VA

P

The Pharmacology of Narcotic Analgesics in the

Horse. IV. Dose and Time Response' Relationships

for Behavioral Responses to Morphine,

Mepetidine, Pentazocine, Anileridine, Methadone,
“and Hydromorphone

L, Uty o sncthed as deacribed previeusly. ™ High doscs of marphine (1.4 ag/kg) futrave.

Soudly (IV) yiclded & snotar reaponne which peaied ol about 100 steps/2-ndantes
m-:.&ah-:w mmmmmmmummmumn
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: ®arcetic analgesic drugs in the harve.
ntredeciisn
In a previows paper on the responses to fentany! and apomor-

the: prolonged action of some of thene drugs. this method is readity spficable
mhn«dydddﬁthmnkmw.
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Application of this method to the study of the aur-
coticmulocaicsinihemhasdkwedusmmmldy
quantitute dove- and time-response relatioaships for these
dmph!hem.wwdemnwdammkﬂog
dose-response patierm for the locomotor respoase to
these drugs. The results show thut the potency of these
dmpukxomdilmhnuinmchmdoulyfdkm
lhekwdetofmmyusm'sinlhehom. How-
cm.lhcdumiuao(éﬂ'ea.wmmmemudﬁcucy
dﬂnwdrugsushcmuﬁnuhﬂtmm“
analgesics, is murkedly different from that’ observed in
humans, with morphine clearly the most effective of the
drugs tested. Aswllasdwwinudmiwiulhe
MM:JMMW&MMMy
wummwmkum&mmum
incourdination at high doses. ’

Materials and Methods

Mature Thoroughbred and Staadardhred siares aad
M.«mmmssoumwmm-
awmumamummwwnm.
NWMwﬂMW"MsW
square glass window for observation of the hone. Afier
tVMmhadthm&u‘usdhm
:M.mmm_uauumnm
ammwumummm
mmmzmm.ammmm
ammmwuksmm.mmduum
Mmhdm&uﬁ&eﬂ.mﬁm%m
Mmumﬂ.l\edﬁbﬁyﬂw&-
mydwmmmmmm
muwmmma

quﬂuuhbm;mmtmmw
Prior 0 sn experiment. Becuuse eating behavior was
carly observed 10 be stimulated by the aaurcotic
MMwMu&emhMW.
Mmmobsendmiishmuﬁv&yu- .
w»mm.mmwmmm
mﬁnwu.umumwma
mmmmm.hcmm
mmmm.«nmmmmp
whfmm%ﬂ”h&e““%d
MMMMWsm»«
dxm.lkmmMmWymer

Doutml‘ouldmpmmrmm:elm
Wmm-mmwunm:om
that produced incoordmation 10 the point =t which an
mammmum.mmm&n*
mlﬂmklmaﬁuswmcunmﬂﬂm of
W«umm;mmumwm

msmkmmwilymm :

10 counieract the effects of a Mnk ariace thee shaie

Counts per two-minute period were plotted for all
drugs; and the dose-response curves for fentuayl and
apomorphine were plotted from Tobin et . (1978).% For
hydronorphone, methadoane, snilesidine, morphine, pen-
tazacine, und meperidine, steps/2-minute period aver-
uged per l&miumﬁmewﬁxlsmdcumﬁned.md
Mmeanmimiesmmmcmmcuhedose-md
time-response curves. Reaults shown are the means of
experiments involving from three 10 10 horses, unless

'mmauu-mmmuuaumm

; wm»mm;mmm.

spplication of this method to longer-acting anrcotics
WﬂthMMhMoﬂ&
raw duts and its preseatation. Figure | shows the
MWJQWMnhM
dmdm.M&emhmmmm.l
wuwnmmhmw
tivity were observed. At 0.6 mg/kg spoatancous
mmmmnmumw
mmuumwwmm
mmmmmuamamm
increused, the peak motor respoase was increased 1o
MNMMOJW«&M»W
mmaumﬁmmmm
mmormmmawm eight
MNMWMmeM
mum»mhumm.m
mmuummwm-
u&m»mwmmum
doses, but is quise prolonged and more stable at high
doses.

mauwmmm»
md‘&ebeo-uamelom.dmmbr
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* Gilt of Mctiol et Washingsen, PA.
‘&wta.um“‘“m.

* Wyosh Laborserios, Philadoiphia. PA.

