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The effect  of ana lges ics  (fentanyl, morphine) and neuro lep t ics  (droper idol ,  ch lorpromazine)  
on the invest igat ive behav io r  and the dynamics  of affect ive mani fes ta t ions  of the r e sponse  
to pain was  studied in expe r imen t s  on albino mice  exposed to a combinat ion of noeicept ive 
s t imula t ion  with a novel expe r imen ta l  si tuation.  The action of smal l  doses  of the d r u g s w a s  
found to be d i rec ted  toward the affect ive mani fes ta t ions  of pain, including the mos t  highly 
in tegra ted  components  of behav ior .  This effect  was  obse rved  to coincide with the i r  effect  
on the mos t  complex  mani fes ta t ions  of invest igat ive activity'. 

When the psychot ropic  action of drugs on intact  an imals  is studied during d i rec t  applicat ion ,of a 
nocicept ive  s t imulus ,  it is ve ry  difficult to di f ferent ia te  be tween pain as the percep t ive  phenomenon and as 
a phenomenon of the d i s t r e s s i n g  exper ience  of this percept ion .  A psychological  model  using pain as an in- 
d i r ec t  f ac to r  of the inhibition or  act ivat ion of behav io r  is m o r e  adequate for  such invest igat ions.  

The object  of the p resen t  invest igat ion was  to study the effect  of ana lges ics  (fentanyl, morphine) and 
neuro lep t ics  (droper idol ,  ch lorpromazine)  on the behavior  of an imals  in a novel expe r imen ta l  si tuation, 
modif ied by noeicept ive s t imulat ion,  and to examine the dynamics  of the affect ive mani fes ta t ions  of the be-  
hav io ra l  r e sponse  to a nocicept ive s t imulus .  

EXPERIMENTAL METHOD 

Experiments were carried out on 180 male albino mice weighing 18-25 g which were used once only. 
The experimental apparatus was similar to an "open field apparatus ~ and consisted of a chamber with a 
floor areaof3600 cm square, divided into squares. On the first day the animal was placed in the central 
square of the chamber (exposure i) and the horizontal (number of times the squares were crossed) and 
vertical (number of times the animal stood on its hind limbs) movements were recorded for 2 rain. After 
i0 min the mouse was again placed in the chamber (exposure 2); a calibrated clamp (800 g, duration of 
application 15 see) was applied to the base of the tail. The response to compression was assessed in points 
using a conventional scale. The scale of assessment was obtained in a series of experiments using clamps 
with gradually increasing strength of compression: 0) absence of visible response, 1) jumping or turning, 
2) turning and touching the clamp, 3) single bites at the clamp, crying, 4) struggling with the clamp, 5) a 
generalized response with running, jumping, and struggling; the number of cries and bites was recorded 
separately. After nociceptive stimulation the investigative activity (horizontal and vertical movements) 
was recorded for 4 rain, and any distinguishing features of behavior were noted. 

On the second daytwoexposures (3 and 4) also were given at the same time. Droperidol (in doses of 
0.06, 0.125, and 1.25 mg/kg), chlorpromazine (i.0, 2.0, and i0.0 mg/kg), and morphine (i.0, 1.5, I0.0, and 
15.0 mg/kg)were injected intraperitoneally 30 rain before exposure 3, or fentanyl (0.0025, 0.005, 0.01, and 
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TABLE 1. Investigative Activity of Animals during Exposures  1 and 
3 (M• 

A. Control- intact animals . . . .  
B. Control - with nociceptive 

stimulation . . . . . . . . . . . . .  

No. of crossings of 
squares 

1st 3rd 
exposure exposure 

21,2--4,8 25,8m4,8 

26,7-----7,56 11,6+--3,59 

No, of times standing 
on hind limbs 

1st 3rd 
exposure exposure 

7,0-----2,7 10,0-----2,5 

12,0--+3,0 5,4-----4,3 

TABLE 2. Comparison of Effects  of Analgesics and Neuroleptics on 
Investigative Behavior  and Some P a r a m e t e r s  of Response to Nocicep- 
rive Stimulation (change of indices relat ive to control  with nociceptive 
stimulation) 

Drug 
Dose 

(in mg/kg) 

Activity before~ Activating el- Parameters of response to no- 
nociceptive I feet after ciceptive stimul~ (with as- 
stimulation | stimulation sessment according to scale) 

h---O-~-- | vet- hot'i- bites struggle 
tieal zontal I tical zontal cries (3 points) (4 points) 

YVV�9 ~ �9 Chlorprom- 1 }0~270 
azine 10,0 �9 

Droperidol 0,125 
1,25 

t Fentanyl 0,005--0,01 
0,15 � 9 1 4 9  �9 �9 

1,0--1,5 V ; .  V �9 , V  " T ~) - - ; - -  " 
Morphine I0,0--15,0 �9 �9 �9 �9 �9 �9 �9 �9 

Legend: V~rV) complete inhibition, VV) incomplete,  V) part ial  inhib- 
ition, O) no effect, A) increase ,  e) locomotor  excitation. 

