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Clinical Understanding of Endogenous Opioid

Dong Kuck Lee, MD
Department of Neurology, Catholic University of Daegu School of Medicine, Daegu, Korea

ABSTRACT The endogenous opioid system includes a large number of opioid peptides that are ligands for numerous types
of opioid receptors. Three distinct families of endogenous peptides have been well characterized-endorphin,
enkephalin and dynorphin. More recently, two additional short peptides, endomorphin-1 and endomorphin-2
that display a high affinity and selectivity for mu opioid receptors have been identified. The endogenous opioid
peptides bind to three primary opioid receptor types that mediate analgesia. (J Pain Auton Disord 2015;4:37-44)
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Table 1. Opioid receptors-their agonists and antagonists and endogenous ligands

Nonselective ligands

Selective lignads

Receptor subtype Endogenous ligand

Agonist Antagonist Agonist Antagonist
n Endorphins Levophanol Nalaxone DAMGO Morphine CTOP
Endomorphins Etorphine Naltrexone Methaldone
Funaltrexamine Fentanyl
Dermarphin
) Dynorphin A Levorphanol Nalaxone Spiradoline Nor-BNI
Etorphine Naltrexone
EKC
K Enkephalins Levorphanol Nalaxone DPDPE Naltrindole
Etorphine Naltrexone Deltorphin NTB
DSLET BNTX

DAMGO, (D-Ala 2, Mephe 4, Gly[ol] 5) enkephalin; CTOP, D-Phe-Cys-Tyr-D-Trp Orn-Thr-Pen-Thr-NH2; EKC, ethylketocyclazosine;
Nor-BNI, nor-binatorphimine; DPDPE, (D-Pen 2, D-Pen 5) enkephalin; DSLET, 0 (D-Ser 2, Leu 5) enkephalin-Thr 6; NTB, benzofuran

analog of Naltrindole; BNTX, 7 benzylidenenaltroxe.

Table 2. Properties of opioid receptors

Opioid receptor ~ Natural ligand Properties Selective agonist Antagonist
Mu Enkephalins Analgesia, euphoria, tolerance, dependence, immune  Morphine, sufentanyl, Naloxone
B endorphins suppression, respiratory, depression, emesis DAMGO Naltrexone
Mu-1 Naloxonazine
Mu-2
Kappa Dynorphin Analgesia, sedation, myosis, diuresis, dysphoria Bremazocine TENA, nor-BNI
B endorphins Trifluadom
Delta Enkephalins Analgesia, immune stimulation, respiratory DADLE Naltrindole
B endorphins depression DSLET

DAMGO, (D-Ala 2, Mephe 4, Gly[ol] 5) enkephalin; TENA, naloxone; nor-BNI, nor-binaltorphimine; DADLE, D-Ala(2), D-Leu

(5)-enkephalin; DSLET, 0 (D-Ser 2, Leu 5) enkephalin-Thr 6.

Kappa 9 Delta2 L}2ew] 7+ Sg-4e] 211 9912} (natural
ligand), Ae1%] 284, E4 9 Z3A = Table 29} 2}
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Figure 1. Major sites of endogenous opioid production and opioid
receptors.

th=3}351 g-o]o|t}. Endorphino]@t A3t Q1A A A4
L morphine -3-AF E-o|gt oujo|c}?

O] A| o= alpha, beta, gamma U sigmaz}il d}= 47}A] T}
2 &9 endorphino] Tk zFzFe HaA} ofu|iAle]
S8 Felrk A ke 2F B 1631709] ofu] Al
o] Itk B3 ATt Yo HsEAolA o e
endorphin®] EH]HT}. &5 YA endorphin FH|E S7}A]
71t} whebs 25ahE 715o] Fotx ] ek Endorphine:
7 ZrEst WQlAd obH-B-AMA peptide A7 AE-E2 2 A
W2 XA A Q] A7 A E(neuron)of| A E2] WA
B=A|9F AJAYSHE o] Wo] ZA 5} o] B
7b o FRetE 2B LAY F58 LA &
5ol A7IW REars doqid 1
g 2~7F Ashi HAA oA endorphino] 8] = o]
oItk Endorphin v}x] olHAA MY B2 =
57k euphoria) =717 So] e 4 EEE
o}

_Hl o

)

Xt
oh >L

A

s e
R
i 28
Ko
jntal
rsi'

o © mr T rE A T oofn
SN2
o ey,

ghia
- >
0 Y

Endorphin-2- oFHAA| 8415 53l 2831t 53] Mu-1
F&Alol tgt zlshdo] war Mu-2 =84 of| thgt 215k
S Ath Mu $84= A% H(presynaptic)ol] Z-&3}o] Al
BAGEdEe] ZHE AAIRH old 7] ez Qls) oA
A ZAALEZ Q] gamma aminobutyric acid (GABA) EH|&
312l dopamine B 2E AAFTOZH t] B2 dopamine
| BH|EHESE gt} g QR4 o H[-ARAl= dopamine =
H|S FAEsH| S/ C2H o4 AF 3/ H(aberrant
synaptic plasticity) & 238} F=2 gozich”

QA endorphin BIYE T W G4 ool =&
o] Fthal 3t} 53] 57152 endorphin ZH|7} G/}
o}, weba] F41E 25 % endorphin Hu]7} Z7F5ke 24

