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ALPHA CELL ACTIVITY A ~'l' D ITS RELATI ON TO GLYCAEMIC 
LEVEL AND INS ULI N SENSIT IVIT Y I~ ALBINO RATS. 

(A COMPARATIVE STUDY OF THE ACT ION OF NADISAN 
AND COBALT CHL ORIDE). 

BY 
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(From the Central Dru g Research Instit ute, Lucknoio. ) 

[ Receiv.:d for p u l>!Jl'a l ion , Novem be r J ~> , 1356 . ] 

I NT RODUCTI ON. 

THE alpha cells of th e islands of Langerha ri's is of unknown func tion al 
signi fic:mce and as such has been .a mat ter of specula tion during the last th rc 
decades. Experiments performed by Collip ( 1923), K imball a nd M urli n (1923) 
and Bur ger and K ramer (1929, 1930 ) clearty showed tha t vari ous commercia l 
preparations of insu lin con ta ined a hyperglycemic and glywgenolytic princip le, 
p resen t there in as an imp uri ty . This substance named g luc;J.~m was isola te 
and crystallized by Staub, Sinn and Behr ens (1953, 1953a). T he concept , th ; ~l 
the source of th is new hormone is th e alpha cd l of th e pancrea tic islands , was 
advanced by H ear d et at. (1948), Sutherla nd and ell: Duve (19-18), Audy and 
K erly (1952), de Duve (1953), and Faa ( 195'1). 

T ha t alp ha cells of th e pancreatic island is the - source of glucagon was 
fur th er d em on str a ted by Van Compenhou t and Cam elis ( 195 1, 1951a} an d V an 
Cornpcnhou t et al, (1954-) who p rod uced selective destru ction or t he al pha cells 
in gui nea-pigs by the use of cobalt chloride. Gold ner, Volk and Lazarus ( 1952) , 
Volk, Lazaru s and Gold ner (1953) and Lazaru s, Goldner and Voik ( [953) observ cd 
ide ntical effect of cobalt chl oride on th e alph a cells of oth er spe cies of animals. 

Tha t cobal t ch lorid e not only caused defi nit e stru ctural change, b1lt prod uced 
profound functio nal derangemen t of th e alpha cells wa~ d emonstra ted by V uylsteke , 
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The effect of a single dose of Nariis an ('5 g./kg.loral) and cobalt chloride 
50 mg./s.c. is shown in Gra ph I. In Nadlsan -fed rats the mean blood sugar leve 
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record ed is 34 ner cen t below the initial level at the end of 1 hou r. 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 
hou r bu t a t the en d of N hours blood sugar is still below the initial level. 

Cobal t chloride, on the other hand, has raised the blood sugar of all the 
animals up to the third hour after its inj ection. Mean values of pe:centage 
varia tion d uring lst, 2nd, 3rd. 4t h an d 5th hours after the injections ar e 35 ±8'64; 
32 ± 7'91 an d 30 ± 4'82; 33 ± 15'j 3 ; 14 ± 9'08 i.e. roughly 30 per cent ab ove the 
ini tial blood sugar level up to the -lth hour. Mean percen tage va riation of blood 
sugar 2·1- hours after th e injection is 25 ± 12'65. .Blood sugar changes in normal 
fasting ra t varied within - 10 per cen t during 24 hours period of observa tion. 

T he result of insulin sensitivity of cobalt-chloride treated and norm al controls 
are compar:lble exce pt tha t in.... the cobalt-ch loride trea ted ra ts the maximum 
percentage vari a tion of blood sugar (-32 ± 4'51) is record ed in the first hour 
instead of that in the second hour in the insulin-t reat ed cont rols. On the fourth 
hour after insulin administra tion the percent age va ria Lion of blood sugar is the 
same (- 15 per cent) in bo th the groups. In the Nadisan trea ted rats maximum 
percent age variation in th e blood sugar is record ed on the first hour after insulin 
and is highest of all the three groups ( - 35 ± 3'35) and rem ains below - 30 per 
cent an throughout the period of observa tion . On the 4th hou r after insulin, it is 
still below - 30 per cent, i.e. there is practically no recovery fr om the insulin 
hypoglycemia. 

No va ria tion in th e liver glycogen value is observed as a result of Nadisan or 
cobalt-chloride ad ministra tio n , But a slight an d a definite increase in the liver­
cholestero l valu es arc found in Nadisan and cobalt-chloride tr eated rat s comp ared 
to th e normal contro ls (T able III ). 

T AB L E III . 

M ean values of liuer glycogen and cholesterol of cobalt chloride and
 
N adisan-treated albino rats.
 

