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Action of Insulin on the Glycogen Content of
Liver and Muscle of the Murrel,
Ophicephalus striatus (Bloch)

It is generally known that the action of insulin and
other hormones is the same in fish as in higher verte-
brates. Earlier the author?—* has pointed out that in
many details the action of insulin differs from that in
Other vertebrates. Further it has been shown also that
hYPOglycemia is produced at different levels with different
doses of insulin®. Very heavy doses are found to be lethal,
Producing the minimum blood glucose. The next question
which arose was what has happened to the disappeared
glucose ? With this in view, glycogen content, amino
nitrogen and amino acids in the different tissues have
been studied. The only reference that is available on this
Subject with regard to fish is that of Roor et al.5 who
Studied the glycogen content of liver following insulin
Injections,

In the present account, the action of insulin on the
glycogen content of liver and muscle has been described
for Ophicephalus striatus treated with different doses of
Insulin in the same manner in which the blood glucose
was studied®. Detailed experimental plans have been
Teported earlierl-¢ Following 5 international units (IU)
of insulin at an interval of 1/, h for 3 h fish were autopsied
for the assaying liver and muscle glycogen. They were
also autopsied at 4, 12, 24, 36 and 48 h respectively when
7.5, 10, 15, 20 and 40 IU of insulin were injected. 60 1U
of insulin being lethal, the autopsy was dene just at the
time of death of the fish which ranged from 32 to 45 h.
For each experimental group, 5 fish were kept.

For quantitative determination of glycogen, colori-
Metric micro-method developed by Kemp and KiTs® has
been employed using the photo electric colorimeter with
320 my filter. Standard reference curves were prepared
with known strength of glycogen solutions. Glycogen
Content was expressed in mg/g of tissue wet weight.
Animals injected with distilled water in the place of
Insulin served as control.

The normal level of glycogen of liver is 12,36 4 0.18
mg/g of tissue (Figure, N). Injection of 5 IU of insulin
Produces a maximum increase in liver glycogen of about
439, at 1.5 h after injection, and the normal level was
reached at the end of 3 h. When compared with normal,
the rise is significantly high at all stages (Figure, A). 7.5
IU of insulin increases 100%, liver glycogen and at higher
doses the glycogen level rises several fold. During convul-
sions following 40 TU and at the close of death following
601U of insulin, the rise is 4.7 and 5.7 times the normal
{Figure, C).

On the other hand, muscle glycogen shows an increase
of 1149, at 1.5 h following 5 IU of insulin injection. But
significant rise is observed onmly at the end of 1 h and

Table I. The effect of 5 IU of insulin on blood glucose of O. striatus

Time of insulin Blood glucose

injection level, mg%
0 107.7

0.5 82.25

Lo 77.0

1s 47.75

20 70.25

25 80,50

3.0 110,75
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similarly the return to the normal level is attained at 2h
itself. The values at 0.5 and 2.5 h are not significantly
different from that of normal (Figure, B). Marked rise in
the muscle glycogen, much more than in liver, is observed
during higher doses of insulin treatment. 7.5 IU of insulin
produces an increase of 1819, and 40 and 60 IU induce a
tremendous rise of 7.1 and 9.4 times the normal, res-
pectively (Figure, D).
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Table II. The effect of higher doses of insulin to O. striatus

Dose of insulin
injection in IU

Minimum blood glucose
reached in mg%

7.5 44.67
10.0 41,00
15.0 32.00
20.0 28,33
40.0 21.33
60.0 15.00
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The results of the present study reveal that the glycogen
content of both liver and muscle rises above the normal
level concomitent with the occurrence of hypoglycaemia
noticed earlier?. Compared to the liver, muscle possess a
very small content of glycogen. The glycogen content of
liver is more than 6 times the normal level in muscle. On
the contrary, the rise is more pronounced in muscle as
can be seen from the Figure, C and D, following the
administration of any dose.

