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SHERMAN, A D , J L SACQUINTNE AND F PETTY Speclficttv of the learned helplessness model ofdepre~ston 
PHARMAC BIOCHEM BEHAV 16(3) 449-454, 1982 --The learned helplessness model of depression was tested for tts 
responsiveness to several types of antidepressant therapies, and to a number of psychoactive drugs which are not effective 
m treating depression m humans Chromc admlnistraUon of tricychc antidepressants (imlpramme, deslpramine, 
amltryptyhne, nortryptyhne, or doxepm), atypical antidepressants 0pnndole or mlansenn), monoamme oxtdase inhlbttors 
(tpromaztd or pargyhne), or electroconvulswe shock was effective m reversing learned helplessness Chronic trea~tment 
wtth anxlolytlcs (dlazepam, lorazepam, or chlordlazepoxlde), neuroleptlcs (chlorpromazme or halopendol) stimulants 
(amphetamine or caffeine), or depressants (phenobarbital or ethanol) was not Thus, this model provides a reasonable 
degree of specificity toward therapies which are successful m humans 

Learned helplessness Antidepressants Depression 

ONE of the major difficulties m attempting to define the 
mechamsm of action of antidepressants hes in the status of 
the various ammal models of depression Several [4,11] ap- 
pear promising, but have not been subjected to rigorous 
pharmacological testing due to the nature of the models 
Another [9,10] has been shown to have significant promise, 
but requires only acute administration of drugs, while a de- 
layed onset of action is characteristic of antidepressants used 
chnlcally 

The learned helplessness model [7,12] has also been 
demonstrated to be a useful one The model involves expo- 
sure of ammals to inescapable shock and obserwng the sub- 
sequent retardation of  the acquisition of tasks reinforced by 
appetitive or averslve reinforcers 

The reversal of learned helplessness (l e , restonng nor- 
mal responding) can be achieved by chromc administration 
of deslpramlne [6] or lmlpramlne [8[. or by acute administra- 
tion of antl-vasopressm serum lntraventncularly [5], or with 
apomorphlne or clonldlne [3] or DOPA The acutely-derived 
effects are generally observed only with particular escape 
tasks are employed 

The purpose of the present study was to determme 
whether the learned helplessness model demonstrated drug 
specificity similar to that described for the "behavioral  de- 
spair" model of  Porsolt [9,10] The behavioral despair model 
has been demonstrated to be responsive to acute administra- 
tion of a number of trlcychc antidepressants, atypical 
antidepressants, and monoamlne oxldase lnhlbttors These 
drugs all alter the onset of  lmmoblhty but do not increase 
locomotor activity as measured in an open-field maze 
Stimulants also alter the onset of lmmobdlty in a manner 

similar to antidepressants, but also Increase locomotor ac- 
tivity, and thus can be differentiated from antidepressants 
The onset of immobility in this test is also altered by several 
non-pharmacological treatments including convulsive shock, 
deprivation of REM sleep, and an enriched environment, 
while these measures do not increase open-field locomotor 
actlwty 

METHOD 

Male Sprague-Dawley rats (200-250 g) were group- 
housed with free access to food and water during all phases 
of the study They were maintained on a t2 hour light-dark 
cycle, with hghts on from 0600-1800 All injections, training, 
and testing took place between 0700 and 1100 dally 

All animals were exposed to learned helplessness training 
on day 1 [13] This conmsted of a single 40 minute training 
session Random shock (0 7 mA) was dehvered through the 
grid floor of a Coulbourn test cage The onset and offset of  
the shock were estabhshed through a random probablhty 
generator which resulted in the shock being on half the time 
This random shock schedule insured that both shock onset 
and shock termination were independent of the ongoing be- 
havior over the course of 40 minutes, but results m a differ- 
ent shock schedule being presented to each animal 

