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The identities of the test compounds were unknown to us when they weta:: 
originally submitted except for NISI 10616 (Flumazeni!). Dr. Arthur Jacobsott,’ 
Laboratory of Medicinal Chemistry, NIADDK, NIH, supplied all the compoua& 
except caffeine. This study was done under the auspices of the Committee as 
Problems of Drug Dependence, Inc. 

For the most part, the procedures described by Seevem and his colleagues (1936, 
1963) and Deneau (1956) regarding the facilities and training of the monkey 
were used and a brief description follows. The monkeys were injected with 3.0, 
mg/kg S.C. of morphine sulfate every 6 hr for at least 90 days &fore being used, 
This dose regimen was reported by Seevers and Deneau (1963) to produce 
maximal physical dependence. 

Modified procedures for the precipitated withdrawaI (PPt-W) and single-dose 
suppression (SDS) tests were reported by Aceto and co-workers (1977 aad 
1978). The PPt-W test was initiated by the injection of a test drug 2 l/2 hr after 
an injection of morphine and the animals were observed for signs of withdrawal, 
The SDS test was started approximately 15 hr after the last dose of morphine al 
which time the animals were showing withdrawal signs. The onset and duratios 
of action of the test drug were noted. In both tests, a vehicle control and aa 
appropriate positive control (naloxone hydrochloride, 0.05 mg/lcg or morphlnc 
sulfate, 3.0 mg/kg) along with 2 or 3 different treatments (doses) of a test 
compound were randomly allocated to the 4 or 5 monkeys of a group. Usually, 
3 or 4 groups per compound were used. All drugs were given subcutaneously (I 
ml/kg) and the vehicle was water except where indicated. The obsetver wa$ 
“blind” with regard to the treatment given. A minimal 2-week washout aad 
recuperation period between tests was allowed. In the primary physical 
dependence (PPD) tests, the animals of a group received the drug every 4-6 hrfot 
30-50 days. They were placed in abrupt withdrawal and challenged with 
naloxone periodically, then observed for signs of physical dependence. AU 
potency estimates are rough approximations only. 

The rat-infusion method was reported by Teiger (1974) and certain modifications 
are indicated as follows. Semi-restrained, male, Sprague-Dawley rats were 
medicated with a drug by continuous infusion through indwelling intraperitoneal 
cannulas for 6 days. Rats were anesthetized after which each was fitted with I 
specially prepared cannula which was passed subcutaneously from the nape of the 
neck to the lateral side of the lower abdomen and then inserted into the peritoneal 
cavity. The cannula was anchored at both ends with silk sutures and attached to1 
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: substitution for morphine (SM) test, the animats first received morphine 
@g/24 hr on the first day, 100 mg/kg/24 hr on the second day, and 200 
$24 hr from days 3-6). Then, a test drug was substituted for 2 days. The 
line controts received an infusion of water. The animats were observed for 
,es in body weight and for behavioral-withdrawat signs for l/2 hr at 24,48, 
Uor 96 hr after stopping the infusion of morphine. 

k bthc primary physical dependence (PPD) study, the rats received test compound 
days and then were placed in abrupt withdrawat and observed as above. 
iionalty, a drug was given with morphine. 

mouse tests were used in our taboratory to provide a preliminary estimate 
potency and profile of activity of each test compound. The tests were the 
ick agonist (TF) and the morphine antagonist (TF vs M) tests and the 
dquinone (PPQ) test (Dewey et al., 1970; Dewey and Harris, 1971). 
ence-standard data for these tests are shown in Table 1. In addition, Dr. 
son occasionatty provided us with estimated starting doses. These doses 
based on results obtained from the mouse-hot plate (HP) (Eddy and 
bath, 1953; Jacobson and May, 1965; Atwell and Jacobson, 1978) and 

lilscn (N) (Perrine e&Y,~!TT2) tests from his laboratory. Reference data for 
are snow” 10 1 ao,c ‘. 



Table 1 

Comp‘arative Data-ED50, mg/kg S.C. (95% CL.) of Selected Standards in 3 
Mouse Agonist-Antagonist Tests 

Tail-Flick Tail-Flick Phenvlauinone ” 
3 Antaeonist Test J&t 

Pentazocine lS% at 10.0 18 (12-26) 1.7 (l.O-2.S) 
Cyclazocine 17% at I.0 a 0.03 (U.O2O-0.78) 0.01(0.005-0.03) 
Nalorphine.1 ICI None at 10.0 2.6 (0.7-10.0) 0.6 (0.03- 1.44) 
Naloxone.HCl None at 10.0 0.04 (0.01-0.09) NV Activity 
Naltrexone.1 ICl None at 10.0 0.007 (.002-0.02) No Activity 
Morphine Sulfate 5.8(5.7-5.9) ----- 0.23(0.20-&25) 

aMice were ataxic at 3.0 and 10.0 mg/kg but there was no further increase ia 
reaction time. 

