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. The hypothe51s that oplates exert the1r pharmac010g1ca1

"ﬂuact1ons by 1nteract1ng w1th the 5pec1f1c receptor 51tes 1ocated on. the

- surface or 1n51de the nerve cells 1n the bra1n and p0551b1y other ETEARE
tissues has been proposed 51nce the 1ast decade.3 The reason for postu-h:nf:”
latlng receptors “for' morphlne and the related natural and synthet1c "
E narcotlcs is the f1nd1ng that. all these op1ate agonlsts, or analges1ca15
‘ly act1ve compounds, show bas1c s1m11ar1t1es 1n the1r molecular strucu_*."
tures. A sllght modlflcatlon of th15 bas1c strueture could result in: Lo
“an 1ncrease or a decrease 1n potency, or: could transform the compound _
-to the antag0n1st In addltlon, a: h1gh degree of sterlc and structural""
'SpBlelClty 1nherent in many of the actions of the op1ates observed ie;
for a large nunber of: morphlne 11ke analges1cs studled it is always the3'35
'levorotatory (- y isomer that 15 actlve whereas the dextrorotatory (+)
isomer has little or no analge51c or any other actlons assoc1ated w1th
= op1ates MOreover, all pharmacolog1ca1 effects of an 0p1ate c0u1d be ff
- obtalned with a very small dose of the drug, in turn suggestlng an-;

: 1nteractlon of the drug w1th the hlghly select1ve receptor Jltes

_ The dlscovery of op1ate receptors in the bra1n had led to a:
”search for an endogenous morphlne like substance that would act as'a;
natural op1ate receptor llgand There: is: ‘evidence for at 1east five
opioid peptidesfin mammalianpnervous-t1ssues:rmeth10n1ne- and: Teucine- -

enkephaline, Béendorphin, dynorphin and most recently d-neo—endorphinljh
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”:nfiThls art1c1e descr1bes ‘the experlments carr1ed out by a number of laboaﬂ;¢f7~-ﬁ

'“iffrator1es to characterlze the endogenous oplates, and’ to 1mp11cate the1r.7;_'"

"id;}phy51olog1cal role 1n the modulat1on of pa1n percept1on

bﬂ"Enkephal1ns

':_ il Hughes (1) observed an- oplate llke act1v1ty of the extract of-f:b:"
'b{a low molecular welght substance from the bra1n of rabblts, gu1nea p1g,f:f
'J}rats and plgs The 2 op1ate 11ke substance had been 1solated and 1den-.f;ﬁ

'::'t1f1ed (2 3) and found to cons1st of two s1m11ar pentapeptldes W1th

Jb:}asequences of H Tyr Gly Gly Phe Met OH (Meth10n1ne enkephal1n) and H Tyrw o

*f'Gly Gly Phe- Leu OH (LeUC1ne enkephalln) The ex1stence of these two

hff]op1ate pept1des has been conflrmed by Pasternak et al (4) and Slmantov

bf;and Snyder (5) It has been found that bOV1ne bra1n conta1n5 4 t1mes asffffb]b

brf:much Teu= enkephalln as met enkephalln whereas in p1g bra1n thlS rat1o 1sizih'.

a'?'reversed The compet1t10n for op1ate receptor b1nd1ng by leu enkepha11nf:3”*fzf

'd:suggests that leu enkephal1n may be'a "pure" agon1st than met enkepha-:ﬁf3ﬁpﬁ_

'7:11n.a The structure of met enkephalln 15 conta1ned W1th1n the sequence

"'fp (re51dues 61 to 65) of 91 am1no acldsf of B 11potrop1n a peptlde 1sola-fdbfi“7

.'*if.;ted from the p1tu1tary gland of several vertebrate spec1es (6 7)

In the stud1es of Hughes and coworkers (l 2),-1t was found

" that both met—_and leu enkephallns had potent agonlstlc act1on at Oplateﬁbp_ufzz

