP.a2023.0021

kR 5%

[30]

[31]
[32]

[33]

[34]

[35]

[36]

[37]

Inagi, T., Suzuki, M., Osumi, M. and Bito, H. (2014) Remifentanil-Based Anaesthesia Increases the Incidence of
Postoperative Surgical Site Infection. Journal of Hospital Infection, 89, 61-68.
https://doi.org/10.1016/j.jhin.2014.10.001

TR, FH B SR 26 56 38 2 S g £ 0 BB 3 I AT BUR IR T RO 2 A [0]. MAREZ e M,
2019, 17(1): 26-27.

Leppert, W. (2010) Role of Oxycodone and Oxycodone/Naloxone in Cancer Pain Management. Pharmacological Re-
ports, 62, 578-591. https://doi.org/10.1016/S1734-1140(10)70316-9

Atti, A., Sabato, E., Di Paolo, A.R., Mammucari, M. and Sabato, A.F. (2010) Oxycodone/Paracetamol: A Low-Dose
Synergic Combination Useful in Different Types of Pain. Clinical Drug Investigation, 30, 3-14.
https://doi.org/10.2165/1158414-S0-000000000-00000

Friedman, B.W., Irizarry, E., Feliciano, C., et al. (2021) A Randomized Controlled Trial of Oxycodone/Acetamino-
phen versus Acetaminophen Alone for Emergency Department Patients with Musculoskeletal Pain Refractory to Ibu-
profen. Academic Emergency Medicine, 28, 859-865. https://doi.org/10.1111/acem.14231

Gong, L., Stamer, U.M., Tzvetkov, M.V., Altman, R.B. and Klein, T.E. (2014) PharmGKB Summary: Tramadol
Pathway. Pharmacogenetics and Genomics, 24, 374-380. https://doi.org/10.1097/FPC.0000000000000057

Xiang, C., Pan, M., Shen, Q., et al. (2021) Clinical Consumption of Compound Opioid Analgesics in China: A Retros-
pective Analysis of National Data 2015-2018. Biological and Pharmaceutical Bulletin, 44, 1316-1322.
https://doi.org/10.1248/bpb.b21-00347

Yoshizawa, K., Arai, N., Suzuki, Y., et al. (2020) Synergistic Antinociceptive Activity of Tramadol/Acetaminophen
Combination Mediated by u-Opioid Receptors. Biological and Pharmaceutical Bulletin, 43, 1128-1134.
https://doi.org/10.1248/bpb.b20-00230

DOI: 10.12677/pi.2024.133020 168 2


https://doi.org/10.12677/pi.2024.133020
https://doi.org/10.1016/j.jhin.2014.10.001
https://doi.org/10.1016/S1734-1140(10)70316-9
https://doi.org/10.2165/1158414-S0-000000000-00000
https://doi.org/10.1111/acem.14231
https://doi.org/10.1097/FPC.0000000000000057
https://doi.org/10.1248/bpb.b21-00347
https://doi.org/10.1248/bpb.b20-00230

	阿片类镇痛药物的研究进展
	摘  要
	关键词
	Research Progress of Opioid Analgesics
	Abstract
	Keywords
	1. 引言
	2. 传统阿片类镇痛药物
	2.1. 吗啡(强阿片药)
	2.2. 曲马多(弱阿片药)

	3. 新型阿片类镇痛药物
	3.1. 舒芬太尼
	3.2. 他喷他多

	4. 复方阿片类镇痛药物
	4.1. 氨酚羟考酮
	4.2. 氨酚曲马多

	5. 小结与展望
	基金项目
	参考文献

