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when both enkephalin degrading enzymes, enkephalinase 
and aminopeptidase were completely inhibited in the pres- 
ence of the mixture of dipeptides 7'1~ Lindberg and Dahl ll 
did not detect a kyotorphin-induced Met-enkephal in 
release when using bacitracin as a peptidase inhibitor. 
However, bacitracin (about 4.3 x 10 -5 M) might be a less 
potent peptidase inhibitor than the mixture of dipeptides 
(each 1 mM) l~ therefore the added kyotorphin and 
released Met-enkephal in may have been degraded during 
the superfusion. 
It has been reported by several investigators that endoge- 
nous opioid peptides are involved in the response to the 
nociceptive stimuli x2,~3. Most recently Kuraishi et al. 14 
demonstrated that during the nociceptive stimuli, Met- 
enkephal in is released from the nucleus reticularis gigan- 
tocellularis of  the rat medulla  oblongata, a most sensitive 
site to the analgesic effects of morphine and enkepha- 
linXS, 16, thereby suggesting that enkephalin may play a role 
in pain regulation. Our present data suggest that both 
kyptorphin and D-kyotorphin produce analgesic effects by 
the induct ion of Met-enkephalin release. However, D-kyo- 
torphin shows higher in vivo analgesic activity than does 
kyotorphin 8,9, despite the finding that both dipeptides are 
equipotent regarding enkephal in release. In preliminary 
experiments it was shown that kyotorphin (10-5-10-3M) 
was completely degraded within 10 min  when incubated 
with S2-fraction or Pz-fraction of  the rat brain at 37 ~ In 
contrast, D-kyotorphin (10-5 M) remained intact after incu- 
bat ion for 60 min in these brain fractions. The more 
powerful action of D-kyotorphin can therefore be ex- 
plained by the fact that it is more stable in the brain 
fractions than kyotorphin. 

Thus, D-kyotorphin can probably serve as a useful tool for 
investigating the involvement of enkephal in in a variety of 
behavioral situations and may even represent the prototype 
of a new class of pharmacological agents. 
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Summary. The levels of available norethindrone were found to be similar in women and rabbits after s.c. administrat ion of 
crystalline and amorphous norethindrone acetate respectively, and this study indicates that the rabbit  may be used as an 
animal model for further investigation with this contraceptive steroid. 

Norethindrone (NET), a biologically active metabolite of 
norethindrone acetate (NETA) is reported to be available 
in the plasma of animals 2 and women 3'4 after s.c. insertion 
of a silastic implant  containing NETA. The present study is 
a comparison between the availability of NET in the serum 
of women and rabbits after administration of allomorphs of 
NETA through the s.c. route, to examine whether the rabbit  
could be used as an animal model for pharmacological and 
toxicological studies of this contraceptive steroid. 

Materials and methods. Polydimethyl siloxane (silastic) im- 
plants-D were prepared with 40 mg crystalline or amor- 
phous NETA according to the method described else- 
where 5. Groups of 6 women and 6 New Zealand breed 
female albino rabbits were selected for this study. A single 
silastic implant  containing crystalline NETA was s.c. insert- 
ed in the thigh of each woman under  local anesthesia with 
2% xylocaine. Similarly, an implant  containing amorphous 
NETA was inserted in the thigh of a hind leg of each rab- 

Serum NET levels (ng/ml) after insertion of an implant containing 40 mg NETA 

Treatment period (in weeks) 
1 2 3 4 6 8 10 12 14 16 18 

Women mean (n = 6) - 1.2 1.7 1.4 1.5 1.2 1.2 1.0 0.9 - 
Women mean -t- SD - 0.5 0.6 0.4 0.8 0.5 0.4 0.2 0.6 - 
Rabbits mean (n = 6) 3.1 3.8 1.4 1.4 1.1 0.9 1.0 1.1 0.8 1.0 0.7 p > 0.1" 
Rabbits mean q- SD 0.8 2.3 0.3 0.6 0.4 0.2 0.5 0.1 0.1 0.2 0.4 

n, Number of samples, *not significant. 
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bit. Blood samples were collected fortnightly up to the 16th 
week in women and 18th week in rabbits. Serum samples 
were analyzed for the peripheral NET level by a radioim- 
munoassay technique 2. The statistical evaluation (analysis 
of variance) of results was performed using a programmed 
memory m a Hewlett-Packard calculator (model 
Hp-09810). 
Results. In women, the mean serum NET level (table) fluc- 
tuated between 1.4 and 1.5 ng/ml up to the 8th week. 
Thereafter, it was almost constant around 1.2 ng/ml up to 
the end of the treatment period. In rabbits, the NET level 
followed a similar pattern except in the tst and 2nd weeks, 
where it was quite high, yet no statistical significant differ- 
ence was observed between the mean serum NET levels in 
women and rabbits in this study. 
Discussion. The present study revealed that NET was 
equally bioavailable in both women and rabbits after inser- 
tion of implants containing allomorphs of NETA. A similar 
value for NET was also observed in rabbits with implants 
containing crystalline NETA 2 except that an initial surge 
was found in the present study. This discrepancy probably 
resulted from the difference in the pre-equilibrium diffu- 
sion rate between crystalline and amorphous NETA 