¢ ¥ Ly Co., dndinnapelis, IN.

* Mossk. Sharp & Dobme, Woet Point, PA.
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mummuwmw@u ummumuwmuu-cummum
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#ive 2 mean response for the standand 2-minute count- 0 7
ing period. In addition, %0 reduce obaerver (atigue. horses © 08 my/y
were not continually observed from four hours on. et s 12myiy

only fer 16-minute sample periods each hour. Figure 2
shows. the pooled responses of four horses 10 the indi-
cated dases of morphine. Afer 0.6 mg/kg. the peak motor
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MMMWMMnIJWh-

-3

VERAGED COUNTS pPER
TWO MINUTE PERIOO
®

creased the response o sbout 50 steps/2 minutes, while SaLINE |
~ doubling & agsia increased the mean respoase 1o abowt 90 contReL
stepa/2-minute period. This responne is close 10 the peak \ \
thWhMW: 0 s  w—
(Tohin e¢ al., 197%). After 2.4 mg/kg. motor response to 0 4 8 ? %

mmmmwydouymmamu WOURS POST WE
hours $0 returm (o baseline. An unexpecied churacteristic A 2 Blewt of HORPH
of the motor response to morphine. however, wax the rm.mmmwwm*..‘m“
velutively slow onset of locomotor effect. taki marphine. Secage counts per twa-sminute peried following
wmmmnvmmhamm.“” Seine injection are shown by She siralght Sae near the hottom of

In experiments a0t presented in Figure 2. horses (T, inmends (O-Ok 1.2 g/ merphine by the clunrd triangties

veraged
dased with 0.1 mg/kg morphine showed o increxse in Counts prv Jminuie pevied weve determined for the 36-minute
maotor activity. and at 9.3 mg/kg four of five horses mwmﬁmwnﬁm

m‘;‘dymhomiufwr o e " upmmmmmm&dasﬂ'dﬁ\hﬂsm
. tMMﬂMW«WNM
nuummwmmmw mMMMMmeudv
Mhmwﬁv&y-ﬂdnmm &mdm.&eymﬁhﬁaywithﬁmwihm
Mbmﬁulﬁe&hyrnk.ﬁuiuhaymuwy dﬁak.MWuehpm:dhyuMm
m-—umnmuummm». actisity dropned from pesk respanse t0 control « alucs,
%mhyh&embmmmm- . L.
riod of greatest motor activity. Al peak drug effect the Semce mwephine i eeporicd (o cune cemtral mervoun
w“mwmm.«m«la“'m fﬂﬂ«m.mﬂ(ﬂsewwﬂlm-
“Mkmmmmwymhrm IR‘C‘M.'?VMW“EMN“M
Gancous activity in the horse. Table § shoows the effect of ‘
At the bighest dosc of morphine tested (2.4 me/ke) af bow dines of mrphine on the cumutatine counts for the
mwmamm&.mamw f«.‘t‘md‘mwiuicuimafﬂ.lqlhm.
WMN-IWMIMMMMM Ikuadmlhldler..lmwm.m
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Figure 3, mdnﬁdmummadmyh
um.uamewwm*cmm
‘M.mawwnmwm
wllar injoction are vhown by the sirnight Sue ot the bottam of the
Broph. The cenpamnes to 8.5 eng/big methadane (s shews by the apes

Gterval lasmodinialy proceding the Snw lndicsied. A% pebnis sre

the menns of such svevaged connts on Sour horess.

activity was apparently deamaticully reduced. possibly
suggesting a CNS depressant action of this dose of
morphine.

Observation of these unimals, however, suggested
that whit vrashciagobsefvodminfactumor
cating behuvior und thus, time spest st the hay rack,
ruther thun a depression of spontaneous locomotor activ-
sty. To check this the experiment was rerun in u bare xtall
with no hay or struw present. Under these circumstunces
morphine did not reduce locomotor behuvior, suggesting
that the primury effect of these low doses of morphinc
was to stimulate euting ruther than to depress motor uctiv-
ity. Sinularly, fow doses of featunyl, pentuzocine.
methadonc and upomorphine (ull tested in the presence of
hay) produced only small depressions in spoataneous
ator activity,

Methudone is a syathetic aurcotic saslgesic with u
particelurly long plasma hulf-life (1, = 1S hours) in man.*
Figure 3 shows the effécts of increasing doses of
methudone on locomotor activity in four horses. After IV
methadone motor activity peuked within vae hour and
then declined, reachiag control levels within five hours of
administration at the higher doses. At the highest dose of
methadone tested, all the horses were poorly coordi-
nuted, repeutedly bumped the stable walls and sended 10
mmummmmmm
times in the first two hours at the high dose). Among the
aarcutics tested, methadone secmed particularly prone (o
cuuse incoordinution, with signs being scen in two of the
horses dosed with 0.5 mg/kg.