Table 2 

&mparativtz Data (ED50 mg/kg) [ 95% C.L.] from the Hot Plate and Nilsea 
Assays 

Morphine Sulfate 

Codeine Phosphate 

Hot Plate 
5.c.lp.o. 

Nilsen 
s.c.ip.0. 

Levorphanol Tartrate 

Meperidine.HCl 

(-)-Metazocine.IIBr 

Dihydromorphinone.HCl 

Nalorphine.HCl 

5.3 (4.0-7.1) 

0.6 (OS-O.91 05 (0.3-0.7) 
10.6 (8.0- 14.1) 26.0 (21.0-33.0) 
a 19 (0.15-0.25) 0.2 (0.15-0.3) 
0.9 (0.7-1.2) 1.8 (1.5-2.1) 
9.9 (1X7-2.1) 23.0 (16.2-32.7) 

Cyclazocine 
Pentazocine 

1.5 (L-l-2.1) (I.1 (0.67-O. 16) 
9.3 (6.7-l 2.8) 6.5 (4.4-8.81 

1.1 (0.9-1.5) 

No dose response for naloxone and naltrexone. 
Phenobarbital, amobarbital, oxazepam, flurazepam, meprobamate and 
mescaline are inactive on the hot plate test. 

L. 
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MOtJSE DATA-ED OR AD.50 
(95% CL.) (q/kg or % 

ted Standards in 3 

change) 

1) TF - Inactive at t .O, t 0.0 
and 30.0 

2) TF vs. h4. - 1.9 (0.7 - 6.0) 
3) PPQ - 10.4 (5.3 - 20.3) 
4) I JP - InacGve to 50.0 
5) N - Inactive to 50.0 

! Phenvlauinone 
m 

1.7 (1.0-2.5) 
0.01(0.005-0.03) 
0.6 (0.03- 1.44) 
NqActivity 
No Activity 

r @23(0.20-0.25) 

t further increase in 
1 v;FkT)udy: AD50 of NIli 7912 vs ED80 of morphine in PPQ Test = 3.3 

#, &&al Study: AD50 of natoxone vs ED80 of NH1 79 12 in PPQ Test = 3.4 
; (!.9; 9.8) 

&!.~a1 Study: AD50 of yohimbine vs ED80 of NH1 7912 in PPQ Test = 
k 0.9 (0.3 - ’ ?) 

MOtlSE DATA-ED OR AD50 
(95% C.L.) (mgkg or % 
cklnge) 

1) TF - 14.6 (10.9 - 19.5)a 
2) TF vs. M. - Inactive at 1.0, 

10.0 and 30.0 
3) PPQ - 0.011 (0.002 - 

0.048) 

Rodent data reported 
previously. 

3 fl.O-1.7) 
.,J ;(6.0- 11.4) 
1 f4.9- 11 .o> 

aVery erratic results. Naloxone 
produced 65% antagonism vs 
the ED60 of haloperidol. 

‘Ibis study was iniIiaIed to provide comparative data for the evaluation of certain 
I+butyrophenone-prodine compounds (NW 10494 and NIH 10495), which 
WCX! found to have opioid/neuroleptic properties. This study was also prompted 
by the observation, in a previous study, that a normally docile male rhesus 
moakey, when medicated with haloperidol, became unusually aggressive towards 
his handler. *The doses selected in this study were not in the range where severe 
acuroleptic signs were observed. 

Ascaa be seen in the fig., haloperidol did not substitute for morphine. At the 
highest dose, more retching and tremors were observed than with the vehicle 
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controls. In addition, some of these aninmls ttppeared slower and subdued. A 
the two lower doses, more restlessness and retching were noticed than in thy 
controls. III lhis tlosc r:tngc, now of tlic miitnz~s cxhibitcd zggtmsive behavior, 

2 dll- 
z NIH 8032 SDS 
G ” - +- VEHICLE 
z 30- -II 0.005 mg/kg 

- + 0.02 mgjkg 

-o- MORPHINE 

0 30 60 90 120 . 150 
TIME (MIN) 

INFUSION RAT 

A) Substitution for momhine CR-SM) As cm be seen from the data on lxx? 
weight and water consumption (figs.) ad overt signs (table), haloperidol didnt 
substitute for morphine at a dose of 0.W3 mg/kg/day. At this dose, no ova 
nettroleptic signs were detected. 

320 - ZF 
VEHICLE 
MOWHINE 
HALOf’Ef7lDCX 0.003 mglcg 

300 - 

200 - 

180 . ZTT 
INFUSKIN 
. , . , + . , . , . 

