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3. Morphine?2)

. 23S OHE A
& Fetlh

5. Morphinel 243

6. Opiod antagonist2|
&1 T M:

1. Goodman and Gilman, Pharmacol. Basis of Therap. 7th Edition,

Chapter 21 Opioid Analgesics and Antagonists. Pages 485-521.
2. AMA Drug Evaluations, 5th Edition, Chapter 4, pages 67-87;
Chapter 25, pages 560-576
3. Craig and Stitzel, Modern Pharmacology,
Chapter 39. Narcotic Analgesics and Antagonists. 431-450
4. B. G. Katzung, Basic and Clinical Pharmacology, Pages 460-476




STUDY QUESTIONS:

1. &l opioid= CNS2| 2 EIENQI AXNKI0 ZESEH JA=IH?

2. C+2+ 5t opioid =2 Ml subtype(eg. Mu, kappa, delta, epsilon1 sigma)= 2|
I'- |- O=|_L.|-E| Ol:alol-x-l }%9_' /é-l

3. Morphinel X &4 A22| &%, morphine surrogates 2t morphine
antagonists

4. Morphine2 HEJ| S HZ R Eot=It? 11 HIH LIS brain sitel] &0
st =2

5. Morphine2l [} 2 = systemil &c|&H= == 9| 0| ol
a) CNS, b) Cardiovascular, c) Gl tract, d) biliary, e) Bronchi, f) Genitourinary
= 0| XX &=Ct.

£ 2921Jt? Opioid S=01 &
01J+? 9 nalorphine®

6. Sensory modalites= morphine0il 2|51 &
7. Opioid =S92 JHE /st MK =R &
ot =32 |CI2 fACII? Xgo HEE
pentazocine & 9_I W= USotAl
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1. Opioid2| =&

1) Opioid alkaloids:
(1) Phenanthrenes:
(2) Pheylheptylamiens:
(3) Phenylpieridines:
(4) Morphinans:

(5) Benzomorphans:

2) Opioid peptides: B-endorphin, Met-enkephalin and dynorphins.

2. LI H opioid BIEI=2| MEA

1) B-Endorphin: pro-opiomelanocortin (POMC)
2) Met-enkephalin: proenkephalin A
3) Dynorphins: prodynorphin




3. WM& opioid BIEIES| X& 1 2F
1)Neurotransmitter2 =& /= : CNS 2t GI0||I A

2)CNS O A opioid BIEIE2| 2&
(1) B-Endorphin:

Cell body: brain stem0l Al nucleus tractus solitarius 2} hypothalamus 2
nucleus arcuate

Axons: periventricular areas, PAG, NRM 2} amygdala (long axon).
(2) Met-enkephalin 2t dynorphins:

a. &2 cell body 37|12t Z2 neurons, PAG, NRM, limbic area, dosal

horns 2} intermediolateral column (parasympathetic) &&= spinal
cord? lat. Column(sympathetic)

b. raphe magnus innervate the spinal cord0i| Al cell body=
3) Gl: MuscleO| Ot Myenteric plexus




b ol B |

4) M SN2 S24:
(1) Periventricular 2 PAG: B endorphin 1} enkephalin
(2) Rostral ventromedial medulla (RVM): B-endorphin 1} enkephalin

(3) Marginal layer 2t spinal dorsal horn2| substantial gelatinosa 2}
medullagl trigeminal nucleus : enkephalin

5) 284N EI3S2 SRHE:

limbic systems:'t| 2] amygdalam, nucleus accumbens, septum
6) AiEAlEH J|s2 S24:

hypothalamus, brain stem, nucleus tractus solitarius

2} spinal cord9| lateral column




pol L—I
II1S.

20l S
Dynorphins & ADH:
Cell body: supraoptic 2t paraventricular nuclei,

Axon: innervate posterior lobe.

8)GI2 motility &2 S 4.

9) As pituitary hormones:

B-endorphin, anterior 2} intermediate lobe.

