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Dopaminergic potency of apomorphine homologues in mice with 
unilateral lesions of the caudate nucleus 

J. PEARL, Sterling- Winthrop Research Institute, Rensselaer, New York 12144, U.S.A. 

The N-propyl homologue of apomorphine appeared to 
be more potent than apomorphine in improving symp- 
toms of parkinsonism in man (Cotzias, Papavasiliou & 
others, 1976). Likewise, the N-propyl homologue was 
more potent than apomorphine in producing postural 
asymmetries in mice (Ginos, Cotzias & others, 1975; 
Pearl, Schumann & Wood, 1976) and rats (Neumeyer, 
Dafeldecker & others, 1977) with unilateral lesions of 
the nigrostriatal system. The dopaminergic potency of 
several apomorphine homologues in mice with unilateral 
lesions of the caudate nucleus has now been assessed 
and the results compared with those of others who used 
different indicants of dopaminergic activity. 

Male Swiss-Webster mice (Taconic Farms, N.Y.), 
2&23 g at the time of lesioning and 36-45 g at testing, 
had unilateral lesions of the caudate nucleus made by 
suction according to Lotti (1971). 

Drugs were dissolved in water, and oral, intraperi- 
toneal and subcutaneous medications were 0.01 ml g-l. 
Observations, 2 min maximum duration, took place 
immediately before and 15, 30, 60, 120 and 240 min 
after medication. None of the mice exhibited postural 

Table 1. Potency of apomorphine hornologues in mice 
with unilateral lesions of’ caudate n u ~ l e i ~ s ~ .  

N-subs- ED50 (95 limits) Potency 
tituent in mg kg-’ base Slope ratio 

Oral 
n-Propyl 0.63 (0.19-2.08) 2.5b 44 

Ethyl 9.88 (8.41-11.5) 9.6 3 
Methyl 27.8 (21.3-36.3) 6.2 1 

n-Butyl Inactive 50 - - 

Tntraperitoneal 
n-Propyl 0.034 (0.028-0.040) 10.7c 27 

Ethyl 0.088 (0.023-0.12) 3. I 10 
Methyl 0.92 (0.82-1.09) 6.0 1 

n-Butyl Inactive 6.4 - - 

Subcutaneous 
n-Propyl 0.014 (0.010-0,019) 5.7 16 

Methyl 0.23 (0.22-0.26) 12.1 1 
n-Butyl Inactive 100 - 

aMice were observed from 15 to 240min after 
medication for postural asymmetries directed toward the 
side of the lesion. The data for the propyl and methyl 
compounds were reported previously (Pearl & others, 
1976). 

bThe slope of the propyl compound was significantly 
different from those of the ethyl and methyl compounds 
(P <0.05). 

CThe slope of the propyl compound was significantly 
different from that of the ethyl compound (P<0.05). 

asymmetry toward the lesioned side before medication. 
Mice were scored positive if they showed postural 
asymmetry toward the lesioned side during any of the 
observation period after rnedication.The ED50 values in 
mg kg-l of free base were calculated with a computer 
according to the quanta1 method described by Fimey 
(1964). At least three doses of each drug were used to 
estimate ED50 values. 

Apomorphine HCI was kindly donated by Merck 
Sharp and Dohme Research Laboratories. The thre, 
apomorphine homologues came from Sterling-Win- 
throp Research Institute: N-ethylnorapomorphine 
HCI, N-n-propylnorapomorphine HCI, N-n-butyl. 
norapomorphine HCI. Because all of the compounds 
were derived from morphine, they belong to the 
(R) - (-) series (Atkinson, Bullock &others, 1975). 

Table 1 shows the ED50 values of the drugs and the i  
potency ratios relative to  apomorphine. Potency 
increased as the N-carbon chain length increased, 
reached maximum at propyl and vanished at  butyl: 
propyl>ethyl >methyl (apomorphine)>butyl. 

Table 2 shows the effects of the three active com- 
pounds at different intervals after medication. The peak 
effect appeared to be 15 niin after subcutaneous and 
intraperitoneal injection of the compounds and from 
15 to 30 min after oral medication. At the time of peak 
effect the ED50 values of the compounds were virtually 
identical to the ED50 values shown in Table 1. At 
equiactive doses no appreciable difference in duration of 
activity of the compounds was evident. 

Results for the dopaminergic potency of the apomor- 
phine hornologues agree with some of but not all of the 
previous results. The butyl homologue was consistently 
inactive in producing postural asymmetries in lesioned 
mice (present study) and in producing emesis in dogs 
(Atkinson & others, 1975). 

