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After  frightening acoustic st imulation a state of a le r tness  and anxiety a r i ses  and leads to weaken-  
ing of  attention to the new situation and intensification of  the orienting react ion toward the source  
of sound. Defensive motivation ar i s ing  under these conditions does not change with an increase  
in loudness of the sound. The t ranqui l izers  diazepam (Seduxen), benactyzine,  and ch lord iaze-  
poxide (Librium), the ant idepressants  amitr iptyl ine and imipramine,  and the neurolept ics  t r i f luo-  
perazine and haloperidol ,  in small  doses ,  prevent  these dis turbances .  Pentobarbital ,  ch lo rp ro -  
mazine ,  and also t r i f luoperazine and haloperidol in large  doses ,  do not prevent  these conse -  
quences of emotional excitation. 
KEY WORDS: psychotropic  drugs;  emotional s t r ess ;  or ient ing-invest igat ive behavior.  

In the period after  fright,  the consequent defensive motivation pe r s i s t s  [1], the orienting react ion relat ive 
to the stimulus inducing the emotional response  is intensified [6], and attention to the situation, as manifested 
in investigative behavior ,  is weakened [9]. As a resul t ,  behavior  adequate to the situation may  be impaired [3]. 
It is therefore  interest ing to study the effect of cer ta in  m e m b e r s  of the neurolept ic ,  t ranqui l izer ,  and ant ide-  
p ressan t  groups of drugs on investigative behavior and the orienting react ion after  frightening acoustic s t imula-  
tion. 

E X P E R I M E N T A L  M E T H O D  

Experiments  were  ca r r i ed  out on 95 male  Wistar  ra ts  weighing 180-200 g and 11 eats weighing 2-3 kg. 
For 2 h the rats  were  accus tomed to being lifted by hand and placed in a chamber  measur ing  38 • 30 x 30 era, 
lined inside with white foam plast ic ,  and which also contained a wood block measur ing  6 • 5 x 4 era. After ex-  
posure  to acoustic st imulation (a tone of 200 Hz, 20 dB) for 10 sec the ra ts  were allowed to investigate the s i tua-  
tion for 3 rain~ The duration of visual ly a s se s sed  episodes of contact investigation of the surroundings with the 
v ibr i s sae  on their  head was r eco rded  by activating an SSESh-63 counter  for the corresponding time. The in te r -  
val between success ive  placings of the ra ts  in the chamber  was 3 rain. The duration of the period of immo-  
bility during action of the acoust ic  st imulus served  as the index of a le r tness ,  whereas the number  of defeca-  
tions during 3 rain of investigations served  as the index of fear [7]. 

Cats we re placed in a chamber  measur ing  75 • 55 • 65 cm with a viewing window 7 cm in d iameter .  
Acoustic stimulation (a tone of 200 Hz, 20 or  40 dB) was applied 5 rain la te r  through a telephone mounted in the 
ceiling of the chamber  for 5 sec.  The sound was applied four t imes during the experiments  at intervals of 6 
mino Before and after  application of the sound the orienting react ions  were recorded  every 5 sec for 2.5 rain 
as rotations of the head toward the source  of sound and indrawing of the ea r s ,  reflecting a state of a la rm [8]. 
To make the indices recorded  comparable ,  changes in them were expressed as rat ios of their  initial level:  
f '  = ( f i - fk ) / fk ,  where fk is the number  of episodes before  acoustic stimulation and fi the number  af ter  s t imula-  
tion. The drugs were  injected intraper i toneal ly  into the ra t s  30 rain, and into the cats  1 h, before the exper i -  
ments  in doses of 0rig/kg) : pentobarbital 2, ch lorpromazine  1, t r i f luoperazine 0.5 and 1, haloperidol 0.5 and 
1, diazepam 0.5, benactyzine 0.5, chlordiazepoxide 5, amitr iptyl ine 5, and imipramine 5. The mean values of 
the recorded  indices and their  confidence l imits  for P = 0.05 and the significance of the difference by F isher ' s  
method were calculated [2]. 
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Fig. 1 Fig. 2 

Fig. 1. Effect of exper imenta l  conditions on invest igat ive behavior  in ra t s .  A) lhnpty chamber ;  
B) chambe r  with wooden block; C) cham be r  with wooden block a f t e r  acoust ic  s t imulat ion;  D) 
chambe r  with wooden block,  acoust ic  s t imulat ion before  f i r s t  sess ion  of invest igat ion only. I) 
Invest igat ion of chamber ;  II) invest igat ion of wooden block or  of cent ra l  p a r t  of f loor c o r r e -  
sponding to it. Absc i s sa ,  No. of  se s s ion  of investigation; ord ina te ,  durat ion of invest igat ion 
(see). 

