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LAMB, R J , C A SANNERUD AND R R GRIFFITHS An exanunanon oJ the tntravenou~ ~el.l-adm~mstratton o! 
phenylpropanolamtne using a cocatne substttutton procedure tn the baboon PHARMACOL BIOCHEM BEHAV 28(3) 
38%392, 1987 --Intravenous self-adm~mstrat~on of phenylpropanolamlne HCI (0 10 to 10 0 mg/kghnject~on) was examined 
an baboons under conditions in which basehne responding was mmntmned by intravenous ~njectlons of cocmne HCI (0 32 
mg/kglmjectlon) Drug was avadable under a FR 160-response schedule of ~ntravenous ~nject~on Each drug ~nject~on was 
followed by a 3-hr t~me-out allowing a maximum ol e~ght inject~ons per day Phenylpropanolam~ne or phenylpropanolamme 
vehicle (sahne) was substituted for cocaine for a period of 15 days followed by a return to the cocaine baseline Response 
rates after phenylpropanolamme substitution were similar to those maintained by sahne substitution, and lower than those 
maintained under cocaine basehne conditions At the two h~ghest doses of phenylpropanolam~ne tested (3 2 and 10 0 
mg/kghnject~on) concurrent food maintained behawor was suppressed 

Phenylpropanolam~ne Self-adm~mstrat~on Baboon 

P H E N Y L P R O P A N O L A M I N E  ~s marketed as an over-the- 
counter drug for use as a nasal decongestant and as an 
anorect~c. Structurally and pharmacologically there are a 
great number of  similarities between phenylpropanolamlne 
and amphetamine. Phenylpropanolamlne d~ffers structurally 
from amphetamine only by the introduction of  a beta- 
hydroxyl group Both drugs can produce sympathomlmetlc 
effects and are anorect~cs [1] These and other similarities 
between phenylpropanolam~ne and amphetamine have 
rinsed concern that phenylpropanolamme, hke am- 
phetamine, might be a drug of abuse [4,7] Th~s concern 
about the possible abuse potential of phenylpropanolamlne 
m~ght appear to be borne out by the frequent appearance of  
phenylpropanolamme ~n many counterfeit amphetamine 
preparations [7] However,  it ~s unclear that these counterfeit 
amphetamine preparations or " look-al ike"  drugs are capable 
of  maintaining abusive patterns of  use. Even ~f these 
" look-ahke"  drugs maintained abusive patterns of  use, it 
would be unclear that phenylpropanolam~ne would be the 
responsible ingredient. For instance caffeine and ephedrine 
are both frequent ~ngredlents in these preparations [7] Caf- 
feine ~s thought to play a role m the mamtamce of  coffee 
dnnkmg [11] and ephednne has been shown to serve as a 
reinforcer in ammal studies [9]. Therefore ~t ~s hkely that 
even if these counterfeit amphetamine preparations d~d 

mmntaln an abusive pattern of  use phenylpropanolam~ne 
m~ght not be the responsible ingredient 

The present study was designed to examine the re~nforc- 
~ng properties of  phenylpropanolamme ~n the baboon There 
have been, to our knowledge, only two previous reports on 
the reinforcing properties of  phenylpropanolamlne m 
nonhuman subjects The first report was a review article 
from this laboratory, which reported that phenylpropan- 
olam~ne was not a reinforcer when substituted for cocaine, 
but prowded no detads of  the experimental results The 
present report ~s a systematic and mdependent rephcat~on of 
th~s study The second report is a recent study by Woolver- 
ton and coworkers [20], which also reports that phenyl- 
propanolamlne ~s not a reinforcer when substituted for co- 
caine 

METHOD 

Three male baboons (Pap~o anubts) weighing 23-26 kg 
served as experimental subjects. Baboon RA had been 
stud~ed m previous sedative self-adm~mstratlon experiments 
and baboon DI had been stud~ed in antidepressant self- 
administration experiments Baboons were housed w~thln 
standard prLmate squeeze cages, which also served as exper- 
imental chambers These cages were enclosed by sound and 
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FIG 1 Mean rate of respondLng for days 11-15 of phenylpropanolam~ne or phenyl- 
propanolamme vehicle (sahne) substitution under a FR 160-response T O 3-hr schedule of 
~ntravenous mject~on Individual data for each of the 3 baboons studLed as well as the 
grouped data are shown The vertical axes are response rate m responses/sec The hori- 
zontal axes are phenylpropanolam~ne HCI dose an mg/kg/lnjection plotted on a log scale 
The points above 'S' represent the data obtained dunng sahne substitution The points 
above 'C' represent the mean of the mean from the three days of cocaine HC1 (0 32 
mg/kg/~njecbon) avallabd~ty that preceded each phenylpropanolamme or sahne substitu- 
tion Bars through each point represent the range of the values from which that point was 
calculated 

hght attenuating cubicles [16]. Intravenous catheters were 
~mplanted using sterile technique m either femoral or jugular 
veins under pentobarbltal anesthesm using methods de- 
scribed m [16] Catheters were protected by a harness/tether 
system, which allowed baboons wrtually unrestricted 
movement  w~thm the cage [16] The ~nfus~on system was 
similar to that described zn [8]. Baboons had free access to 
water through a drinking tube and received dmly rations of 
fruit and vitamin supplements. 

