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Observation of mounting behaviour for 3 h. Nmnber 
of rats in parentheses brackets. There were 4 rats in 
each cage. After testosteron alone (12 rats) 2 rats 
exhibited mounting behaviour only very occasionally 
- on an average of once every 1/4 h. The curves demon- 
strafe all of the respective averaged values for the 
number (in parantheses) of rats. 

(10 mg/kg)  was g iven  s.c. 4 t imes  in per iods  of 24 h, t he  
las t  dose be ing  51/2 h before t he  b e g i n n i n g  of t he  observa-  
t ion .  T e s t o s t e r o n - p r o p i o n a t e  was dissolved in sesame oil. 
P C P A  es ter  (100 mg/kg)  was in jec ted  i.p. t h r i ce  in  per iods  
of 24 h ;  t he  las t  dose be ing  24 h before  t he  b e g i n n i n g  of t he  
obse rva t ion .  Methyserg ide  (1 m g / k g  i.p.) was in jec ted  2 h, 
meso rgyd ine  (0.5 m g / k g  i.p,) 2 h and  ~vVA 335-BS (0.1 rag/  
kg i.p.) 2 h before  t he  b e g i n n i n g  of t he  obse rva t ion .  

Results. I t  was  s h o w n  (Figure) t h a t  t e s t o s t e r o n  plus  
P C P A  induce  t he  s t ronges t  increase  in  m o u n t i n g  b e h a v -  
iour.  M o u n t i n g s  are especial ly  f r e q u e n t  in  t he  f i rs t  11/2 h. 
Af te r  mesorgydine ,  W A  335-BS a n d  m e t h y s e r g i d e  in t he  
c o m b i n a t i o n  w i t h  t e s t o s t e r on  m o u n t i n g s  were less f r equen t  
in  t he  f i rs t  11/2 h c o m p a r e d  w i t h  PCPA.  I n  t he  las t  observ-  
a t i on  period,  m o u n t i n g  b e h a v i o u r  decreased  slowly. 12 
r a t s  rece ived  t e s t o s t e ron  on ly ;  2 r a t s  e x h i b i t e d  m o u n t i n g  
b e h a v i o u r  on ly  v e r y  occas ional ly  - on a n  ave rage  of once 
eve ry  1/4 h. Af te r  PCPA,  mesorgydine ,  "VVA 335-BS and  
m e t h y s e r g i d e  a lone  t he  r a t s  showed  s ign i f i can t ly  less 
f r equen t  m o u n t i n g  b e h a v i o u r  t h a n  a f t e r  c o m b i n a t i o n  w i t h  
t e s tos t e ron .  

Min ima l ly  increased  sexua l  b e h a v i o u r  was also seen 
a f t e r  meso rgyd ine  on ly  b y  PODVALOVA and  DLABAC 15. 
Af te r  t he  t r e a t m e n t  w i t h  p a r a c h l o r o m e t h y l a m p h e t a m i n e ,  
wh ich  has  been  shown  to  decrease  r a t  b r a i n  sero tonin ,  
t e s t o s t e r o n - p r e t r e a t e d  r a t s  also d i sp layed  sexual  excite-  
m e n t  16. M o u n t i n g  b e h a v i o u r  in ma le  r a t s  was also observ-  
ed a f t e r  lower ing  b r a i n  se ro ton in  level  wi th  reserp ine  in 
c o m b i n a t i o n  w i t h  a pe r iphe ra l  D O P A - d e c a r b o x y l a s e  
i n h i b i t o r  (Ro 4-4602) plus  L-DOPA1L 

Our  resu l t s  a n d  t he  obs e r va t i ons  q u o t e d  t e n d  to  t he  
conc lus ion  t h a t  t he  a n t i s e r o t o n i n  effect  (in c o m b i n a t i o n  

w i t h  tes tos te ron)  could h a v e  a causa t ive  i m p o r t  in  t he  
a c t i v a t i o n  of m o u n t i n g  b e h a v i o u r  in  male  rats .  This  would 
i m p l y  t h a t  t he  m o u n t i n g  b e h a v i o u r  c a n n o t  be  solely 
caused  b y  the  specific effect  of PCPA.  