'frfreceptor 51tes 1n that they produced a dose-related 1nh1b1tlon of elec—__*,f

.:"tr1cally evoked contract1on of the mouse vas deferens and the gu1nea p1gi_idbf_.
s 1leum preparat10ns These 1nh1b1tory effects could be completely anta—~5'*:
':fgonlzed by naloxone Met enkephalln 1s about twenty t1mes more actlve

f?than normorph1ne 1n the mouse vas. deferens and equ1potent to normorph1nej:} o

o :.pln the gu1nea-p1g 11eum 3 Wlth the mod1f1ed pur1f1cat1on procedure, en—'

':kephallns were found unevenly dlstrlbuted 1n the braln (p1g, rat, rabblt)
' fthe h1ghest concentratlons occurr1ng in: the str1atum m1dbra1n pons

:._and medulla No enkephal1ns were detected 1n cerebellum, l1ver and

bb;hrlung (1)
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*7f5The reglonal dlStleUthﬂ of enkephallns in the mOnkey bra1nz5 i

'””has been examlned by the 1nh1b1t10n of H naloxone b1nd1ng to rat brain’

':ﬁfvmembranes (8) STt has been found that the reglonal dlstrlbutlon of en—,-~*l--d

'Tf“kephalln act1V1ty 1n the monkey braln resembles in’ general Wlth the ;*-"v”dt

5a7reg10na1 dlstrlbutlon ‘of onlate reCeptor b1nd1ng However, the most

"bh}marked dlscrepancles between the dlstrlbutlon of enkephallns and the ].m333*:

'.'foplate receptors 1nv01ve the amygdala whlch contalns the hlghest den51

'"H*ty of 0p1ate receptor b1nd1ng in the monkey bra1n but only moderate to ?bh':'h

:43f10w 1evels of enkephallns The perlaqueductal gray, ‘one of the areas

. most enrlched 1n oplate receptor b1nd1ng, also contalns only moderate

.“h“;levels Of enkephallns The medlal thalamus 1mp11cated 1n the medla—fr

. "'tlon of affectlve components of paln, 15 hlghly enrlched 1n oplate re—_r.izzfﬂzg

.-;hfiblndlng as the lateral thalamus Enkephalln act1v1ty 1n the med1a1

h}ceptor blndlng and contalns about three t1mes as much oplate receptor

thalamus 15 fa1r1y low but is: more than tw1ce of the 1eve15 in the

lateral thalamus (8) However, the correlatlon of the reg10na1 d15tr1~,ﬁ?'

'-f'butlon of enkephalln act1v1ty and that of. oplate receptor blndlng 1n the nftht{

2 braln has been reported 1n rabblts (1), calves (4 9) and rats (4 9),

'*.f:'tlon of paln perceptlon

'.ﬁ:whlch 1n turn suggests the p0551b1e roles of enkephallns 1n the modu1a~

: Slmultaneously w1th the dlscovery of enkephallns, a 31 am1no
'ﬁac1d peptlde w1th 0p1ate 11ke propertles B endorphln has: been 1solated

' dand 1dent1f1ed from the p1tu1tar1es of bovlne (10), porc1ne (10 11),

'”fdcamel (12), and human (13 14) The amlno ac1d sequence of B endorphln.:tfvfi”l

-.]"15 1dent1ca1 to the sequence of the carboxy termlnal 31 amino, ac1ds of

" human B- 11potrop1n (1 e, p- LPH61 91) Immunohlstochemlcal studles show
f:ha dense stalnlng for @< endorphln contalnlng cells 1n pars Jntermedla, e
"wlth a sparser dlstrlbutlon of 1mmunoreact1ve cells 1n the adenohypophy~r-

: 515, the neurohypophy51s appears devo1d of such act1v1ty (15)
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: - .:: In the rat bra1n the B endorph1n 11ke act1V1ty has been found

.:.?to be about 3- 4 t1mes IOWer than in the p1tu1tary gland (16):, H1gh 8-

.d;endorphln llke 1mmunoreact1v1ty 1s found 1n the med1a1 hypothalamus,-;_rb'f
.:where 1t 1s threefold that in the next h1gher bra1n areas (preopt1c

