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In order to investigate the role of the reduced the cholesterol content in the diet on the learning defect produced by

hypercholesterolemia, we carried out an experimental study.

Thirty-two male albino rats weighing 200-220 g. were divided in three groups. Ten of them were used as control group
and kept on normal diet and tap water for 24 weeks. Twenty-two rats firstly received normal diet containing 1 % of
cholesterol for 12 weeks then the cholesterol was withdrawn from their diet of 9 of 22 animals and they were kept on

normal diet and tap water for another 12 weeks.

At the end of the feeding period the learning capacity of all animals were measured using a T maze and their blood and

tissue cholesterol levels were analysed.

When compared with control group, a significant impairement in learning capacity was found in hypercholesterolemic rats
(p<0.01). The control animals reached to the diet placed at the exit of T maze in 28.17+3.40 second while reaching time
was 134+32.65 second in hypercholesterolemic rats. Replacement of the hypercholesterolemic diet with normocholeste-
rolemic one, corrected the impairement in the learning capacity as parallel to the decrease in the plasma and tissue

cholesterolinrats. [TurkJMed Res 1993; 11(4): 176-178]
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It has been shown by many reports that cholesterol
impaires the neuronal functions by disturbing
membrane fluidity (4,5,13). Among the other compli-
cated brain functions, learning is also influenced by
the increased membrane cholesterol. Learning induced
reduction in membrane cholesterol and learning dis-
ability due to high cholesterol in membrane indicated
the importance of cholesterol in learning process
(7,8). Our previous study showed that diet induced hy-
percholesterolemia also produces learning defect in
rats (11).

However it is not certain whether the impairement
of learning due to diet induced hypercholesterolemia is
permanent or is reversible by the withdrawal of
cholesterol from the diet.

For this reason the present experimental study
was carried out to isvestigate the effect of the
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restricted dietary cholesterol on hypercholesterolemia
induced learning defect in rats.

MATERIALS AND METHODS

Thirty-two male albino rats were used in this ex-
perimental study. Ten animal received normal rat diet
and tap water for 24 weeks and used as control
group. Twenty-two animals were divided into two
groups and 13 rats fed with a diet containing 1%
cholesterol were exposed to a T-maze and given them
a two hours chance to get familiar with this maze as
well as to find the food placed at the exit at the and
of 12 weeks following 16 hours fasting period.

The next day fasted animals placed again into
the same T-maze and the time required to find the
exit was recorded using a stopwatch. The mean of
four measurements was accepted the value of each
animal.

Nine of 22 animals in group 3 received 1% of
cholesterol containing diet, for 12 weeks. Then their
diet was replaced with a normocholesterol one for
another 12 weeks.

Turk JMed Res 1993; 11 (4)



THE ROLE OF DIET IN THE CORRECTION OF LEARNING DEFECT DUE TO HYPERCHOLESTEROLEMIA

D 0 < % changing
140 T I
120 1 m‘_l
100
801 3
80 1 200 -
401

— 100
20 ;
e | i

oA
CJorow'! [Clarowp2 BB arow 3

Figure 1. Learning index (reaching to the food).
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Figure 2. Correlation between learning index and cortex chole-
sterol (y= -84.72+9.38x, r= 0.954, p<0.01).

At the end of 24 weeks the same T-maze test
were done for the rats of control and group 3 by the
same observer. The mean time require to reach the
food place at the exit was accepted as memory and
learning index.

After the maze task all animals were anesthetized
with urethane (1g/kg, ip) and their blood, cerebellum,
cerebral cortex as well as liver were removed. After
elimination of tissue blood with ice-cold saline they
were used for cholesterol- analysis using Sclavo
Cholest-cinet enzymatic kit in Pointe 180 chemistry
analyzer.

" Students's t' test was used for the evaluation of
statistics.

RESULTS

The mean total cholesterol levels of 8 month old cont-
rol rats was 70.66+10.0 mg/dL this value increased to
141.29+34.5 mg/dL in the rats receiving a diet rich in
cholesterol for 12 weeks (p<0.01). When the hyper-
cholesterolemic diet was replaced with a nor-
mocholesterolemic one for another 12 week, the mean
total cholesterol value in the plasma of group 3
decreased to 114.05+16.27 mg/dl and this decline was
found to be significant (p<0.05).

As seen in Table 1 increased blood cholesterol
was associated with elevated cholesterol in liver and
brain tisues in the second group. However increased
tissue cholesterol decreased near to normal value with
the removal of cholesterol from the diet for another 12
weeks.