SUSSTITUTKIN 
, . , . , --+ . < , 

START 1 2 3 4 5 6 7 8 9 10 
DAY 
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<- 
1 . , . , . , 

lNRMN *-x SIJEW-lUT~N 3 10 . . , . . . , , , . . , , , . , , 
;. START 1 2 3 4 5 6 7 8 9 10 

DAY 

&eCial Momhine PIus &looeridol Primarv physical Dependence gtudv 
3J When morphine plus haloperidol, at 2 dose levels, and morphine were 

cgiven and then abruptly withdrawn after 6 days, the withdrawal syndromes were 
qualita~vely similar to each other. Quantitatively, at 24 hrs, the animals receiving 

‘ balopertdol and morphine showed more weight loss and overt withdrawal signs 
t those receiving morphine only or vehicle. This was in spite of the fact that 

the at$nals receiving tbe combination of drugs showed severe disturbances such 

er and subdued. 

this dose, no ova 

IS weight loss, changes in water consumption and neuroleptic behavioral signs 
d&g the administration of drugs. 
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<- INFUSIO 
,.,.,-,.,.,.,.,.,.,.,. 

START I 2 3 4 DAY 6 7 6 9 IO 

VEHICLE 
- MORPHINE 

60 - 
T--- 

MORPH lNE+HALOPERlCOL (HIGH DOSE) 
MOR PHlNE+HALOPERlDOL (LOW DOSE) 

3. z 50- 

5 40- 
E 
3 30 - 

2 20 - 
g 
3 10 - 

G 
3 O- 

<- bFUSlON e WITHDRAWALS 
1 - , - , * , - , . , * , . , . , . , . , . 

STAR1 1 2 3 4 5 6 7 8 9 IO 
DAY 

k, 2 Hal&xidol s~bitk 
; N=3 ;, A ? $4 

t iiEif~i*[‘YeEi 
(high-dose regiment 

: N=3 Y 
!,.c. Moxphine pIus k@ 

Infusion, Vehicle !# 
(low-dose regimk&J 
N=3 \r 

aMean number O~J.I 
observation peria 
squealing, hyper8 
chewing. ‘1 $; 

heticle vohme IV 
cstatistically signif! 

treated group. .0ii 
&orphine SO4 infi 

days 3-6. 
eHaloperido1 infusi 

0.01 mg/kg days< 
fHaloperido1 infusi4 

so, gHaloperidol.inftid 
3-6 (low dose). 
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Table, Evaluation of overt withdrawal signs observed in the infusion studies. 

lla.Iafusion Studies: Haloperidol substitution for morphine and haloperidol 
utd morphine simultaneously. 

Overt Withdrawal Signs 

24hr 48hr 72hr 9Ohr 12Ohr 
ph$le Infusionb 

0.0 0.6 0.3*3 l.kkl.5 0.0 

Morphine Infusiond 
Vehicle Substitution 
N=3 P.O~k3.5~ P.Ok2.3C 6.3k3.9 2.Okl.2 l.OkO.7 

Morphine Infusiond 
Ilaloperidol Substitutione 
N=3 7.7&3.2C ll.0k5.9” 3.7k2.2 1.3kO.9 1.7kl.7 

~i~~~,~‘~e~~~~~~s~~tution 
(high-dose regimen) 
N=3 12.7k4.3c 8.0&3.8C 4.3&2.4C 2.Oizl.5 l.0k0.6 

Morphine plus Ilaloperidold~g 
Infusion, Vehicle Substitution 
(low-dose regimen) 

1 6.0k4.5c 7.3~kl.6~ 5.3kl.6c 2.3k0.5 0.3kO.3 

aMean number of opioid-like withdrawal signs +. S.E.M. noted in a l/2 hr 
observation period at specified intervals. Signs are hypersensitivity, 
squealing, hypersensitivity, aggression, wet-dog shakes, rubbing and 
chewing. 

beticle volume was 8 ml/24 hr days 1- 10. 
Qtatistically signiIicant differences (p = 0.05 or less) between Vehicle only and 

treated group. One-tailed test (Mann-Whitney test). 
tkorphiie SO4 infusion - 50 mg/kg day 1,100 mg/kg day 2, and 200 mg/kg 

days 3-6. 
eHaloperido1 infusion 3.0 mg/kg day 1, 1.5 mgkg day 2,0.5 mg/kg day 3, 

0.01 mg/kg days 3-6 (high dose) 
kloperidol infusion - 0.03 mg/kg on days 7 and 8, Vehicle on days 9 and 10 
RIaloperidol infusion 0.5 mg,&g day 1‘0.15 mg/kg day 2,0.003 mg/kg days 

3-6 (low dose). 
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(-)-N-ahylnotmetazocine, (-)-SKF 10,047, (-)-NANM 

MOUSE DATA-ED OR AD50 
(95% C.L.) (m@g or % 
change) 

See NIH 7912 1) TF Inactive at 1.0, - 10.0 
and 30.0 

2) TF vs. M. - 0.2 (0.1 - 
0.6) 7.1 

3) PPQ - 1.3 (0.4 - 5.0) 
lo.3a.blc 

4) HP - 
5) N - Inactive to 50.0 

A. &!Xi&k&: 
uJ.o;;, 0.f) 

ADg of naloxone vs EDgo of NIH 8773 in PPQ Test = 0.13 

II. Suet S udv: AD50 of NIH 8773 vs EDgo of morphine in PPQ Test z I.2 
(0.6c;af.3t) 

C. Sue S udy: AD50 of yohimbine vs EDgo of NIH 8773 in pPQ Test = 0.2 
(0.1 - 0.3) 

Izt?mKm (+)-N-allylnormetazocine, (+)-SKF 10,047, (+)-NANM 

See NIH 7912 
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MOUSE DATA-ED OR AD50 
(95% C.L.) (mg/lcg or % 
change) 