"reg1on and: mesencephalon) and nearly flvefold the. value in- the lateral

"1 hypothalamus Moderate 8 endOrph1n 11ke 1mmunoreact1v1t1es are present

':1n the amygdala, septum and nucleus accumbens : Desp1te the h1gh enkepha«_p::
'._11n level in the- str1atum, only 1ow B- endorph1n 11ke 1mmunoreact1v1ty is:
found in thlS area, espec1a11y in the globus pa111dus. The thalamus,
the cerebral cortex as well as the hlppocampus also contaln low B- endor-._e

'::ph1n 1eve1s (16)

o It has been reported that B- endorph1n adrenocortlcotropln
'(ACTH), B MSH and - MSH are all formed from a’ common precursor ‘of 28-- _
41K Daltons whlch has’ been termed pro oplocort1n (17 20Y . Furthermore,; 'fd“
'ZACTH and B- endorph1n are released concom1tant1y after stressful st1mu11

- 1n rats such as footshock (21) or leg break 22y The assoc1at1on
between B endorph1n and ACTH mlght well reflect the proposed common or1-f* ;
::gln and blogenesls of - these two pept1des.' Footshock stress 1n rats can i-'f
_lalso e11c1t an analge51c response Wthh is’ part1ally reversed by nalo- R

'f'xone (23 25) It is posS1b1e ‘that g~ endorph1n has an unknown per1phe~-f: i
“ral. phy51olog1ca1 role, perhaps related to changes in adrenocort1ca1
:'funct1on or intermediary ‘metabolism dur1ng stress. The presence of_

. opiate receptors in the pituitary (26) also reflects'the”possible"intra?:
"pltu1tary function of B endOrph1n ‘which'could involve in"the: modulat1on :
f-of hormone synthes1s or release, Alternat1vely, B endorphln may’ be_-
"released ‘into: the hypothalam1c portal system (27) and be retrogradely

i transpOrted S0 that it could act on hypothalamlc or other braln centers(ZS};

-'Dynorph1n and da-neo- endorph1n

Goldsteln et al (29) have partlally sequenced a peptlde from j'_;:[h

commerc1a1 pltu1tary powder that contains the leu enkephalln sequence
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_h with a ba51c carboxy termlnal exten51on Thls peptlde named dynorphln

- has its first 13 residues as Tyr-Gly- Cly -Phe-Leu- Arg Arq Ile Arg Pro—:j""n
'V'Lys—Leu Lys.- 1t appears 'to be remarkably- potent-ln the.gu1neaap1g ileum
'assay;hbeino-some;730ﬂtimes7that'of“morphine:and'54'times'that'of“Bben;h.5:c
’dorphin" Its: effects on this tissue are blocked completely by naloxone,

but the apparent aff1n1ty of naloxone is’ 1/13th that for blockade of

"leu enkephalln or normorphlne In the mouse ‘vas- deferens, dynorphln_-.

Lo (- 13) is: three t1mes more” potent than leu- enkephalln._ In- tbe”bitdita4'

'ry (porclne bov1ne and’ rat), - 1mmunoreact1ve dynorphln 15 found predoml-:-cj”_
“nantly 1n pars nervosa In the’ central nervous system it is dlstrlbu-pbfT-:
ted w1de1y, w1th hlgh concentratlons 1n the hypothalamus, the medulla—g_'
-7pons, the m1dbra1n and the splnal cord’ (30) ‘In rabblts and rats, the
- concentratlon of 1mmunoreact1ve dynorphln iso hlgh 1n the dorsal asPect

L :of the splnal cord but is low in the root ganglla of botb specles (31)

. .H_ Mlllan et a1 (32) ohserved the dlstrlbutlon of 1mmunoreact1ve.f'-’ud:
"—dynophln (1r dyn) in the pltu1tary, dlscrete reglons of braln and the o

- Splnal cord, and observed the 1nf1uence of a- 5 min: footshock stress .

