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Beta-endorphin (βEND) is a protein created in the anterior pituitary gland due to physiological stresses, such as pain. Opioids 

are commonly recognized for their ability to alleviate pain by binding to their opioid receptors and replacing βEND. 

Nevertheless, opioids pose a significant risk due to their numerous adverse effects, including drowsiness, dizziness, nausea, 

vomiting, constipation, physical dependence, tolerance, and respiratory depression. Moreover, prolonged administration of 
opioid analgesics such as morphine to individuals, particularly those suffering from chronic pain, can induce hyperalgesia. 

By augmenting the βEND levels, non-opioid medications can potentially provide an alternative to hazardous opioids. We did 

a comprehensive review article by searching the PubMed, Scopus, and Web of Science databases to investigate the potential 

of non-opioid medications in reducing postoperative pain without causing any harmful effects commonly associated with 

opioids. This study highlights the discovery that non-opioid pharmaceuticals that regulate βEND activity could be a feasible 

substitute for opioid treatments, which have intrinsic hazards. 
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INTRODUCTION 

Postoperativei paini managementi isi ai cruciali elementi 

ini thei comprehensivei treatmenti plani fori surgicali 

patients.i Paini thati isi noti relievedi isi unnatural,i 

inhumane,i andi immunosuppressivei (Changi eti al.,i 

2021).i Ai studyi includingi 1490i surgicali patientsi 

foundi 41%i ofi patientsi felti paini oni dayi 0,i 30%i oni 

dayi 1,i andi 19%,i 16%,i andi 14%i oni daysi 2,i 3,i andi 

4i (Sommeri eti al.,i 2008).i Accordingi toi ai nationwidei 

surveyi conductedi ini thei Unitedi States,i ai totali ofi 

300i adultsi whoi hadi undergonei surgicali proceduresi 
withini thei pasti fivei yearsi werei included.i Thei 

findingsi revealedi thati ai significanti majority,i 

preciselyi 86%i ofi thei participants,i reportedi 

experiencingi post-surgicali pain.i Furthermore,i amongi 

thosei whoi reportedi pain,i approximatelyi 75%i 

describedi thei severityi ofi theiri paini duringi thei 

immediatei postoperativei periodi asi rangingi fromi 

moderatei toi extremei (Gani eti al.,i 2014).i Thei 

occurrencei ofi paini followingi ai surgicali procedurei 

carriesi variousi implications,i includingi adversei healthi 

outcomes,i increasedi morbidity,i thei developmenti ofi 
chronici postoperativei pain,i diminishedi physicali 

functioning,i delayedi recovery,i reducedi qualityi ofi 

life,i andi extendedi reliancei oni opioids,i leadingi toi 

potentiali adversei eventsi associatedi withi theiri use.i 

Furthermore,i iti isi cruciali toi consideri thei implicationsi 

fori healthi economicsi (Gan,i 2017). 

 

Beta-endorphini (βEND)i isi ai proteini synthesizedi ini 

thei anteriori pituitaryi gland.i βENDi isi producedi byi 

respondingi toi stressorsi suchi asi pain,i asi ini thei 

postoperativei period,i osteoarthritis,i andi chronici lowi 

backi paini (Ahni eti al.,i 2019;i Choii &i Lee,i 2019;i 

Smyth,i 2016).i Opioidsi exerti analgesici effectsi byi 

engagingi withi μ-opioidi receptorsi ini thei centrali 

nervousi systemi (CNS)i andi peripherali nervousi systemi 

(PNS)i byi differenti mechanismsi (Pathani &i Williams,i 

2012).i Opioidi medicationsi operatei byi imitatingi thei 

actionsi ofi endogenousi endorphinsi (ENDs),i therebyi 

engagingi ini competitioni fori receptori binding.i Ini thei 

acutei condition,i exogenousi opiatesi impedei thei 

synthesisi ofi endogenousi opiates,i whereasi ini thei 

chronici condition,i exogenousi opiatesi hinderi thei 

synthesisi ofi bothi endogenousi opiatesi andi μ-opioidi 
receptorsi (Sprouse-Blumi eti al.,i 2010).i Variousi risks,i 

includingi thei developmenti ofi opioid-inducedi 

hyperalgesia,i thei developmenti ofi tolerance,i andi thei 

potentiali fori addictioni accompanyi chronici opiatei usei 

(Benyamini eti al.,i 2008;i Elsi eti al.,i 2017).i Therei isi 

ai limitedi amounti ofi researchi availablei thati examinesi 

thei relationshipi betweeni non-opioidi medicationi andi 

βEND.i Thisi reviewi articlei discussesi thei differentiali 

effectsi ofi opioidi andi non-opioidi drugsi oni βEND.i  

 