After training, animals were injected lntraperltoneally 
with one of the doses of  drug, and rejections were repeated 
once dally on days 2, 3, and 4 All drugs were administered 
as the water-soluble salt In saline, and doses were calculated 
as the free base Animals rece~wng electroconvulslve shock 
were treated twice dally, (beginning on the afternoon of day 
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T A B L E  1 

AVERAGE LATENCY IN BLOCKS OF THREE TRIALS 

Block 

Condition 1 2 3 4 5 

NalveControls 34 + 27 19± 13 10 + 8 6 ± 5 5 ± 5 
Sahne 35 + 20 16 ± 11 9 ± 6 7 + 4 4 + 5 
Destpramme(10) 41 + 17 22_+ 10 II ± 7 8 ± 5 7 ± 4 
Imlpramlne(10) 37 + 12 15-+ 8 12 + 6 9 + 4 5 + 3 
Amltrlptylene(10) 40 -~ 13 21 + 9 16-+ 11 8 + 5 7 -+ 4 
Nortrlptylene(10) 37 -+ 14 19_+ 11 9 + 7 9 ±  6 7 + 4 
Doxepm(10) 39 v 18 17_+ 9 9 + 6 7 ± 5 6 + 4 
Iprmdole(10) 36 ± 14 21 ± 12 11 _+ 8 6 ±  5 7 ± 4 
Mlanserln(10) 44 + 19 19_+ 11 II ± 7 4 ±  6 5 ± 4 
Ipronlazld(20) 38 '- 16 18 ± 10 9 ± 5 10 ± 7 4 + 5 
Nlalamlde(20) 40 v 18 20±  11 11 ± 6 8 ± 7 7 + 6 

Dmzepam(3) 39 ± 17 20 ± 10 12 + 9 5 + 6 7 ± 4 
Lorazepam(1) 40 ± 10 19_+ 8 9 + 7 7 + 5 7 ~ 6 
Chlordlazepoxlde (10) 42 ± 18 17 + 7 11 + 4 9 + 6 8 + 4 
Chlorpromazme (10) 39 ± 14 20 ± 10 10 ± 6 9 ± 6 4 ± 4 
Halopendol(4) 42 + 19 14 + 10 14_+ 6 11 + 4 3 ~- 6 
Amphetamme(3) 40 ± 17 21 ± 9 9 + 7 6 ± 4 6 - 5 
Caffeine(10) 37 ± 10 19 + 7 9_+ 6 9 ± 7 7 ~ 4 
Phenobarbital(15) 44 ± 18 26±  I0 12_+ 9 8 + 6 9 ± 6 
Ethanol(1000) 42 ± 18 19 ± 10 13 ± 8 8 ± 6 5 ± 5 
ECS 44+  18 21±  9 13_ + 4 7 + 6  8 ± 4  

Data represent mean _+ S D latency (seconds) for blocks of three trials Dose of 
drug is mg/kg m parentheses Ammals recewed drug for four days before testing 

1) for the same amoun t  of  t ime Convuls ive  shock  was ad- 
minis te red  at 100 mA for 0 25 seconds  through ear -chp  elec- 
t rodes  All animals  receiving this t r ea tmen t  sus ta ined maxi- 
mal c lonlc- tonlc  se izures  o f  at least  10 seconds  durat ion 
Controls  r ece ived  e i ther  ln t raper l toneal  sahne inject ions 
dally, or r ece ived  sub-convuls ive  electr ic  shock  through 
ear -chp  e lec t rodes  Sub-convuls ive  shock  was  adminis te red  
at 40 m A  for  0 25 seconds  No  animal In this group was  
obse rved  to d e m o n s t r a t e  a seizure within 5 minutes  o f  shock  
All drugs were  e i ther  ob ta ined  commerc ia l ly ,  or  were  gifts 
f rom the manufac tu re r  On day 5, animals were  injected with 
drug (or sahne)  one  hour  before  tes t ing for  the e scape  deficit  
charac ter i s t ic  o f  he lp lessness  The groups  receiving elec- 
t roconvuls lve  shock  and their  cont ro ls  receiving sub- 
convuls ive  shock  were  not  t rea ted  on day 5 