"'upon 1evels of ir= dyn in: these structures in rats. It was found that
'f'footshock produced a’ 51gn1f1cant fall in the anterlor p1tu1tary lobe
3'content of ir- dyn but: fio 51gn1f1cant chanpe in 1ts neur01ntermed1ate

: Zlobe In the hypothalamus, a 51gn1f1cant eleVatlon 1n level of 1r dyn _

was observed Wlth ‘the exceptlon of the frontal cortex in: Whlch a-dazir3f«"

':decrease in level of ir- dyn was found, in all other braln reglons exa--

mined no: 51gn1f1cant chanqes emerged FA s1gn1f1cant dlmlnutlon 1n con--d-*'.
centratlons of ir- dyn in both the lumbosacral and thoracic sectlons of -

“the 5p1na1 cord: was “also detected These: authors suggested that “due

to a partlcularly hlgh potency of dynorphln (29], ‘the: changes observed

in the1r experlments mlght be - of con51derab1e funct10na1 51gn1f1cance

in the response to stress (32)

.'“hster et al (33) employed the techn1que of chron1c 0p10]d
1nfu51on to produce tolerance attributable to spec1f1c receptor popu—

lation in the mouse vas deferens. They observed that the mouse vas
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.'-ffdeferens preparatlons taken from m1ce prevlously 51mu1taneous1y 1nfu5ed

':fiw1th D- Ala2D Leu? enkephalln (a §- agonlst) and; sufentanyl (a U= agon1st)

 for: a perlod of 51x days, deVeloped tolerance to 6 agonlst and = ago-:_u“"”

3ﬂqugqm o

f}nlst actlon However, it was obserVed that such tolerance d1d not deve— .;;g;{;

'”slop to the act1v1ty of dvnorphln (1 13) These authors therefore

., suggested the ex1stence of hlghly select1ve dynorphln receptors in: the

.'5'mouse vas deferens, wh1ch m1ght functlon 1ndependent1y of the = and 6~ “ff

S receptors in’ thls tlssue Frledman et al (34) demonstrated the 51gn1f1—':;?'“”5

"oicant effect of dynorphln(l 13) on morphlne and B- endorphln-lnduced

f.fanalge51a after the 1ntracerebroventr1cu1ar 1nJect1on in m1ce (the tall-f:i{
follck test) They observed that dynorphln(l 13) 1tse1f d1d not produce
_}:any s1gn1f1cant analge51a. ThlS peptlde attenuated the analge51a pro=- -
“duced by all doses of- morphlne used The peptlde attenuated the anal-g-ﬁfﬁh:' .
.ffge51c effect of hlgh doses of B= endorphln whereas 1t potent1ated that of’ f;r. -

" the low doses, suggestlng some common 51tes mlght ex1st between B endor— SRR

i :pphln and dvnorphln(l 13)

P1erce et a1 (35) observed an analge51c act1v1ty of dynorphln

'ﬁ“(l 13) by the ta11 f11ck test but not by the hot plate test and only

'fafter the 1ntrasp1na1 adm1nlstrat10n not e1ther after the 1ntracran1al

ot the 1ntraper1tonea1 admlnlstratlon In the same - exper1ment, ethyl---:f:“l'f'h

Fh ketocyclaZOC1ne was found to be most potent by the 1ntrasp1nal route

.:5f:1rrespect1ve of t e analges1c testsa: The f1nd1ng ‘that dynorph1n relled

”5fsole1y on: the sp1nal 51tes for its: analge51c act1V1ty and ethylketocy—~.

'7_*clazoc1ne a K receptor agon1st also showed a preference on the splnal

-f;cord act1v1ty had led the authors (35) to suggest that dynorph1n(1 13)

bﬁmlght be an endogenous l1gand for the K—receptor ThlS hvpothe51s has'

! been. further supported by Chavkln et al (36) who demonstrated that dynor-m

f.j'phln(l 13) and ethvlketocyclazoclne had equally poor sen51t1v1ty to nalo-fj;"'

"‘:.xone antagonlsm on:the gu1nea-p1g 11eum preparatlon. MoreOVer, 1n the'

:}“blnd1ng assays w1th,the membranes from gu1nea~p1g bra1ns, both compounds RS
'-_fwere more potent in d15plac1ng H ethylketocyclazoc1ne than 1n d15pla~

o c1ng u- or 6 op1ate receptor llgands _'“'
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K _ Kangawa and co workers (37 38) have recently 1solated and
':}1dent1f1ed a new 0p1ate 11ke decapeptlde, 's-neo- endorphln from porc1ne

- hypothalamus The sequence of . thlS peptlde has been determlned to: he

"'Tyr Gly Gly Phe Leu Arw Lys Tyr Pro Lys Thls peptlde showed a very

:potent oplate act1v1ty 1n the gulnea plp 11eum assav 6 7 times as hlgh

:_fas met enkephalln and 5 times as hlah as B- endorphln

o _ It'seems from the studles of B endorphln, dynorphln and’ a—."'.