BETA-ENDORPHIN 
Endogenousi morphine,i knowni asi ENDs,i arei 

naturallyi occurringi opioidi neuropeptidesi ini thei bodyi 

thati primarilyi functioni asi pain-blockingi agentsi andi 

arei alsoi presenti duringi pleasurablei experiencesi 

(Shenoyi &i Lui,i 2023).i Priori toi thei discoveryi andi 

comprehensioni ofi ENDs,i morphinei receptorsi werei 

historicallyi identifiedi ini thei nervousi system.i Thisi 

receptori indicatedi thei potentiali presencei andi impacti 

ofi ENDs,i whichi wasi subsequentlyi verifiedi (Olsoni eti 

al.,i 2017). 

 

ENDsi werei foundi toi servei asi neurotransmittersi ini 
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thei CNSi andi arei releasedi intoi thei circulatoryi systemi 

byi thei pituitaryi glandi asi peptidei hormonesi (Adeodui 

eti al.,i 2018).i Clinicali studiesi havei establishedi ai 

correlationi betweeni ENDsi andi variousi mentali 

conditions,i suchi asi autism,i depression,i andi 

depersonalizationi disorder.i Additionally,i ENDsi havei 

beeni associatedi withi activitiesi likei laughteri andi 

intensei aerobici exercisei (Pilozzii eti al.,i 2020). 

 
Typically,i thei productioni ofi ENDsi isi knowni toi bei 

linkedi toi thei body'si reactioni toi pain.i Thei analgesici 

effecti resultingi fromi thei secretioni ofi ENDsi hasi beeni 

foundi toi surpassi thati ofi morphine.i ENDsi exhibiti 

functionali dualityi asi theyi cani bei classifiedi asi eitheri 

neurotransmittersi ori neuromodulatorsi withini thei CNSi 

andi hormonesi withini thei pituitaryi glandi (Girii &i 

Hruby,i 2014). 

 

Thei mechanismi ofi ENDsi cani bei understoodi byi 

examiningi theiri effectsi oni bothi thei PNSi andi thei 
CNS.i Ini thei PNS,i thei sensationi ofi paini alleviationi 

occursi wheni βENDsi attachi toi opioidi receptors.i β-

endorphin,i enkephalins,i andi dynorphinsi arei ofteni 

believedi toi bei specifici activatorsi fori thei μ-,i δ-,i andi 

κ-opioidi receptors,i respectively.i Thei βENDsi andi thei 

μ-receptorsi havei thei highesti affinityi fori eachi other.i 

Μ-receptorsi arei distributedi extensivelyi ini thei PNS.i 

Analgesici effectsi arei achievedi wheni βENDi bindsi toi 

μ-receptorsi oni nervei terminals,i eitheri pre-synapticallyi 

ori post-synaptically.i Thei effectsi occuri wheni thei 

statedi bindingi leadsi toi thei initiationi ofi chemicali 

reactionsi thati inhibiti thei releasei ofi substancei P,i 
alongi withi otheri tachykinins.i Thei bindingi ofi βENDi 

toi μ-opioidi receptorsi occursi ini thei PNSi systemi andi 

thei CNS.i However,i thei processi activatedi byi thei 

bindingi worksi againsti releasingi thei inhibitoryi 

neurotransmitteri gamma-aminobutyrici acidi (GABA)i 

ratheri thani substancei P.i Thei inhibitioni ofi GABAi 

leadsi toi ani augmentationi ini thei synthesisi andi 

functioni ofi dopamine,i thei neurotransmitteri associatedi 

withi pleasurei andi rewardi (Chaudryi &i Gossman,i 

2023;i Fichnai eti al.,i 2007;i Veeningi &i Barendregt,i 

2015). 
 

Thei immediatei injectioni ofi exogenousi opioidsi 

suppressesi thei formationi ofi endogenousi opiatesi likei 

βEND—patientsi whoi receivei generali anesthesiai 

experiencei ai notablei risei ini βENDi levelsi duringi 

surgery.i Thei concurrenti deliveryi ofi fentanyli 

successfullyi suppressedi thisi risei (Corki eti al.,i 1985;i 

Duboisi eti al.,i 1982).i Priori researchi hasi demonstratedi 

thati patientsi whoi underwenti dentali surgeryi andi 

receivedi justi locali anesthetici (lidocaine)i experiencedi 

elevatedi levelsi ofi plasmai βENDi bothi duringi andi 

afteri thei surgicali procedure.i Nevertheless,i thei 
introductioni ofi fentanyli resultedi ini ai notablei 

decreasei ini plasmai βENDi levels.i Patientsi 

experiencedi significantlyi reducedi paini levelsi duringi 

thei surgicali procedurei wheni fentanyli wasi providedi 

concurrentlyi (Hargreavesi eti al.,i 1983,i 1986). 