Following islectomy, the fish liver glycogen content
was observed to fall?. On the contrary, massive doses of
insulin injections of 40 IU were found to raise the muscle
glycogen but not that of liver of certain marine fishS.
Glycogen was found to reduce under those conditions.

It can be seen from Tables I and II that there is a con-
comitant fall in the blood glucose level with the corre-
sponding rise in the glycogen content of the liver and
muscle (Figure, A-D) at the various doses of insulin
injected. The disappeared glucose might have been con-
verted into glycogen in these tissues due to the injected
insulin. Such a possibility of direct action of insulin on
the liver and muscle, where glycogen is stored, has been
demonstrated very clearly in mammals®-12, Further recent
studies have also shown that the rise in glycogen could
be due to the fact that insulin can inhibit the release of
glucose from the liver’?. Both increased acceleration of
glycogen synthesis in these tissues and an inhibition of
release of glucose could account for the high glycogen
content in these tissues of O. striatus.

The rise of glycogen in the liver is not as fast as that
observed for muscle, though the muscle glycogen level
always remained far below that of liver. It is worth
pointing out here that, though the normal liver glycogen
was six times that of muscle, it was reduced to less than
4 times following heavy doses of insulin injection. This
can be attributed to the very low glycogen present in the
muscle at the beginning whose rate of increase has become
more pronounced following insulin administration.

Serum Desoxy-Ribose Compounds in
Experimental Myocardial Infarction

Mpyocardial infarction provides a unique opportunity
to study biologic responce to a relatively limited injury,
in which certain changes are the consequence of a gencral
biologic response rather than of the pathology, at least in
the acute stage. Leakage of certain enzymecs from the
myocardium into the blood stream is already known under
such circumstances. LysENnko! was the first to notice
DNA decomposition products in the serum of patients
with myocardial infarction and angira pectoris. No other
data dealing with obscrvations based cither on animal
experiments or on paticnts have appeared in literature.
The present investigation is a preliminary report of the
work, and describes the cxperimental results obtaired in
dogs with expcrimental myocardial infarction at vorious
time intervals after the operation.

Dogs weighing 10-15 kg were used. Myocardial infarc-
tion was produced by two stage coronary ligation follow-
ing the technique of Harris®. DNA products were
estimated by the mcthod of Diphenyl amine reaction
(D1sHE?) for acid soluble (HCIO, 5%,) desoxyribose com-
pounds and acid insoluble desoxy-ribose compounds.
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The results obtained by Roor et al® as pointed out
earlier, are contradictory to the present observations.
They, however, had remarked that their conclusions
derived from the study of insulin action were very con-
flicting and they cannot be in agreement with all other
investigations. On the other hand McCormIic and
MacLEoD? showed that insulin was essential for the
glycogen synthesis in liver and their results, though
indirectly, seem to be in agreement with the present
study 14,

Résumé. Des doses variées d'insuline administrées a
I'Ophicephalus striatus ont augmenté la quantité de glyco-
géne du foie et des muscles. Dans le foie, les doses étant
fortes (40 1U et 60 1U), la quantité normale de glycogéne
a presque quadruplé et elle a plus que septuplé dans les
muscles. Le mécanisme possible présidant & l'action de
I'insuline est aussi discuté.
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Blanks and standard solutions were used following the
method of LysENko!. The investigations were made in 10
normal dogs and in the same dogs after experimental
myocardial infarction. The estimations were continued
only in those dogs which showed 90-100%, ectopic beats
20-24 h after the ligation of the coronary artery.

The zcid soluble and acid insoluble desoxy-ribose com-
pounds in the serum of r o mal healthy dogs varied from
9-24 mg% and 42-77 mgY%, respectively with the mean
valucs of 15 and 59 mg9%, (Figure). In dogs with myocar-
dial infarction determinations were made at various
intervals after the operation up to the fourth week as
shown in the Figure. The concentration of these acid
soluble compounds remained high for quite long and was
significantly elevated up to the fourth week after the
operation. Values not changing much up to 4 h, ranged
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