0 lO
¢

12 ox

o]
Hmé

0[S= 1 LHld ofHRAMI2| 2t OfaH

runner’s highs =7]7 =31 43t &5 o FAXE

QA Eet?

ot

2~
s

(2) Enkephalin

1975 ¥FAHE enkephaline 57H2 2431 o Hoi3s}
+ pentapeptide©|t}. ©] &2 717} leucine (leu)} methionine
(met)S 7H FE|2 FLEECE Enkephaline proenkephalin
FAA}|| 9J3) HFEo] At} Leu- enkephaline mu O}FH-F-A}
Al EA o) k2] & a3-= el dHT) Met-enkephaling <1
e et S =2 WA A = Wl
4 OFHGAMA peptide 4173 F B 0|}

(3) Dynorphin

Dynorphine A5t T Q] prodynorphin © 2 HE] HHE0]
Zt}. Prodynorphin®] proprotein convertase 2] 2J3f &5
™ dynorphin A9} B7} 4§71t} Dynorphin A<} B% %6‘]
lysine} arginine 22 7]% ofu| ARG o2} A 2
FES Wol gf-skal ¢tk Dynorphin A]/}}'o}—,—, 3o},
w7 9 24 Fof e) Brslo] AAHR 19jo] we} 7}
ZF ohokel AjelAd gikE yeRdich o] E3e AulA Q]
AARGEART o & 4 E(vesicle) &0 A3 =] o] 9l
B2 g v 7l 2144l Ao glofof 2 B
Ft}. Dynorphine E50H-g- 240} Ul 24, A5

g, &
A, A 2d L eEx Bl F4e fHst=
2 o #r”

F

A

_—

=
[¢)

m>i°
(o3

il

(4) Endomorphin
o] BAL mu oFB A 8] et Aol ofF
735ttt Endomorphine 13} 22 U=t} Endomorphin-1-2
wep AR H7ke] de] Z3Z5tH 53] acumbens 3, 22,
HI, AL AJAF SHE, T2 A1AA, AZA, solitary tract 3,
A 329] AJAFELE 2 S (dorsomedial) A]AEHE Sof W
o] A5t w3y ZH4d FEL A} 3 endomor-
phin-2= 2|5} a3 vi7to] o] ZAjgick, o] 2AE
% QUA), Aol dat whg, MARE 7hy 2
715 R ARAT, A, AW B )

A

HetEE - Atgdldsts|X| 20154 H4d M2& 39



Journal of Pain and Autonomic Disorders Vol. 4, No. 2, 2015

2. 242

DES

oA
el

2|

at

fol

Beta-endorphin> 5 22 2|2 AEF 2of o7 k|
trAlol A wHEs AR mu-oBA-RAR] =-8-A412}
Aoto] S5 9 TRAFA Y vt 71HE AA 5
=2lck E3L o H[ARA = A endorphini} 72§24 O
2 FEAl o] AR HR1E 7S gt ol HAIAE
QoA gL ® T R ol HAA AAte] EojEal
Ao m FH R oBHGARA|QF mu-oFH A -8
A Aste] AAE T WA o R oPHFAMAIE AR
o] YL obHFAAl o3t T4, WA 2 F=5
=

W o HFAM] HE|E= A ligand 24 354 85,
A7 9o AW SollA obH-FAR 4=8-A o Addsto]
2hg3ttk oFHGARA 8l SFAIEA o DAl
AN A= WEste] FFAREA A= Aol A = =

ol

i

R

o

Primary sensory
neuron

Substance P

| @

L@

0% N\ —
o '1‘:':'.'._

Enkephalin receptors

Enkephalin
Substance P receptors
~ Spinal interneuron

Receptor neuron

Figure 2. Mechanism of action of encephalin (endorphin) and
morphine in the transmission of pain impulse from the periphery
to the CNS. Spinal interneurons containing enkephalin synapse
with the terminals of pain fibers and inhibit the release of the pre-
sumptive transmitter, substance P. As a result, the receptor neuron
in the dorsal horn receives less excitatory (pain) impulses and
transmits fewer pain impulses to the brain. Morphine binds to un-
occupied enkephalin receptors, mimicking the pain-suppressing
effects of the endogenous opiate enkephalin. CNS, central nervous
system.
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Figure 3. Major B-endorphin pathways in the
- central nervous system. Solid black is location
—_ of POMC-containing cells and projections.
Dashed lines are HPA axis and regulatory
pathways. Acc, nucleus accumbens; BNS, bed
nucleus of stria; PVN, paraventricular nu-
cleus; MPOA, medial preoptic area; Arc, arcu-
ate nucleus; CRH, corticotrophin releasing
hormone; PAG, periaqueductal grey matter;
RN, raphe nuclei; LC, locus coeruleus; ACTH,
adrenocorticotropic hormone; p b-TND, plas-
ma b-endorphin; NTS, nucleus of tractus soli-
taries; POMC, prepro-opiomelanocortin; HPA,
hypothalamus-pituitary-adrenal.
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Table 3. The effects of B-END in the CNS

0[S= 1 LHld ofHRAMI2| 2t OfaH

B-END effects in the CNS Short term Long term
Regional and global Regional and global Regional and global
Local Synaptic transmission Volume transmission

The available evidence suggests that this neuropeptide exploits all kinds of messaging available in the CNS.

B-END, B-endorphin; CNS, central nervous system.
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