I) TF - Inactive at 1.0, 10.0 
and 30.0 

2) TF vs M. - 13.2 (6.6 - 
26.2) 30.0 

3) Inactive to 40.0 
4) HP - Inactive to 50.0 
5) N - Inactive to 20.0 
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. 

p at 1.0, 10.0 

$4. - 0.2 (0.1 - 

“$3 co.4 - 5.0) -- 

ktive to 50.0 

gjPpQTest=O.l3 
t+ 

@?PQ Test = 0.2 
P#* . . 

Baclofen. Lioresal 
MOUSE DATA-ED OR AD50 
(95% C.L.) (mg/kg or % change) 

I) TF-O%at l.O,45%at 
3.0, 64% at 10.0 and 3% at 
30.0 

2) TF vs. Morphine - Inactive at 
1.0, 10.0 and 3O.Oa 

3) PPQ - 1.2 (0.4 - 3.1) 
4) HP - 2.1 (1.5 - 2.7) 
5) N - Inactive to 20.0 
aPreviously reported as vexv 
active [ AD50 - 0.06 (0.1 
in NIDA Monograph 

NIH 9Sl2 was studied in the single-dose suppression (SDS) test in monkeys 
(MDA Monograph 2 2, 1979). It did not substitute for morphine. In order to 
fully investigate fossible antagonist properties, a precipitated withdrawal test was 

T coaducted. i,, 
‘, lnnon-withdrawn, morphine-dependent monkeys, this compound increased the 
b incidence of certain withdrawal signs designated fighting, avoids conract, 
*’ voeaiizing and in one monkey, at the high dose, retching, vomiting and 

coaghing. In addition 1, at 2.0 mg/kg, 2 monkeys vocalized when their abdomens 
were palpated and hat j rigid abdominal muscles. Thus, although the compound 
ittcre&ed the incidence of certain withdrawal signs, it did not precipitate a full 
with,imw~l cvn,-lrnmc= ‘I-he ,,s=hir.le ,.,c,c UaDfia --A U.dl 

NIH 9512 PPT-W 
4 VEHICLE 

a- NALOXCM 



inclusion 

This comuound does not show antauonist activitv either in the mouse 
antinociception vs morphine assay or mor&ine-dependeht monkeys. 

NIH 10443 l4~-~-Chlor~inna~~~oylarni~~o)-7,~-dil~yd~-N-cyc~opmpylmethyl- 
normotphinone mesylate 

MOUSE DATA-ED OR 
AD50 (95% C.L.) (mg/kg 
or % change) 

1) TF - Inactive at 1.0, 
10.0 and 30.0a 

2) IF vs. M. - 0.12 (0.07 
- 0.23)a 

3) PPQ - 23% at 3.0,34% 
at 10.0, 69% at 30.0 
and 5470 at lO.Oa 

4) HP - Inactive to 20.0 

aReported previously in 
NIDA Monograph fl, 1987 

STpccial Duration Study: Morphine antagonism of NIH 10443 EDzm 

Pretreatment Time (hr) % Antagonism 

24 76 

ii ;i 

NJH 10445 14~-~-Brom~inn~~oylatnino)-7,8-dihydm-N-cyclopmpy~- 
methylnomrorphinone mesylate 

MOUSE DATA-ED OR 
AD50 (95% C.L.) (m&g cr 
% change) 

1) TP - Inactive at 1.0, 10.0 
and 3OS)a 

2) TF vs. M. - 0.8 (0.6 - 
LOP 

3) PPQ - 7.1 (3.1 - 16.4)a 
4) HP - Inactive to 2O.Oa 

aReported previously in 
NIDA Monograph &l, 1987 
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Qb 
&&I Dura&r&h&: Morphine antagonism of NIH 10445 EI&ru 

Pretreamrent Time (hr) % Antaeonism 

24 
;! :; 

96 
120 I 

,, HfH 10446 2,6-Diamino-3-p-fluorobenzylpyridine 

MOUSE DATA-ED OR AD50 
(95% C.L.) (mg/kg or % 
change) 

1) TF-3%atO.l,2O%at 
1 .O, 6% at 1 .OO and 0% 
at 30.0 

2) TF vs. M. - 22% at 1.0, 
0% at 10.0 and 0% at 3.0 

3) PPQ - 0.96 (0.31 - 2.98) 
4) HP - Inactive at 5.0 and 

20.0 

III the dose range of 4.0 - 12.0 mg/kg, NIH 10446 did not substitute for 
morphine% The drug may have exacerbated withdrawal (see fig.). One animal 