Zusammen/assung. <(Mounting behaviour>> bei  R a t t e n  
wi rd  n i c h t  n u r  d u r c h  die K o m b i n a t i o n  Tes tos t e ron  plus  
P a r a c h l o r p h e n y l a l a n i n  hervorgerufen .  A u c h  d u r c h  die 
Gabe  yon  Tes tos t e ron  in  K o m b i n a t i o n  m i t  den  Subs t an -  
zen Mesorgydin,  W A  335-BS u n d  Methyserg id ,  die u n t e r  
a n d e r e m  a n t i s e r o t o n e r g e n  Ef fek t  haben ,  wird  <(mounting 
behaviour>> bei  m~Lnnlichen R a t t e n  ausgel6st .  A u f g r u n d  
dieser  Ergebn i s se  u n d  z i t i e r t en  :Beobach tungen  is t  eine 
urs~chl iche  B e d e u t u n g  zwischen d e m  An t i -Se ro ton in -  
E f fek t  und  der  A k t i v i e r u n g  des <(mounting b e h a v i o u r  >) bei  
m ~ n n l i c h e n  R a t t e n  a n z u n e h m e n .  Die spezif ische W i r k u n g  
der  S u b s t a n z  P C P A  al le in  k a n n  fiir dieses V e r h a l t e n  n i ch t  
v e r a n t w o r t l i c h  g e m a c h t  werden.  
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Dissoc ia t ion  of Vertical and Horizonta l  C o m p o n e n t s  of Activity  in Rats  Treated with  Li th ium Chloride 

JOHNSON a n d  WORMINGTON 1 h a v e  shown  t h a t  l i t h i u m  
chlor ide  reduces  t he  f r equency  of ve r t i ca l  r ea r ing  a c t i v i t y  
e x h i b i t e d  b y  rats .  I n  t he  p re sen t  e x p e r i m e n t s  l i t h i u m -  
induced  effects  on ver t i ca l  r ea r ing  are c o n t r a s t e d  w i t h  
effects  on  ho r i zon ta l  l ocomoto ry  a c t i v i t y  in  t h e  same 
subjec ts ,  a n d  t he  r e l a t i onsh ip  b e t w e e n  rea r ing  a n d  envi-  
r o n m e n t a l  s t i m u l a t i o n  is examined .  

Materials and methods. E x p e r i m e n t  1. The  e x p e r i m e n t a l  
sub jec t s  were 20 100-day-old R o m a n  con t ro l  s t r a i n  (RCA) 
rats .  The  a p p a r a t u s  consis ted  of a ve r t i ca l  t r a n s p a r e n t  
tube ,  46 cm tall ,  23 cm in t e rna l  d iamete r .  The  ceil ing 
a n d  floor of t he  t u b e  fo rmed  t h e  2 p la tes  of a capac i to r  

which  was l inked  to  a p r o x i m i t y  m e t e r  g iv ing  a vo l tage  
o u t p u t  l inear ly  r e l a t ed  to  t he  d i s t ance  b e t w e e n  t he  t u b e  
cei l ing and  t he  h e a d  of a sub jec t  p laced  in the  tube .  
This  vo l tage  was recorded  on a m o v i n g  pen  recorder ,  
p roduc ing  an  ana logue  p r i n t - o u t  cu rve  of t he  a n i m a l ' s  
r ea r ing  ac t iv i ty .  R e a r i n g  f r equency  was d e t e r m i n e d  as 
the  n u m b e r  of peaks  on  t h i s  cu rve  in a 5-min-tes t -session.  

1 F. N. jOHnSON and S. WORMINGTON, Nature, Lond. 235, 159 
(1972). 
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Hor izonta l  m o v e m e n t s  of t he  animal  in the  tube  caused 
the  floor to  t ip  a b o u t  a cent ra l  pivot ,  t r iggering 4 micro-  
switches,  Tota l  swi tchings  over  a 5-rain-period gave an 
index  of hor izonta l  locomotory  ac t iv i ty .  