.7-ne0 endorphln, that chemlcally speakln there are at least two faml—-
':11es of ‘opiate. peptlde based on met- enkephalln ‘and 1eu—enkepha11n "'_
:'respectlvely. It also appears ‘that carboxy-terminal exten51on can
l.greatly enhance: potency of both erkaphallns. In a11 three cases, B en—-”.

-_'dorphin' dynorphln and. a neo: endorphln have a number of strongly basic :
'nSide‘chalns Carboxy términal exten51on employlng neutral am1no ac1ds fﬁ7:5f-

does not give thls enhanced potencv (40)

' Spec1f1c receptor sites for endogenous oplates

The relatlon of the endogenous 0p1ates, enkephalrns and B en—

dorph1n to the op1ate receptors has heen establlshed by the multlple

:parallel assays 1n the laboratory of Lord et. a1 (41) Two of the assays.'“'; s

' 'were pharmacolog1ca1 in whlch the depresslon of the electrlcally 1nduced

.contract1ons 1n the gu1nea plg 1leum and in the mouse vas deferens were

h'observed The other two were ‘based on the 1nh1b1t10n of the hlndlng of

F 1eu enkephal1n and op1ate antagonlst 3H naloxone 1n homogenates of
.:cu1nea p1g braln : It was found that B endorphln is equ1potent 1n the =
two pharmacologlcal models and also 1n the two blndlng assays, Leu en-h-h_ _
-kephalln behaves dlfferently in that 1t is much more potent in the mouse }.;_'
vas deferens than 1n the 0u1nea plg 11eum and also more effectlve 1n.;
1nh1b1t1ng 3F 1eu enkephalln b1nd1ng than in 1nh1b1t1np H«nalaxone
"hlndlnu The actltlty pattern of met- enkephalln is ‘intermediate bet~_
weern’ those of B endorphln and leu- enkepha11n ‘In contrast morphlne 15.7fh

more potent in the gulnea—plg ileum than in the mouse vas deferens and”
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:Ehf.ls also a better 1nh1b1tor of H naloxone b1nd1ng than of H leu enke-ffh

IVh.phalln b1nd1ng. It was concluded that “the. receptors preponderant i

fs'the mouse vas deferens (6 receptors) corresponded to the 1eu enkephallnffiff3h.

'd_ blndlng 51tes 1n the bra1n and that those preponderant 1n the gu1nea- - eI

: fplc_lleum (p receptors) were correlated to the naloxone b1nd1ng s1tes
EEE In conclus1on, a numher of stud1es (e g 4l 43) have clearly

3f-def1ned at 1east three receptor types of wh1ch none of the llgands

.”'f(natural and synthetlc) 1s absolutely spec1f1c for.one receptor type

:.”but preferences are clearly dlscernable in varlous b1nd1ngsor bloassaysaﬁpf“x

At the present tlme, the u—receptor 1s deflned as haV1ng a preference ;jjf'

tfh!towards morphlne,_d1hydromorph1ne and B—endorphln as agonlsts and

*ffnaloxone as an antagonlst The 4= receptor has a: nreater afflnlty for.-”'

ﬁfp?fthe enkephallns as well as B endorphln but a poor afflnlty for naloxone.