10)As adrenal hormones:

enkephalin, epinephrine It chromogranin, ATP

2} dopamine B-hydroxylase.



1) B-endorphin: 2tA &,
B-endorphin — B-endorphin (1-27) or (1-26).

Met-enkephalin: 2 °tH&

2) peptidases: aminopeptidase; inhibitor: bestatin enkephalinase A.
Inhibitor: thiorphan.

3)Enkephalin?| H&d 4

analog: D-Ala2-D-Leu5-enkephalin.
Tyr-D-Ala-Gly-NMephe-Gly-ol (DAGO)

4) dynorphins: E0t5 &,




5. Opioid Receptors
1) B < CX Ol &2l opioid receptor=2 Mu, kappa, sigma, delta 2}

epsilonO| C}.
St ASHZME muldt mu2Z EF &l 1) respiratoryE ¢

— L




OfHZE & oppy plant2l incised unripe seed capsules2 milky
exudate 2 &I CH

7. Opioid2| L &4 &f &t

1) Stereospecific activity
P X! g-isomers Gt activedlt ], d-isomer= activedt Xl & C}.

2)Opioid2| 2EtA X =2 Ot 0l 2 Xli= morphine2 X0 Al heavy line=
Ol 2ol LtEFHCE.

3) Intrinsic activity
- for producing agonistic activity: #3 phenolic-OH and #17 N-CH3
- for antagonist activity: #3 phenolic-OH but #17 N-CH2-CH=CH2-CH2-CH2




8. Opioid=2| 2|

1)Morphine prototype2L EM AIE &l O &L,

2) Morphlneu surrogate= CNS %} bowel01| =9 =2 §UE
Ch. 1 Sidt= UL Oot) &SH, £33, 128 B, s&0
Z5510, 2A S Gl motility, HANS, 1€, 12|12 U9 X

O| ¥ 30| LCh.

9. Opioid2| mechanism action

1)Opioid receptor2| Xt=

2) Transmitter 2=2| 2/ X2t hyperpolarization:
T K* conductance, | Ca?* current, { cAMP.
Inhibit the release of Ach, NE.

3) Disinhibition




10. Central Nervous System(ZS =413 H|)

1) Gross behavioral changes:

2) Analgesia:
(1) A highly selective 1} specific & S All.
(2) Opioid= BHE A XMt OLICH CHE sensory modalities &= 0| X
Al Z=ChH Aol AR RS ==st SEl .
2o = NS H= S0l naloxone Ol 26 XtSHECH;

(3) Morphine0fl 2|5
O OHOH 2 opiate antagonist.

Mu1 receptor(il 2

o
=
(=)

4)es02 20 S

—_— T —

o & FH=E &




(1)Medulla®l trigeminal nucleus 2t spinal cord2| dorsal horn;
(2) periventricular 2} periaqueductal gray (PAG);
(3) rostral ventromedial medulla
(Rvme raphe magnus 2} reticular paragigantocellularis 2t 2 (C}).

(4) lateral reticular nucleus (LRN)

4) I SH A82 HIAHUS:

(1)Spinal cord2| dorsal horn1t medulla®l trigeminal nucleus (il Al opioid
receptorl & A X}=21 substance PEEH afferent C fiber2 ZH=2
Al

(2)PAG, RVMI LRN 12|10 SZ %M AIARS 2A0 &AM opioid
receptorl Xt=. RVM1Y LRN2 2Z'4ot= NE, 5-HT 12/ Met-
enkephalin £ =2°| 243}

()L SH MaS (st (1) (2)2H AHOI Ol synergistic interactionO| UCt.




BrainstemOil A
A=

o 20T

inhibitory neuron

Interneuron




8) Respiration(=&):

(1) S22l SE2| depression. Morphine2 medullary centerOil Al S5
0l CH&t hypercapnic2 2=CHCO02 240 CHSH 25). O 22 20A 2
Z! morphine2t M#AZEEOZ depressotH SHEC.