I ' Li vcr chal""!" rl)1 
per cen l. 

...... iver glvc o s ~n ·Gro up. :-lumber of r~~' 1 
!\,. / !OO g . 

--------:l~-:-' 1 for \ 1,Coba lt ch lor ide rr ea 
" "=.:52 ' 49 3- 26± fj ' 48 615 tL1YS 

~ tH±Hl ' 332· 71±.O·3 Nor mal con trol .. . 6 

3 ' 31± ()' 23 3<lS ± 5 ' 1l6 

- £xp rm ed as g. of glucose per 100 g. or ....·(' 1 Us.1.:c:. 

D ISCUSSION . 

Nadisan trc ~ tmen l fUT ·13 day. I 6 I 

It is evide nt from the results tha t prolonged daily administra tion of Nadisan 

CoCl, I.S. = Insuiin se1Uil i L'; ~ #' cobal; chloride treated rats. 
Nadisan I S . = Insulin JlJlS1 tiDii,y.if Nadis an treated rats , 

cannot ma terially alter the: fasting blood suga r level in albino ra ts except during 
the first th ree weeks. The app arent lowering of the blood sugar level after on 
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week of Nadisan feedi ng is possib ly due ( 0 ini tia l stimulation o f insulin-secreting
 
hera cells (Loubaticres 1944, 19H !1, 194b and Loubu tieres ( ! al., toe. cit.) .
 

I t is diffi cu lt to explain the ca use of in crease in th e blood suga r level ill th e
 
2nd and 3rd weeks aft er Nadisan tr ca trnen j, I t ma y be due to reaction to the
 
hypogl}'cemic st ress produ ced by Na disan. Similarly, pre limina ry rue in blood
 
sugar was observed by Chen es ul. (1946), while using an other hypoglycemic '
 
sulphona mide . Increase in the blood sugar level caused by co balt-ch loride inj ection
 
is a non-specific phe nomeno n and is rep rod uci b le wi th every fresh inj ection of
 
cobal t chloride. T his phenomenon is quit e distinct from the hyperglycemi a ca used
 
by secreti on of glucagon duc to alpha cell stimu lation by cobalt c l1lcrid ~ (Goldner
 
tt at., lac . cit. ; Volk Goldner an d Lazaru s, loco cit . ; Fcden and R eed, 1954 ; K och,
 
1955) . So, increase in the blood suga r level in som e of the animals of coba lt.
 
chloride trea ted groups can be exp laine d on the above th eor y, or it may be due to
 
a di rect cffec: of CoCI. on tIlt, process of glycogenolysis (Volk, Goldnei- and
 
Laza rus, loc, cit.). O ut ob serva tion, however fails to confirm this find ing as no
 
depletion of liver glycogen is observed by us (T able III ). 

T he acute effects of cob::t lr-ch loride injection and Nadisnn feeding are i ll 
agrr:emen t with earlier worke rs who also found increase in the blood sugar level 
following CoC!, inj ection and lowering of blood sugar level following Nadisa n. 
[{'coi ng (Franke and Fuc h, loco cit., Achd is and H erdeheck, loco cit . ; Bert ram, 
Bcnfeld and O tto , loco cit.; Yolk, La zarus and Goldner, lac. cit.; Lazarus, Go~dn (~r -. 
and 'Yolk, lac. cit. ; Van Co rupe nhou t a nd Cornelis, loco ciJ.... }. 

The more significan t observa tion in this investiga tion is the nat ure df the
 
insulin sensitivity in di fferen t group s of rats . We find tha t a definite differe nce
 
of th e insuli n sensitivity exists in ra ts which have undergone prolonge d trea tm ent
 
with two com poun ds both of which are noxious to {he alpha cells. A mon ths
 
feeding of Nadisan in 0'5 g./kg.fora l, da ily or inj ection of CoCI, in 50 g./kg./s.c.
 
daily, may be regarded to be sufficiem to cause chemical p ara lysis or alpha cells.
 
But under a simila r circumsta nce, differ ence in the sensit ivity to insu lin is observed
 
in the three groups of animals. T he hypolgycernic level reac hed is mor e or less
 
t he same in all the thr ee gro ups. In th e no rma! contro ls and in the cob al t­

chloride treated grou ps blood sugar sho wed earlier tendency to return to 'the
 
original level. In th e ~adisan- trealed g roup hy poglycemi a is pr olonged and blood
 
sugar is maint ained almost a t th e lowest level reached (about - 30 per cern)
 
h roughou t the observ a tion period of 4- hours. 