Fig. 2. Effect of psychot ropic  drugs  on inc rease  in number  of  episodes of  p r e s s i n g  in of the 
e a r s  (A) and orient ing reac t ion  ~ )  re la t ive  to initial level  (f') and on coeff icient  of defensive 
mot ivat ion (C) of  cat  a f t e r  acoust ic  s t imulat ion (KM). I) After  s t imulat ion at  20 dB; II) at  40 
dB. 1) Without drugs;  2) pentobarbi ta l ;  3) eh lo rpromaz ine ;  4) t r i f luoperaz ine  1 m g / k g ;  5) 
haloper idol  1 m g / k g ;  6) t r i f luoperaz ine  0.5 m g / k g ;  7) haloperidol  0.5 m g / k g ;  8) d iazepam;  
9) benaetyzine;  10) chlordiazepoxide;  11) ami t r ip ty l ine ;  12) imip ramine .  

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

The t ime during which the r a t s  invest igated the floor and walls of the chamber  in which the block of wood 
was placed was twice as  long as in an empty  chambe r  (P < 0.001) (Fig. 1A, B), and this can be in te rp re ted  as 
a mani fes ta t ion  of at tention to the si tuat ion and not m e r e l y  as a r e sponse  to i ts  novel ty.  This  d i f ference  d i s -  
appeared  as the invest igat ive reac t ion  was extinguished. During acoust ic  s t imulat ion the per iod of immobi l i ty  
lengthened f rom 1.0 • 0.9 to 4.3 • 1.9 sec  and the number  of  defecat ions  inc reased  f rom 0.3 • 0.3 to 2.2 * 1.5 
(P < 0.05). After  acoust ic  s t imulat ion the invest igat ion of the empty  chambe r  was unchanged but the per iod 

of invest igat ion of the f loor and walls  of  the chambe r  containing the wooden block was reduced (Fig. 1 C), indi-  
cating a weakening of at tention to the surroundings .  If acoust ic  s t imulat ion was applied only once,  before  the 
f i r s t  sess ion  of invest igat ion,  during the second sess ion  the durat ion of invest igat ion of the f loor and walls  of 
the chamber  with the block was i n c r e a s e d  (P < 0.05) (Fig. 1D). 

The drugs  used di f fered  in the i r  effect  on invest igat ive  behavior  in the chamber  with the wooden block 
a f te r  acoust ic  s t imulat ion (Table 1). Pentobarb i ta l ,  ch lo rp romaz ine ,  and a lso  t r i f luoperaz ine  and haloperidol  
in doses  of  1 m g / k g ,  reduced the number  of  defecat ions but did not affect  the immobi l i ty  or  weakening of a t -  
tention to the situation. The poss ib i l i ty  cannot be ruled out that  they t h e m s e l v e s  could d is turb  the invest igat ive  
reac t ion ,  for  t r i f luoperaz ine  and haloperidol  in doses  of 0.5 r a g / k g  prevent  this weakening of attention.  Chlor -  
p r o m a z i n e ,  in a l a r g e r  dose ,  can ac tua l ly  intensify the d i s turbance  of invest igat ive behav ior  caused  by e m o -  
tional s t r e s s  [7]. The t r anqu i l i ze r s  d i azepam,  benactyzine ,  and chlordiazepoxide and the an t idepressan t s  a m i -  
t r ip ty l ine  and imip ramine  prevented  immobi l i ty ,  defecat ions ,  and weakening of at tention to the si tuat ion a f t e r  
fright.  
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TABLE 1. Effect of Psychotropie  Drugs on Disturbance of Investigative Behavior in 
Bats af ter  Acoustic Stimulation (M + m) 

Experimental condi- Duration of immobility Number of defecations Duration of investigation, sec 
tions (drug and dose, during acoustic stimula- during 3 rain of in- of walls and floor of wooden block 
mg/kg) tion, sec vesdgation of chamber chamberin center of 

