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Abstract. In both experimental groups an intraperitoneal injection 
of a single dose of 450 mglkg p-Chlorophenylalanine (p-CPA) containing 
l.OO/a arabic gum and 450 mglkg p-CPA containing O.lo/oi Tween 80 re- 
sulted in a similar drop of the serotonin (5-FIT) and 5-hydroxyindoleace- 
tic acid (5-FIIAA) level in the anterior (HA) and posterior (HP) hypotha- 
lamus, midbrain (GC) and amygdala (AM). Despite the fact that just the 
same decrease in the 5-HT turnover occurred in both groups, only in 
the group treated with p-CPA containing arabic gum a rise in, past- 
carbachol emotional-defensive response was observed. The level of do- 
pamine (DA) did not change in both groups. The level of noradrenaline 
(NA) in the p-CPA with arabic gum treated group was not subject to 
any change, whereas in the p-CPA with Tween 80 treated group its 
considerable decrease was noticed, though no essential statistical differ- 
ences appeared: in HA by 26O/o, in  FIP bp 38O/(v, in GC by 23I0/a and in 
AM by 62O/(v as compared to control group (NaC1 treated) and in HA by 
35O10, in H P  by 41°/o, in GC by 33O/(v and in, AM by 50°/o as  comparer' 
to the p-CPA with arabic gum treated group. In all groups of animals 
there occurred neither spontaneous aggressive behavior nor changes in 
spontaneous motility. The results obtained make it clear that Tween 80 
exerts its effect both on biochemical and behavioral processes. Thus, i t  
should be acknowledged that using sorbitans in the investigation of brain 
mechanisms is inadvisable. 



INTRODUCTION 

In our previous study (9) we pointed out that i.p. injection of O.lo/o 
saline solution of Tween 80 resulted in a decrease of post-carbachol 
growling response in cats, while a t  the same time, there occurred a rise 
in the 5-HT turnover in the emotional structures of the brain, i.e. hypo- 
thalamus, midbrain and amygdala. Consequently, the obtained results 
indicate that Tween 80 ack per se and therefore we raised a question 
whether it was advisable to use sorbitam while preparing suspensions 
of chemical compounds solutions used in the investigations of brain me- 
chanisms. In looking through the literature we have not come across any 
objections of this kind, and as our results have no reference to any other 
research, we have found i t  relevant to perform further experiments in 
order to obtain some additional information supporting our view. The 
problem is of the utmost importance, because sorbitans are often, though 
not generally, used in various neurochemical and neuropharmacological 
investigations. In the present study another scientific approach was ap- 
plied - Tween 80 was added to the suspension of p-CPA solution, the 
compound which brings about a definite attenuating effect on the 5-HT 
synthesis (3). Also, it is a well established fact that a decrease in the 
5-HT level in the brain result in a rise in general emotional arousal, 
causes an increase in aggressive behavior and intensification of various 
types of emotiolal-defensive responses. 

Additionally, the experiments in this study were designed to investi- 
gate if  and to what degree an attenuation of the 5-HT system activity 
affecties the level of cats motor activity. 

MATERIAL AND METHODS 

Subjects and surgery 

The experiments were carried out on 15 cats of both sexes. All cats 
had two cannulas chronically bilaterally implanted in the anterio-medial 
hypothalamus according to the stereotaxic coordinates of Snider and 
Niemer's atlas (10): A == 13.0, L = 1.5, H = -3.0. The details of sur- 
gery and microinjection procedure were described earlier (6). 

Drugs 

Carbachol (carbachol puriss, Koch-Light) was dissolved in  a 0.9OIo 
NaCl solution and injected bilaterally 4 ygll yl into each part of hypo- 
thalamus, p-Chlorophenylalanine (DL-p-Chlomphenylalanine. Sigma) was 



prepared in a concentration of 450 mg/5 cm3 of O.g0la NaCl solution 
containing l .OO/o of arabic gum and 450 mg/5 cm3 of 0.9"o NaCl solution 
containing O.l'O/o of Tween 80 (polyoxyethyleneso~rbitan monmleate, Sig- 
ma). p-CPA was given in a single dose of 450 mgJkg i.p. The control 
group was treated with a 0.9°/o NaCl solution in the same way in a vo- 
lume 5 cm3/kg. 