Test ing was  carr ied out  in a Coulbourn  tes t  c h a m b e r  with 
a lever  m o u n t e d  1 cm off  the f loor on one  wall A yel low cue 
hght  was m o u n t e d  5 cm over  the lever  A trial was  Initiated 
by the onse t  o f  a pulsed shock  (0 8 mA) which  cycled  on for 
40 m s e c  and off  for  360 msec  and was te rmina ted  e i ther  by a 
lever  press  or  the passage  o f  100 seconds  wi thout  a lever  
press  The yel low cue hght  was ac t iva ted  with each  shock  
cycle  A 24 second  lntertrlal  interval  fol lowed each  trial, and 
15 trials were  given 

R e s p o n s e  la tencies  were  de t e rmined  to the neares t  sec-  
ond  on each  trial Based  on p rev ious  naive control  popula-  
t ions,  a r e sponse  within 20 seconds  o f  shock  onse t  was  de- 
f ined as a successfu l  e scape ,  while  r e sponses  wi th  grea ter  
l a t e n o e s  were  def ined  as failures to e scape  Using this crate- 
rlon (1 e , la tency of  less than 20 seconds)  607 of  623 cont ro ls  

(97%) comple t ed  the 15 traals with five or  f ewer  escape  fail- 
ures,  thus  defining normal  hmlts  for acquisi t ion of  this es- 
cape  task 

To e s t abhsh  w h e t h e r  any o f  the drugs had a direct  effect  
on acquis i t ion of  the e scape  task used to evaluate whe the r  
animals  were  helpless  or not,  the highest  dose  of  each  of  the 
drugs was  admin is te red  for four  days  to naive controls  which 
were  tes ted  in the e scape  task on day 5 wi thout  receiving any 
o the r  t r ea tment  

RESULFS 

Drug effects  on acqmsltlOn of  the e scape  r e sponse  were  
minimal N o n e  affected  the average  latency on blocks  of  
th ree  trams (Table 1), the total n u m b e r  o f  e scape  failures 
(Table 2) or  the n u mb er  of  animals def ined as helpless  using 
the craterlon o f  five or  f ewer  e scape  failures within 15 trials 
(Table 3) 

The an t idepressan t s ,  including tncyc l lcs ,  a typmals ,  and 
MAO lnhlbl tors ,  had varaable effects  on revers ing learned 
he lp lessness  depending  on the measure  used Using average 
la tency on  blocks  o f  th ree  trials (Table 4), the 
an t idepressan t s  p roduced  cons i s ten t ly  dec reased  l a t e n o e s  
(compared  to helpless  controls)  only in the final two blocks ,  
with o ther  d i f fe rences  sca t te red  throughout  blocks 2 and 3 
A m o n g  the non-an t idepressan t s  (Table 5), dec reased  laten- 
cles relative to helpless  cont ro ls  were  o b s e r v e d  with 
d lazepam (3 mg/kg, block 5), lo razepam (block 5), chlor- 
d lazepoxlde  (block 4), haloperadol (block 5,) phenobarbi ta l  
(block 5) and e thanol  (block 4) 
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T A B L E  2 

