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COMPARTMENTATION OF GLUCONEOGENIC
ENZYMES IN ADULT RAT BRAIN

1T is known that variots parts of the brein differ io
their biochemjcal m:hke-up and that they belong to
distinet phylogenetic ages!. Aerobic metabolism re-
plices and predominates anzerobic in evolutiomery
development of the brain®., Gltcose metabolism pro-
ceeds through sugar phosphates and seems to depend
Jargely upon several enzymes for key substrates. Glu-
cose-6-phosphate is a Key substrate which Is &t the
jonction of the several metabolic p=thways like glycc-
lysis, gluconeogenesis, giycogenesis, glvcogenolysis ¢nd
hexgsamonophosphate cycle. Glucose-6-phospnate ¢en
enter any one of the cycles depending upon the rela-
tive 2ctivities of the key enzymes for the same sub-
gtrate,  Glucose-6-phosphatase (D-Glucese-6-Phos-
phate P.osphohydrolase, Ec. 3.1.3.7) and fructose
{, 6dip>osphatese (D-Fructase-1, 6-Diphosphate l.
Paosphohydrolase, 3.1.3.11) play an important role
in the reg ition of carbohydrate metabolisin by func-
fioning in the various metabolic pathways, The pre-
cence of these two key enzymes in any tissue reflects
its capacity to synthesize giucoss from non-carbohydrate®
p-ecirsors®™*, So far, nothing is known aboat the
significance of glucose-6-phosphatase and fructose I,
6-diphosphatase activities in the reversal of glycolysis
in the boain metabolism, The main aim of the present
investigition is to find out the actual functions of these
two enzymss in different compartments of the adult

—alt brajn.

The investigntions were carried out on adult 2[bino
-ats (Holtzman strain, 6 month old,
o-oviding food and water ad libitum, The animels
ware killed by decapitation and the b ain was care-
fully removed as quickly as possible. The brain was
sepirated into optic lobes, cerebrum, hippocampus,
carebellum, the region contzining pituitary and hypo-
thalamis and medufia oblangata by the method des-
oribed earlier®, The preparation of tissue samples

and enzyme estimations were same as described else-
where>¢ The experiment was repeated 6 times,
Student © t test was performed to know the level

of signtficance.

It would be evident from Table 1, that Marked
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differences exist in the G-6-pase and F-D-pase acti-
vities among the six re8ions of the aduit rat brain.
The highest G-6-pase and F-D-pase activities were
found 1n hippocampus followed by the region conta in-
ing pituitary and hypothalamus, €tcC., optic lobes and
cerebrum, The lowest values were recorded in medulla
oblongats and cerebellum for these two enzymes.
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Differential distribution of glucose-6-pho\phatase and
fructose 1, 6-diphosphatase in diflerent regions of the
adult rat brain

Regions of the
brain

Glucose-
6-phospiat se*

Frictose 1,
6-diphosphatase*

[ —— -

—

(a) Optic lobes 0-360 (3-195
40-0533 +-0-0029
(6) Cerebrum 0-30%1 0:-164
+0-0122° 4+0-0018
(¢) Hippocampus 0+4495 0240
::0 0406 I 0- ':3122-51»3'“}:l
(d) Cerebellum 0-212 0-130
£0-01413-C&F £ 0-06652-¢
() Pituitary and 0-379 0-206
Hypaothalamus +0-0453 +0+00 6c*cd
etc,
(/') Medulla Q-263 0-158
oblongata L0-00322¢  L0-0'47%5°

e ——

Values (* p moles of pi literated/mg prctein at
J7°C) a-e mesn & SE «f 6 experiments, Sttdent
“t7 test was perfcrmed between specific activities of
glucose~0-phosphatase and  fructose I, 6-diphos-
phatase in different regions of the brain. Superscripts
a-f indicate that P > 0-0F,

L a

only impartant for the memory functions but also
has a high capacity to synthesize glucose from non-
carbohydrate precu.rsors in order to Mmeet its various
meztabolic demands. The region containing pituitary,
hypothalamus, ete,, the co-ordination centre for different
hormonal seccretions has marked glucose-6-phcs-
phatase and fructose 1, 6-diphosphatase activitics.
Cerebrum, the region of sensation, has fow gluconeo-
genic enzyme activities, Though the prccess of glyco-
Iysis is high in mzdulla oblongatal, the Jevels of glu-
cose-6-phosphatase and fructose 1, 6~diphosphatase
are very low. Regions of the brain belonging tc lesser
heirarchy displayed lesser activities of gluconeogenic
enzymes., For example the activities of G-6-pase
and F-D-pise are very low in cerebellum,

From these observations it is clear that different

Hippocampus, the sezt of memory, has the highest compartments of the brain do play an impo;tant role

glucose—6-phosphatase and fr
activities.

