336 Serum Lipolytic Enzyme and Serum Lipid in Leprosy and Tuberculos

REFER ENCES.
Brix, G. (1540) @ Bigcher.
Broor, W. R., and Kunpson, A. (1917) Jour

Broor, W. R. f1928)
Bovp, E. M. [1942)

: BRANTE,G (1940) e
CuEnwy, 1. 5., and CRANDALL, L. A. (j" 1932)
leu_ R. G and Pa1, M, L. (1949]

ERGER, (1927)

.68 - (¥ and Sunsanow, Y 11"‘ |

r ITZ, F, and Bruorr, M. (1936) ...

Guck, 1., and Kine, C. G, (1932)

Govpstu, N. P. ‘r.a:'r].m, J. H.,and Roz, J. H.

(1948)
Grezen, A, N. {1934)
i HeNnnive, B, H. (1922)

Hs RM.A.N,O M. {1932)..
KuianoLkAg, V. R., and ‘Carrs, 0 (1942)
MaTTIcK, W. L., d.nd BuckxwaLd, K. W. (1929)
Mum, E. "‘)47)
Nuawvi, N, ., and PATW;\RDHA.N, V. N. ’!94—6‘
Pace, I, Kmxz E., Lewris, W. H. (Jr.),
TroMPsON, W. R., and Vax Scyke, D. D.
(1935)
PowninsTeR, C. A., and Brucer, M. (1938)
Scamrrz, E., and KooH,F (1930)
SHRINIVASAN P. R., and PATWARDHAN, V. \I
(1952)
Idem (19524)
THANNITAUSER, J., Beanorm, J.,, and
REINSTEIN, H (]q39)
THAN‘NHAUSER S. J., and RemnstEIN, H. (1942)
TrorscHER, E‘, and Noraus, E. (1940}
WesT, E. S., and Topp, W. R. (1951)

Youncaure, G. E., and Youncsuro, M. V.
(1930)

.y 1435 P
Biockem .Z 305, p- . 136.
‘W‘r r: Pk , 100, p. 166

[Ivch 1"1.' .‘.'
., 97, p. 675 -
Juur Lab Clin. .Mfd 33, p- 104

/(rn. Jour. Fx'-er Path., 15, p. |5

Cancer Ay

Four. Canc. Res. 3 (3, .-157.
Leprosy Review, 17, p. U/

Ind. Four. 1 2. 257,
Four. Biol. Ch 513.

_:1‘:"cll Int. Med., 6x,p. 714

Four. Lab. Clin. Med., 40, p. 860.
Four. Bioi. Chem., 120, . 7U9.

Arch. Path., 33, p. 546,
Four. Bial. Chem 132, p. 53 3
‘ Text Book of Biochen stry ’, Macmillan,

N.Y., p. 544, k.

Four. Lab (Jm Med., 16, p. 158.

¢

Ind. Jour. Med. Res., 45, 3, July,

ALPHA CELL ACTIVITY AND ITS RELATION TO GLYCAEMIC
LEVEL A\D INSULIN SENSITIVITY IN ALBINO RATS.
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INTRODUCTION.
Tue alpha cells of the islands of Langerhan’s is of unknown functional

significance and as such has been .a matter of spequlation during the last three
decades. Experiments performed by Collip (1923), Kimball and Murlin ( ‘JL‘J‘
and Burger and Kramer (1929, 1930) cle nlv showed that varicus commert
preparations of insulin contained a hyperglycemic and glycogenalytic nrnm}'l'
present therein as an impurity, This "hbblarnr‘ named glucagon was lso\a. d
and crystallized by Staub, Sinn and Behrens (1953, 1953¢;. The ¢ )
the source of this new hormone is the alpha cell of the pancreatic islands,
advanced by Heard et al. {1948), Sutherland and de Duve [1948), Audy and
Kerly (1952), de Duve (1953), and Foa (1954). i

That alpha cells of the pancreatic island is thessource of glucm' o1 was
further demonstrated by Van Cox wpenhout and Cornelis (1951, 19514) |
Compenhout ef af, (1954) who produced selective destruction of the :
in guinea-pigs by the use ol cobalt chloride. Gold ner, Volk and La
Volk, Lazarus and Goldner (1953) and Lazarus, Goldner and Volik \’, ;
identical effect of cobalt chloride on the alpha rells of other species of animals.

That cobalt chloride not only caused definite structural change, but produced
profeund functional derangement of the alpha cells was dm moriste un,Ll by Vuylstek

oncept, that

Was
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340 Alpha Cell and its Relation to Glycaemic Level.

