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Human brain does not have a perfect anatomic symmetrie and
in particular it has been observed that the fissure of Sylvius
and the posterior part of the first temporal gyrus are greater
at the left than on the right side (1,2). Moreover some of the
highest cortical functions such as language and memory are
asymmetrically represented in the human temporal lobes (1).

Since it is known that the cholinergic system seems to be
involved in memory and cognitive functions (3,4) we have consi
dered the possibility of studing if also difference in choline
acetyltransferase (CAT) activity méy exist in the first

temporal gyrus of human brain.

Material and Methods

Three brains of caucasian males, died without signes of
neurologic diseases neither indication at necroscopy of CNS
lesions, have been studied. The subjects were died suddenly
from myocardial infarction, cardiac tamponade, acute polmonary
edema. The subjects were of an average age (+S.D.) of 67+17
years and the brains were removed (average +S.D.) 15+2 hours
after death and frozen at -50 °C for no more than 2 weeks.

The study was carried out on the first temporal gyrus of
the two hemispheres. The first specimen was punched out 1 cm

rostrally to the intersection of an hypothetical line connect-
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ing the fissures of Sylvius and Rolando and the following samp
les (punchers 2,3,4,5,6) at the distance of 1 cm from each
other in rostro-caudal direction, at 0.5 cm below the fissure
of Sylvius. Tissue cylindres of 2 mm in length were collected
using a hollow puncher of 1.4 mm of internal diameter. The
average (+S.D.) of the fresh weight of all tissue cylindres
was.2.8710.12 mg .CAT activity was assaied by the micro radio-
chemical assay of Fonnum (5) and the total proteins were meas-

ured by the method of Lowrey (6).

Results

In the table are reported the CAT activity values obtained
in the different areas of the first temporal gyrus of the two
‘hemispheres. CAT activity shows a marked difference in all the
samples examined, between the left and the right hemispheres,
being the left always higher and in particular at the level of

the punchers 4 and 5 ,i.e., 3 anﬁ 4 cm after the reference
point. On the other hand, in the right hemisphere the lower
values resulted at the level of the puncher 2 and 3. Finally,
the average of the all CAT activity values obtained in the two
temporal lobes shows a significantly greater enzymatic activity

in the left hemisphere than in the right.

Discussion

A high precaution must be used in the extimation of enzy-
matic values obtained in post-mortem specimens of human brains.
However CAT activity seems can be measured in human post-mortem
samples, on the contrary of another cerebral enzymes, since the
decline is slight and linear with time (7,8). On the other hand

the very low variability of CAT activity values obtained

between each brain permits to exclude an error in collecting
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the specimens and/or in the activity assay,

Moreover the average of all CAT activity values obtained
from all zones punched in the left and right first temporal
gyrus (1.53+0.38) appears even higher than that obtained in an
our previous study (9,10) in five "control brains" in the same
temporal area (1.42+0.14). This data and the clinical and
autoptic reports allow to consider the CAT values as derived
from"normal brains".

If these assumptions are correct, it seems reasonable to
consider the asymmetries and the differences in CAT activity
between the left and right temporal lobes ‘as real. These
asymmetries and differences are possibly indicative of a diffe-
rent morphological and/or functional state in the living brains.
In this respect further indications should be obtained by
studing the distribution of the CAT enzyme toghether with that

of different cellular structures markers ({proteolipid proteins,
cerebrosides, DNA,RNA) in the cortical layers using the tech-

nique of Linderstgm-Lang and Mogensen (11) as modified for the
study of nervous system by Pope et al. (12).
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Choline acetyltransferase [CHAT) activity was studied in
different areas in the first temporal gyrus of left and
right hemispheres of human brains.

The CHAT activity values obtained in all the samples from
left hemisphere were significantly higher than in the right
hemisphere. The biochemical data seems to suggest a possible
morphological and/or functional differences between the two

hemispheres.
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