 

Thei intensityi ofi peri-i andi postoperativei paini directlyi 

correlatesi withi thei concentrationi ofi βENDi ini theiri 

plasma.i Ai studyi wasi conductedi toi analyzei thei levelsi 

ofi βENDi priori toi andi followingi significanti surgicali 

procedures.i Thei studyi foundi ai positivei connectioni 
betweeni pre-i andi postoperativei plasmai βENDi levelsi 

andi thei severityi ofi postoperativei paini (Matejeci eti 

al.,i 2003).i Ai separatei studyi revealedi thati thei 

administrationi ofi locali anesthetici drugsi toi patientsi 

followingi ai cesareani deliveryi provedi thati thei 

quadratusi lumborumi blocki successfullyi relievesi paini 

andi decreasesi thei leveli ofi βENDi (Segeri eti al.,i 

2020). 

 

OPIOID 

Opioidsi arei believedi toi exerti theiri pain-relievingi 
effectsi byi actingi oni synapsesi ini thei CNSi andi PNS.i 

Opioidsi arei widelyi acknowledgedi toi reducei thei 

transmissioni ofi paini signalsi ini thei spinali cord.i Thisi 

isi achievedi throughi twoi mechanisms:i inhibitingi 

calciumi channelsi andi activatingi potassiumi channels,i 

whichi occuri ati thei pre-i andi postsynaptici levels.i 

Opioidsi cani enhancei thei functioningi ofi thei paini 

inhibitoryi systemsi thati controli thei transmissioni ofi 

paini signalsi byi suppressingi thei activityi ofi γ-amino-

butyrici acid-ergici interneurons.i Furthermore,i opioidsi 

inhibiti thei experiencei ofi paini ini thei somatosensoryi 

cortexi andi modifyi thei emotionali aspecti ofi paini byi 
affectingi thei limbici regions.i Nevertheless,i wheni 

administeredi toi patientsi overi ai prolongedi period,i 

opioidi analgesicsi likei morphinei cani inducei ai 

conditioni ofi heightenedi paini sensitivity,i knowni asi 

hyperalgesia,i ati leasti ini certaini circumstances.i Thisi 

couldi resulti ini increasedi opioidi dosages,i whichi mayi 

carryi thei riski ofi seriousi problemsi (Vuongi eti al.,i 

2010). 

 

Morphine,i thebaine,i andi papaverine,i whichi arei 

naturali derivativesi ofi opium,i havei beeni utilizedi fori 
theiri analgesici propertiesi fori ai considerablei periodi 

(Kirby,i 1967).i Morphinei andi otheri opioidsi thati arei 

highlyi pronei toi misusei havei ai strongi affinityi fori μ-

opioidi receptors.i However,i thei extenti toi whichi thesei 

substancesi cani activatei opioidi receptorsi andi modifyi 

signalingi rangesi fromi partiali toi fulli agonistsi (Herz,i 

1998).i Furthermore,i morphinei alsoi attachesi toi δ-i andi 

κ-opioidi receptors,i althoughi withi ai decreasedi leveli 

ofi affinity.i Thei antinociceptivei impacti ofi morphine,i 

asi welli asi itsi rewardingi andi addictivei properties,i arei 

predominantlyi mediatedi throughi thei μ-opioidi 

receptorsi (Matthesi eti al.,i 1996). 
 

Ini bothi animalsi andi humans,i opioidsi ofteni havei thei 
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effecti ofi increasingi growthi hormonei (GH)i andi 

prolactini (PRL)i whilei decreasingi luteinizingi hormonei 

(LH),i testosterone,i estradiol,i andi oxytocini (OT).i 

However,i thei findingsi oni thei effectsi ofi opioidsi oni 

argininei vasopressini (AVP)i arei contradictory.i 

Animalsi experiencei ai reductioni ini thyroid-stimulatingi 

hormonei (TSH)i wheni exposedi toi opioids,i whilei 

humansi experiencei ani elevationi ini TSHi wheni 

exposedi toi opioids.i Thei impacti ofi opioidsi oni AVPi 
andi adrenocorticotropici hormonei (ACTH)i isi 