ESCAPE FAILURES FOR 15 TRIALS 

T A B L E  3 

NAIVE ANIMALS REACHING CRITERION FOR HELPLESSNESS 

Condit ion Escape  Fadures  Cond~tmn Helpless/Total  

Nmve  Controls  3 _+ 1 Nmve  0/24 
Sahne 4 _+ 2 Sahne 0/12 
Des lp ramme (10) 3 +-- 2 Des lp ramme (10) 0/8 
Imlpramlne (10) 3 -+ 2 Imlpramlne (10) 0/10 
Amltr lptylene (10) 3 -+ 2 Aml tnp ty lene  (10) 0/8 
Nor tnp ty lene  (10) 4 _+ 3 Nor tnp ty lene  (10) 0/8 
Doxepm (10) 3 -+ 2 Doxepln  (10) 0/8 
Iprmdole (10) 3 _+ 2 Iprmdole (10) 0/8 
M m n s e r m  (10) 3 _+ 2 M m n s e n n  (10) 0/8 
Ipromazld (20) 3 -+ 2 Ipronlazld (20) 0/8 
Nlalamlde (20) 4 + 2 Nlalamlde (20) 0/8 

Dmzepam (3) 4 _+ 2 Dmzepam (3) 0/8 
Lorazepam (1) 3 +- 2 Lorazepam (1) 0/8 
Chlordmzepoxlde  (10) 3 -+ 2 Chlordlazepoxtde (10) 0/8 
Chlorpromazlne  (10) 3 _+ 3 Chlorpromazme (10) 0/8 
Halopendol  (4) 3 _+ 2 Halopendol  (4) 0/8 
Amphe tamine  (3) 4 _+ 2 Amphe tamine  (3) 0/8 
Caffeine (10) 4 _+ 2 Caffeine (10) 0/8 
Phenobarbi tal  (15) 4 _+ 1 Phenobarbi tal  (15) 0/8 
Ethanol  (1000) 3 _+ 2 Ethanol  (1000) 0/8 
ECS 3 _+ 2 
Sham ECS 3 + 2 Data  represent  the number  of  drug-treated animals with six or  

more  escape failures on 15 trials/total numbe r  o f  ammals  per group 

Data represent  mean  _+ S D escape  failures in 15 trials Ammal s  
received drugs for four days  before testing 

T A B L E  4 

AVERAGE LATENCY IN HELPLESS ANIMALS---ANTIDEPRESSANTS 

Block of  3 Trials 

Condi t ion 1 2 3 4 5 

N m v e C o n t r o l s  34_+ 27 19+- 13 1 0 +  8 6_+ 5 5-+ 5 
Helpless  controls  39 _+ 16 32 _+ 11 20 _+ 11 22 _+ 7 18 _+ 7 
Imlpramlne (5 )  37_+ 20 17_+ 16" 9-+ 7* 8 +  6* 7_+ 6* 
Imlpramlne  (10) 42 +_ 21 20 _+ 17 9 -+ 9* 9 + 11" 8 _+ 9* 
D e s l p r a m m e ( 5 )  40_+ 17 24_+ 13 7-+ 10" 6 + 4* 5-+ 4* 
Des l p r amme(15 )  30_+ 21 26_+ 19 14_+ 9 8_+ 6* 7-+ 5* 
Des lp ramme(10)  32_+ 19 13-+ 14" 1 6 +  4 9-+ 5* 8 -  6* 
A m l t n p t y l e n e ( 5 )  34_+ 17 22_+ 11 13_+ 6 8-+ 4* 7_+ 9* 
Amltr lptylene (10) 29 _+ 23 20 -+ 13 12 -+ 7 10 + 5* 9 -+ 6* 
Nor tnp ty lene  (10) 33 _+ 14 16 + 11" 13 _+ 10 9 _+ 7* 9 -+ 5* 
D o x e p m ( 1 0 )  37 +_ 19 24_+ 12 9-+  13 7 +_ 9* 13-+ 11 
Ipnndo le (10)  35 _+ 13 12_+ 7* 9 +_ 5* 2-+ 4* 5_+ 3* 
Ipr lndole(15)  42_+ 10 16_+ 9 11 _+ 6 8 + 3* 6-+ 4* 
Mtanse r ln (5 )  36_+ 11 21 _+ 9 I1 +- 4* 1 0 -  + 4* 9 -  + 6* 
M m n s e n n ( 1 0 )  44_+ 20 16_+ 9* 1 0 +  7* 8-+ 4* 8 +  4* 
Ipromazld (10) 39 _+ 16 27 + 14 19 _+ 13 15 -+ 11 13 -+ 12 
Ipronlazld(20)  42 + 13 1 4 +  9* 13 _+ 7 5-+ 3* 4_+ 4* 
Nmlamlde (20)  39_+ 14 22_+ 9 10 + 6* 7-+ 4* 7_+ 5* 
ECS 37_+ 21 19 + 7* 1 0 +  8 4_+ 5* 4_+ 6* 