; receiving 4.0 mg/kg showed myoclonic jerks. 
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iz! +I 30 9 NIH 10446 SDS 

zi ; 25 1 $ 

* lm-w.xE 
Q 4.0 m@g 
a. 12.0 mgkg 
e t&zmi-llNE 

0 30 60 90 120 150 
TIME (MIN) 

NIH 10447. MCV 45 17 2-Chloro-6.(4-N-n-propylpiperidino)thiopyridine 
hydrochloride 

MOUSE DATA-ED OR AD.50 
(95% C.L.) (mg/kg or % 
change) 

I) TF - Inactive at 1.0, 10.0 
and 30.0 

2) TF vs. M. - 27% at 1.0, 
47% at 10.0 and 16% at 
30.0 

3) PPQ - 2.6 (0.5 - 12.7) 
4) HP - Inactive to 20.0 

MONKEY DATA 

A. (SDS) 

NW 10447 does not substitute for morphine. The drug seemed to exacerbate 
withdrawal (Fig. 2); however, this may be a reflection of the fact that the vehicle 
controls showed an unusually weak abrupt-withdrawal syndrome. 



. 

% 2 35 NIH 10447 SDS 

3 -&- VEHICLE 
65 30 U 0.6 mgfltg 
ii -S 3.0 mglkg 75 

G? 
WV 

m 
E 20 - 

; 15- 

ij IO- 
3 

3 5. 
0 ..- .,....,....,....,...., 

0 30 60 90 120 150 
TIME (MIN) 

B. (PPt-W) 

As shown in the figure, NIH 10447 was inactive in precipitating withdrawal in 
morphine-addicted monkeys. Two animals receiving the highest dose were vev 
drowsy and moved about slowly one hour after drug was given. Another, at the 
highest dose was not as aggressive as usual. 

I NIH 10447 PPT-W 

* VEHICLE 
G 0.6 mgkg 
* 3.0 rnflg 
e NALOXCNE 

0 30 60 90 120 150 
TIME (MIN) 
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NIH 10448. MCV 45lg 2-Chloto-6.(4-N-isopropylpiperidino)thiopyridine 
oxalate 

MOUSE DATA-ED OR ADS0 
(95% C.L.) (mgkg of % 

1) TP - Inactive at 1.0, 10.0 

MONKEY DATA 
GW 

TP vs. M. - Inactive at 
1.0, 10.0 and 30.0 

3) PPQ - 37% at 0.1,40% at 
1.0, 54% at 10.0 and 84% 
at 30.0 

4) HP - Inactive to 20.0 

This compound does not substitute for morphine (see fig.). The drug may have 
exacerbated withdrawal although the effect dces not seem to be dose related. 

it! 35 - 

+i 30- NlHlO448 SDS 
9 
’ 25- 

a- VEHICLE 

s 
J3 0.06 mgkg 
* 0.3 mgkg 

3 20- -e kN3fwilW 

5 E 15- 

s lo- 

0 30 60 90 120 150 
TIME (MN) 

. .’ 

,. NH 10495. m 
pionyloxy pipetidlt 

BAT INPUSIOI$ 
j 

A. (SDS) 

As shown in the 
partly substituted 
table), the drug ne 
delayed onset o 
behavioral withd 
reemerged on d 
substituted. .i 



k 

~d.Wthiopyridii~ 

pld& :R%Aw 
+ 0 

! ju 10.0 and 84% 

#ye 6 20.0 
t:$ 
P- Ck 

dmg may have 
y tgated. 

JvlOllSE DATA-ED OR AD50 
(95% CL) (mg/kg or % 
chlgc) 

1) TF- 0.3 (0.1 - 1.1) 
2) TF vs. M. - Inactive at 

1.0, 10.0 and 30.0 
3) PPQ - 0.07 (0.02 - 0.18) 
4) HP - 0.32 (0.25 - 0.42) 

Rodent and monkey data 
reponed in NDA Monograph 
2Q, 1988. 

~‘I’IIWJSION 

A. (SDS) 

As shown in the figs. (body weight loss and water consumption), NIH 10495 
partly substituted for morphine at 20.0 mg/kg. Regarding behaviotal signs (see 
kble), the drug nearly substituted for morphine. It is possible that the drug has a 
blayed onset of action since body weight loss, water consumption and 
khaviora1 withdrawal were less on days 8 than day 7. Withdrawal signs 
Mmerged on days 9 and 10 after the dtug was withdrawn and vehicle 
mbstitukd. 