Experimental procedure 

Recording of the spontaneous motility. Spontaneous motility in cats 
was measured by the open-field method in the experimental chamber, 
whose dimensions were 100 X 100 X 70 cm. The f lmr of the chamber 
consisted of 100 plexiglass panels measuring 9 X 9 cm each, which were 
independent recording units; a moving animal pressed them, which was 
being recorded by the automatic counting system and then printed. The 
experimental chamber was placed in a separate, partly noise-attenuat- 
ing enclosure. In the adjoining room the experimentator was attending 
to the recording system as well as observing the behavior of the animals 
on a television monitor. The animals' motility was registered twice with- 
in 30 min a t  7 day intervals, and means values from these two experi- 
ments established the control level for the data obtained 36 h following 
either p-CPA or NaCl injection. Recordings of motility were carried out 
at 8 o'clock in the morning. This being done, the cats were immediately 
carried into another experimental chamber, where emotional-defensive 
responses evoked by intrahypothalamic carbachol injection were record- 
ed. 

Recording of the post-carbachol growling response. The intensity of 
the emotional-defensive behavior evoked by carbachol injections into 
the hypothalamus was evaluated by recording the latency period of 
growling response (L), the total number of growls (N), the total number 
of their duration (T) and the total time duration of vocalization (D) (for 
details see 1,6). The response was considered completed if a growl was 
not followed by another within 3 min. All the cats were tested twice at  
7 day intervals for growling response and mean values from these two 
experiments established the control level for the data obtained 36 h fol- 
lowing p-CPA or NaCl injection. The animals were then divided into 
three groups: 

Group I (n = 5). The cats were injected i.p. with 0.9Q/o NaCl solution 
in a volume of 5 cm3/kg, and inte~nsity of the carbachol-induced growling 
response and spontaneous motility was measured 36 h after the saline 
injection. 



Group I1 (n = 5) like Group I, but p-CPA in a dose of 450 m g k g  
containing 1.0Vo of arabic gum was injected i.p. 

Group I11 (n = 5) like Group I, but p-CPA in a dose of 450 mg/lrg 
containing O.lO/o of Tween 80 was injected i.p. 

Sixty h after p-CPA (or NaC1) injections all cats were killed by de- 
capitation; their brains were rapidly removed and four structures, i.e. 
the anterior hypothalamu.; (HA), the posterior hypothalamus (HP), the 
midbrain central grey matter (GC) and the amygdala (AM) were sepa- 
rated with dissection and kept frozejn (for details see 8). Concentrations 
of noradrenaline (NA), dopami,ne (DA), serotonin (5-HT) and 5-hydroxy- 
indoleacetic acid (5-HIAA) in HA, HP, GC and AM were determined 
spectrofluorometrically according to the method of Earlier and Leo- 
nard (2). 

Statistics 

Results were analyzed by ANOVA (mixed design) followed by Dun- 
can's multiple comparison test. 

RESULTS 

Biochemical results 

ANOVA demonstrated statisticaily significant differences in the con- 
tents of 5-HT and 5-HIAA between groups, which were FzIl2 = 4.14, 
p < 0.042 for 5-HT and Fzi,,  = 22.53, p < 0.001 for 5-HIAA. Some fur- 
ther and more detailed analysis by means of Duncan's test showed that 
the level of 5-HT was lower in Group I1 vs. Group I (p < 0.05) and 
Group I11 vs. Group I (p < 0.05) and there were no differences in Group 
I11 vs. Group 11. The level of 5-HIAA was lower in Group I1 vs. Group 
I (p < 0.001) and in Group I11 vs. Group I (p < 0.001); there were no 
differences in Group I11 vs. Group 11, either (Table I). No significant 
differences occurred in the contents of 5-HT and 5-HIAA in particular 
brain structures. Moreover, there were no significant interactions be- 
tween brain structures and groups. 

Tu'o significant differences in the contents of NA and DA between 
particular groups were observed, however, it was demonstrated that 
statistically significant differences existed between particular brain 
structures, which were F,,,, = 27.71. p < 0.001 for NA and F,,,, = 27.56, 
p<0.001 for DA. No i~teractions occurred between brain structures 
and groups. 

Despite the fact that there were no statistically significant differ- 
ences in the contents of NA in particular experimental groups, it shoold 



Regional brain concentration of NA, DA, 5-HT and 5-HIAA in Group I - i.p. 0.976 NaCI solution 
injected, Groap [I - i.p. p-CPA containing 1.0% arabic glim injectcd and Group It1 -- i.p. p-CPA 

containin2 Twcen 80 injected 
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be pointed out that in Group I11 (p-CPA with Tween 80 treated cats) 
there occurred a great percentage lowering of the NA level in HA by 
26O/d, in HP by 38O/a, in GC by 23O/o and in AM by 62O/o as compared 
to Group I (NaCl treated animals) and in HA Qy 35O/o, in HP by 41P/a, 
in GC by 33Vu and in AM by 50°/u as compared to Group I1 (p-CPA 
with arabic gum treated animals). 