A 0.7x 1 0 m aluminum panel was mounted on one wall of  
the experimental chamber A Lmdsley lever (Gerbrands, 
No. G6310) (lower left of  panel) with an associated jewel 
light (approximately 1 5 cm diameter), a leaf lever (lower 
right of  panel) w~th an associated jewel light, and a food 
hopper with an associated light (lower left or center of panel) 
were mounted on the aluminum panel. A 5 × 5 cm translucent 

panel whmh could be transdlummated was mounted on the 
aluminum panel ~n the upper left corner 

Baboons could respond on the leaf lever under a fixed- 
ratio 30-response schedule of food pellet (1 g Noyes or 
BloServ banana flavored) dehvery (1 e., every thlrtmth re- 
sponse delivered a food pellet and produced a brief flash of 
the hopper light) 24 hr per day The availability of an injec- 
tion was indicated by a 5-sec tone followed by dlummat~on of  
a jewel hght over the Llndsley lever When the jewel hght 
was illuminated, each response produced a brief feedback 
tone (approximately 0 1 sec) Upon completion of 160 re- 
sponses on the L~ndsley lever following illumination of the 
jewel light (FR160), the jewel light over the lever was extin- 
guished, the drug injection was begun, the 5 × 5 cm translu- 
cent panel was illuminated for a 1-hr period and a tmae-out 
period of 3 hr was begun Th~s schedule of drug avadablhty 
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FIG 2 Mean number ofinject~ons per day for days 11-15 ofphenyl- 
propanolamine or phenylpropanolam~ne vehicle (sahne) substituuon 
under a FR 160-response T O 3-hr schedule of intravenous inJec- 
tion Indlwdual data for each of the 3 baboons (RA, ZE, TA) 
stud~ed as well as the grouped data (the line) are shown The vertical 
axis represents Injections per day The horizontal axis represents 
phenylpropanolam~ne HCI dose ~n mg/kg/mject~on plotted on a log 
scale The pmnts above 'S' represent the data obtained dunng sahne 
substitution The points above 'C' represent the mean of the mean 
from the three days of cocaine HCI (0 32 mg/kg/mject~on) avadabd- 
lty that preceded each phenylpropanolamme or sahne substitution 
Bars through each pmnt represent the range of values from which 
that point was calculated 

permitted a maximum of eight inJections per day There was 
no time limit for completion of  the fixed-ratio response re- 
qmrement. Data were collected each day at approximately 8 
a m .  and drug changes were made at th~s time, if indicated 

The self-administration of  phenylpropanolamine was 
evaluated using a cocaine substitution procedure [12] Three 
days dunng which 0 32 mg/kghnjectlon cocaine HCI (dis- 
solved in saline) maintained six or more injections per day 
preceded the substitution of  each dose of  phenyl- 
propanolamlne HCI or phenylpropanolamme vehicle (normal 
saline). Following substitution of  phenylpropanolamine or 
saline for 15 days, cocaine was again available This proce- 
dure of  replacing cocaine with a dose of  phenyl- 
propanolamine or saline was continued throughout the 
study. Experiments ran continuously 7 days per week Drug 
or vehicle injections were 5 ml and each injection was fol- 
lowed by a 5 ml flush of  normal saline These mject~ons each 
took about 90 sec to complete 

RESULTS 

As can be seen in Fig l, neither the mean response rate 
for days 11-15 of  phenylpropanolamme substitution for each 
baboon or for the group of three baboons is substantially 
different from that obtained on days 11-15 of  sahne substl- 
tlon over  a hundred fold range of  phenylpropanolamine hy- 
drochloride doses (0.10-I0.0 mg/kg/lnjection). Only one dose 
of  phenylpropanolamme in one baboon (ZE; 3.2 
mg/kg/mjection) maintained rates of  responding which did 
not overlap those maintained by saline As can be seen in 
F~g. 2, the related measure of  injections per day for days 
11-15 of phenylpropanolamme substitution is also not main- 
tamed at a level substantially above that maintained by saline 
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FIG 3 Mean number of food pellets per day for days 1-5 of phenyl- 
propanolamme or phenylpropanolamme vehicle (sahne) substitution 
under a FR 160-response T O 3-hr schedule of intravenous Injec- 
tion Food pellets were continuously available under a FR 30- 
response schedule of pellet dehvery Individual data for each of the 3 
baboons (RA0 ZE, TA) stud~ed as well as the grouped data (the 
hne) are shown The vertical axis represents pellets per day The 
horizontal ax~s represents phenylpropanolamme HCI dose ~n 
mg/kghnjectton plotted on a log scale The points above 'S' repre- 
sent the data obtained during sahne substitut~on 

at the phenylpropanolamme doses tested All doses of 
phenylpropanolamme in every baboon had a range of  the 
number of  InJections per day which d~d overlap those 
obtained by saline during days l l -15  of  sahne or phenyl- 
propanolamme substitution 