Peatusocine i snother synthetic narcotic which is
not i this time a Schedule 11 drug and is recommended by
the manufacturer specifically for use in the hone. Figure

@« a T T T
la_-l o e 025 mg/kg
wﬁi 0 05 mg/kg
l-z- a 40+ 4 10 mg/kg -
5 '_u_.. x 20 mg/kg
O

- P SALINE  _
z Z 20 = CONTROL
(& = 0 . !
o (@) i ] i b
wZ o 2 4 6
<
vt HOURS POST l:ENTAZOCINE

4 of SR spenianceus meter activity in the . Horses were injoctod IV with suline
e i e e b f o o, o e s . e e e b
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4 xhows the locomotor response ohserved after doses of
pentazocine of up 10 2.0 mg/kg. At the two lowest doses
Mlﬁtkhnmuiammommmiv&y was
mwamnwmm.MIm
thNMmMWMdMM&m,
and hay eating increased. At the highest dose tested (2
me/kg) skmost all the horses showed severe incoordina-
tida.mappwcdrduuamtowak.wmnﬂnydid.
took very amali steps. Of ail the drugs tested. pentazocine
produced incoordination which was associated with the
smallest increase in locomotor activity. -

53& U ° o,g.'/;;. .

a = 0 005 mg/kg

gg A Q15 mo/ig

g a .

5340 a A -

'§§ a

o A 4

gg o SALINE CONTROL § -

“ o 4 ) 2
HOURS POST HYDROMORPHONE

Fignee of hydremerphone on spontancous muter activ-

hh::::‘“t-u’ﬂwlﬂomw

2

AVERAGE COUNTS
TWO MINUTE PERIOD
o
o

§ o
Flgure 6. Efiect of meporidine on spontancous meter n
umamm-—ww-&*«m
mammmmnmwu
lowing sullne Injection are shown by the siraight line acer the
mcummmuu meperidine i
M”&MM!&O&“M“W”
open squares (-0) and G0 5.0 mp/kg meperidiae by open trian-
*IMAWMWMWH-!W
for the 16-minute Snterval immedintely proveding the tave

trunsient responses (o hydromorphone were seen at the
two lowest doses tested., although a good hay-eating re-
Spoase was seen aller 0.05 mg/kg (Figure S). A good
motor response. peaking at about SO steps/2-minute pe-
riod. was scea after 0.15 mg/kg. The horse showed
maderate loss of coordination at this dose during the first
hour. and after this the motor response declined very
slowly over the next 11 hours to control values, with
steidy hay eating observed throughout.

Mcperidine (Figure 6) is a syathetic narcotic
analgesic which has been recommended for use in the
horse.-* At the lowest dose tested (1.0 mg/kg) ao in-
crease in spontancous ocomotor activity or aay other
motor activity was seen. After 2.5 mg/kg a modest in-
mhkwmmhiymm.mmwm
Mamdhcommmmm.mm
harse was initinlly (for the first 14 minutes) uncoordi-
M.thmmmhmﬂin
was relatively short-dived, pewking at abowt 30 minutes
and returning to control by about three hours.

Anileridine (H'igure 7) ix another synthetic asrcotic
with a reputation for being 2 uscful central stimutuat in
lhm.kitkbmdmmﬂ.ﬁm)m
moiar effects were observed. A four-fold increase in dose
mozwm:mWhmm,.
lmmmwuwmumh-
cmiammi\ﬁymwymm