'*:The;'m receptor 1s less well deflned but apparently prefers compounds

3“Lof the ketocyclazoc1ne serles and only has a weak aff1n1ty for naloxoneggfaﬁ.sﬁ

'*:hfSpec1f1c receptor blocklng agents are not avallable for problng these S

'V'g:_wlth the 6 and K= receptors

"-dlfferent receptor tvpes, i e. naloxone does has _a hlgh aff1n1ty for f;f}ﬁffit

“thh p receptor but 1t 1s not spec1f1c 1n that 1t w111 also 1nteract

"3P0551h1e phy51olog1cal role of endogenous oplates in: the modulatlon

o of pa1n perceptlon "_i~“f*': o

The phy51olog1ca1 role of endogenous op1ates in. the modulatlonp..,

:fﬂfof pa1n perceptlon has heen proposed by a number of 1nvest1gators who

'jemployed var1ous experlmental technlques, such as naloxone antagonlsm,

"ﬂ':mlcr01nJect10n of the compounds 1nto varlous braln areas, e1ectr1ca1

s _’stlmulatlon of the braln, acupuncture,.stress 1nduced analge51a etco._cf'

: Jacob et al (44) prov1ded the f1rst ev1dence 1n experlmental
7hfan1mals (mlce and rats) that naloxone produced hvperalge51a and hypom;,hffg_;"f
the51zed that thls was due to the 1nterference of the natural occurr1ng Sh

substances that are physlologlcal regulators of paln sen51t1v1ty and
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h?react1on to pa1n . These observat1ons have been conflrmed by some labo---'--

.hh-ratorles, (e g. 45 47), but not . by others (e g. 48 50) poss1bly because

Cof sllght d1fferences in methodology Experlments w1th naloxone 1n3ect10n
"'1nto humans have also been 1nvest1gated El Sobky et al (51) found no

f'reduct1on 1n pa1n thresholds 1n a s1tuat10n where pa1n was 1nduced ,;-l'

facutely by electrlcal st1mu1at1on of the sk1n 1n the healthy _'volun- f'fhf SRR

"teers._ Naloxone was adm1n15tered on a double b11nd ba51s, and the

h?reactlon to 1schemlc arm paln measured No effect on: pa1n thresholds ﬁfﬁﬂﬁfﬁ_”

.Hb'was observed whereas the subjects reported sllght chanqes 1n mood and

”h'fee11ng,-and an 1ncrea5e 1n anx1ety, host111ty and depress1on wh1ch

'T;ffcould in: fact have due to a blockade of. endogenous optate act1v1ty

}i:Worph1ne 1s known to affect ma1n1y the reactlon to pa1n tolerance rather

.ffythan Paln tbresbolds, and the blockade of endoaenous 0p1ates would be

'13expected to affect th1s psychosomatlc component

It has been well documented that the mesencephallc perlaque-;n-fu-;*':

'ff{ductal per1ventr1cu1ar gray (PAG) reg1ons in the m1dbra1n appear to be ;ff"' ]

'h3the major 51tes for op1ate analoes1c act1v1ty 1n the CNS Electrlcal

”.3-st1mulat1on of these reglons or’ the' nearby . reglons couid result

"1n an analgesrc response in. anlmals and human (52 56) Such st1mulat1on
'f:produced analges1a are part1ally or completely reversed by naloxone

'(53 56).- Furthermore,lt has been demonstrated that the stlmulatlon

*:produced analgesra outlasts the bra1n st1mu1at1on for a few mlnutes ‘to

"-;several hours, dependlng on the duratlon and 1nten51ty of the stlmula-:;ph

BRI t1on (52 57 58) ThlS observatlon may suppest that the e1ectr1cal st1~3~l

':'g.”mulatron of the med1a1 bralnstem appears to produce analge51a by act13rﬂﬁf3f

";vaat1on of an endogenous pa1n 1nh1b1tory svstem,_and the endogenous

-'oplate system appears to be the most: potentlal cand1date for thls phe—:rﬁ":"

'1;nomenon e Th1s hypothe51s has been supported by the observat1on of the

;f'oplate agon1st1c effects, Part1cularly analqe51a and catatonla 1n an1-tf-:* -

"mals whlch have been m1cr01n]ected W1th enkephallns (leu and met enke—;-..

