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ABSTRACT

The regional distribution of LDH isoenzymes was studied in human brain tissues. In all the
regions the anodic fractions were predominantly noted. There were wide variations 1n the
distribution of LDH, fraction, with the highest activity noted in the optic nerve, caudate nucleus

and putamen.

INTRODUCTION

ARIATIONS In oxidative enzymes mediating in
Vseveral metabolic pathways in brain have been
noted at various stages of development and also in
different regions of brain. Among the various enzymes,
extensive studies have been carried out on lactic
dehydrogenase (LDH) and its isoenzymes (IE).
Mammalian brains show a predominance of fast
moving isoenzymes and the proportion of these frac-
tions increases with the level of phylogenetic
development'.

Normal human brain shows predominantly the fast
moving isoenzymes LDH,;, LDH;, and LDH,; with
very little LDH, and LDH;. As it is difficult to obtain
fresh tissues from different regions of the human brain,
these studies have been carried out on the laboratory
animals. However, the limited number of reports
available on human material has been confined only to
a few areas of the brain. The distribution of LDH IE
in different topographic locations of human brain 1s
studied with a view to determine the possible varia-
tions of LDH isoenzymes in cerebrospinal fiuid (CSF)
and serum following pathological involvement of
different parts of brain. This study reports the regional
distribution of LDH IE 1n normal human brain.

MATERIALS AND METHODS

Human brain tissues were obtained at autopsy (after
obtaining consent from the near relatives) 4-6 hr after
postmortem from patients who succumbed to cervical
cord injury or sudden death due to non-neurological
causes. The ages of the diseased were 5, 13, 30, 50, 35
and 58 years. Samples from various parts of the
cerebral isocortex and other areas were collected,

washed in saline and then stored at -—20°C.
Subsequent analysis was, however, completed within
43 hr,

A 5% homogenate in cold distilled water was spun
at low speed using a refrigerated centrifuge. The
supernatant was processed to determine the total LDH
activity by the method of Wroblewsky and La Due’.
The LDH isoenzymes were separated by cellulose
acetate electrophoresis at pH 7.4 and visualized by
PMS-NBT method of Rosalki®. Quantification was
done by using a densitometer and the results expressed
as percentage of the total activity. The total LDH
activity is expressed as units per litre of the homo-
genate. The unit is defined as the amount of enzyme
that catalyzes the conversion of 1 yumol of substrate
per minute at 30°C.

RESULTS

The total LDH activity was slightly higher in the
parietal lobe (motor cortex), the occipital lobe, the
midbrain, and the medulla, when compared with the
rest of the cerebral cortex. The levels were somewhat
low in thalamus and pineal gland (however, the values
were from one sample only) (table 1).

In all the areas LDH,, LDH, and LDH; were the
predominant fractions. However, LDH; showed a
differential pattern. The various areas of the cerebral
cortex, thalamus and different regions of brain stem
had low levels of LDH;. The putamen and caudate
nuclei, though anatomically contiguous to thalamus,
showed higher LDH; indicating the capacity to gain
energy via the anaerobic glycolysis. The low LDH;,
seen in dentate nucleus (located in cerebellum) is in
keeping with the high neuronai density. The optic
nerve was distinct in having very high level of LDH;.
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Table 1 Regional distribution of LDH isoenzyme{s) in normal human brain*

il

‘ Total LDH ILDH, LDH, LDH, LDH, LDH;
Region No. - {U/L) (%) (%) (%) (%) (%)
Frontal € 245+ 48 21.6+ 30 269+ 3.0 248 +2.2 209+ 22 58+ 10
Temporal 6 242+ 32 21.6+29 259+34 26.2+ 3.2 208 +3.2 5.5+ 1.0
Parietal 6 260+ 38 22.5+30 255420 265+ 30 200+ 3.8 5.5+24
Occipital 6 254+ 32 224+ 3.2 268+ 5.2 2561+ 4.8 198 +2.8 54+ 1.8
Hippocampus 1 225 22.7 28.1 30.6 11.0 7.6
Cerebellum 6 224+ 38 248+ 24 244+ 5.0 245+ 40 205+ 1.8 58+18
Dentate Nucleus 1 210 23.1 29.0 30.0 13.3 4.6
Thalamus 1 156 240 254 260 19.3 53
Caudate Nucleus 1 208 20.0 26.0 32.0 13.1 8.9
Putamen 1 240 20.3 22.2 26.2 214 10.4
Midbrain 5 280+40 204+ 4.2 264+ 2.8 26.1 +3.2 21.6+3.2 55+ 22
Pons 6 240+ 52 225+ 29 2634 3.2 268+ 3.8 18.8+2.8 56+ 20
Medulla 6 200+44 22.6+4.2 282+ 44 269+42 162 +22 6.1 +20
Spinalcord 6 200+ 50 240+40 300+44 260+24 124+ 2.2 7.6+ 2.0
Optic Nerve 1 220 15.6 19.8 253 21.8 17.5
Pineal Gland 1 148 16.5 309 28.8 18.6 5.2