uncertain.i Thei activationi ofi specifici receptorsi andi 

thei precisei timingi ofi deliveryi arei cruciali factorsi ini 

determiningi thei impacti ofi opioidsi oni thesei endocrinei 

hormones.i Furthermore,i opioidsi havei manyi modesi ofi 

actioni asi theyi interacti withi receptorsi ini thei 

endocrinei glandsi andi alsoi influencei thei expressioni 

ofi endogenousi opioidi peptidei genes.i Hypogonadism,i 

specificallyi ini males,i isi thei primaryi diseasei thati 

arisesi fromi opiatei usagei ini humans.i Individualsi whoi 

engagei ini substancei misusei shouldi bei consciousi ofi 
bothi thei widespreadi occurrencei ofi thisi conditioni oni 

theiri sexuali performance,i asi welli asi thei impacti ofi 

opioidsi oni thei otheri hormonesi ini theiri body,i whichi 

cani resulti ini detrimentali long-termi consequences.i 

Opioidsi cani leadi toi thei developmenti ofi additionali 

endocrinei diseases,i suchi asi hyperprolactinemiai andi 

hyperthyroidismi (Vuongi eti al.,i 2010). 

 

NON-OPIOID 

Asi ai resulti ofi thei harmfuli sidei effectsi ofi opioids,i 

manyi medicali professionalsi havei choseni toi avoidi 

usingi thesei medicationsi excessively.i Instead,i theyi arei 
optingi fori non-opioidi methodsi toi controli 

postoperativei pain.i Thesei methodsi includei 

acetaminophen,i nonsteroidali anti-inflammatoryi drugsi 

(NSAIDs)/cyclooxygenase-2i (COX-2)i inhibitors,i 

gabapentin,i andi variousi combinationsi ofi thesei non-

opioidi approaches.i Severali publicationsi havei coveredi 

thei topici ofi alternativei paini managementi techniquesi 

thati doi noti includei thei usei ofi opioids.i Thei 

prevailingi consensusi endorsesi thei utilizationi ofi thesei 

non-opioidi optionsi duei toi thei potentiali adversei 

effectsi associatedi withi opioids.i Nevertheless,i thei 
practitioneri musti exercisei cautioni ini avoidingi thei 

tendencyi toi applyi ai singlei methodi ofi paini 

managementi toi alli ofi theiri postoperativei patients.i 

Thei practitioneri shouldi alsoi consideri thei possiblei 

negativei consequencesi ofi thesei non-opioidi analgesicsi 

andi carefullyi evaluatei thei advantagesi andi 

disadvantagesi fori eachi patient. 

 

Paracetamoli isi thoughti toi blocki somei kindsi ofi 

cyclooxygenase,i mainlyi ini thei CNS,i toi increasei thei 

paini threshold.i Researchi hasi showni thati patientsi 

whoi receivei bothi paracetamoli andi morphinei tendi toi 
usei feweri opioids.i However,i existingi literaturei 

generallyi failsi toi providei evidencei ofi ai reducedi 

occurrencei ofi negativei consequencesi connectedi toi 

opioidi usagei ini thesei individuals.i Multiplei studiesi 

havei beeni undertakeni thati illustratei thei effectivenessi 

ofi paracetamoli fori paini management.i Ai meta-

analysisi revealedi thati administeringi ai solitaryi 

prophylactici dosagei ofi systemici paracetamoli resultedi 

ini ai considerablei reductioni ini bothi postoperativei 

opioidi usagei andi postoperativei occurrencesi ofi nauseai 

andi vomiting.i Paracetamoli hasi lowi harmfuli sidei 
effectsi wheni usedi peri thei Foodi andi Drugi 

Administrationi (FDA)i recommendations.i Asi ai result,i 

iti hasi becomei ai widelyi utilizedi methodi fori 

managingi postoperativei pain.i Ai studyi conductedi oni 

individualsi withi osteoarthritisi revealedi thati 

paracetamoli exhibitedi greateri efficacyi ini reducingi 

BENDi withini 1i andi 3i monthsi ofi medicationi wheni 

comparedi toi rofecoxib,i ai COX-2i inhibitori (Sprott,i 

2005). 