On each day  of t he  expe r imen t  t he  subjects  received 
i.p. in ject ions  of e i ther  l i t h ium chloride solut ion or placebo.  
The l i th ium chloride was dissolved in wa te r  for in jec t ion  
B P  which  was also used as placebo.  Doses of 6 meq  Li /kg 
were used, 0.1 ml/100 g sub jec t  body  weight .  Each  subjec t  
was in jec ted  15 min  before tes t ing.  The subjec t  was placed 
in the  t e s t  appa ra tus  30 sec before recording commenced .  
E a c h  subjec t  was t e s t ed  for 5 min  per  day  on each of 6 
successive days.  For  the  f i rs t  3 days  (phase 1) the  subjec ts  
were r a n d o m l y  al located to  2 groups, each of 10 subjects .  
Group 1 received in jec t ions  of l i th ium chloride, whi l s t  
group 2 received placebo. Fo r  the  following 3 days  (phase 
2) groups 1 and  2 were each spli t  in to  2 equal-sized sub- 
groups. Group 1A con t inued  to receive l i th ium chloride, 
whi l s t  group 1B subjects  were t ransfer red  to  p lacebo:  
Group 2A con t inued  to  receive placebo, whi ls t  group 2B 
subjec ts  were t r ans fe r red  to  l i th ium chloride. The experi-  
men ta l  design was thus  a modif ied  2 (phases) • 3 (days per  
phase) • 2 ( t s t  drug) • 2 (2nd drug) factorial  wi th  a cross- 
over  componen t ,  repl ica ted  5 t imes  and having  repea ted  
measures  on the  f irs t  factor.  

Results. L i t h i u m - t r e a t e d  subjects  showed rear ing 
frequencies  lower t h a n  those  of p lacebo- t rea ted  controls  
(Table I). This difference was highly  s ta t is t ical ly  signifi- 

can t  for b o t h  phases  (P  < 0.001). Subjec ts  given placebo 
in phase  1 had  much  reduced  rear ing scores in phase  2 if 
g iven l i th ium chloride (P  < 0.01). Those t rans fe r red  f rom 
phase  1 l i th ium chloride t r e a t m e n t  to  placebo in phase  2 
p roduced  s ignif icant ly  h igher  rear ing frequencies t h a n  did 
subjec ts  r emain ing  on p lacebo t h r o u g h o u t  b o t h  phases  
( P < 0 . 0 5 ) .  The rear ing  scores of group 2A subjects  
(placebo in bo th  phases) fell progress ively  over the  6 days,  
there  being a s ignif icant  l inear t r end  componen t  (P  < 
0.001). The effect  of crossing over  drug  t r e a t m e n t s  in 
phase  2 showed up as a phase  • 1st drug in te rac t ion  
( P  < 0.001) and  a phase  • 1st drug • 2nd drug in terac-  
t ion  (P  < 0.01). No o ther  t e rms  a t t a ined  significance in 
the  analysis  of var iance.  No drug effects were no ted  on 
hor izonta l  ac t iv i ty ,  nor  did th is  ac t iv i ty  change signifi- 
can t ly  over  the  6 days  of t he  exper iment .  

Experiment 2. I t  m i g h t  be suggested t h a t  the  effects  
found in E x p e r i m e n t  1 could be due merely  to over-all  
ac t iv i ty  suppress ion resul t ing  f rom generalized l i th ium 
toxic i ty  ~ and t h a t  the  different ia l  drug effect on rearing 
and locomotory  ac t iv i ty  was ar t i factual ,  ref lect ing a 
re la t ive  insens i t iv i ty  of the  hor izonta l  ac t iv i ty  recording 
mechanism.  A second exper imen t  was unde r t aken  to  
clarify th is  point .  

2 M. NACHMAN, J. comp. Physiol. Psychol. 73, 22 11970). 

Table I. Components of activity of rats under lithium chloride or placebo treatment on 6 consecutive daily test periods 

Activity component Phase 1 Phase 2 

Group Day Group Day 
1 2 3 1 2 3 

Vertical 1 Lithium 11.2 12.0 12.2 1A Lithium 11.0 16.6 12.9 
113 Placebo 49.1 46.2 48.2 

2 Placebo 49.6 47.2 36.4 2A Placebo 37.1 35.5 40.0 
2B Lithium 17.1 I1.6 19.9 

Horizontal 1 Lithium 48.0 53.3 50.1 1A Lithium 45.4 45.2 50.3 
1B Placebo 58.6 67.7 64.3 

2 Placebo 57.7 60.1 53.8 2A Placebo 61.4 61.3 55.0 
2B Lithium 50.1 49.3 53.6 

Phase 1. means ol 10 subjects; Phase 2, means of 5 subjects. Vertical rearing is expressed as the number of rears in a 5 min period; horizontal 
activity is expressed as the number of microswitch closures in a 5 min period. 