This indicates that hippocampus is not However the capacity of different

uctose 1, 6-diphosphatase in carbohydrate metabolism next to liver and muscle.

regions of the brain
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to synthesize glucose from non-carbohydrate pie-
c1rsors is markedly different from one region of the
brain to another region. The pcssibility of their
varied associations in the regualation of ca /bohydrate
metibolism by functicning in various metabolic path-
ways has been already pcinted cut®
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MOBILIZATION OF ACID AND ALKALINE
PHOSPHATASES IN THE DEGENERATING
TAIL OF BUFO MELANOSTICUS

THE process of metamorphosis in the amphibian
tadpole, morphologically characterized sttangely, by
the absorption of tail, undergoes a series of classic
changes both physiologically and also biochemically.
The degeneratianlnf the tissue components 1s induced
by & number of factors; interesting is the histolysis in
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phagocytosis which may be governed by the activity of
certain  bio-catalytic enzymes. The changes in the
disintegration of the complex organelle including the
absorption of tail in the metamorphasis of amphibian
tadpole seem to be regulated by the lysosomal acuvity
which in turn is governed by phosphatases activity as
suggested by Novikoffl. However, the role of add
and alkaline phosphatases has been reported 1 be
associated with the metabolism of  carbohydrascs?,
proteins3, nucleic acids#, lipids3, secretory function of
the tissue cells and in the electron transport® 6.7, As
the degcneration of tissue cells is regulated by the
lysosomal and phosphatases activityl, the investigations
become essential to cssess the activity of acid and
alkaline phosphatases in  the degenerating tail of
Bzfo melanosticus which have been undertaken in' the
present communidation.

Eggs of toad B. melanosticus, collected from the
University campus, incubated in the aquaricm with
sufficient  aquatic  plants and space were allowed
to grow to the maximum size. Progressive develop-
mental stages in the larvae with regressive tail were
grouped as shswn in Table I. Their tortal tail and
body length were measured separately to find out any
static relationship. The tails were sliced off from the
bases, blotted on filter-paper and weighed to nearest
0-1 mg. The weighed tissue from the respective
groups was kept separately in freezer for 48 houts,
homogenized and processed for aad and alkaline
phosphatases estimation using a method adopted by

TABLE 1

Showing acid and alkaline phosphatase activity in the tail of B. mzlanosticus during metamon phosiy
(Values are mean 4- S.E, Four anim-ls were used in esch grolp)

P i el e g R e e .
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Gr. Total body Tail length Tail weight
No. length (cm) (cm) (mg)
TBL TL TW
], 7 40-20 4-95 +0-15 781 121
2. 4-854-0-15 2:804+0-10 1951 15
3, 3754025 2 4010 63:50 1 6-50
4, 3-70 4 0-20 1-704 0+10 646
5. 2-804 0-10 1'15 +0-05 1843
6. 2-85 +-0-50 1:10 10 §8:50 §-1-50
7. 2-75 4150 1 410 18-50 3.1+30
K. 2:901.0-10 ] D 19-50 1.2-50
9, 2:6511:30 0-7510-05 16 11
10, 260414 0-7041.0 16 |
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Ratio of Acid prosphatese Alkaline phos-
TBL/TL pCttivity phatase activity
/100 mg/hr, pg' 100 mg'hr,

1401 9 12 50 250 75305 7.9

f+71 10-02 14370 1 350 Lu7 504 840

f+87 -7-03 SO0 1§ 7 267 S0+ 1020
2141 C-03 562 2 7J 3Q-40 . 6 3D
2-36 1 0-07 593 10 31 7o 430206 5D
2551004 73334410 9250 . %20
2275 (0.5 N82 6 1% 526 _ 1030
2931010 283 -4 R DOI-TV 1100
3461 G0 fo7 3J . 380 3200106 50
3701014 BAC N VRISV RI7:20 ' 320
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