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Background 
The neuro- and general cytoprotective effects of 
PACAP have been proven in several in vitro and in vivo 
studies. It is now well-known that PACAP is a 
potential protective peptide for in vivo treatment of 
various diseases. However, it is not known, how 
different systemic PACAP treatments would affect 
the general behavior of the animals. A few studies 
have shown that centrally administered PACAP alters 
locomotor behavior. For example, 
intracerebroventricularly administered PACAP 
increases motor activity [Masuo et al. 1995]. However, 
PACAP injection into the paraventricular nucleus of 
the hypothalamus descreases locomotor activity 
[Norrholm et al. 2005]. No data are available on the 
general behavioral and motor coordination effects of 
systemic (intravenous or intraperitoneal) PACAP 
treatment. Given the fact that PACAP is an emerging 
therapeutic agent in several diseases, it is very 
important to test how PACAP treatment affects the 
general behavior and motor coordination of the 
animals.   
Although most studies are performed in male animals, 
females do not necessarily respond to PACAP 
treatment the same way. We have previously shown 
that that the marked protective effect of PACAP in a 
rat model of Parkinson`s disease observed in male 
rats was not so obvious in female rats: only a slight 
behavioral amelioration was found [Reglodi et al. 
2006]. 
Based on this background, the aim of this preliminary 
study was to investigate how PACAP affects the 
open-field behavior of animals 1 day after the 
treatment in male and female rats.  
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Materials & methods 

Behavioral-locomotor testing 
Rats were placed in an open-field of 45X45 cm, with 50 
cm wall around. Testing was carried out under dim red 
light and each rat was video-recorded for 5 minutes at 
the same time of the day for each group (13-15 PM). 
Evaluation of the recordings was done by an investigator 
unaware of the treatment. Motor activity was measured 
as total ambulation time, showing how much animals 
moved forward and/or in lateral direction with their 
trunk in horizontal position, lifting and placing each limb 
at least once in every 5 seconds. Total resting time was 
measured when animals did not show any activity (no 
head moves or grooming activity). Distance covered in 
centimeters, turnings, total number of rearings (with or 
without leaning against the wall) and the percentage of 
free rearings (without leaning against the wall) 
compared to total rearings were also recorded. Open-
field tests were performed 1 day before the treatments 
and 1 after the treatments. Time spent in the center 
and at the periphery of the arena was measured 
(indicative of anxiety) according to previous 
descriptions [Reglodi et al. 2004, 2006]. 

PACAP treatment 
50 ug/100ul/animal PACAP (PACAP1-38) was given 
intravenously 1 day after the first videorecording.   
Statistical analysis 
Results are given as mean  SEM. Comparison 
between parametric data in the open-field tests is 
done by ANOVA followed by Neuman-Keul`s posthoc 
analysis. Nonparametric data are compared using 
nonparametric ANOVA test followed by Dunn`s 
posthoc analysis. Treatment differences were 
considered significant at P<0.05.  
 

Results 

Conclusion 
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4. The decreased locomotion was also 
supported by the measured distance  
covered. PACAP-treated female rats 
covered significantly less distance. 

Differences in locomotor activity after PACAP treatments 
were only observed in female animals. In males, no 
significant differences were observed (data not shown). 

In summary, our present results indicate that  
intravenous PACAP treatment leads to no 
locomotor or behavioral alterations in MALE 
animals 1 day after treatment. 
 
In contrast, FEMALE animals react to PACAP 
treatment more sensitively. The decreased 
locomotor behavior may indicate either a 
direct decreasing effect of intravenous PACAP 
injection on locomotion or increased anxiety. 
However, it may also indicate increased 
memory performance, since animals tend to 
move less in the open field after repetitive 
exposures. We also found that female rats 
move more in the periphery and less in the 
center, indicating increased anxiety. This is in 
accordance with the previously described 
anxiogenic effects of PACAP. 
 
Furthermore, our results point to the gender-
specific effects of PACAP and thus, the 
necessity of examining the actions of PACAP in 
both male and female animals.  
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1. Activity in the open-field was 
significantly reduced 1 day after PACAP 
treatment 
 

2. Rearing activity showed similar results: 
female rats reared significantly less 1 day 
after PACAP treatment.  
 
 

  

  

  

  

  

3. Rats have increased anxiety in the open part of the arena compared to the peripheral parts 
(along the walls). One day after PACAP treatment, female rats spent significantly more time near 
the walls compared to pretreatment and  control values. At the same time, they spent less time in 
the center. This may indicate that PACAP treatment led to increased anxiety.  
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*p<0,05     **p<0,01     ***p<0,001 