(2)Morphine2 252 42 2= HYAHUAM depressotH &
=8 % tidal 11 &)

(3) Cerebral vasodilation 1— CSF pressure

(4) Respiratory arrest= morphine2 SS°2 £H AIL2 &
(5) w2 receptor0il 2|3 OHIH &l O &I Ct.




9) Opioid2| CtE central effect
(1) Miosis
(2) Emesis
(3) Antitussive
(4) Depress thermoregulation

(5) Truncal rigidity

(6) Endocrine effects(Li&H| S 1t)

a. Hypothalamus& S35104




11. Peripheral & 1l

1) Gl tract: Morphine2 HH[2| &010| =L} OtEH2 =AHJ| =2t ZAret 0| &
O| 230l AH=Z & 1) UL

Hile UsS) 22 42 Qloff :

(1)Morphine2 &2 HSEIAIE A XIStCE A&2| propulsive activityS
X olf stC}.

(2)2IE0|Z 8 =2 non-propulsive type2 2 3= Ch. = 252 &5
2 =4 0f StCH.

(3)Defecation reflexE At= otJ| ?loll ==2|(attention)E 2 2~ A7 OF StL. .
(4) 9 &, 254 JAE EHI=0| A8t

-GasAll 0|= 40X 401 HUl0l JI. Morphine2 & A2t 2t&E =Xl 2
&MoH& el & Xt hypersecretion 2 < K|StHLL.

- SO MAHLIS.OFHH =&X|2 X=. Morphine2| centralill local action=
I 5t tCH.

2) Biliary Tract: 2 Bt& Ol bile duct (Oddi2l Z22)2| SIHE2 =F2 2 Q2Id
biliary tract 2= SJ}StLL.




3) Genitourinary Tract:

4) Cardiovascular & &t:
(1) Morphine2 w2t Al & |
a. Central action
b. Histamine %=

c. MAAA (AR 2si= ZM)2 MHE= morphinedil 26 2
2 AA FOf 8 Xte K28t g et HIAHLIEO0IC

(2)Morphine2 A& HY HEHQOlI Ha= 0|XIX #=Ct O LE Vagal
tone= SIIAIZ 22 M bradycarida0il & 210 = Ch.

(3)PhenothiazineZ X4 HE S JtsotH ot= &2l0| = Ch.

(4) Cerebral circulation (CH=| = &)

- A HAHOl Hek2 gill.
-SE29| depression®t 0| AHSHEFA 2 X

- cerebral vasodilation 2t 1 CSF £




12. Pharmacokinetics

Metabolism:
1NESHE D2t 2= S0 S0 20| & E&stC).

2)Morphine2 Hl W& %[0 ==206l)| fofl 2& ASEHO[(dl=Z 2101 HloH) =0l
Zoli&l1] P.O/LM dose Hl= (6-15), codeinet H| 11(1.5).

3)Morphine= 20l A glucuronic acidE Jt&l S &I 0| Ch.

-Glucuronide= 2f2|&t & o2 S A0/ AFH 240l 2ol &&= So
AN BH& & CH

4)Intrathecal &£ = epidural administration Segmental &£




13. Acute Opioid ==:

1) Coma
2) Pinpoint pupils

3) Depressed respiration

4) Treatment:
(1) &KX D=8 &2t &XE ventiateAl2!CH.

= AEHX O

(2)Naloxone2 S E°| depressionE 2 H|6l= S A 20| Ch.
(0.4 - 0.8 mg every 20-30 min).
dtS=2 JHOZ M AIE0IH S == QULE.