Spontaneous motility 

ANOVA 'demonstrated that there were no significant differences in 
motility either between groups or repeated measures before and after 
treatment. No significant interactions occurred between treatment and 
groups. 

Post-carbachol growling response 

ANOVA showed that there were no significant differences as regards 
all the measured parameters of post-carbachol growling response, i.e. 
latency period, number of growls, time of their duration and time du- 
ration of vocalization both between groups and treatment. The only si- 
gnificant interactions between treatment and groups occurred with res- 
pect to the number of growls: FzIIz  = 4.52, p < 0.034. By means of Dun- 
can's test for interactions it was demonstrated that there was a signifi- 
cant increase in the number of growls only in Graup I1 36 h foll~wirzg 
the administration of p-CPA containing l.OO/o arabic gum as compared 
to control level (before treatment) (p < 0.05) (Fig. 1). 

After the administration of p-CPA, which causes a decrease in the 
serotonergic system activity, no cat out of 10 displayed any spontaneous 
aggressive behavior. 

DISCUSSION 

The results obtained in the current investigation provide substantial 
support for the view-presented in our previous study (9) that it is inad- 
visable to use sorbitans in the investigation of brain mechanisms. Fur- 
ther data, illustrating how significant an effect on behavioral as well as 
neurochemical processes Tween 80 exerts, were obtained. In the cats of 
Group 111, 36 h following the injection of p-CPA containing O.lO/o Tween 
80, no changes in the intensity of post-carbachol emotional-defensive re- 
sponse were observed. In Group I1 however the same dose of p-CPA 
containing l.OO/o arabic gum caused at the same time an increase in post- 
carbachol defensive response, illustrated by a statistically significant rise 
in the number of growls. Moreover, if should be pointed out that in both 



Fig. 1. The effect of i.p. 0.9°/o NaCl solution 
(white bars), 450 mglkg p-CPA containing 
1.0% of arabic gum (dashed bars) and 450 
mglkg p-CPA containing O.lO/O of Tween 80 
(doted bars) administration on carbachol-in- 0 lmml 

it, 

duced growling response. Mean latent pe- 
riod of growling response (L), mean number 
of growls (N), mean time of their duration 
(T) and mean time duration of vocalization 

33 - 

(D) f SEM. Control level before NaCl or rO 

p-CPA treatment (A) and 36 h after treat- 
ment (B). * p  < 0.05 as compared to the con- 

trol data, Duncan's test. 

groups p-CPA caused a similar fall in the 5-HT and 5-HIAA level in all 
the investigated brain structures. This evidence speaks strongly for the 
fact that it was due to the action of Tween 80 that an increase in the 
emotional-defensive behavior in Group I11 was not observed. Numerous 
data obtained in investigations carried out by different authors on va- 
rious animals and models of emotional-defenslive responses provide a re- 
liable and explicit support for the interpretation that as a result of a de- 
crease in the 5-HT system activity an increase in the emotional-defensive 
behavior occurs (ref. 4, 11). We observed much the same dependence in 
our earlier investigations (8) in the applied by us model of postcarbachol 
emotional-defensive response in cats. Further evidence supporting the 



point that Tween 80 exerts an effect on the central mechanisms is the 
fact that in Group I11 (p-CPA containing Tween 80) in all the examined 
structures a considerable lowering of the NA level occurred, which was 
not observed in Group I1 (p-CPA containing arabic gum) as well as in 
earlier experiments (8) in which p-CPA suspension was prepared in 
a 0.90Ioi NaCl solution. Also, some other authors using p-CPA suspension 
containing Tween 80 in their investigations noticed that the level of NA 
decreased by 20 - 40010 (3,5). However, this fact was not related to action 
of the sorbitan. 

The results obtained in  the present experiments demonstrated that 
in cats, unllke in rats, neither spontaneous aggressive behavior nor an 
increase in motility following the attenuation of the 5-HT system funct- 
ion occurred. The present results are congruent with the earlier findings 
obtained after 5-HT depletion by means of p-CPA (8) as well as after 
chemical lesions of 5-HT neurons in the dorsal raphe nucleus (7). It is 
likely that we have to do here with certain specific species characteristics. 
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