Table II. Horizontal and vertical components of activity in rats given various doses of lithium chloride or phenobarbitone sodimn 

Drug Activity component Drug dosage 

(meq/kg} 
2 4 6 8 10 12 14 16 

Lithium chloride Horizontal 96.7 92.0 104.3 98.1 98.2 93.3 57.2 29.6 
Vertical 107.4 73.3 46.6 49.5 12.7 0.0 0.0 0.0 

mg/kg : 
5 10 15 20 25 30 35 40 

Phenobarbitone sodium Horizontal 86.3 85.2 76.4 72.1 27.5 10.6 10.2 5.3 
Vertical 89.5 80.1 63.3 55.7 40.2 6.4 7.7 0.0 

Means of 8 subjects. Scores expressed as percentages of saline-treated control subjects' scores. Units of measurement as in Table I. 
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Table III. The effect on verticalrearing and horizontal locolnotory activity of changing environmental stimulation 

535 

Activity component 1st stimulus card 

Colour 5-rain period 
1 2 3 

(test 1) 

2nd stimulus card 

Colour 5:min period 
4 
(test 2) 

Vertical Black 39.9 12.2 5.4 Black 5.6 
White 13.8 

White 36.3 26.2 9.7 White 3.1 
Black 19.7 

Horizontal Black 53.3 52.2 55.7 Black 54.4 
White 58.1 

White 64.7 55.5 40.1 White 51.1 
Black 37.3 

Subjects tested over 4 sequential 5-rain-periods, the stinmlus change occurring in the 4th period. Under 1st stimulus card condition: means 
of 10 subjects; under 2nd stimulus card condition: means of 5 subjects. Analysis in the text performed on 3rd and 4th 5-min-period scores 
(test 1 and test 2). Uifits of ineasurement as in Table I. 

Materials and methods. Subjec ts  were 21 100-day-old 
RCA rats .  8 ra ts  received weekly i.p. in ject ions  of l i th ium 
chloride in doses of 2, 4, 6, 8, 10, 12, 14, and  16 meq  Li/kg, 
the  order  of the  doses being r andomized  for each animal  : 
every  an imal  t hus  exper ienced  each dose level once. A 
fur ther  8 ra t s  received weekly inject ions of 5, 10, 15, 20, 
25, 30, 35 and 40 mg/kg  phenoba rb i t one  sodium,  again in 
r andomized  sequence.  5 control  subjec ts  were given 
weekly inject ions  of physiological  saline. All subjec ts  were 
t e s t ed  for 5 min  in the  ac t iv i ty  appara tus ,  15 min af ter  
being in jected.  Ac t iv i ty  scores were expressed  as per-  
centages  of average control  subjec t  ac t iv i ty  on the  same 
day.  

Results. Drug effects  on ac t iv i ty  were dose re la ted  
(Table II).  U n d e r  l i th ium chloride suppress ion of hori-  
zonta l  ac t iv i ty  occurred only wi th  high doses, rear ing 
being suppressed  at  much  lower dose levels. Phenoba rb i -  
tone  sodium,  however ,  suppressed  bo th  ac t iv i ty  compo-  
nen t s  a t  app rox ima te ly  the  same dose levels. 

Conclusions. The dissociat ion be tween  rear ing  and  
locomot ion  a p p e a r s  to  be specific to  l i th ium in these  
s tudies  and  no t  an a r t i fac t  of the  tes t  s i tua t ion.  

E x p e r i m e n t  3. A th i rd  expe r imen t  examined  the  hypo-  
thesis  tha t ,  under  t he  tes t  condi t ions  employed,  rear ing is 
a form of exp lo ra to ry  behav iour  3 under  env i ronmen ta l  
control ,  whi ls t  hor izonta l  ac t iv i ty  is re la t ively  i n d e p e n d e n t  
of s t imulus  input .  