 

NSAIDsi primarilyi functioni byi reducingi thei activityi 
ofi bothi cyclooxygenase-1i (COX-1)i andi COX-2,i 

resultingi ini thei suppressioni ofi prostaglandini 

synthesis.i Thisi mechanismi leadsi toi thei productioni ofi 

analgesic,i antipyretic,i andi anti-inflammatoryi effects.i 

NSAIDsi havei demonstratedi effectivenessi andi arei 

linkedi toi ai notablei reductioni ini opiatei consumptioni 

amongi postoperativei patients.i However,i ai growingi 

numberi ofi studiesi havei revealedi thati NSAIDsi havei 

ani analgesici effecti noti onlyi ini thei peripheryi buti 

alsoi ati thei center.i Thisi indicatesi thei presencei ofi ai 

centrali analgesici mechanismi ini additioni toi thei 

peripherali modei ofi actioni ofi NSAIDs,i withi thei 
primaryi mechanismi likelyi involvingi βEND.i 

Nevertheless,i thei precisei mechanismsi byi whichi 

prostaglandini E2i ori NSAIDsi interacti withi βENDi 

throughi signali transductioni pathwaysi remaini ratheri 

ambiguous.i Researchi hasi showni thati administeringi 

flurbiprofeni axetili asi ai preventivei measurei duringi 

thei perioperativei phasei ori 30i minutesi beforei thei 

completioni ofi ani operationi cani successfullyi increasei 

thei concentrationi ofi βENDi ini patients'i plasma.i Ini 

contrast,i thei controli groupi hadi ai significanti falli ini 

β-endorphini levelsi (Liui eti al.,i 2011).i Ai separatei 
studyi discoveredi thati administeringi lornoxicami 

beforei surgeryi couldi enhancei thei concentrationi ofi 

βENDi ini patients'i plasmai (Wangi eti al.,i 2005).i Ini 

contrast,i ai priori investigationi utilizingi parecoxibi 

sodiumi fori analgesiai followingi craniotomyi 

demonstratedi noi significanti risei ini thei concentrationi 

ofi βENDi ini thei postoperativei plasmai (Lii eti al.,i 

2012). 

 

Gabapentini isi ai commonlyi prescribedi medicationi fori 

treatingi epilepsyi thati hasi demonstratedi analgesici 

properties,i potentiallyi throughi itsi influencei oni thei 
regulationi ofi arachidonici acid,i nitrergic,i andi 

serotonergici systemsi (Kilici eti al.,i 2012).i Mosti 
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literaturei indicatesi thati dizzinessi andi somnolencei arei 

thei maini adversei effectsi associatedi withi itsi usei 

(Inouei eti al.,i 2012).i Ai systematici reviewi andi 

statisticali analysisi ofi 12i randomizedi controlledi trialsi 

concludedi theiri researchi uncoveredi ai significanti 

decreasei ini thei consumptioni ofi opiatesi ini individualsi 

whoi receivedi dosagesi ofi gabapentini rangingi fromi 

300i toi 1200i mgi withini onei toi twoi hoursi beforei thei 

procedure.i Ai studyi utilizingi ratsi asi subjectsi 
demonstratesi thati gabapentini enhancesi thei expressioni 

ofi βENDi (Ahmadi eti al.,i 2021). 

 

Ketaminei hydrochloridei isi ai dissociativei anesthetici 

noti belongingi toi thei barbituratei class.i Thisi 

compoundi isi ai derivativei ofi cyclohexanonei thati 

exhibitsi quicki onseti andi inducesi deepi anesthesiai andi 

analgesia.i Ketaminei isi ai noncompetitivei antagonisti 

ofi N-methyl-D-aspartatei (NMDA)i andi glutamatei 

receptorsi (Rosenbaumi eti al.,i 2023).i Thei distincti 

abilityi ofi opiatei μ-receptorsi toi dissociatei andi 
partiallyi activatei allowsi fori thei executioni ofi painfuli 

treatmentsi whilei maintainingi ai stablei leveli ofi 

sedationi andi ensuringi patienti comforti (Nicholsi &i 

Paciullo,i 2019).i Ini addition,i ketaminei cani alsoi 

functioni asi ani antidepressanti byi actingi asi ani NMDAi 

antagonist.i Iti hasi thei abilityi toi alleviatei symptomsi 

ofi sadnessi andi reducei suicidali thoughtsi quicklyi 

(Jiangi eti al.,i 2021).i Ketaminei isi commonlyi 

associatedi withi adversei symptomsi suchi asi nausea,i 

vomiting,i dizziness,i diplopia,i sleepiness,i dysphoria,i 

andi confusion.i Emergencei phenomenai havei beeni 

reportedi ini aroundi 6%i toi 12%i ofi patients.i 
Occasionally,i patientsi mayi encounteri hallucinationsi 

(Rosenbaumi eti al.,i 2023).i Severali studiesi havei 

demonstratedi thati ketaminei cani increasei thei 

secretioni ofi βENDi byi upi toi threefoldi (Jiangi eti al.,i 

2021;i YaDeau,i 2003). 
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