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Discrimination learning in ascorbic 
acid-deficient guinea pigs 
PAULING' has suggested that a high intake of vitamin C may 
be necessary for optimum cerebral function including learn­
ing and memory. We have tested this hypothesis in a pre­
liminary way by comparing maze learning in two gruups 
of guinea pigs: those receiving large supplements of ascorbic 
acid (the 'control' group) and those receiving it daily 
quantity of the vitamin sufficient to maintain a concentra­
tion in the brain at approximately 25% that uf the cuntrols 
(the 'deficient' group). 

Thirteen male guinea pigs were reared un a diet well 
supplemented with ascorbic acid. When the animals were 
9 weeks old (day 0) they were randomly assigned to one 
of two groups ('control' or 'deficient') and given an ascorbic 
acid-free diet". Drinking water was changed daily. That of 
the 'controls' contained 1 % ascorbic acid throughout the 
experiment. From day 16, both groups received a daily 
ural dose of ascorbic acid (6 mg kg-' body weight) just 
sufficient to maintain good gruwth in deficient animals3,4. 

Water consumptiun measurements indicated that. contruls 
received at least tiOO mg kg-' body weight of ascorbic acid 
daily. This intake is much in excess of that required to 
saturate guinea, pig tissues with vitamin Ce.. 

From day 46 t.u day 67 animals were tested for spatial 
discrimination in a water T-maze (J. L. Smart, in prepara­
tion). On the first twu days (days 46 and 47) escape wa.s 
possible from both arlH~ and animals were given five trials 
a day to test for left or right preferences. There followed 
20 successive days of six trials per day during which escape 
was possible from only one arm of the maze. Animals were 
required to reverse previolls preferred or learned responses. 
A learning criterion (succesid'ul 'reversal') was said to have 
been met when no errors (entries into arms other than the 
escape arm) werr recorded during the last. five of the six 
trials. The day after mecting this criterion the escape ruute 
was reversed. 

Nature Vol. 2F February 8 1974 

T ABLIC 1 Body weight, tissue ascorbic acid and maze performance 
in control (saturated) and chronically ascurbic 

acid-deficient guinea pigs 

Body weight (g) day 0 
day 68 

Tissue ascorbic acid Forebrain 
on day 68 
(I'mol g-l wet wt) Brainstem 

Liver 
Adrenals 

T-Maze per­
formance (days 
48 to 67) 

Total reversals 

Total errors 

Results are mean ± s.d. 
'P < 0.001. 

Control Deficient 
(n = 6) (n = 7) 

413 ± 61 420 ± 63t 
6,51 ± 40 626 ± 62t 

1.11 ± 0.05 0.30 ± 0.05* 

0.70 ± 0.05 0.20 ± 0.04* 
1.67 ± 0.20 0.28 ± 0.17' 
6.49 ± 1.28 0.91 ± 0.15* 

7.0 ± 1.1 6.1 ± 2.9t 

,50.0 ± 11.0 48.7 ± 13.4t 

t Not significant (Student's t test) when compared with cor­
responding control value. 

On day 68 animals were killed by decapitation and ascorbic 
acid was determined5 in brain, liver and adrenal glands. 

In a parallel experiment mean forebrain ascorbic acid 
in deficient animals was, on day 15, 0.44 ± 0.05 [Lmol g-' 
(n = 4), and, on day 42, 0.26 ± 0.25 /Lmol g-l (n = 4). 
These values represent deficits, compared with controls 
(Table 1), of 60% and 77%, respectively. Brainstem showed 
deficits uf 69% at 15 d and 63% at 42 d. On day 68 (Table 
1) the deficits were 73% in forebrain, 71% in brainstem, 
83% in liver and 86% in adrenals. It can be inferred that 
the brains uf the deficient group were severely lacking in 
ascorbic acid both during maze learning and for at least 
30 d before. 

The chronic, severe brain vitamin C deficiency had no 
effect on T -maze performance, as assessed by either re­
versals or errors during 20 d of testing (Table 1). This 
indicates that learning is not enhanced by having saturating 
levels of ascorbic acid in the brain. 
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Similarity of morphine abstinence signs 
to thermoregulatory behaviour 
THE precipitated abstinence syndrume consists of a series of 
behavioural events which appear in morphine-dependent 
organisms after the administration of narcotic antagunists. 
Martin' has suggested that some precipitated abstinence signs 
arise because an error force is generated when a narcotic 
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