Da t a  r e p r e s e n t  m e a n  + S D l a t ency  ( s econds )  m he lp l e s s  an ima l s  t r ea t ed  wi th  
an t idepressan ts  for four  days  

*Lower  than helpless controls ,  p < 0  05 by Randomizat ion  tes t  



452 S H E R M A N ,  S A C Q U I T N E  A N D  P E T T Y  

T A B L E  5 

AVERAGE LATENCY IN HELPLESS ANIMALS--NON-ANTIDEPRESSANTS 

Con&t,on 

Block of 3 Trials 

1 2 3 4 5 

N a l v e C o n t r o l s  34_+ 27 1 9 +  13 10 ± 8 6 ± 5 5 + 5 
Sahne 39 ± 16 32_+ 11 2 0 ±  11 22 ± 7 18 + 7 

D la z e pa m ( 1 )  41 ± 15 3 7 ±  13 23 ± 9 19_+ 11 16 + 8 

Dlazepam (3) 37 ± 14 29 ± 11 19 ± 11 22 ± I0 9 ± 7* 

L o r a z e p a m ( 1 )  4 0 ±  16 3 9 _  + 11 2 0 -  + 9 2 0 +  11 10_+ 7* 
Chlordmzepoxlde  (5) 43 ± 15 44 ± 12 20 + 10 11 ± 9* 13 _+ 8 

Chlordlazopoxlde  (10) 32 ± 15 30 ± 14 25 + 12 15 _+ 8 12 + 7 
H a l o p e n d o l ( 2 )  37 +_ 10 32 ± I0 19 ± 13 18 + 9 9 + 6* 

H a l o p e n d o l ( 4 )  39 ± 11 31 ± 11 24 ± 12 16 ± 7 15 + 6 

A m phe t a m lne C05)  44 ± 19 32 ± 10 27 ± 10 17 + 6 16_+ 6 
A m p h e t a m i n e ( 3 )  38 ± 15 42 ± 19 24 ÷ 9 1 9 +  6 13 _+ 7 

Caffe ine(10)  31 ± 9 27 ± 10 24 ÷ 7 21 _+ 13 16_+ 7 

Phenobarbi ta l  (15) 32 ± 9 34 ± 8 22 -+ 9 18 ± 12 10 + 4* 

Ethanol (1000)  37_+ 12 29 + 9 22 ± 7 14 ± 6* 14_+ 6 

S h a m E C S  39 ± 16 31 _+ 8 25 ± 9 18 + 7 18 + 6 

D a t a  r e p r e s e n t  mean  ± S D l a t ency  ( s econds )  m h e l p l e s s  a m m a l s  t r e a t ed  w,th 
ant idepressants  for four days  