The effect of a single dose of Nadisan (-5 g.fkg./oral) and cobalt chloride
50 mg.[s.c. is shown in Graph 1. In Nadisan-fed rats the mean blood sugar level
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recorded is 34 per cent below the initial level at the end of 1 hour. A maximum
lowering of 57 per cent is reached at the end of 3rd hour. On the 4th hour, a
secondary rise in blood sugar is observed which declines to 53 per cent on the 5th
hour but at the end of 24 hours blood sugar is still below the initial level.

Cobalt chloride, on the other hand, has raised the blood sugar of all the
animals up to the third hour after its injection. Mean values of percentage
variation during !st, 2nd, 3rd. 4th and 5th hours after the injections are 35 .-864;
32 +791 and 304-4'82; 33+£15°13; 144908 i.e. roughly 30 per cent above the
initial blood sugar level up to the 4th hour, Mean percentage variation of blood
suzar 24 hours after the iniection is 2541265, Blood sugar changes in normal
fasting rat varied within —10 per cent during 24 hours period of observation.

The result of insulin sensitivity of cobalt-chloride treated and normal controls
are comparable except that in_the cobalt-chloride treated rats the maximum
percentage variation of blood sugar (—32+ 4-51) is recorded in the first hour
instead of that in the sccond hour in the insulin-treated controls. On the fourth
hour after insulin administration the percentzge variation of blood sugar is the
same (—15 per cent) in both the groups. In the Nadisan treated rats maximum
percentage variation in the blood sugar is recorded on the first hour after insulin
and is highest of all the three groups (—35+3'35) and remains below —30 per
cent all throughout the period of observation. On the 4th hour after insulin, it is
still below —30 per cent, ie. there is practically no recovery irom the insulin
hypoglycemia.

No variation in the Hver glycogen value is observed as a result of Nadisan or
cobalt-chloride administration. But a slight and a definite increase in the liver-
cholesterol values are found in Nadisan and cobalt-chloride treated rats compared
to the normal controls (Table ITI).

TasvLe IIT,

Mean values of liver glycogen and cholesterol of cobalt chloride and
Vadisan-treated albino rats.

Group, Number of rats Liver glycogen® Liver cholesterol

per cenl. ‘ ./ 100 g.

Cobalt chleride rreatment for |
15days ... 6 761048 634+ 52-49
Normal control . [ 6 2:711+0°3 76441833
el
Nadisan treatment fur 43 days 6 3-3140°23 ’ 30545-H6
.E.‘.“".'.""j :ls; [‘,Q'"!"“Sc p’l ‘““S,' |V'y\V-! :;"":"‘
Discussion.

It is evident from the results that prolonged daily administration of Nadisan
cannot materially alter the fasting blood sugar level in albino rats except during
the first three weeks. The apparent lowering of the blood sugar level after onc
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week of Nadisan feeding is possibly due to initial stimulaton of insulin-secreting
beta cells (Loubaticres 1944, 19440, 1946 and Loubatieres et al., loc. cit.).

It is difficult to explain the cause of increase in the blood sugar level in the
2nd and 3rd weeks after Nadisan treatment. It may be due to reaction to the
hypoglycemic stress produced by Nadisan; Similarty, preliminary rise in blood
sugar was observed by Chen e ul,
sulphonamide. Increase in the blood sugar level caused by cobalt-chlonde ijection
Is i nor-specific phenomenon and is reproducible with every fresh injection of
cobalt chioride. 'This phenomenon is quite distinct from the hyperglycemia cansed
by secretion of glucagon due to alpha cell stimulation by cobalt chleride (Goldner
et al., loc. cit.; Volk Goldner and Lazarus, loc. cit.; Foeden and Reed, 1954; Koch,
1955). So, increase in the blood sugar level in some of the animals of cobalt.
chloride treated groups can be explained on the above theory, or it may he due to
4 direct effect of CoCl, on the process of glycogenolysis (Volk, Goldner and
Lazarus, loc. at.). Our observation, however, fails to confirm this finding as no
depletion of liver glycogen s ohserved by us {Table IIT).