NO-l 10495 SM 
- VEHCE 

340 - IKMPHINE 
--h-- NIH 10495 2Omghg 

320 

g 300 

i 260 

! 260 

ti 240 

220 

200 
START 1 2 3 4 DAY6 7 a 9 10 

” 
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NIH 10495 SM 
VEHICE 
MOFPHINE 

- 45 Nlti 10495 20 mg&g 

-15! 57, NIWSION . , . , v , . , . , SUEiSTrWTl~ . . . 1 , , , 
START1 2 3 4 DAY6 7 6 9 IO 

Rat Infusion - Cont’d 

B. (PPD) 

NIH 10495 produced a dose-related fall in body weight and drop in H2( 
consumption (see figs.) and dose-related increases in withdrawal signs (see table 
when withdrawn after 6 days of continuous infusion. During the fist day o 
infusion, the drug produced unusual changes in the Hz0 consumption, the lov 
dose increased and the high dose decreased consumption dramatically. Whetbe 
or not this is a spurious happening is uncertain. 

In any case, a physical dependence syndrome, similar to morphine’s, develop 
with this agent. 
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~“~~ Nlti 10495 PPD MoFlPHlNE . 1 
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C. Special Studv: Morohine + NIH 10495 R-PPD 

The withdrawal syndrome resulting from the abrupt withdrawaJ of a solution 
containing motphine and NIH 10495 was qualitatively and quantitatively similar 
to that produced by the morphine controls (see figs. and table). 

- VEHICLE 
MORPHINE 
MORPHINE + NIH 10495 10.0 mg/kg 

300 - 

260 - 

260 - 

240 - 

220 - 

200 - 
-lNFUSCN ----GG+WMRAWA~+ 
I.1 .I -1 -1 -1 -1 -1 .I .I .I ‘ 

STAR1 1 2 3 4 5 6 7 8 910 

DAY 

- VEHICLE 

50 - 
MORPHINE 

-l- MORPHINE + NIH 10495 10.0 mg/kg 

2 40- 
z 

5 30. 

20 - 9 

g lo- 

g o- 
> 

-lNFUS~~-* WllHLVIAWAL+ 
1.1 -1 .I -1 -, -1 -1 -1 .I -1’ 

STAR1 1 2 3 4 5 6 7 8 9 10 

DAY 

Table: F’rimary 1 
Studies GM) wil 

1. Vehicle Cont 
2. Morphine Cc 
3. NIH 10495-l 

(high dose 
4. NIH 10495-I 

(low dose: 
5. NIH 1049% 

(high dose 

aHypersensitiv 
chewing; 
bone-taikd tesl 
controls; 
Cf3 ml/24 hr. N: 
dDose &m&f 
200 mgkg 0tiY 
eDose re@m& 
during w~thd@ 
f Dose regimer 
during with&W 
gMorphine S~A 
8.20 mg& dt 
4 on days 9 4frl 

,,., 
NH l@%.fkk 
hydrochloride @ 
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! & && Primary,Physical Dependence (PPD) and Substitution for Morphine 
T Studies (SM) with NIH 10495 in Continuously-Infused Rats ;; 
i;’ mme”[ Hr in Withdrawal 
3 24 48 72 96 

Mean Number of Withdrawal Signs ash 

\ I. Vehicle Controlsc 0.5 1.5 0 1.3 
2, Morphine Controlsd 1a.Y zt.0” 9.Oh 2.0 
3, NIH 10495PPDe 9.3h 9.3h 8.0 3.7 

’ (high dose) 
4, NIH 10495-PPDf 12.5 6.5 5.3 2.3 

(low dose) 
’ 5, NIH 10495-SDSg 3.8 0.8 12.8t’ 8.Ob 

(high dose) 

sHypersensitivity, squeaking, aggression, wet-dog shakes, rubbing and 
chewing; 
bone-tailed test Mann-Whitney U test, p < 0.05, probability value vs. water 
controls; 
e8 ml/24 hr. N=4; 
dDose regimen of morphine SO4, 50 mg/kg on day 1, 100 mg/lcg on day 2, 
200 mg/kg on days 3-6. N=5; 
CDose regimen of NIH 10495,20 mg/kg/day on days l-6; then Ii20 as above 
during withdrawal. N=3; 
f Dose regimen of NIH 10495 10.0 mg/kg on days l-6; then, II20 as above 
during withdmwal. N=4; 
BMorphine S0.t Infusion, days l-6 as above then, NH1 10495 on days 7 and 
8,20 mg/kg, and Hz0 as above on days 9 and 10. N=5 on days 7 and 8; and 
4 on days 9 and 10. 

m 10497. MCV 4558 N-[(lR)-1-Cyclopropyl]ethylnomtorphine 
hydrochloride 

MOUSE DATA-ED OR AD50 
(95% C.L.) (mgflcg or % 
change) 
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, 
1) TF - 2.0 (0.6 - 6.6) 
2) TP vs. M. - Inactive at I 

1.0, 10.0 and 30.0 
3) PPQ - 0.03 (0.01 - 0.2) , 



MONKJS DATA 

NIH 10497 substituted completely for morphine. The drug acted promptly aad 
its duration of action was about 2 hr. (see fig.). In addition, this drug is slightly 
less potent than morphine. Many drug-related side effects were seen including 
body sag, jaw sag, slowing, staring, and salivation. The incidence of drowsiness 
was more than that observed in morphine-treated controls. 