*Lower  than helpless controls ,  p < 0  05 by Randomizat ion  test 

T A B L E  6 

MEAN ESCAPE FAILURES IN HELPLESS ANIMALS---ALL DRUGS 

Condit ion Failures Condl tmn Failures 

Naive  controls  3 + 1 

Helpless  controls  13 + 4 

Imlpramme (5) 4 ± 2 
lm lp ramme  (10) 3 ± 2 

Des lpramme (5) 3 ± 2 
Des lpramme (7) 4 _+ 2 

Des lp ramme (10) 3 ± 2 
Amltr tptylene (5) 3 ± 2 

Aml tnp ty l ene  (10) 4 + 2 

Nor tnp ty l ene  (10) 3 + 2 

Doxepm (10) 3 + 2 

Iprmdole  (10) 3 ± 2 
Ipnndole  (15) 4 + 2 
Mlanserm (5) 3 ± 2 

Mlanserm (10) 3 _+ 2 

Ipromazld  (10) 8 _+ 4 

Ipromazld  (20) 3 ± 3 
Nla lamlde  (20) 4 + 3 

ECS 4 ± 2 

Dlazepam (1) 12 + 4 

Dlazepam (3) 12 + 4 
Lorazepam (1) 13 _+ 4 

Chlordlazepoxlde  (10) 11 + 2 

Chlorpromazlne (5) 11 _+ 3 
Chlorpromazme (10) 12 + 

Halopendol  (2) 12 + 3 
Haloperldol  (4) 11 _+ 3 

Amphetamine  (0 5) 11 _+ 3 

Amphetamine  (3) 12 _+ 3 

Caffeine (10) 8 + 2 
Phenobarbi tal  (15) 12 + 4 

Ethanol  (1000) 11 + 3 
Sham ECS I I + 4 

Data  represent  mean _+ S D escape fadures m 15 test trials Dose of drug m 
paren theses  All an t idepressants  except  Ipromazld (10 mg/kg) are lower than con- 
trol and no non-ant tdepressant  t rea tments  except  caffeine are lower than helpless 
controls  by Random~zaUon test 
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TABLE 7 

PROPORTION OF ANIMALS REMAINING HELPLESS--ALL DRUGS 

Helpless/ Helpless/ 
Condition Total Condition Total 

Naive Controls 0/24 
Helpless Controls 10/12 
lmlpramme (5) 2/10 
Imlpramme (10) 1/10 
Deslpramme (5) 2/9 
Deslpramme (7) 1/8 
Deslpramlne (10) 0/8 
Amltnptylene (5) 1/8 
Amltnptylene (10) 1/8 
Nortnptylene (10) 0/6 
Doxepm (10) 1/6 

Iprmdole (10) 0/8 
Iprmdote (15) 1/7 
Mmnserm (5) 0/8 
Mmnserm (10) 0/8 

Ipromazld (10) 4/9 
Ipronlazld (20) 2/8 
Nlalamlde (20) 3/10 

ECS 2/8 

Dmzepam (1) 7/8 
Dlazepam (3) 8/8 
Lorazepam (1) 6/6 
Chlordmzepoxlde (10) 5/7 
Chlorpromazine (5) 11/12 
Chlorpromazlne (10) 6/8 
Halopendol (2) 5/6 
Halopendol (4) 5/6 
Amphetamine (0 5) 10/12 
Amphetamine (3) 9/11 
Caffeme (10) 5/6 
Phenobarbital (15) 6/6 
Ethanol (1000) 5/6 
Sham ECS 7/9 

Data represent number of ammals remaining helpless after four days of drug treat- 
ment/total number of animals per group The animals with sxx or more response 
failures m 15 trmls were defined as helpless Compared to helpless controls, all 
ammals treated with antidepressants except those recewmg Iproniazld at 10mg/kg 
were lower and none receiving non-antidepressants were lower by the Ftscher exact 
probablhty test 

Th~s relatively inconsistent pattern was not observed 
when mean escape fadures over  15 trmls was used as the 
behavioral measure (Table 6) Helpless controls (12_+4 es- 
cape failures) were clearly different from animals treated 
with antidepressants (3-4 escape failures), but not from 
ammals receiving other drugs (11-13 failures) Those recelv- 
mg caffeine were significantly lower than helpless controls, 
however 

Using the criterion of five or fewer escape failures in 15 
trials (Table 7), the reversal of  learned helplessness by 
antidepressants is again very clear, with all antidepressant 
treatments except Iproniazld (10 mg/kg) active and none of 
the non-antidepressants so 

