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mixture of 3 and 10% Pd/C in a long glass tube was heated at 
285~ for 4 min. The product  deposited on the tube wall was 
purified by HPLC to give a purple crystalline compound (yield: 
73 %) which was identical with linderazulene (1) in all respects, 
In addition to moderate ant i tumor activity, compounds 1-3 are 
antifungal against Candida albicans, 3 being most  active. Com- 
pounds 1 and 3 also show immunostimulatory activity at low 
concentrations, while 2 exhibits immunodepressant  activity. 
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* We thank Drs M. Lui, P. McCarthy, and G. Faircloth for the biologi- 
cal testings. 

0014-4754/87/060624-0251.50 + 0.20/0 
�9 Birkh~iuser Verlag Basel, 1987 

Circadian fluctuation of susceptibility to haloperidol under constant conditions 

H. Nagayama*, A. Takagi** and R. Takahashi*** 

* Department of Neuropsychiatry, Medical College ofOita, Oita 879-56 (Japan), ** Takagi Mental Hospital, Shimabara 855 (Japan), and 
***Department of Neuropsychiatry, Tokyo Medical and Dental University, School of Medicine, Tokyo 113 (Japan), 3 November 1986 

Summary. An endogenous circadian rhythm of the sedative and ant iapomorphine effects of haloperidol was observed under constant 
conditions for 7 days as well as under an entrained light-dark cycle. 
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A circadian rhythm of susceptibility to haloperidol 1, chlor- 
promazine 2, tetrabenazine 3 and apomorphine 4 has been shown 
to exist. The rhythm is synchronized to the light-dark (LD) 
cycle; since it is reversed following the reversal of the cycle< 
But this alone does not  clarify whether this rhythm is due to 
endogenous causes or is merely a response to the external light- 
dark cycle. This can be determined by studying whether it per- 
sists when conditions such as light, temperature, and humidity, 
are kept constant. We carried out such a study of the sedative 
and additionally ant iapomorphine effects of haloperidol. 
Method. Male S.D. rats weighing 300-400g were used. They 
were kept in a quiet dark  animal house under controlled lighting 
conditions with 12 h of artificial light between 19.30 h and 07.30 
h and 12 h of complete darkness. For  at least 5 weeks before the 
experiment the temperature of the room was maintained at 
25~:1 ~ humidity at 55%. Food and water were supplied ad 
libitum. A dim red light was used during injection. 
1) Circadian fluctuation of the sedative effect of haloperidol 
under constant conditions. The activity of one rat  placed in a 
completely dark sound-proof  room was measured with Animex 
DS (AB FARARD) .  Haloperidol 0.5 mg/kg (0.05 % solution) at 
a temperature of 24~ was administered i.p. with the utmost  
care not  to excite the rats. After the administration the sedation 
period was assessed by the method of Nagayama et al. 3. The 
sedation period is defined as the time from the beginning of 
sedation due to the administration of haloperidol to the time the 
Animex reads 90 counts/10 min. Haloperidol was administered 
0-168 h after rats were placed under constant  conditions at one 
of the following times: 01.30, 07.30, 13.30, 19.30 h. Each rat  was 
used only once in the experiment. 
With the control group, under 12:12 LD conditions, a similar 
experiment was conducted in the sound-proof  room. At each 
administration of haloperidol or saline, a group of 4 rats were 
used. 
2) Circadian fluctuation of the ant iapomorphine effect of halo- 
peridol under constant  conditions. Under  the same conditions as 
in (1), haloperidol 0.5 mg/kg was administered i.p. to one group, 
and to the other saline i.p. To both  groups, apomorphine 5 
mg/kg was administered s.c. 1 h later and the durat ion of AISB 
(apomorphine-induced stereotyped behavior) assessed accord- 
ing to the method of  Nagayama et al. 4. 