The ethyl homologue was consistently more potent 
than apomorphine in producing postural asymmetries 
in lesioned mice (present study), gnawing in mice (Koch, 
Cannon & Burkman, 1968) and emesis in dogs (Atkin- 
son & others, 1975; Koch & others, 1968). The ethyl 
homologue was more potent than the propyl homologue 
in producing emesis in dogs (Atkinson & others, 1975; 
Koch & others, 1968) and gnawing in mice (Koch 8c 
others, 1968) but not in producing asymmetries in mice 
with unilateral lesions of the caudate nucleus (present 
study). 

The propyl homologue was more potent than 
apomorphine in producing postural asymmetries in 
mice with unilateral caudate lesions made by suction 
(Ginos & others, 1975; Pearl & others, 1976) and in rats 
with substantia nigra lesions made by electrolflic 
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in rats (Costall & others, 1975; Schoenfeld, Neumeyer 
& others, 1975). Whilst the propyl homologue, orally, 
was more potent than apomorphine in producing 
postural asymmetries in mice with caudate lesions 
induced by 6-hydroxydopamine, this was not so when 

2. Effects of apomorphine homologires in caudate- 
Table d rl,icr at dijfermf time intervals after medication. 
pione 

Dose No. ;< of mice responding at 

base 
mg kg-' mice time in min after dose 

0.2 
0.4 
0.8 
I .0 
1.6 

5 
10 
I2 
2 0  

16 
32 
61 

0.025 
0.035 
0.05 

0.05 
0.10 
0.17 
0 .4  
0.8 
1 . 1  
1.6 

0.0 I 
0-02 
0.04 

0.125 
0.25 
0.Z 

tested 
15 

6 0 
12 43 
8 50 
4 75 

12 75 

Ordl 

4 0 
4 50  
5 80 
4 100 

Intraperitoneal 
X I ?  

10 50  
Y loo 

4 25 
4 50 
6 83 
8 0 
R 25 

8 loo 
i n  50  

Subcutaneous 
10 20  
10 80 
5 100 

5 0 

30 60  120 240 

0 0 0 0  

50 37 37 37 
75 5 0  25 0 
75 75  33 33 

0 0 0 0  
50  50  0 0 
80 80  20  0 

100 loo 10 0 

8 8 8 0  
60 40 30 20 

100 93 75 17 

43 25 0 0 

I2 0 0 0 
50 30 0 0 
87 25 0 0 

25 0 0 0 
25 0 0 0  
83 17 0 0 
0 0 0 0  

12 12 0 0 

75 37 0 0 

10 0 0 0  

loo 20 0 0 

0 0 0 0  

30 0 0 0  

xo 20  0 (I 

the aporphines were given subcutaneously (Pearl & 
others, 1976), whilst the propyl analogue was more 
potent than apomorphine in producing stereotyped 
biting in monkeys (Atkinson & others, 1975) and in rats 
(Costall & others, 1975) this was not evident for 
stereotyped sniffing in rats (Costall & others, 1975) or 
gnawing in mice (Koch & others, 1968), and whilst in 
one study the propyl homologue was a more potent 
emetic than apomorphine in dogs (Atkinson & others, 
1975), this was not so in another study (Koch & others, 
1968). Further, the propyl homologue, injected into 
various regions of rat brain, was not substantially more 
potent than apomorphine in producing biting (Costall, 
& others, 1975) and, in vitro, not more potent than 
apomorphine in stimulating striatal adenylate cyclase 
(Miller, Kelly & Neumeyer, 1976). 

Concerning the interpretation of differences in 
potency between apomorphine and its homologues, 
several considerations may be applicable. For example, 
the lipophilic nature of the propyl homologue may 
enhance entry into brain (Burkman, Notari & Van Tyle, 
1974). That the propyl homologue was more potent than 

12 67 67 0 0 0 apomorphine in some of but not all of the tests of 
dopaminergic activity may point to the existence of 
different types of dopamine receptors in the extra- 

5 l o o l o o  0 0 0  

pyramidal as opposed to other areas of the brain 
coagulation or by 6-hydroxydopamine (Costall, (Cools & van Rossum, 1976; Neunieyer & others, 
Naylor & Neunieyer, 1975; Mendez, Cotzias & others, 1977). 
1975; Neumeyer & others, 1977), and stereotyped biting June 20. 1977 
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