through the wall of  the silastic implant. A serum NET level 
of about 1 ng/ml has also been reported in women with an 
implant of  NETA 3, and this level appeared to have a 
therapeutic effect for the control of conception in women 6. 
Moreover, the NET levels attained in rabbits were found to 
be almost identical with those observed in women. These 
findings, therefore, s.uggest that the rabbit may serve as an 
animal model for further study with this contraceptive 
steroid. 
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Summary. Several drugs of various pharmacological classes were tested for antimicrobial activity by the agar diffusion 
technique and minimal inhibitory concentration (MIC) estimation. Among them diclofenac sodium, haloperidol, meclas- 
tine fumarate, chlorpromazine, chlorimipramine and promethazine were the more active. 

Interference with bacterial growth by therapeutic drugs, 
other than antibiotics, has not been thoroughly investigat- 
ed. Of the main drug classes so far studied, an antibacterial 
property has been reported for narcotic analgesics t, local 

2 4  5 6  anesthetics , several hormones '  and some psychotropic 
agents 7-u, This study aimed at extending the search for 
antimicrobial activity among various drug categories. 
Materials and methods. One or more drugs from each of  the 
main drug categories (classified according to their action on 
the body systems) were studied. For assessment of  the 
antibacterial activity of the drugs the following strains were 
used: Staphylococcus aureus (ATCC 25923), Escherichia 
coli (ATCC 25922), and Pseudomonas aeruginosa 
(ATCC 27853). For  the disc assay, Petri dishes (90 mm in 
diameter) were filled with 15 ml of Mtiller-Hinton agar 
(Difco). Discs of  Whatman's paper No. 3 (5 mm in diame- 
ter) impregnated with 0.01 ml of  each drug solution were 
placed on the surface of  the agar inoculated with bacterial 
suspension (5 x 106 cells). After incubation of the plates at 
37 ~ for 24 h the diameter of  the inhibition zone was 
measured. MICs were determined by the agar dilution 
technique; overnight tryptic soy broth (TSB, Difco) cultures 
of the test organisms were diluted 1:1000 with fresh TSB 
and 0.02 ml of this dilution was inoculated onto Mtiller- 
Hinton agar plates containing doubling dilutions of the 
drug. The inoculum level obtained was approximately 
2 x l04 organisms. After overnight incubation at 37 ~ the 
plates were examined and the MIC recorded as the lowest 
concentration totally preventing visible growth. 
Results. Drugs with no detectable antibacterial activity at 
the concentrations tested are presented in table 1. The 

mean inhibitory zone and the MIC for the drugs found to 
possess antimicrobial activity are shown in table 2. Among 
them the most potent against Staphylococcus aureus were 
diclofenac, haloperidoI, meclastine, chlorpromazine, chlor- 
imipramine and promethazine, in decreasing order. Against 
E. coli haloperidol, meclastine, chlorpromazine, chlorimip- 
ramine, promazine and promethazine, in the same order, 
gave the strongest positive results. Pseudomonas aeruginosa 
was very resistant to all drugs tested. 
Discussion. Antibacterial activity of drugs other than anti- 
biotics may be interesting for 3 reasons, a) Use of drugs 
possessing antimicrobial properties, prior to obtaining sam- 
ples for microbiological tests, may be the cause of  false 
negative results, b) As the combined use of  several drugs 
and antibiotics is common, knowledge of  the antimicrobial 
properties of a drug could be of  practical importance for 
anticipating interactions between this drug and antibiotics. 
c) An investigation of the effects of  drugs on single ceils 
may promote the elucidation of the biochemical action of 
these compounds. 
Topical anesthetics have been reported to inhibit bacterial 
growth 2-4. Cocaine in a concentration as low as 2.5% was 
lethal to Staphylococcus albus, P. aeruginosa and Candida 
albicans 2. In our study, approximately the same concentra- 
tion of lidocaine and procaine was not able to produce an 
inhibitory zone in the bacteria tested. This difference was 
expected since the disc assay method is less sensitive in 
detecting antimicrobial activity, compared with the growth 
inhibition test used by Kleinfeld and Ellis 2. The same holds 
true for morphine and heparin, to which antibacterial 

1 1 2  activity has been ascribed ' . Synergistic effects of pheno- 