T his suggests th a t the persistence of insulin hypoglycemia in Nad isan-trea tcd 
r J. L~ is a sepa ra te phe nome non and is p ro bably due to the inhibition o f insulin ase 
enz yme (M irsky et al., 1956) or du e to block at any othe r enz yme level conce rn ed 
'or glycogenolysis in th e liver (Vaughan, 1956). . 

Liver-glycogen stu dies show tha t no depletion of liver glycog en has taken 
place following CoCI, or N adisan treatm en t. There is sligh t change in the total 
choles terol value of the liver in Nad isan-treat ed ra ts. T hese ob serv ati ons dernons­
tr a te that no toxic effect is exer ted by N adisan or coba lt chloride on the n~;e r: 
In crease in th e liver cholesterol in CoCI. trea ted animals is exp lained by the 
absence of alph a factor, whic h probably controls cholesterol metabolism (Ca ren 
and Carbo , .1 956) . Fi nally, it can be suggested that, ap ar t fro m the alleged 
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chemical pa ralysis of alpha cells, Nadisan, in all p robability acts a t some enzymic 
level in the liver , and there by directly or indirect ly potentia tes (he action of insulin 
on carbohyd ra te metabolism. 

S UM MARY . 

1. Nadisan feeding p rod uced a p rofoun d Call in the blood sugar level of 
fasting albi no ra ts. O n prolonged adminisrration, however , p ractically 110 varia ­

, tion in the fa sting blood sugar level was observed il ftc:: r pre limina ry variations. 

2. Subcu taneo us cobalt ch loride inje ction ind uced hyperglycemia in fa~ti ll ~ 
albino rats, whi ch lasted for 24 hOUTS . O n repeated subcu taneous Injection , the 
fa st ing blood sugar level was raised in few ra ts. . 

3. Compa red to norm al and CoC I, t reat..d ra ts, Nadisan treated rats, were 
more sensitive to insiuin, as hypoglycemia prod uced thereby was prolonged. 

'k No appreciable change in the liver glycoge n was found in cobalt ehlwide 
an d Nad isan treated ra ts. Liver cholesterol val ue was definitely increased following 
pro longe d cobalt chloride inj ecti on . 

Authors sincere thanks are du e to th e Drugs Co ntro ller, 
making N adisan availa ble for the exp erimen t. Thanks are 
:M. A. H ai and H. M. Cha kra va rty for their tec hn ical 
Mr. S. Ban erj i for p reparing the graphs. 
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CHANGES IN VISCERAL A:'orD METABOLIC ACTIVI T IES
 
AFTER FRONTAL AND T EMPORAL LO BE LESIONS*.
 

BY 

B. K. ANAND t, 

S. DUA, 

A ND 
\ 

G. S. CHHINA. 

(From the Dep/lrtmmt of Physiology, Lady Hardinge Medical College, New Delhi.) 

[Receiv.,d for p u blica tion , S " ~,, ~.;n be r ! 5, 1956 .] 

RECENT physiological investiga tions have suggested that certain stru ctur es 
in the fron ta l an d temp oral lobes of th e brain , included in the limbic system, are 
involved in th e higher cont rol of au tonomic nervous system (Macl. ean, 1949 ; 
Fulton , 1953). As these regions have a marked influence over visceral activities, 
th ey have been collectively designa ted as the ' visceral br ain ' . 

As a resu lt of electrical stim ulations of these regions carried out in un ­
anesthetized animals, Anand and Dua (1956) have al ready reported chal.ges in 
the circulatory and respira tory responses, in blood sugar con tent (1956 c), in the 
gastri c activity ( l 956 d), and othe r autonomic activi ties (1956 a, b). Surg-ical and 
electrolytic lesions involving the fro ntal and temporal lobes have now been 
produced and their effects on vari ous viscera l activities stu died. 

M ....T ERIA L AND MET H OD . 

Frontal and tempor al lobe lesions were produced in twen ty-eight monkeys 
(macacus) and six teen cats , ou t of which twenty-six monkeys and ten cats survived 
the operation, and only their results are reported. 

I n ten monkeys and four ca ts, bila teral surgical lesions involving large a reas 
of the frontal lobes were made by aspi ra tjon after cauterizing tlJe:r blood vessels. 
In th ree monkeys and one ca t suc h lesions were made in the temporal lobes. 
The approaches were made thro ugh big craniotomy holes and bitemporal 
lobectomies achieved in two stages. 

" Aided by a ~ l'i1II , . in- a ;u Iro rn the Ind io" Coun cil d M "d :c.:1l Res earch, New Del h i I Ineli:J. ) . 
t Prc~1 add ress.v- Depart men t of Physiology , .-\J1- [mHa Im li tu lC oi Med ica l Sc:tnen , New Delhi. 
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