Naloxone2 barbiturates(il 2|6l S& depressionE 2 MIGHA|l &=CF.

o}




14. Morphine surrogates(Agonists)2
[ Morphinellt H| 1]

1) Codeine - 3-methyl morphine

(1) 82 analgetic (¥2 &8 &s), OtH = X0l Z2&dl= s&0| LXK
ot 22 SoHAM 30-60 mglll SMUAO01D, Y2 P.O/INM HIE(1.5 vs

= Lo

morphine 6-15). =, =2 oral-parental s HI=
(2)2 = morphine2 2 CH Al
(3) antitussive
(4) constipating
(5) low addiction liability
2) Heroin- 3,6-diacetylmorphine

(1) Street heroin2 i< ==&tC}. 2SI H =2 O|=0A= =-HEQI AIEO0|
Ct.

(2) o222l XM= &8t Xl =Ll 252 3 H morphine LHAL| 2 &.
(3) Heroin — morphine
(4)XI1 & =2 Eadlidt)| IZ20ll Morphine2Ct 2= 6tHC.




9. Clinical Usage (6)

F. Spinal Anesthesia (subarachnoid block)
1. lumbar subarachnoid 0ll =4 OtF M E At
; 28 T2-T3 £=T3-T4 32t O[LHA

2. subarachnoid 27210
Ol 2ol MIOf=lCh:

a)2tAt2| 2| Xl
b)=At2l =&
c) Solution2| Specific gravity
d) Voiume injected
3. Uts =A0l ek= 0l xl= &
autonomic - senso

4. Differential O} 2 HH:
= motor segments




3) Levorphanol- l-isomer, d-isomer(dextrophan)= XS A& & 43l & K| &=Lt
(1) Morphine2Ct €501 JAXI2 Morphine2Ct £ & 0| Xl= &L

(2) orally)t =

4) Meperidine (Pethidine, Isonipecaine, Demerol, Dolantin)
(1) Morphine2Ct € £50[ UC (100 mg = 10 mg of morphine)

(2)B2 &40 oI5 2 Jt4261, t1/2 =3 hr.

I
1
=

(3)=3 2I10llA shorno #H3t; anticholinergic; _12|
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(1) morphineft2
(2)22I & A profile °| morphinel S &

(3)orallyZ =0 2HE HNZLH S, HAFE H
4510| ¥/ ol — N-demethylated =+2H & (f

1IJH O|Z0| morphine2Ct 4 =2 A
OtEES| A M0 Z2I1=0ICH.

H
|

FA RLELZ A=,

7 SotLl.
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1) ACULE pPdlll.
2) Chronic pain:
3) Myocardial infarction: morphine2 i &
Pentazocine2 AIS & Xl
4) Obstetric analgesia: Meperidine.
5) Preanesthetic medication U 03 :
6) Pulmonary edema: air hungerE Z0|J| fIdl.
7) Constipating & &
: Codeine, atropine= J} &l diphenoxylate HCL, O™ tincture
(Laudanum 1% morphine), paregoric (camphorat opeium tincture).

8) Antitussives:

Codeine, oxycodone, dextrometh(levorphanol2 methyl ether2| D-
isomer), levopropoxyphens; noscapine (a non-narcotic
benzylisoquinoline opium alkaloid).




16. Adverse BtS 1} =

1) Opioids= =0 K| X| 2 O OF:
Opioid2| & 2! hypoventilationll hypercapnea=
ofl intracranial 20| SJI3J| 20 HEl F4, x“' = et,
£ Jt&l & Xt= intracranial 20| I3 SLICH Op|0|d01| ololl =
miosis= S JI & intracranial £ & 2| ™ MSH SR 6HC.

2)Opioid= &l MEYLz EdME+ ALz 2= SO0/ AL AT &4 £
= 24 €A S IO A0 =0 &L

3)Morphine 1t 2 & & opioid= emphysema, kyphoscoliosis0ll Al 3 H X A!6}
O AtE&St0H OF StCt.

4)Morphine2 corpulmonale AFZH0f| & Q10| S Ct.




17. Tolerance to Opioids

1) morphinel R84
£ A

2 &J[Z2F ArE St ZH =L O 22 morphine
MBI flol 27 E HEICE.