0.15 mg/kg) was injected 15 min beforehand.  Control  exper iments  (without or  with nociceptive stimulation) 
were  ca r r i ed  out in which physiological  saline was injected. 

E X P E R I M E N T A L  R E S U L T S  

Pre l imina ry  determinat ion of the investigative activity of intact animals exposed to a novel experi-  
mental  situation showed that on the second day the animals demonstrated only a very  small  increase  in 
ver t ica l  and horizontal  activity compared  with the f i r s t  day (Table 1A), and this can be interpreted as an 
element of their  identification of the surrounding situation [5]. 

The introduction of additional fac tors  (photie, nociceptive,  acoustic stimulation) into the situation 
could e i ther  s trengthen or  inhibit the natural  motivations lying at the bas is  of this activity (investigative drive, 
a tendency to rever t  to the habitual situation, anxiety) and modify the animals '  behavior,  and it has f re -  
quently been used as an experimental  method to evaluate the psychotropic  proper t ies  of drugs [1-4]. 

In the control  se r i e s  of exper iments  in which a nociceptive st imulus was used the investigative ac-  
tivity in exposure 3 was reduced compared  with exposure 1 (Table 1B). This may ref lect  an increase  in 
anxiety when confronted with a situation in which the animal received a painful st imulus.  Depending on the 
cha rac t e r  of the response  to nociceptive stimulation and of the investigative activity after  its removal ,  all 
the animals studied could be divided into two groups:  1) intensive but not maximal  response  to nocicep-  
t i re  st imulat ion (3 and 4 points), initial inhibition of investigative activity (1-2 min) followed by its r ecove ry  
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and enhancement (activation phenomenon) ; 2) generalized response to a nociceptive stimulus of the same 
intensity (5 points) and inhibition of investigative activity. Behavioral group 1 was used for analysis. 

The direction of the effect of these drugs, in principle, is shown in Table 2. The change in the re-  
sponse to nociceptive stimulation in mice receiving droperidol in a dose of 0.06 mg/kg and fentanyl in a 
dose of 0.0025 mg/kg, as Table 2 shows, was slight whereas the more sensitive indices changed substan- 
tially: investigative activity before nociceptive stimulation was increased, and the activating effect after 
stimulation reduced. Presumably the f irs t  effect was due to reduction of anxiety before the nociceptive 
stimulation while the second was due to inhibition of the tendency to run away from the painful situation 
by the drugs. 

An increase in the dose of the neuroleptics (droperidol 0.125 mg/kg, chlorpromazine 1.0-2.0 mg/kg) 
did notblockthe affective manifestations of pain (crying, biting) but reduced their  intensity and also reduced 
the coordinated complex manifestations (struggling) and the investigative activity before and after nocicep- 
t i re  stimulation. An increase in the dose of analgesic (fentanyl 0.005-0.001 mg/kg, morphine 1.0-1.5 rag/ 
kg) reduced investigative activity, especially vertical.  The main features of the response to nociceptive 
stimulation were a change in the frequency of biting and a decrease in the intensity of struggling. Doses 
of the drugs not producing complete analgesia affected mainly the most complex act of investigative be- 
havior (the one requiring considerable expenditure of energy), namely, the vert ical  activity of the animals 
and coordinated complex manifestations of the response to nociceptive stimulation. 

It will be clear from Table 2 that a further increase in the dose of the neuroleptics (chlorpromazine 
10.0 mg/kg, droperidol 1.25 mg/kg) sharply inhibited but did not completely suppress the affective mani- 
festations of pain and activity of the animals. High doses of the analgesics (morphine 10.0-15.0 mg/kg, 
fentanyl 0.15 mg/kg) completely blocked the specific manifestations of pain, and a character is t ic  feature of 
morphine was the increase in the animals' activity which was character ized by chaotic and purposeless 
movements. 

The results show that the action of small doses of the drugs was directed chiefly toward the affective 
manifestations of pain, including the most highly integrated components of behavior. This effect was paral-  
lel to the effect on the most complex manifestations of investigative activity, reflecting the animals' 
psychological relations with the external environment, coupled with interaction between several  emotion- 
ally motivated processes .  The change in this behavioral complex can be considered to be a reflection of 
the psychotropic effect of the drug. 
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