Yigure % shows peak locomntor responses for each
&MﬁMWkMﬂMFM
Y |
© 0.05mg/kg -
o 02 mg/ig
A 08 mg/ig

o
o
T

AVERAGE COUNTS
PER TWO MINUTE PERIOD
Fy
o

OO

Higere V. uudm‘m*uﬁhyh
MM.A“MMWW“*'M
mdm.mmmnmmu—
m*%m‘uﬂb’ﬁ steaight Sne aeer the
Gattom of the graph. mma”m“k
vhown by the epen clrcles ¢« & 'y 40 0.2 onllerldine by the
mwﬁl—l&-‘n“““hﬁm
MMLAWM*'«MW“M
oxlard Gar the mmmmum
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Srom Tobinof of.* Far all other drugs, sversge

mn“ﬂm“k*ﬂ““d”%hbﬂmmu

in the experiments oa fentanyl. apamerphine,
m&‘—«?.—u”h-‘d

mothadone, merphine and

One horss wus weed to
and eoaperidine. The sverage osunts

oalleridine,
nmmhuwmmmnbmuuuwdum

‘Tobia ef al.® plotted s log dose-respanse curves so allow
direct comparison of the potency and efficacy as
locomotor stimulunts of the various memben of this
group of drugs. ©

Discussien

umm.mmmmmm
ﬁnm«ummmnu
used in the horse were investigated. While the locomotor
fesponse was the quantitated rexpome and provides the
data base for this report, other behaviors were also
appurest and are therefore described.

mummmmmm»
peared 10 stimulute enting behavior and. if the dose of
drug was low enough, this was the principle behavioral
effect scea. Saline contruls for ench drug, the smallest
doses of morphine, apomorphine, pentazocine,
m“mtmmwnbdmﬂm
unulyzed using u Kruskal-Wallis test. The p value for the
dwmﬂ.ﬂaﬂh&e%ﬂ&“ﬁgmdﬂa—
ences between drugs tested. The Wilcunon one samplc

fest was used (0 snulyse the dificremes in induction of

LArAMAMAr ativete hatis aam otin Bt 8 . &

By this test the only significunt differences were observed
for morphine with & p value of jess than 0.002. However,
cbeervation of the animals sugpested that the reason for
lowered lacomotor scores was that the animal stood in
front of the hay rack and ate. This interpretation was
tested by compuring the effects of a low dose of morphine
with suline in & bare stall. Uader these circumstances
(Table 1) the Wilcoxon one sample test indicated no sig-
aificant reduction ia locomator activity dus 10 morphine.
These experiments, thercfore, show no evidence suggest-
ing a general behavioral depression in the horse at any of
the doses of the drugs testod on more than onc horse.
Insuflicient dwis for 3 statistical saslysis was gathered oa
sadleriding, bydromorphone wed meporidiee,

This finding also Mustrutes the difficulty with such
ill-defined and geacral terms as “stimulntion™ and “de-
pression™ when describing drug-induced responses. It is
upparest thut behaviora! responses 10 drug administration
ure complex aad depeadent upoa dose, time course of
drug action, and the eaviroamestal coaditions under
which the drug is studied. Therefore, the observation of
increnscs or decrenses.in the.rute of aparticuiar behavior
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TABLE 1
Cumulative couats for first 30 minutes post-narcatic compared with
counts pest-xaline
Dowe Counts Counts Number of Statistical
(mgl/kg) Deug Post-drug  Past-saline Replicates Significance
. 0.1 Morphine b3 3 9 p = 0.002
0.1 Morphine thare xtall) ] {3 4 NS
0.0005  Fentanyl 9 66 4 NS
0.001 Fentanyl 64 o6 4 NS
0.25 Pentazocine 8’4 o4 ) NS .
0.05 Methadone 60 9 4 NS
0.013 Apomorphine 64 3] 7 NS
0.08 Anileridien 3 19 | —
0.01 Hydromorphone k24 n ! —_ —
1.0 Meperidine 6 19 1 —

mnaﬁ.u*m-ﬂwmMM*Mdhﬁmmm'ana-“m.lyhuﬁ
wm'nnm‘lyhkhmu.v‘-o*d fows than B2 mw—m-mmm*mm,

drug as a general behavior or CONS stimulant or
depressant. ™

Though most apparent at low doses of these narcol-
ics, the enting behavior tended (0 persist as the dose of
memkmmudmm»mm
became dominant. Thus even at peak motor response
thase hones which remaiacd well cnordianted tended to
mmammmm«mmm;
Ofien at these high doses the horses held the wisps in
their mouths for quite long periods and failed 10 ent them.
The ‘impeession created by this behavior was that the
Mmhﬂﬂnk&ebdhﬂmmhmym
Hm.u&ebeommdeaﬂkui-
mal's eating hehavior increased, and some animalx ate
considerable amounts of hay as the locomator effect of
these drugs declined. It is helieved by some charped with
the care of racchorses that an injured horee should he
given aa ansigesic (featany! has specifically heen
suggested) to prevent the horse from going ol it feed.
-w.wmw&hmkeklhw
the pain will allow the horse 10 eal normally. From our
expaciments, i appears clesr that the surcotic anulpesics