a - m: Na 

I.!& 

1 NIli 10497 SDS 

0 30 60 90 120 t50 

TIME (MN) 

NfH 10532. MCV 4581 (+)-~un.r-3,4-Dichloro-N-methyl-N-[2-(l-pyrrolidinyl)- 
cyclohexyl-11 benzeneacetamide &artrate, ((+)-U 50,488 d-tartrate) 

a 

MOUSEDATiWDORAD50 
(95% C.L.) (mgkg or %I 
change) 

1) Tp - Inactive at 1.0, 10.0 
and 30.0 

2) TFvs.M.- O%atl.O, 
2% at 10.0 and 21% at 
30.0 

3) PPQ - 6.5 (2.0 - 20.9)a 
4) Hp - Inactive at 20.0 

Reported previousIy in NfDA 
Monograph !& 1988. 

Conclusion: V4 ! 
an tinociceptk a&Y >tid 

it Qj 
NH 1053& 
cyclohex yI- I] bekI 

7 
i 
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am: Naloxone vs NIH 10532 EDgo in PPQ test 

40.0 67% 
20.0 
10.0 2% 

1.0 14% 

Conclusion: Very high doses of naloxone only partially antagonize the 
antinociceptive activity of NIH 10532 in the PPQ test. 

JWi 10533. MCV 4582 (-)-r~ans-3,4-Dic~iloro-N-~~~ethyl-N-[2-(l-py~olidinyl)- 
cyciohexyl-1] benzeneacetamide /-tartrate, ((-)-U 50,488 f-tartrate) 

MOUSE DATA-ED OR AD50 
(95% C.L.) (mg/kg or % 
change) 

~ SeeNIH 10532 1) TF - 2.5 (1.0 - 6.O)a 

lk 
2) TF vs. M. - Inactive at 

1.0, 10.0 and 30.0 
3) PPQ - 0.2 (0.08 - 0.54)b 
4) HP - 8.9 (6.0 - 13.2) 

5 , 
Ro&nt data reported .!!, 
pnzvioudy in NINA 
Monogmph $4.1988. ‘! 

a m: Naloxone vs NW 10533 EDm in TF test = 0.7 (0.2 - 3.2) 

Naloxone vs NIH 10553 ED80 in PPQ test = 1.0 (0.3 - 2.9) 
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J’IIH Kl544 
mesylate 

14~-(p-Methylcinnamoylamino)-7,8dihydrotnorphinone 

MOUSE RATA-W OR AD50 
(95% C.L.) (mgkg or % 
change) 

1) TF- 11% at l.Oand 
10.0 and 14% at 30.0 

2) TF vs. M. - 0.6 (0.2 - 

5 I % at 30.0 and 69% 
at 60.0 

4) HP - Inactive at 2.0 
and 10.0 

As shown in the accompanying graph, NIH 10544, at doses of 4 and 12 mg/kg 
neither substituted for morphine nor exacerbated withdrawal. 

NlHlO544SDS 

A d&e-&aft 
withdrawn ji 
complettly ft+ 
that of ‘I&j+? 
than m?+$ 

,’ ‘C.. 
a’ 4l 

0 30 60 90 120 150 
TIME (MN) 
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&KXJSE DATA-ED OR AD50 
(95% C.L.) (mg/kg or % 
change) 

1) TP - 0.5 (0.2 - 1.5) 
2) TPvs.M-O%at l.Oand 

10.0 and 17% at 30.0 
3) PPQ - 0.09 (0.03 - 0.24) 
4) HP - Inactive at 2.0 and 

10.0 

? A dose-related suppression of abstinence signs in morphine-dependent and 
; withdrawn monkeys was observed. At 1.0 mg/kg, the drug substituted 
1 mpletely for morphine. Onset of action was prompt offset of action was at least 
b!, @of morphine (> 140 mm). NIH 10454 is estimated to be 3 to 5 x more potent 
i. than motphtne. 

F 
It -. p 

ii 
35 

i 30 
NIH lO!X SDS 

-b- vEtiluE 
z 25 

* 0.25 mgkg 

z 
+ l.ggmgkg 
-O-kh%PHlNE 

601 



NIH 10.549 14j3-Methoxy-5-rnethyl-7,8-dihyd~morphinone hydrobromide 

HO 

MOUSEDATA-ED OR AD50 
(95% C.L.) (m@g or % 
change) 

1) TF - 0.02 (0.007 - 0.05) 
2) TF vs. M - Inactive at 1.0, 

10.0 and 30.0 
3) PPQ - 0.003 (0.001 - 

0.006) 

NIH 10551 (zk)-cis-N-[ 1-(2-Hydmxy-2-phenylethyl)-3-methyl-4-piptidylJ- 
N-phenylpropanamide hydrochloride 

MOUSE DATA-ED OR 
AD50 (95% C.L.) (mg/kg or 
96 change) 

1) TF - 0.0002 (0.0001 - 
0.0005) 

2) TF vs. M. - Inactive at 
1.0, 10.0 and 30.0 

3) PPQ - 0.00013 

4) 
(0.oooo6 - 0.0003) 
HP - c 0.0002 

Rodent data reported 
previously in NIDA 
Monograph B, 1988. 