2) Development of tolerance

original effectS

(1) morphine0il Ci &t LA 2 began to develop at the very first dose
administered.

QU EHME2 F0 HIZ0l 2 ESICH AFEOIA, U8 S=01 HE I
morphineO|L} heroin =AIE 2[8t “safe” S intervalO| ULt.

(3) Problems: potency %} intrinsic activity 2| &4

LA &M - XISH|, “d=52”, ES, S & depression, histamine &=, Hl AJH S,
lethal dose 0l 2|dH.

LHA Ol &M L2|H £ = not at all to: miosis,
&IEtO| S Al constipation

4) Cross tolerance: &t Ji 2| opioid2| H&0l LHIAE = JHele £ CHE opioid
O Heklfl LHAO| QUL IR 22| OtH K= cross toleranceE £ HECY. 0|2
methadone therapy2| J|=0|LC}.




5) Mechanism of action

(2) Btk & EHE HECHH, & ithdrawal symptomsO| & A 5tC}.

(3) Psychological dependence: Xt =6}t X| =&, 2F0il CHSt 28t Z X, "yen".
(4) Physiological dependence:
a. 12-36 hours. oI5, =W =20| S =21 &5t, 2 F(cold turkey)
b. 48-72 hours - peak.. &, E&Al, S5 1S, &= 2, kicking behavior
c. Declines over 10 days to 2 weeks
d. Intensity2 physical dependence_‘BP 2te4 0| QULCH.

Z0ot( OtH antagonist, naloxone=S S0 otH
}IIC” 1-2 Al2tt =00l 228 SHCE.

/\II:!FAE)_I 2t A i‘”g.l_.’—l' /\lgg_l 2t

(e B B [ s A | o




a. Abstinence syndromes 2| < Xl

a) Morphine, heroin &£ = methadone
- pharmacologic action, tolerance developed &0l &
b) Clonidine; physiologic antagonism
b. Drug Therapies
a) Narcotic substitution: methadone
b) Detoxification: methadone =& &2 EX&H2Z =0IC}.

c) Narcotic antagonists: Naltrexone, buprenorphine




18. Pure Antagonists

1) Naloxone - agonistic activityO| 8!11), a potent antagonist, Mu0i| 24 0|
U 11, kappa 2t delta receptors(il 24 0| S{Lt. Sigmalll S 1tJt SiL}.

(1) morphine 1t other opioids 0fl 2|5l 4= (R =22 S1t= antagonize =
= blocks; analgesia, respiratory depression, miosis, nausea, emesis,
constipation; &£ E opioid &4 2 naloxone(fl 2|6l blocked & = revers.
always overshoot

(2)opioid01| O|=ZXOZ, naloxone2 §HE ¥
1) opioid2 ZEAHIHE 2 AN R
2A12t5 S E =L

(3) Naloxone= L&t morphine = C}2 opioidstil 2ol K=& LA Al
I S=3= XHEH

(4) opioid 52| 48 & 24 Z0|Ct. S depression morphine2Ct B2
HEo=Z MY BH=HOI 0.4mg- 0.8mg2| naloxonell 2/5l reverse&! Ct.

2) Naltrexone- Long acting antagonist. Naloxone 1l = Al. Orally active.




19. Mixed Agonist-Antagonists

1) Partial Agonists: Buprenorphine, Metazinol 1 Dezocine

(1) Buprenorphine (u-receptor agonist-antagonist)

a. receptoril Al &S 0fl 2/ S morphinelt S AISH CHE & 112t analgesiasS
24 ASHCE Long duration of action, 6 hrs. absorbed orally2 morphine
SBLH4000 =2 &s0[ UL.

b. depresses respiration0| Lt =2 S &&= X 2 respiratory
depression= M AHGHA| & =LC}.

c. morphine?| subjective and physiological effects= Xtttk

d. naloxone2 buprenorphine 2 23 =02t £0{ &t & XH0ll HI A
withdrawal syndrome= = &I6HA| &=L},

e. buprenorphine2 £ £ 2| withdrawal2 typical morphine-like
withdrawal signs it symptoms | A 224 SHCE,

f. 220 U8t ZMAE2 morphine2C & L.