‘have a direct effect on eating behavior, whick woukd ac-

count fer these abaervations. In the home. stimetation of
“whﬁmhtﬁewmm
l\iﬁumhmaﬂmmwm&aud
morphine.” Such effects are often sitributed to the
dopeminergic effects of opinsten s

mmmm.»ms.m
MWwﬁhmmwumkm

In support of this hypothesis is the abservation (Combie
ad..inmmiounhumﬂdomdmloxmd-
mmmmmmnm
WMW«MMM
MM!MWM&:W.MMy
temnsicntly degrensing motor activity. These observations
m!ﬁeiﬂulﬁ&emﬁmmwh@
ionsd'micm&suwdiudvhmﬁrmivﬁy
on opiate receplars,
MMdmhlhhmmMuln
Mmhmhbmmn&msdz.smwkss
and prooming hehavior.* Higher doses (< 10 mg/kg) pro-
dmmhﬁumymamhmim.
m.&mmwmmm«u-
bavior and geawing observed lower doscs. This se-
mdhﬁmﬁmhmmum&m
mwummms.(mmm
stgget that the reduced mohility and incoondination ob-
wamumwmmwum
Mdnﬂ«eﬁeﬂs%hm'ﬁdcdnkpsyob-
Wiﬂtﬂ&MNﬂcﬂkMiﬂm;m‘m
tagonized by nalovonc and dopaminergic aponists, while
the locomator stimulnst elfects are antagonized by

‘mmﬂlﬂmmwx"

Among the different aarcatics, wooondination oc-
mmmmm.mm&mi-
nant after the relatively small increase i focomaotor activ-
ity of shont 30 steps/2.avante period. At this e, many
of the hores were w severely incoondinated that they
appearcd reluctant to walk. Thix selatively fow efficacy of
Pentusacine a8 2 looomotor <timulan agrees well with
what ix Known abowt o rharmacological charscteristics
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at the molecubiar fevel. Pentuzocne s o mulecule which
has been specifically selected s one with a mixture of
OB (.., narcotc anidgesics chanwteristics und an.
tugonist churucteristion.® Because of these churacteris-
tics, the molecule is unable 10 produce the equnalent of
more than partial activation of the nucotic recepons, and
thins its lucomotor effects und presuntiably its analpesic
eflicucy are limited.

In cuntraut 1o peatasocine, fentanyl, morphine and
methadone all produced subvtantiol locomotor effects
Ghout 100 steps/2 minstes) hefore incoordinution he-
Came limiting. 11 appean likely that this figure represents
lkmximdkwommmiuﬂhnlhamhemm
bymm«icuﬂewwexm&umﬂwudﬁm.ﬁm
ﬂtguwsmalmmlehnisdyumiﬁcmk
aguaists. In contrast, the linted duta v aitable for hydro-
morphone, unileridine und meperidine suggest that in-
c«nﬂhummumdmnﬂdywﬁhmmm
with featanyl or morphine. However, firm conclusions oa
l%eﬁmmmwlkmdemm

e relative puoteacy of these sarious aurcolic anyl-
m&u«:&.m:.aniyhmmh Tuble
I.Mmmym”maﬂe&myd
thesedmpsmedinm.MuﬂW&cﬁeH'
rank these agents tor rebative puotency in maa in the order
of meperidine. pentaszoviac, morplune and methadone,
llnmwdcrin.which they sonk in Figure 8, Simiturly,
km,lhmmﬂwhcmtmsmmlhmm-
Mhm.uﬁkhumgﬁw«m with the K2-fuld

dference obncricd in Tauble- 2.4 §-rum these dista, it ap-

Mtcarn thile oba . ...