As can be seen in Fig 3, during the first five days of  
phenylpropanolamine substitution there was a dose related 
decrease in the number of  food pellets obtained At 3 2 and 
l0 0 mg/kg/mjectlon phenylpropanolamine, the number of  
food pellets obtained did not overlap the number of  food 
pellets obtained during the same period with saline substitu- 
tion 

DISCUSSION 

These studies indicate that intravenous phenyl- 
propanolamine over  a wide range of doses does not serve as 
an effective reinforcer in the baboon under conditions that 
other amphetamme-hke anorectics do serve as reinforcers 
[9] Although phenylpropanolamine does not serve as a rein- 
forcer, It does reduce food intake under these conditions like 
other amphetam~ne-hke anorect~cs [10] These results agree 
with the results of  a previous study from this laboratory that 
were reported in abbreviated form [10] These results also 
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agree with those  obtained by Woo lve r ton  and coworkers  [20] 
in the rhesus  monkey  In the rhesus  monkey ,  as in the ba- 
boon,  in t ravenous  phenylpropanolamine  does  not  serve  as 
an effect ive  re inforcer  under  condi t ions  that o ther  drugs 
such as amphe tamine  [20] are effect ive reinforcers  and 
phenylpropanolamine  does reduce  food intake 

Woo lve r ton  and coworke r s  [20], also, report  that  phenyl-  
p ropanolamine  can in some,  but  not  all, monkeys  set the 
occas ion  for amphe tamine  appropr ia te  responding in mon-  
keys  trained to discr iminate  amphe tamine  f rom saline Simi- 
lar results have  been  repor ted  in rats [13,14] These  results 
along with prev ious  results repor ted  in the l i terature indicate 
that  the discr iminat ive and reinforcing propert ies  of  the 
phenyhsopropylamines  may not  covary  (cf. [15]) 

The results  obtained in this s tudy as well as those  ob- 
tained in prev ious  studies in nonhumans  indicate that 
phenylpropanolamine  has a low potential  for abuse This  
conclus ion is in accord  with the results available from con- 
trolled human studies Chait  and coworkers  [5] found no 
pre fe rence  for phenylpropanolamine  as compared  to placebo 
in normal  volunteers  Slmdar  results were  obtained in pa- 
tients being t reated for obesi ty  [3] 

To what  extent  counterfe i t  amphe tamine  " l ook -a l i ke"  
preparat ions  maintain an abusive  pat tern of  use is unknown.  
F r o m  the available exper imenta l  l i terature it would  appear  
unlikely that phenylpropanolamlne  is serving as a re inforcer  
to maintain this behav ior  if  it does  occur  Phenyl- 
p ropanolamlne  may possibly increase the rate of  this behav-  
ior due to the over lap  in its d iscr iminat ive  stimulus proper-  

ties with amphetamine ,  much  in the manner  that a st imulus 
associated with food presenta t ion  might increase the rate o f  
behavior  normal ly  maintained by food when  the behavior  is 
undergoing ext inct ion [2]. Al ternat ively  if these counterfei t  
amphetamine  preparat ions do maintain the behavior  leading 
to their  self-administrat ion another  ingredient may be re- 
sponsible for the reinforcing effects o f  these preparat ions  
For  example  caffeine is a f requent  componen t  of  these prep- 
aratlons and is thought  to play an important  role in the main- 
tenance  o f  coffee drtnking [1 I] Likewise  ephednne  is a fre- 
quent  componen t  of  these prepara t ions  and has been shown 
to produce  amphetamine- l ike  subject ive effects  m drug 
abusers  [17] and to serve  as a re inforcer  in baboons and dogs 
[9,19] Finally,  it is important  to note that while phenyl-  
propanolamlne  may not be important  for the reinforcing ef- 
fects o f  counterfe i t  amphetamine  preparat ions,  phenyl-  
propanolamine  may contr ibute  important ly  to the adverse  
effects of  these  compounds  especial ly  when large doses are 
consumed,  since phenylpropanolamine  has been repor ted  to 
produce psychotomine t ic  effects  [6,18] and adverse  car- 
d iovascular  effects  I6] 
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