,pballns) or B endorphln 1nto the per1aqueductal gray reg1on5 (e g 59 61)
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: Mayer et al (62) observed that the paln threshold to" e1ectr1~'p _
”;cal stimulation of: the tooth was s1gn1f1cantly 1ncreased by acupuncture:f3”
:f.needllng of Hoku p01nts between the thumb and 1ndex finger, This in-
_'crease was completely reversed by naloxorie 5. min after 1n3ect1on,_'Thee3fi'”
_ﬁreversal was 1ncomplete 10 ‘min after’ the 1nJect1on and: d1sappeared
‘within 15°min;  In- contrast, these authors- found no- effect of saline
.fb_ln]ect1on on: analge51a produced by acupuncture and no: effect of nalox-:
bone on the base l1ne pa1n threshold “The" reversal effect of naloxone - -

3 on acupuncture analgesla i Human’ has been reported by many 1nVest1- i

S0 gators (e; g.63, 64) hese results squest the p0551ble 1nvolvement of:f: B

S endogenous oplates in- acupuncture analgesla.'

_ It has been accepted that an1mals wh1ch are subm1tted to a
:vstressful procedure exh1b1t ant1noc1cept1ve (analges1c) response bTheatf-?.
: ant1noc1cept1on 1nduced by, stressful events was Tinked to the brain ;i?lc'”

'f}'endogenous op1ates because acute exposure to-stress induced changes 1nl7

- levels of bra1n op1ate pept1des (23, 24) ‘and- changes 1n brain- op1ate

'bri.receptor b1nd1ng character1st1cs (65 66) It was also noted ‘that §8- en—7_":

';dorph1n and ACTH were found to be concom1tant1y released from the’ p1tu1~ e

ﬁ tary gland follow1ng an acute stress in rats. (21 22) Ross1er et ‘al’.

.:-h (67) found a decrease in leu- enkephal1n levels in hvpothalamus of rats’

o follow1ng footshock ‘No, changes Were observed 1n other parts of the:f“"'
IVbra1n.- These data’ prOV1ded ev1dence in support of the 1nvolvement of
endogenous op101ds in stress 1nduced ant1n0c1cept10n “On ‘the other

hand there is ev1dence which’ casts doubt on’ th1s hypothe51s,_ “For~ exam— e

:'ple, the evidence’ prov1ded by Ross1er et al (21) who reported an incre-

S ase 1n B endorph1n level in the’ blood but not in: the bra1n fOllOWlng FRRAR N

footshock 1n ‘rats, Furthermoreé Fratta et ‘al’ (68)3found,no-change 1naﬁ_
the met= enkephalln content of the whoie*ﬁfain'ofjfatg'aftef’féotshockl-" .
"A'lesion placed in the dofsa1*paft of*tbe'lateral funicu1us'of'rat””".
.5sp1na1 cord, which reduced or-abolished: morph1ne and electrical brain
‘stimulation-induced analges1a (69) “had no“effect upon analge51a il
induced by electrical footshock (70)
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: Slmllar observatlons have arlsen from a number of studles _
:whlch used morphlne and its antagonlst naloxone, as the experlmental_ﬁ
.'tools to 1mp11cate endogenous oplates in stress~1nduced ant1noc1cep- o
" tion, Stress 1nduced antanC1cept10n was found to be fully or. partl—isf_:_

."ally reversed by naloxone 1n some studles (e g 23 25 47 50 71 75) butp;p.:"

" not 1n other (25 75 77), The cross tolerance between morphlne and t

e stress 1nduced ant1noc1cept10n has been reported by some observers (50

"'74 75,78 79), but agaln not by others (30 81

Tolerance'tofandfphysicalfdependence'on'endogenous'opiates[’-'“:

Shmultaneously w1th the observatlon 1n the experlmental an1~;f”T”'
.'mals of the analge51c act1v1ty of an 1ntracerebroventr1cular dose of '
enkephallns ‘and" g- endorphln (e g 59 61) an attempt has been made o
1nvest1gate whether repeated admlnlstratlon of the erdogenous op1ates
'gwould lead to tolerance and phy51ca1 dependence in the same manner as
| L e :

observed 1n exogenous oplates (82 87

: The ant1noc1cept1ve effect of human B endorphln after an.

