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WALSH, T. J. AND T. PALFAI. Memoo" storage impairment or retrieval.tkdl, re: Pharmacolo.~i,'ally distin~,,uishahh" 
processes. PHARMAC. BIOCHEM. BEHAV. 11(4)453-456, 1979.--The effects of reserpine and syrosingopine on reten- 
tion of a passive avoidance task in mice were investigated. Following repeated exposure to the training apparatus, the 
amnesia induced with syrosingopine could be reversed, the amnesia induced with reserpine could not. The amnesia 
produced by these agents was still evident 35 days following training. The results were discussed in terms of the effects of 
these drugs on memory consolidation and/or retrieval. 

Amnesia Memory Retrieval Rauwolfia alkaloids Consolidation 

A NUMBER of drugs that interfere with the synthesis, stor- 
age or metabolism of the catecholamines, dopamine and 
norepinephrine, have been reported to impair memory pro- 
cesses [ 1,6, 7, 8, 14, 19, 20]. The consensus seems to be that, 
regardless of the agents used, decreased levels of 
catecholamines during or shortly following training result in 
amnesia. This finding has prompted several investigators to 
suggest that these biogenic amines play a critical role in 
memory consolidation [6, 8, 14, 201. 

Recently it was suggested that the anti-adrenergic drugs 
produce their amnesic effects by impairing memory retrieval 
(i.e., expression of memory) rather than interfering with 
memory storage. Botwinick and her colleagues [3, 4, 17] 
reported spontaneous recovery of memory following am- 
nesic doses of the dopamine-beta-hydroxylase inhibitors, 
DDC and FLA-63. These investigators found that mice were 
amnesic for a passive avoidance or spatial discrimination 
task 24 hr following administration of DDC or FLA-63. If, 
however, the retention test was postponed until 48 hr follow- 
ing training, the animals exhibited good retention. It was 
thus concluded that these inhibitors of catecholamine syn- 
thesis produced their retention impairments by temporarily 
disrupting a noradrenergic memory retrieval system. The 
suggestion was further supported by the finding that amnesic 
animals treated with the monoamine-oxidase inhibitor, par- 
gyline, recovered from the amnesia induced by DDC or 
FLA-63 13,41. Finally, Rainbow and Flexner [181 suggested 
that the amnesia produced by 6-hydroxydopamine for a dis- 
criminated avoidance task was dependent upon the transient 
impairment of norepinephrine-dependent memory retrieval 
processes. 

Among its many pharmacological effects, reserpine de- 
pletes biogenic amines in the brain and periphery [2, 5, 22, 
23] and has been shown to produce amnesia for a number of 
learning tasks [I, 10, 21, 24]. Syrosingopine, a structural 
analogue of reserpine, has also been reported to deplete 
catecholamines [11, 13, 161 albeit primarily peripherally and 
we recently reported that it also produces time-dependent 
retention impairments for a passive avoidance task [15]. The 
effects of these two drugs on memory were attributed to an 
impairment of memory consolidation resulting from the de- 
pletion of peripheral, and perhaps central, catecholamines. 
However, to test the hypothesis that anti-adrenergic agents 
affect memory retrieval rather than memory consolidation, 
we investigated whether the reserpine and syrosingopine- 
induced amnesias were permanent. If, in fact, the drugs im- 
pair biogenic amine-dependent memory retrieval processes, 
time and repeated exposure to the training apparatus should 
optimize the recovery of memory of a passive avoidance task 
I12,251. 

METHOD 

Adult (70-90 day old) male albino mice bred from CD-l 
stock in our animal colony were used. The animals were 
housed in groups of four in standard Econo plastic cages in 
temperature (70-72°F) and humidity (50-70%) controlled 
environment. Food and water were available ad lib and a 
12-hr light/dark cycle was in effect. 

A step-through passive avoidance apparatus, similar to 
that of Jarvik and Kopp [9] was used. Briefly, the appara- 
tus consisted of a V-shaped trough that was divided by a 
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narrow guillotine door into a small, illuminated start box and 
a larger darkened section. Stainless steel panels formed the 
walls and floor of the trough and served, in the darkened 
section, to deliver electric shock from a Grason-Stadler, 
Model-700 Constant Current Shock Generator to the ani- 
mals' feet. 