Control (without 
acoustic stimulation) 

Control (after acoustic 
stimulation) 

Pentobarbital, 2 
Chlorpromazine, 1 
Triftuoperazine: 

1 
0,5 

Haloperidol" 
1 
0,5 

Diazepam, 0.5 
Benact}~zine, 0.5 
Chlordtazepoxide, 5 
Amitriptyline. 5 
Imipramme, 

1,020,9 

4,32-+1,9 
5,0+3,1 
4,22-+2,2 

6,0---+2,7 
0,6• 

4,8+2,7 
0,420,8 
1,0--1,3 
O,6--+O,8 
0,6• 
0,6--0,8 
0,4+0,5 

0,320,3 

2,2-----1,5 
1,02 0,9 
0,420,8 

0,6~+0,8 
0,2• 

0,42--- 0,8 
0,0 

0,320,5 
0,620,8 
0,6--0,8 
0,4--0,8 
0,8--+0,7 

60,225,2 

29,6--3,0 
28,2.-+-4,3 
26,0--4,0 

25,024,0 
56,622,8 

25,6• 
55,8-----4,3 
57,624,6 
56,422,6 
54,8+2,9 
57,023,2 
52,8~4,0 

9,8--+2,2 

10,6~ 2,4 
10,022,7 
9,822,1 

8,022,0 
9,621,9 

7,021,9 
8,822,3 

10,222,1 
10,623,1 
7,8-----2,2 

I 1,222,7 
10,221,4 

At the moment  of acoust ic  st imulation the cats  "f roze"  on the spot,  p res sed  in their  e a r s ,  and looked in 
the direct ion of  the source  of sound (manifestations of fright) [8]. After acoustic st imulation with an intensity 
of 20 dB the number  of episodes of the orienting react ion and press ings  in of the ears  increased from 4.1 + 1.2 
to 7.2 + 1.8 and from 2�9 + 0.7 to 4~ + 1.3, respec t ive ly  (P < 0.01) and after  acoustic st imulation at 40 dB to 
12o2 =~ 3.2 and 9.2 =e 2.4, respect ively .  This intensification of a la rm and of the orienting react ion toward the 
source  of  sound after  fright probably ref lec ts  the ca t ' s  a s se s smen t  of the situation as potentially dangerous.  

Pentobarbi tal ,  ch lo rpromaz ine ,  and also t r i f luoperazine and haloperidol in doses  of 1 r a g / k g ,  did not a f -  
fect the number  of  episodes of  the orienting react ion or  of  p ress ing  in the ears  in cats  before acoustic s t imula -  
tion and af ter  s t imulat ion at 20 dB, but af ter  acoustic stimulation at 40 dB the number  of episodes of these r e -  
act ions increased.  Diazepam, benactyzine,  chlordiazepoxide,  amitr iptyl ine ,  imipramine ,  and also t r i f luopera -  
zine and haloperidol in doses  of 0~ m g / k g ,  reduced the number  of episodes of the orienting react ion and of 
p ress ing  in of  the ears  af ter  acoust ic  st imulation (Fig. 2A, B) although they did not affect them before s t imula -  
tion. 

In a situation of anticipation of possible punishment,  Simonov [4] demonstra ted the following relationship 
between an index ref lect ing the degree  of emotional s t r e s s  (Pen) and the index of deficiency of information for 
removing the indeterminacy of the situation (PA:), namely  �9 Pen = KM P , where K M is a coefficient ref lectng 

t " �9 Ai 
the magnitude of the corresponding motivation. In the present case, Pen is f' for pressing in of the ears [8], 
and P.. is f' for the orienting reaction [5]: In that case, the value of the coefficient of defensive motivation can 

a 'Ll  . �9 -- , * . 

be de te rmmed  as follows. K M - f for p ress ing  m of the e a r s / f '  for the orienting reaction.  As Fig. 2C shows, 
K M had the same  value af ter  acoust ic  st imulation of different loudness,  and consequently it evidently ref lects  
the d i sc re t e  cha rac t e r  of the change in the corresponding motivation. Diazepam, benactyzine,  chlordiazepoxide,  
amit r ip tyl ine ,  imipramine ,  and also t r i f luoperazine  and haloperidol in doses of 0.5 m g / k g  reduced the defensive 
motivation ar i s ing  as a resul t  of  fright (Fig. 2C)�9 Pentobarbital ,  ch lorpromazine ,  and also t r i f luoperazine and 
haloperidol  in doses  of 1 m g / k g ,  had no effect on the magnitude of  the result ing defensive motivation. 