DISCUSSION 

The results clearly demonstrate that learned helplessness 
is reversed by several classes of antidepressant treatment, 
but not by treatment with a number of agents which are not 
effective against clinical depression m humans 

In the present study, dose-responsiveness in the suc- 
cessful treatments was not demonstrated due to the hmited 
number of  doses used and the relatively high doses Such 
dose-responsiveness was demonstrated previously for imip- 
famine [8] using doses below 5 mg/kg, which Is greater than 
the ED~0 (3 4 mg/kg for 5 days) determined in that study 

Additionally, no data on acute effects are presented, since 

imipramine [8] could not be demonstrated to reverse 
helplessness when administered acutely via the lntraperlto- 
neal route Within this model system, treatment with drug 
for several days IS reqmred in order for anti-helplessness 
effects to be achieved 

A major feature of the present model lies in the compari- 
son between the effects of stimulants and the MAO ln- 
hlbltors In both cases, animals treated on a chronic basis 
were s~gnlficantly more active and were hyperrespons~ve to 
shock m the test s~tuat~on than were unlnjected controls The 
major difference between the groups receiving MAO mhlbl- 
ton and stimulants lay in the goal-directed nature of the re- 
sponses m the test situation Whde animals given the stimu- 
lants had more random lever presses than those given other 
drugs, they fmled to establish a consistent pattern of respond- 
ing with the lever For example, the group gwen caffeine 
averaged 7 6_+2 4 escape failures Compared with the 
13 2_+3 0 fadures observed m helpless animals, this value is 
slgmficantly lower However,  only one of  the six ammals m 
this group had fewer than six escape failures, the upper hmlt 
of  control responses This difference between controls and 
caffeine-injected ammals is not statistically reliable when 
measured by the Flscher 's exact probabihty test Thus, it 
can be shown that drugs which increase shock responsive- 
ness (e g , stimulants) do have a behavioral effect in reducing 
the number of  high-latency responses through random re- 
sponding, but do not return behavior to control levels, as is 
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the case w,th ant,depressants It lS with th,s class of com- 
pounds (stimulants), however,  that the greatest probabthty 
of  "false postt lves" might reasonably occur ff thts test lS 
used for screening of  new compounds 

Another potential aspect of  the model which would tend 
toward the obtaining of  "false posit ives" lies m the failure of  
all animals which are exposed to helplessness training to 
become helpless Only about 85% of the rats trained by this 
paradtgm (e g ,  10 of  12 sahne-treated animals or 84%) re- 
mained helpless when tested five days later Thus, a reversal 
rate of  about 15% can be anuc~pated when mactwe compounds 
are tested Th,s ,s seen, for example, w~th ammals g~ven 1 mg 
of dlazepam/kg, (88%) halopendol (84%). amphetamine 
(82%). or ethanol (83%) Clearly, this failure of  the model 
system must be taken into account m evaluating the reversal 
of  helplessness 

The mechamsm by which exposure to uncontrollable 
shock produces the behavmral deficit described as helpless- 

ness is undefined, but has been attributed to norepmephnne 
depletion, acqulsmon of lmmobdlty, "emotmnal exhaustion," 
serotonln depletmn, stress-reduced analgesia or to one of 
several cogn,tlve factors The purpose of  th,s study was not 
to attempt to define wh,ch factors are operative, or which 
were affected by antidepressant treatments, but simply to 
assess whether the model system could be demonstrated to 
have adequate pharmacolog,cal selectivity towards antide- 
pressants to allow ,ts use m further studies of the actmns of 
antidepressants 

In sp,te of  numerous drawbacks, the helplessness model 
can be shown to have reasonable rehabfllty and spec,ficlty 
These features make it a useful tool for the study of 
ant,depressants, and the s,mdanty between an mcreased 
number of  escape failures and "psychomotor  retardation" m 
humans suggests addltmnal utlhty as a model of some as 
pects of depressmn in humans 
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