(2) Metazinol, Propiram 1} Dezocine2 buprenorphineit = AtGtC.




2) Opioid receptor2 StJIX| & 2| antagonist2 CtE(receptor dualism)dil
antagonist: Nalorphine, Cyclazocine, Nalbuphine, Pentazocine

(1) Nalorphine (p-receptor antagonist, k receptor partial agonist-
antagonist, o-receptor agonist)

a. analgesia2 miosis (acts at k receptor)E A AtGHX| 3t analgesiall &%
= S)lot= S & SItot Al Z =L (partial agonist-antagonist).

b. p-receptors @ prevents &L= abolishes= opioid-induced CNS i G.I.
effectsE S Al StLI.

c. dysphoric 1 psychotomimetic effects2| 24 At: anxiety "crazy feeling”
b vivid disturbing daydream 1t hallucination. Difficulty in focusing the

eyes, sweating, nausea 1} groggy &= drunk =2 (o-receptor)

d. nalorphine?| CtA X Ol AlZ 2 physical dependence= ZJIAIZICH =
ol 2&AHE 2 8 A2 fainting spells == "electric shocks to the
head" 1t 20| LIEtLI= 222 &2 OlulA=01 =S5 0 LLEFLH O &ICEH S4¢
= 0ll lacrimation, rhinorrhea, yawing, chilly, diarrhea, fever 2 appetite
2 4 2 body weigh (difference from morphine withdrawal)E X & &tLl.
Absence of "craving" &= drug-seeking behavior.

e. &0l CHst X 0| 212 cyclazocine 2| pharmacologic properties=
nalorphinet H|=3G}C}.




(2) Pentazocine (Talwin: u receptor antagonist (weak), k and o receptor agonist with k > o)

a. analgesic effectsE A AHSHCE.

b. XI& 2 &2 respiratory depressionS ot =282 St
1 0| &2l respiratory depressionE

c. == =EZ (60 to 90 mg)2 dysphoric 2t psychotomimetric effect2t 2
2 nalorphine= 24 &HSHCH.

d. =2 SE&2 L5 blood pressurell heart rat2 SItE 2 221L.
Pentazocine = left ventricular workload 1} myocardial oxygen
demands= ZJtAI3|J| I 20l myocardial infarctionl AtE3dtX & =LC}.

e. side effects: & & &=, &st SIS

f. Pentazocine= morphine0 2|olf &&= respiratory depressionS
antagonizedlt X| 2 2 LI(weak p receptor antagonist) morphine = &8l At
= precipitateg X 0| Ct.

g. Pentazocine morphinelil M physical dependenceE supportotX| &=
Ct.

h. Pentazocine= &0 (Het A Sst B#HE 2 I L2 UIJNTHZ20 & |
Xl & %CH 121LE, compulsive self-administrationJt £ 10 & UL 19774
0l %, pentazocine and antihistamine, pyribenzamine (T and blue)2| 3}&!
S2 22 HU T Al XIZ 0l A addict subculturet| Al 21J|1E 2 H T AUCH.
Pentazocine= 1l S Al =& 82 Schedule IVH| & %] AL

I. butorphanol 2| pharmacologic actions= pentazocine2 = AtGtLCt.




(3) Nalbuphine: (u-antagonist, k-agonist)
a. Pentazocinell 2 2 Nalbuphine2 k-receptor2| X+=0| 2|5l analgesia
£ M AL
b. equipotent to morphine (I.M.) onset and duration similar to
morphine.

AL B0l =SS &

e. ZM&E Q2 2E2 p-receptorlil Al potent antagonist action{ = 0i
pentazocine £ Ct % C}.