The data indicate that defensive motivat ion pers is t ing  af ter  fright leads to weakening of  attention to the 
situation and strengthening of  the or ient ing react ion directed toward the source  of the frightening sound. These 
d is turbances  can be prevented by the t ranqui l izers  and ant idepressants  used,  and also by the neurolept ics  t r i -  
f luoperazine and haloperidol in smal l  doses .  
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Chronic admin i s t r a t ion  of phentolamine and obsidan to r a t s  p rev ious ly  t r ea t ed  with al loxan 
a l levia ted the des t ruc t ive  action of a l loxan on the B ce l l s  and p romoted  new is le t  format ion .  
It is suggested that  phentolamine and obsidan block one of  the poss ib le  m e c h a n i s m s  of the 
des t ruc t ive  act ion of al loxan on the is le t  t i s sue ,  connected with the intensif icat ion of adrenal in  
secre t ion .  
KEY WOBDS: i s le t s  of  Langerhans ;  alloxan; ad reno recep to r s ;  phentolamine;  obsidan.  

Both the pa r a s ym pa t he t i c  and the sympathe t ic  ne rvous  s y s t e m s  par t i c ipa te  in the regulat ion of the endo-  
cr ine  function of the p a n c r e a s e  [6]. An inhibi tory effect  of  sympathe t ic  ne rve s  on B cell  function has  been found 
in expe r imen t s  with sympathe t ic  denervat ion of the panc rea s  [4, 7] and admin is t ra t ion  of 5 -  and f l - a d r e n o r e -  
cep to r -b lock ing  drugs .  In the l a s t  case  hype remia  of  the i s l e t - ce l l  appa ra tus ,  an i nc r ea se  in the Zn concen-  
t ra t ion  in the cy top lasm of the B ce l l s ,  and the format ion  of new is le ts  of  Langerhans  a r e  obse rved ,  evidence 
of  an inc rease  in insu l in - forming  function during a d r e n o r e c e p t o r  blockade [5]. 

The question na tu ra l ly  a r i s e s  whether this s t imulat ing act ion of chemical  desympath iza t ion  is man i fes ted  
a f t e r  injection of al loxan and whether  admin i s t r a t ion  of blocking agents  would a l lev ia te  to some extent the a c -  
tion of al loxan on the i s le t s  of Langerhans .  

E X P E B I M E N T A L  M E T H O D  

Exper iments  were  c a r r i e d  out on m a l e  albino r a t s  with an initial mean  weight of 250 g. Diabetes  was p r o -  
duced by subcutaneous injection of alloxan in a dose  of 15 m g / 1 0 0  g body weight. In a high propor t ion  of the 
an ima l s  the f i r s t  injection of al loxan did not cause  the development  of  d iabe tes ,  as  re f lec ted  in the level  of the 
d iu res i s  and the appea rance  of suga r  in the urine.  Alloxan was injected again into these  an ima l s  in the s ame  
dose  on the 12th day of the exper iment .  The total  durat ion of the exper iment  was 24 days .  

Phentolamine and obsidan were  injected i n t r amuscu l a r l y  throughout the per iod of the expe r imen t  in doses  
of  2 m g / 1 0 0  g body weight and 2-3 mg  per  r a t ,  r e spec t ive ly ,  daily.  On the days when alloxan was injected,  
phentolamine and obsidan were  injected i n t r amuscu l a r l y  2 h before  the alloxan. 

Sections through the panc reas  5 # thick were  stained with aldehyde - fuchs in  by G o m o r i ' s  method in Dy-  
ban ' s  modif icat ion.  The following m o r p h o m e t r i c  indices were  used:  the re la t ive  pe rcen tage  of i s le t  t i s sue ,  
the number  of i s le ts  pe r  10 m m  2 a r ea  of sec t ion ,  the mean  a r e a  of an i s le t ,  the number  of B and A ce l l s  pe r  
i s le t ,  the ra t io  between the num ber s  of B and A ce l l s ,  and the a r ea  of  the nuclei  of  the B and A cel ls .  

The p a n c r e a s e s  of  intact  r a t s  s e rved  as  the control .  
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