Haloperidol or saline was administered 42-60 h after rats were 
placed under constant conditions at one of the following times: 
01.30, 07.30, 13.30, 19.30 h. Each rat was used only once in the 
experiment (N = 6/group). The AISB duration was compared 
between the saline- and haloperidol-treated groups, to calculate 
the AISB inhibition percentage, which was used as an index of 
the ant iapomorphine effect of halol~eridol. 
With the control group, under 12:12 LD condition, a similar 
experiment was conducted in the same sound-proof  room. 
Results and discussion. A significant diurnal fluctuation in the 
sedative effects of haloperidol was observed under 12:12 LD 
with the peak at 19.30 and nadir  at 07.30 h. A similar rhythm 
was also observed daily for 7 days under  constant  conditions 
(fig. 1). 
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Figure 1. Rhythm of sedative effect of haloperidol under constant condi- 
tions. Significant differences were observed in 24 h covering 5 adminis- 
tration times centering on a (p < 0,05) or b (p < 0.0 I) (one-way ANOVA). 
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The an t iapomorphine  effect o f  haloperidol  after 42-60 h under  
cons tant  condi t ions has a circadian rhy thm with almost  the same 
pat tern  as under  an LD cycle (fig. 2). In o ther  words,  rhythmic.  
susceptibility to haloperidol  persisted in the absence o f  time 
cues, showing that  this rhy thm is endogenous.  
This conclusion does no t  agree in many  points  with previous 
reports.  Davis et al. 5 and Holcslaw et al. 6 repor ted  the disappear-  
ance o f  a rhy thm o f  susceptibility to drugs under  cons tant  condi-  
t ions; Scheving et al. 7 repor ted  that  a rhy thm with two peaks or 

, irregular pat terns appeared.  In these experiments,  however,  
animals seem to have been placed under  cons tant  condi t ions for 
too long a period. Since each animal 's  rhy thm is expected to 
free-run with its own period,  placing animals under  cons tan t  
condi t ions  for too long would bring about  apparent  disappear-  
ance o f  the rhythm.  This may explain the data  reported by Davis  
et al. and Holcslaw et al., which were obtained f rom only two 
measurements  a day. Fur thermore ,  in the experiments described 
by Scheving et al., rats were no t  raised individually and social 
synchronizers may have modif ied the results. 
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Figure 2. Rhythm of antiapomorphine effect of haloperidol under con- 
stant conditions. A Group under controlled lighting conditions. B Group 
under constant conditions. Significant difference from 19.30 (ANOVA). 
p < 0.05, **p < 0.01. 
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Instructions to Authors 

Experientia is a monthly journal for life sciences devoted to publishing 
articles which are interdisciplinary in character and which are of general 
scientific interest. Considered for publication will be hitherto unpub- 
lished papers that fall within one of three categories: 

Reviews (one-man and multi-author reviews) 
Mini-reviews (1-2 printed pages) 
Short Communications (t 2 printed pages) 

Papers reporting on work that is preliminary in nature, or wherein 
animal experiments have been conducted without the appropriate anes- 
thesia, will not be accepted. 
Manuscripts (including all tables and figures) must be submitted in trip- 
licate and must be in English. Title pages should bear the author's name 
and address (placed directly below the title), a brief abstract (of approx- 
imately 50 words for short communications) mentioning new results 
only, and a listing of key words. Footnotes must be avoided. Tables, and 
then figures, are to follow the body of the text and should be marked 
with self-explanatory captions and be identified with the author's name. 
All data should be expressed in units conforming to the Syst~me Inter- 
national (SI). Drawings are to be on heavy bond paper and marked 
clearly in black. Photographs should be supplied as glossy positive 
prints. Please note that we use two different systems for citing refer- 
ences. 1. For Review Articles, references should be arranged alphabeti- 
cally and be numbered. Within the text, literature should be referred to 
by number and, where indicated, by author. The references should con- 
tain full journal article titles and the first as well as the last page of the 
article cited. 2. For Short Communications and Mini-reviews, an abbre- 
viated bibliography is requested and references should be listed chrono- 
logically. Please consult a current issue of Experientia or inquire at the 
editorial office for details on form. 
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fall: 
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Pharmacology 

3. Endocrinology 

4. Cellular Biology 
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Immunology 

5. Genetics, Developmental Biology 

6. Ethology, Ecology 
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nuscripts have been evaluated by a minimum of two field experts, Fifty 
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