._1ntracerebroVentr1cular 1nJect10n observed in. rats was found to be 21

b'tlmes more potent than morphlne (85) Thls peptlde also produced mor*[-f

ph1ne 11ke catatonla and hypothermla. The responses were blocked by
'naloxone Repeated 1nJectlon of the peptlde (94 ug tw1ce da11y for 2 _

. days) 1nduced toleranCe to analgeslc response, catatonla and hypother~fo

-.'miagl Furthermore,a cross tolerance to. morphlne was: also ohserved The“'Tt

51mllar results were also reported by Van Ree et al (82)

_ Lok et al (83) 1nvest1gated an’ analges1c act1V1ty of B endor~_
ph1n after an 1ntracerebroventr1cu1ar 1nJect1on wh1ch was found to be |

18 to 33 t1mes more. potent than morphlne and its action was: ‘blocked by SR
'naloxone The authors found- that met: enkephalln produced a weak anal-

ge51c effect of ‘short duration (less than 5- 10 min): after an 1ntracere-“"3”‘
hroventrlcular 1nJectlon After 70 h of 1nfu51on of B-endorphin into

the rat hrains, all the anlmals demonstrated a naloxone~prec1p1tated
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h.'morph1ne l1ke w1thdrawal syndrome._ SUCh;fesulf;rwefexéisQZbbserved5J=-
.“_} w1th met enkephal1n (84) i R I TSN
In the exper1ment of Hu1dobro Toro and Leong Way (86) a B—en- 7:*
'fdorph1n 1nJected 1ntracerebroventr1cularly 1n m1ce produced a rap1d onset;fl*
_h'dose-dependent ant1noc1cept1ve effect Slnple dose tolerance develop- .jdf7'
":gment was: demonstrable w1th doses tw1ce or: more%han the LDSO(medlan anal—_J*
h}ges1c dose) Tblerance was max1mal at about 12 h follow1ng the pr1m1ng
“dose: and d1sappeared W1th1n 48 h Tolerance was accompan1ed by some

”-'degree of phys1cal dependence as noted by 51gns of naloxone—prec1p1tated L

”ﬂh_w1thdrawa1 s1milar to those e11c1table 1n the morph1ne dependent state

g :_Tolerance development to B endorphln was blocked by the 51multaneous

:l;adm1n1strat10n of naloxone and also by pretreatment w1th act1nomYC1n o

Cor cyclohex1m1de (the proteln synthesls 1nh1b1tors) The authors (86)n;¢r';'.

: :ﬂﬁ_ ﬂﬂﬂgﬁm.'i'.'

::7concluded that the 51ngle dose tolerance to B endorPh1n aPpeared to be_h;':i'°'

'hf1n1t1ated by a process s1m11ar to those 1nvolVed w1th tolerance resul—ﬁf p_f~7'

'jft1ng from chron1c adm1n1strat1on of morph1ne,,3_appf;~fhfg,nj;;f'”"':

Tseng(87) observed the analge51c actlon of D Ala D Leu enke—dfd{“f':.:"

"*fh.phalln (DADL) in rats W1th the ta1l fl1ck test “and reported that a

l.r”chron1c 1ntrathecal 1nfus1on of DADL for 5 days caused a sh1ft of dose

-;;;:response curves of both DADL and morphlne 1nJected 1ntrathecally to- thegijh;f

;lr1ght Th1s result 1nd1cated that a tolerance to DADL analges1c act1onl”dﬂ _fTV‘f

'iﬁand cross tolerance to morph1ne had developed 1n the chron1cally DADL

' f1nfused an1mals.: However, concomltant 1ntrathecal 1nfus1on of naloxonefffis

zp_whlch was more: sensitlve 1n blocklng u—receptors than 5 receptors bloc-.T;::'"”h

'vdfked the development of cross tolerance to morph1ne whlle that to DADL

:.f was: 1eft unaffected Thls author (87) presented the eV1dence that two

'dgstypes of op1ate receptors, 6~ and u receptors, dn ‘the sp1nal cord of

.pxrats were 1nvolved 1n the development of tolerance by chron1c DADL
':EXPOSUTE.Et inﬂ' . . . : .
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