*5 13, 30, 50, 55 and 58 years age; («) Values are mean and S.D.

human optic nerve also have similar implications.

The differences in the profile of isoenzymes in
regions of close proximity in contrast to similarity in
the pattern of isoenzymes in regions of functional
integration, though anatomically apart, e.g. 1) retina,
optic nerve, quadrigeminal body, 2) cerebral cortex and
thalamus, 3) caudate nucleus and putamen suggest that
the varying patterns reflect functional rather than
morphological differences.

From the present observations it 1s obvious that
studies on human material are essential for meamngful
inferences on clinical material, rather than extrapo-
lation of the data from lower animals. Additional work
in this line, using larger sample size, is needed.

DISCUSSION

Many workers have shown the predominance of
anodic pattern of LDH isoenzymes in human
brain® “°. Studies using rabbit brain have shown
marked anodal pattern in the brain stem, while the
cerebral hemisphere and the basal ganglia showed an
even distribution of the isoenzyme fractions’®. Van
der Helm et al’ reported that isoenzyme pattern was
the same in different regions of the human brain, but
subsequently using microtechniques he reported
slightly different distribution. Some of these variations
could be due to differences in the technique employed
for estimation.

The present study showed that the isoenzyme pat-
tern of various areas of cerebral cortex and cerebellum 29

was essentially similar and showed predominance of
anodic pattern. Our findings on caudate nucleus and
putamen agree with those on autopsy material'®. The
caudate nucleus and putamen are among the regions
showing highest oxidative enzyme activity in the
brain'!. The high levels of LDH; noted in these areas

have probably a protective action against anoxic
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ANNOUNCEMENT

INSTITUTION FOR GEOSCIENTISTS (INDIA)

A professional institution for geoscientists and
technologists called *“The Institution of Geoscientists
(India)” is registered at New Delhi. This new body will
strive for generation of “Chartered Geoscientists™,
specialist manpower at M.Sc. or M.Tech. level and
supporting geoscientific professional manpower at
B.Sc. (Hons) level besides bringing out Indian text
books, professional hand books and speciahzed scien-
tific journals in co-operation with the existing volun-
tary societies, academic institutions and other con-
cerned organizations. The Institution will have its
“Chapters™ in all state capitals with local centres
where necessary. About 30 Scientific and Technical
Boards will be constituted by the elected Central
Council to achieve these objects.

Corporate Members will be allotted to five faculties
viz Geology, Geophysics, Geochemistry, Geo-
engineering and Technology and Complementary
Geosciences. Geochemistry faculty includes analytical

chemists in earth sciences. (Geoengineering and
Technology faculty includes drilling, mining, metal-
lurgy, beneficiation, civil and other engineering disci-
plines. The Complementary Geosciences Faculty in-
cludes geography, surveying, soil and agricultural
sciences, space science, computer science, library and
information sciences etc as applicable to geosciences.

Only life membership i1s accepted. Fees for the same
are Rs. 400/- payable at a stretch or in two consecutive
annual instalments of Rs. 200/- each or in four
instalments of Rs. 100/- each within a year.
Foundation Membership is open till 31st August 1986.
All those interested may contact the ofhce-bearer of
GSI1 Scientific Officers’ Association in the nearest
office of Geological Survey of India or the following
address; R. L. N. Dixit Hony. Secretary and
Treasurer, IGI Director, Planning and Training
Geological Survey of India, 27 Jawaharlal Nehru
Road, Calcutta 700 006.