Materials and methods. Subjects  were 20 100-day-old 
RCA rats .  4 sheets  of card, 2 whi te  and 2 black,  50 cm 2, 
p rov ided  env i ronmen ta l  st imuli .  Each  card could be sup- 
po r t ed  ver t ica l ly  a t  a d is tance  of 45 cm from, and facing, 
t he  cen t re  of the  a p p a r a t u s  tube.  Each  an imal ' s  ac t iv i ty  
was moni to red  over  15 min  in the  presence of one of t he  
s t imulus  cards.  The card was then  replaced by  a 2nd card  
of the  same or d i f ferent  colour. Ac t iv i ty  recordings  were 
con t inued  for 5 min.  4 combina t ions  of 1st and  2nd card  
were possible  and 5 subjects  were r andomly  al located to  
each combina t ion .  The score of each subjec t  in the  final  
5 min in the  presence of the  1st card (test 1) was compared  
wi th  t he  score for the  5 min  wi th  the  2nd card  (test 2). 

Results. Rear ing  frequencies  decreased rap id ly  over  the  
15 min  per iod wi th  the  1st s t imulus  card;  no fall-off a p -  
peared  in the  hor izonta l  ac t iv i ty  scores (Table III) .  Re-  
p l acemen t  of the  1st card by  one of a d i f fe rent  colour 
caused rear ing f requency  to  increase;  no increase was 
observed when  the  2nd card  was the  same colour as the  
1st. These f indings were ref lected in an over-all  s ignif icant  

difference be tween  the  2 5-min-scores (test 1 and tes t  2) 
( P  < 0.01) made  up  of a 1st card  • 2nd card in terac t ion  
(P  < 0.01) and a 1st card  • 2nd card  • tes t  in te rac t ion  
(P  < 0.001). Hor izon ta l  ac t iv i ty  scores were unaffec ted  by  
changes  in the  s t imulus  card. 

General discussion. In  expe r imen t  1 l i th ium chloride 
reduced rear ing  f requency  in ra t s  under  re la t ively  restric-  
t ive  tes t  condi t ions ;  there  was, however ,  no discernible  
effect  upon hor izonta l  locomotory  act iv i ty .  In  expe r imen t  
2 th is  d i f ferent ia l  effect  on the  two  types  of ac t iv i ty  was 
shown no t  to  be an ar t i fac t  of the  t e s t  s i tuat ion.  Exper i -  
m e n t  3 d e m o n s t r a t e d  tha t ,  in t he  t e s t  s i tua t ion  employed,  
rear ing occurred in response to  env i ronmen ta l  st imuli ,  
whereas  locomotory  ac t iv i ty  did not.  L i th ium chloride 
therefore  ac ted  to suppress  select ively ac t iv i ty  which was 
s t imulus  control led.  In  expe r imen t  1 i t  was no ted  t h a t  
subjects  ma in t a ined  on placebo h a b i t u a t e d  to  the  t e s t  
env i ronment ,  exh ib i t ing  a progressive reduc t ion  in rear ing 
f requency  over  6 days,  whi l s t  subjects  t ransfer red  to  
placebo af ter  receiving l i th ium chloride for 3 days  behaved  
as though  t h e y  had  no t  previous ly  been exposed to  the  
tes t  s i tuat ion.  There  are two possible exp lana t ions  of the  
failure of l i t h ium- t r ea t ed  subjects  to hab i tua t e  to  environ- 
men ta l  s t imuli :  l i th ium m a y  impai r  sensory reception,  or 
i t  m a y  d i s rup t  central ,  cort ical  analysis  of sensory infor- 
mat ion.  The former  exp lana t ion  seems unlikely since 
o ther  workers4, 5 have  d e m o n s t r a t e d  evoked cort ical  
po ten t ia l s  in l i t h ium- t r ea t ed  animals.  

Rdsumd. La chlorure  de l i th ium, adminis t r6  aux rats,  
a affaibli  leur act ivi t6 vert icale,  sans por t e r  a t t e in te  ~ leur 
act ivi t6 horizontale .  Ces r6sul ta ts  sont  compat ib les  avec 
l 'hypoth6se  selon laquelle le l i th ium affaibli t  les r6ponses 
des an imaux  aux s t imula t ions .  
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