luaddi(iouto!hehmaddiﬂ'erencesinmyob-
wnedinlheseexpeﬁms.(h«emmusﬁkmbkdi&
l'twwcainmctimceoursesoﬂmlocomaormmmw
the surcotic m‘esicsundlheirmwncyouthebasisof
the period for which effective unalgesia was induced.
Thus, ufter featanyl (Tobin ef of., 1978) the peuk motor
Fespome was obxerved within three 10 four minutes of
mjeclim.wlheemactmomwicﬁuwmim.(h
theuherw.thephwmhp‘cdeﬂ'easofmphim
MwleMwMHleMMMM
lamdﬁwupmuhonn“csediﬂ‘emsiaﬁmem
of drug effect probably reflect phurmacodynumic and
kh«k&mmwdudﬂkmhmicuﬁv&y.
WWMJMMNW.
mumammmm
amymwmwtaamuumm
wummwmumkdwm
the ONS. However, the relative durations of action of
mm(mam>m
done >+ featuayl), m doves which produce roughly the
same peak effect, are poorly correlated with their
partition coeflicient.® Therefore, drugs

with long durstions of actioa may indicute very stowly

mmmmmmm-mm

mumm.nmu-uummm
mwmammumh
the horse are available 10 compare with this behaviorul
duta.
Mdmmmwumm-m
selatively wmmmwma
morphine and hydromorphone. Meperidine bas a rela-
muymmhmmmm-mnm
WMMWZMMSJWM
wmamkhmmmm
MMMU&&MWJ“M
reported by Alexander and Colless. Ut appears unlikely,
m&uulﬁeuyoukmdw&s
mmﬂhﬂhm&amm

uwksoflmeld.‘-"mmaom ia in an
mineedicuoddul.lwm.'n\eaub»
servations suggest that minimal pharmucological re-
mwtkm‘twmaun-
M&iuwuw.mm«emm
and thut of Lowe ¢7 ol..%% the effecti of nantas.
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Methadone yielded a brisk hut brief locomotor re-
smint!whocu.whbpeakxﬁvﬁyofalm%ﬂeml!
minutes occurring about one hour after its 1V administra-
tion. The time course of methadone's action was rela-
tively brief, with the pharmacological response heing
complete within four hours. The data suggest that
methadone is Jikely to produce useful analgesia in the
horse over a relatively short (3 hours) period of time. This
relatively brief action of methadone in the horse is in
contrast with its relatively prolonged action in man. in
whom it is used as a long-acting substitute for heroin in
addkhdmiem:.‘ﬂmv«.tbednmionofudpsiain
rahbits is shorter after methadone than after an equi-
potent dose of morphine, suggesting that species differ-
CACes are important.®

k-wmmmwm the
clinical efficacy of sarcotic analgesics in the horse are
different from those observed in man. This is hecause if
the areas under the locomotor activity curves are taken as
an indication of the response of the horse 10 these mar-
cﬂk&mﬂaﬂezlmhm&emeﬂ‘«-
tive drug. with a 26-fold greater area under the curve than

" uneuvednum.‘nmedmm

/)

that for a prolonged response 10 a marcotic drug in the
horse, morphine is the drug of choice.'® while for a short.
MwbaMMWk!ﬁe“d‘
choice.

The final questions raised by these experiments are
how the anaigesic actions of these drugs reltc to this

TABLE 2
EDsa for aarcotic analgesics on
locomoator activity ia the horse.
' Ratie of  Ratle of areas
ED,, ED,. under curve
Drug me/ky Featanyl =1 Fentanyl = 1
Fentanyl 0.011 1.0 1.0
Hydromorphone 0.08 7.2 2.6
Aaileridine 0.7 240 1.6
Methadone 0.4 80 14
Pentazocine Q.50 72.0 1.6
Morphine 0.9 K2.0 26.0
Meperidine Lu $00.0 2.5

tocomator effect and whether or not the locomator effects
can bhe specifically blacked to ennhie widization of the
ndgeskd&dsofm&miaﬂwm.km
Mmiomly.uneliumorm«wmm
femyliummahwuenaiymmeﬁm
mxﬁthemwm&ﬂnylhﬂnm.
suggesting a close cocrelation for this particular drug.”
mmhnr«mmmm.hm
MIMWWMMMWM!'.:
mmmummm,yw«nsdm
V«Mwmdﬂnmmhm
uhﬁvdychnmmmemmbmk
drugs is Jopaminergic in origin,* and experiments in
progress suggest that i should he reintively easy to block
emd‘&emmmmm
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