A &Q&J.&&: Naloxone vs NIII 10551 EDm in PPQ test AD50 = 3.7 (I.3 - 
10.7) 

B. m Naloxone vs ED80 of NIH 1055 1 in TF = o.(wj (0.03 - t). 1) 

Estimated potency in SDS test was 25,000 x morphine. SDS results reported 
previously in NIDA Monograph $JJ, 1988. 
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W (t)-4-Hydroxy-3-methyl-4-phenyt-I-( l-phenylcyclohexyl)- 
piper&e hydrochloride 

MOtJSE? DATA-ED OR ADS0 
(95% C.L.) (m&g or % 
chmge) 

1) TP - 8.7 (4.1 - 18.3)a 
2) TF vs. M. - Inactive at 

1.0, 10.0 and 3O.p 
3) PPQ - 0.7 (0.3 - 2.l)a.b 
4) HP - 16% at 20.0 

Vehicle-5% Tween 80 in Hz0 

aRodent data reported previously 
in NIDA Monograph $& 1988. 

b&&al Study: Naloxone vs NIH 10553 EDgo in PPQ test. AD50 = 0.06 (0.03 
* 0.12) 

w ydrochiotide 
(-)-4-Hydroxy-3-methyl-4-phenyl- I-( l-phenylcyclohexyl)- 

M SE DATA-ED OR ADS0 
(92); C.L.) (mg/kg of % 
change) 

see NIH 10553 1) TF- 0% at 1.0, 14% at 
10.0 and 34% at 3O.Oa 

2) TF vs. M. - Inactive at 
1.0, 10.0 and 30.0 

3) PPQ - 2.5 (0.8 - 7.3)a 
4) HP - Inactive to 20 mg/kg 

Wehicle 4% Tween80 in Hz0 

MOUSE DATA-ED OR AD50 
(95% C.L.) (mg/kg or % 
change) 

1) TP - Inactive at 1.0, 3.0, 
10.0 and 300 

2) TF vs. M. - 0% at 1.0, 
6% at 10.0 and 20% at 
30.0 

3) PPQ - Inactive at 1.0, 
10.0 and 30.0 

4) HP - Inactive to 20 m&kg 

tiight ataxia 
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MCINKFX DATA 
(SDS) 

At the highest dose (8.0 mg/kg), severe ataxia was noted in all monkq=: reciving 
NIFI 1055G. In addition, one monkey vomited, dcvclopcd jaw sag and appeared 
snlporous. Ilowever, .W shown in the graph, this compound did not subsCtufe 
completely for morphine. Most of the suppression of withdrawal signs at 8.0 
mg/kg may be attributed to &munition of response following abdominal palpation 
and to a decrease in restlessness. 

=Gz. XIH 789Q Naloxone hydrochloride 

JvIoI+JSE DATA-ED 0R Al150 
(95% C.F,.) (rngJkg or % 
change) 

I) TF - Inactive at 1 .O, 10.0 
and 30.0 

2) TF vs. M. - 0.03 (0.01 - 
0.1) 

3) PPQ - I.3 (0.2 -- 6.8) 

should be noted 
of action in with 

As shown in the fig., NIH 10562, at 0.05 and 0.0125 mg/kg, exacerbated 
withdrawal. onset of action was prompt and offset was greater than 150 min. it 

j 
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&lQUSf? W-ED OR AD50 
(95% CL.) (mgkg or % change) 

1) TF - Inactive at 1.0, 10.0 aDd 
3O.W 

2) TF vs. M. - Inactive at 0.1, 
1.0, 3.0, 10.0 and 30.0 

3) PPQ - 1.4 (0.3 - 6.4)8 

aRepeated: 16% at 0.3, 34% at 1.0, 
61% at 50.50% at lg.0 and 47% 
cafwli-l 



$ 
.- 

Menxomorphan ‘i 

iache at 1.0, 10.0 
P 
h4. - Inactive at 1.0 
0 
!3% at 0.1,29% at 
p at 1.0, 14% at 
p at 10.0 and 43% 

g did not substitute 

BH 10567 Ibogaine hydrochknide 

wQ)gL ~~;I 
A 3) Pi’6 - 9.7 (2.8 - 34.0) 

4) HP - Inactive to 20.0 

Vehicle - 2% Tween80 in H20 

As shown in the fig, NIH 10567 reduced the total number of withdrawaI signs 
but did not substitute completely for morphine. Some of the monkeys, especially 
st the highest dose had relaxed abdominal muscles and did not vocalize when 
palpated. Partial substitution does not necessarily imply opioid activity. Severe 
ttcmors were noted at the highest dose. 

iz 35 

i 3o 
NIH 10567 SDS 

* VEHICLE 

1 

2u 

20 

9 15 

g 10 

0 30 60 90 120 150 
TIME (MN) 
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