The acute effects of cobalt-chloride injection and Nadisan feeding are in
agreement with earlier workers who also found increase in the blood sugar level
fullowing CoCl, injection and lowering of blood sugar level following Nadisan
feeding (Franke and Fuch, loc. cit., Achelis and Herdeheck, foc. ¢it.; Bertram,
Benfeld and Otto, loc. cit. Volk, Lazarus and Goldner, foc. cit.; Lazarus, Goidner
and Volk, loc. cit.; Van Compenhout and Cornelis, loc. ¢it.). L

ic

The more significant observation in this investigation is the nature of the
insulin sensitivity in different groups of rats, We find that a definite diffefenée
of the insulin sensitivity exists in rats which have undergone prolonged treatment
with two compounds both of which are noxious to the alpha cells. A months
{eeding of Nadisan in 0+5 g./kg./oral, daily or injection of CoCQl, in 50 g./kg./s.c.
daily, may be regarded to be sufficient to cause cherical paralysis of alpha cells,
But under a similar circumstance, difference in the sensitivity to insulin is observed
‘n the three groups of animals. The hypolgycemic level reached is more or less
the same in all the three groups. In the normal controls and in the cobalt-
chloride treated groups blood sugar showed earlier tendency to return to the
original level, In the Nadisan-treated group hypoglycemia is prolonged and blood
sugar is maintained almost at the lowest level reached (about —30 per cens)
throughout the observation period of 4 hours.

This suggests that the persistence of insulin hypoglycemnia in Nadisan-treated
rals is a separate phenomenon and s probably due to the inhibition of insulinase
enzyme (Mirsky et af., 1956) or due to block at any other enzyme level concerned
for glycogenolysis in the liver (Vaughan, 1956). :

Liver-glycogen studics show that no depletion of liver glycogen has taken

place following CoCl, or Nadisan treatment. = There is slight change in the total
cholesterol value of the liver in Nadisan-treated rats, These observations demans-
irate that no toxic effrct is exerted by Nadisan or cobalt chloride on the kver:
Increase in the liver cholesterol in CoCl, treated animals is explained by the
absence of alpha factor, which probably controls cholesterol metabolism (Caren
and Carbo, 1956). Iinally, it can be suggested that, apart from the alleged

-

(1946), while using another hypoglycemic’
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chemical paralysis of alpha cells, Nadisan, in all probability acts at some enzymic
level in the liver, and thereby directly or indirectly potentiates the action of insulin
on carbohydrate metabolism.

SUMMARY,

1. Nadisan feeding produced a profound fall in the blood sugar level of
fasting albino rats. On prolonged adminisrration, however, practically no varia-
tion in the fasting blood sugar level was observed after preliminary variations.

2. Subcutaneous cobalt chloride injection induced hyperglycemia in fasting
albino rats, which lasted for 24 hours. On repeated subcutaneous injection, the
fasting blood sugar level was raised in few rats. :

3. Compared to normal and CoCl, Treated rats, Nadisan treated rats, were
more sensitive (o insluin, as hypoglycemia produced thereby was prolonged.

4. No appreciable change in the liver glycogen was found in cobalt chloride
and Nadisan treated rats.  Liver cholesterol value was definitely increased following
prolonged cobalt chloride injection.

Authors sincere thanks are due to the Drugs Controller, Govr. of India, for
making Nadisan avaijable for the experiment. Thanks are also due to Messrs.
M. A. Hai and H. M. Chakravarty for (heir technical assistance and to
Mr. S. Banerji for preparing the graphs.
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CHANGES IN VISCERAL AND METABOLIC ACTIVITIES
AFTER FRONTAL AND TEMPORAL LOBE LESIONS*.

BY
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AND
\

G. S. CHHINA.

(From the Department of Physiology, Lady Hardinge Medical College, New Delhs.)
[ Received for publication, September 15, 1956. ]

REcENT physiological investigations have suggested that certain structures
in the frontal and temporal lobes of the brain, included in the limbic system, are
involved in the higher control of autonomic nervous system (Maclean, 1949,
Fulton, 1953), As thesc regions have a marked influence over visceral activities,
they have been collectively designated as the ¢ visceral brain °.

As a result of clectrical stimulations of these resions carred out in un-
anasthetized animals, “nand and Dua (1956) have already reported changes in
the circulatory and respiratory responses, in blood sugar content (1956 ¢), in the
gastric activity (1956 ), and other autonomic activities {1956 , 5). Surgical and
electrolytic lesions involving the frontal and temporal lobes have now been
produced and their cffects on various visceral activities studied.

MATERIAL AND METHOD.

Frontal and temporal lobe lesions were produced in twentv-eight monkeys
(macacus) and sixteen cats, out of which twe nty-six monkeys and ten cats survived
the operation, and only their results are reported

In ten monkeys and four cats, bilateral surgical lesion g large areas
of the frontal lobes werc made by aspiraiion aficr cauterizing their blood vessels.
In three monkeys and one cat such lesions were made in the temporal lobes.
The approaches were made through big cranictomy foles and bitemporal
lobectomies achieved in two stages.
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