The mean time required to reach the exit of T-
maze was 28.17+3.4 second in normocholesterolemic
control rats. This time was 134.42+36.65 second in
rats fed with cholesterol rich diet for 12 weeks.
Withdrawal of cholesterol from the diet partially res-
tored the delay of reaching time to the food placed at
the exit in the 3 rd group. (84.56+37.98 sec, p<0.01,
Figure 1).

There was a significant correlation between the
time required to reach the exit and cortex (r-0.954,
p<0.01, Figure 2) and blood cholesterol (r-0.862,
p<0.01).

DISCUSSION

Previous studies is our laboratory showed that feeding
rats with a diet containing 1% of cholesterol for 12
weeks produces hypercholesterolemic state associated
with  imparled  learning (11) as well as
decreased electrophysiological activities in rat brain
(1,2,10,15).

It has been reported that an increase in
membrane cholesterol decreases its fluidity and im-
paires neuronal functions (4,5,13). Kessler and Yehuda
(7) who study the relationship between learning and
cholesterol level, showed that learning produces a
decrase in the cholesterol level of both hippocampus
and brain cortex. Many investigators reported that
nutrients such as iron deficient diet, special type fatty
acids, niacin, folic acid, magnesium, zinc can modify
learning and memory (3,6,9,14).

The repport of Kessler et al (8) who indicate an
increase in learning ability with feeding a diet rich in

Table-1: Cholesterol levels of tissues (mg/g wet.wt). Group 2 vs, Group 1 and, Group 3 vs. Group 2 (*p<0.05,**p<0.01),

GROUP 1 GROUP 2 GROUP 3
UVER 1.36+0.24 2.23+0.28" 1.85+£0.20"
CEREBELLUM 16.78£3.72 30.69+3.94" 23.58+2.94"
CORTEX 12.78+1.59 21.94+4.75™ 16.9£3.69"
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plant lipids and the results of Coscina (6) showing the
benefical effect of temporary changes in the fat levels
of diet on learning revealed that diet composition in-
fluences deeply learning ability.

Our previous study (11) showed that among the
above mentioned nutriet factors, diet induced hyper-
cholesterolemia is also involved in the impairement of
learning ability. However there is no information in the
literature whether this dietary cholesterol induced
learning deficit is corrected by the removal of
cholesterol from the diet. Our present data clearly sug-
gest that withdrawal of cholesterol restores both the
delay of memory consolidation, learning and tissue
cholesterol levels.

The lack of complete correction of impaired learn-
ing may be explained by the insufficient decrease in
both tissue and blood cholesterol levels. The presence
of negative and significant correlation between blood
as well as tissue cholesterol and learning supports this
explanation.

The restoration of dietary cholesterol induced
learning disability by the withdrawal of cholesterol from
the diet for 12 weeks is a strong evidence of rever-
sibility of diet induced changes in brain functions and
gives a clue for clinician.

Hiperkolesterolemiye bagh 6grenme
bozuklugunun diizeltiimesinde diyetin rolii

Diyete bagli hiperkolesteroleminin neden oldugu
égrenme bozuklugunun, diyetin normale ¢evrilmesi
ile diizeltilip diizeltilemeyecegini saptamak ama-
ciyla bu deneysel calisma tertiplendi.

Agiritgi 200-220 gram arasinda 32 erkek albino si-

¢an 3 gruba ayrilarak 10 tanesi kontrol grubu ola-

rak 24 hafta boyunca normal diyet aldilar. Sicanla-
rin 22'sine ise 12 hafta boyunca %71 kolesterol

iceren diyet verilmesini takiben 9 tanesinin diyetin-
den kolesterol uzaklastirilip 12 hafta sdire ile tekrar
normal diyetle beslendiler.

Beslenme periyodu sonunda T-tipi labirentte
6grenme kapasiteleri 6iglilen hayvanlarin kan ve
dokularinda kolesterol diizeyleri saptandi.

Kontrolla karsilagtirildiginda hiperkolesterolemik

grupta anlamli  égrenme bozuklugu saptandi

(p<0.01). Labirentin ¢ikisina konulan besine kont-
rol grubu 28.17+3.40 saniyede ulasirken, hiperko-

lesterolemik grup 134.42+32.65 saniyede ulasti.

Hiperkolesterolemik diyeti takiben normal diyete

alinan hayvanlarin 6grenme diizeyleri plazma ve

doku kolesterollerindeki diismeye paralel olarak

dlizelme gésterdi ise de tam olarak kontrol deger-

lere dénmedi.

[Tirkd Med Res 1993; 11 (4): 176-178]
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