Passive avoidance (PA) training consisted of placing the 
mouse into the illuminated start chamber; 60 sec later, the 
guillotine door was opened and the latency to step-through 
into the darkened section was recorded. Immediately follow- 
ing step-through (defined as the passage of the hindlimbs 
over the threshold), the door was closed and the mouse given 
a 1 mA footshock for 3 sec. Retention was tested 7 days 
later, well after all the acute effects of drug treatments had 
dissipated. Testing consisted of measuring step-through la- 
tency for an arbitrary maximum of 300 sec. This latency 
measure was used as the index of retention. The Kruskal- 
Wallis Analysis of Variance and the Mann-Whitney U-test 
were used to analyze the data. 

Behavioral Procedure 

Mice were given an intraperitoneal injection of 2.5 mg/kg 
reserpine (Serpasil, Ciba) or 2.5 or 4.0 mg/kg syrosingopine 2 
hr before passive avoidance training. We have previously 
reported that these dosages and pretreatment intervals pro- 
duced amnesia for this task [24[. To examine the permanence 
of reserpine and syrosingopine-induced amnesias, retention 
performance was tested every seven days for a total of five 
retention tests. Drug-treated control groups were tested for 
retention only once at either 21 or 35 days following training. 

RESULTS AND DISCUSSION 

The median step-through latencies (STL) for the five re- 
tention tests are shown in Fig. I. A Kruskal-Wailis non- 
parametric analysis of variance indicated an overall signifi- 
cant treatment effect on the first retention test (Day 7) 
p<0.001. The saline control group showed retention 
(STL=300) for the entire 35 days. Apparently no extinction 
occurs following repeated retention testing for this passive 
avoidance response. The reserpine group was amnesic 
throughout the five retention tests (p<0.01 compared to 
saline for retention tests I-5, Mann-Whitney U). The 2.5 and 
4.0 mg/kg syrosingopine groups were amnesic only on the 
first retention test (Day 7). By the second retention test (Day 
14) these groups had median STL's similar to that of the 
saline controls (p>0.05). These groups further improved 
their performance until the fourth retention test (Day 28) 
when both syrosingopine groups and the saline group had 
median STL's of 300 sec. The data suggest that while the 
amnesia induced with syrosingopine is reversible through 
repeated testing, that resulting from reserpine is not. 

The results of the drug-treated control groups are shown 
in Table 1. The Kruskal-Wallis Analysis of variance indi- 
cated a significant treatment effect ~<0.001).  Compared 
with the saline groups, both the reserpine and syrosingopine 
groups had significantly shorter STLs (p<0.001, Mann- 
Whitney U) suggesting that retention impairments produced 
by these drugs are evident as much as 21 or 35 days following 
PA training. 

Taken together, the following conclusions seem appro- 
priate: Amnesia produced by syrosingopine can be reversed 
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FIG. 1. Group median step-through latencies for retention Tests 1-5. (Saline n= 10, SYRO: syrosin- 
gopine: 2.5 mg/kg n=21,4.0 mg/kg n= 16. RES =reserpine 2.5 mg/kg n= 10, NFS=no footshock n =8.) 
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T A B L E  1 

RETENTION PERFORMANCE OF RESERPINE AND 
SYROSINGOPINE-TREATED ANIMALS TESTED EITHER 21 OR 35 

DAYS FOLLOWING PA TRAINING 

(STL) N 

21 days 
Saline 300 12 
Res 2.5 21" II 
Syro 2.5 32* 13 
Syro 4.0 17" 15 

35 days 
Saline 300 I 1 
Res 2.5 18" 11 
Syro 2.5 12" 9 
Syro 4.0 10" 14 

*p<0.01 vs saline, Mann-Whitney. 

t h rough  r epea t ed  e x p o s u r e  to the  t ra in ing  a p p a r a t u s ;  tha t  
induced  with r e se rp ine  canno t .  The  a m n e s i a  p roduced  by 
bo th  agen ts  is re la t ive ly  p e r m a n e n t  and  is a p p a r e n t  for  at  
leas t  35 days .  

An exp lana t ion  for  the d i f fe rence  in the  behav io ra l  e f fec ts  
of  these  d rugs  might  be  sought  for in the  d i f fe rence  of  the i r  
p h a r m a c o d y n a m i c s .  While  r e se rp ine  dep le te s  bo th  cen t ra l  

and  per iphera l  b iogenic  amines ,  sy ros ingop ine ,  at  least  in the 
dosages  used here ,  af fects  these  a m i n e s  pr imar i ly  per ipher -  
ally. T h e r e f o r e ,  w h e n  the  amnes i c  effect  of  a drug is 
media ted  per iphera l ly ,  the r e m i n d e r  p r o c e d u r e  might  r eve r se  
the  m e m o r y  loss.  Th i s  may  not  be the  case  if the drug has  
cen t ra l  ef fects  as well. 
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