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When 1 was asked to preside over the medical
cesion nf this Conference and to speak on some
medical subject, T felt T could do nothing Dhetler than
ta tall vou something nbout a disease which is very
enmmon in my province and I am sure is common
aver the rest of India, and to compare notes regarding
pur views as to its causation and treatment,

In Tengal, diabetes used to be more prevalent
in the generation preceding mine and more common
amonz the intellipentsia than among the working
rlasses, wn much so that it was o commen saying that
the occurrence of this disease indicated the social
status of the sufferer. However that bLe, the fact
remained that one of the first results of the adaption
of western type of civilization, culture and mode of
living was the widespread occurrcnce of this disense
amongst those who left their tural hahitat and
migrated to the town areas with their artificial
surroundings and manner of life. Personally speik-
mg, it is one of the diseases which interested me
most, as many members of my family, both on my
mother's and father’s side, suffered from it and
Wtimately died as a consequence.

Take any ordinary book on diabetes mellitus
"d you will find it defined as follows:

Dialetes mellitus is a disease of metabolism due .10
®adequate supply of the pancreatic liormone. While

— 22§

this sentence gives von the relevant facts as we see
them in dialetes, vet this def

inn does mot give
us the complete picture of the diseaze nor the com-
prehensive disturbanee of me
We have to eonsider not m

1bolism that we find,
v the chances met
witl in the utilisation of carbvhvdrates, hut alsn the
way in which the diabetic deals with the products of
digestion of [ats and proteids

. we have to comsider
not merely the variation in the quantity and quabty
of the pancreatic hormone but also the
which  there are the nature and
characler of lormones of other ductless glands ; we
cannot fenore the part plaved by the liver which
stores suear and the tissues which utilise them. In
a diabetic we often find marked nric acul dvserasia,
allernating with glyevsuria ; we find the presence in
the system products of irrecular and incomplete fat
and proteid metabalism.
diabetes as being a1 disease of metabolism naturally
raises the issues of proteid and far metabolism «5
well and any attempt to ascribe the whole blame ta
discase of the pancreas must ignore the corresponding
and concomitant changes met with in the suprarenals,
pituitary and thyroid.

extent to
variations in

Anv discussion regarnding

Let us consider for a moment the definition given
above. Supposing we accept the proposition that
dinbetes is due to inadequate supply of the pancreatic
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lLormonge—i question will immediately arise “d1
G . y ] e
causes this inadequale supply ? 15 diabete 28
merely to static causes, like changes in the |1i1nu:r1.ilml
s ome er v

i g se changes due to some oth

tissues, or are hose chang o

going on with the system? Why

processes o ety bolic

inadequate pancreatic secretion produce
disease ?

There was a time in the middle of the last century

when we had a static conception of diseases. From
time 1o time, diabetes mellitus came to be regarded
as o discase of the kidpeys, or of the stomach, of the
pervous system, of the liver and fnally of l]ft‘
pancreas. At present, it appears that the pancreatic
theory holds the field ; and yet cases are recorded
where post-mortem has shown the p:mcrcas‘m he
absolutely liealthy, althongh sugar appears In the
arine. ‘The famous experiment of Claude Dernard
__the puneture of the IV ventricle—resulted in
glveosuria, but mot due to inadequate supply of the
pancreatic hormone. Hypersecretion of the anterior
pituitary body alone may causc symptoms resembling
diabetes, The frequent association of acromegaly
with diabetes is significant. Recent experiments
have shown that this action of the anterior pituitary is
partly due to the influence of suprarenal cortex on
carbolivdrate metabolism, an influence qguite distinet
from that of suprarenal medulla. Is there any just-
fication for us to distingunish between pancreatic and
non-pancreatic diabetes?

Before procceding lo comsider the question, it
would be interesting to trace the fate of carbohydrate
in the system which has been carefully worked out,
and it would be interesting to trace the salienmt
features of carbohydrate metabolism in the system.
All carbohydrates are converted by the gastro-
intesfinal juices into disaccharides like maltose,
lactose and sucrose. These again, by the action of
the invertases, are converted into monosaccharides
like glucose, fructose and galactose, of which glucose
and to a certain extent fructose ate utilised by the
“vstem as available sources of energy. A portion of
these sugars are converted into glycogen and stored
up in the liver and muscles, a portion is excreted by
the kidnevs end the rest circulates in the system to
be utilised as a source of emergy. Tt may be that g
portion is stored up as fat. To meet special needs
or to provide more energy, glycogenolysis ocours

and the blood sugar level rises, In a normal indiyi.
dual, however, mature attempts to keep g constant

—_— i{.\i!-‘ra \
level of fasting Blood supar. The internay =

of the pancreas which controls gh-mgu“uhsiatrcliq,.l
one hand and possilily the wilisation of Uhe mr:n e
the (issues on the other is the ehief ngg_n‘:’ff w
keeping n constant fosting blosd sugne 1“\'-:# Ty
secretion of the pancrens is contralled 1,y the 11.0 he
system. Besides panereas, other ductieg Ty,
have influence on the carbohydrate metahoisy, .llm'l‘
most modermn view is that the supratenaly wn-! n
glycogenolysis and helps the tissues (o 0Xidise gn‘ln:.,
that tharoid and anterior pituitary bodies nxurtu'
their influence on carbohydrate metalnlisy, u.m“'y_.
the suprarenals. Recently, Houssay dcmn“ﬂm{h
that after hypophysectomy, animals hecome ‘_LM'
scnsitive to the action of insulin apg it Ty
depancreatised dogs, this operation alleyipge 1]|1n.
symptoms of diabetes. Toussay helieyeq 'th-:q
anterior pituilary glands stimulate the formation If-f
sugar from proteids as also from fats. Ty, allovi,
tion of symptoms of diabetes is due to the fa¢ thy
the removal of the anterior pituitary sLOps. sy
formation from proteins and fats,

The recently developed methods of determining
the physico-chemical changes of the blood underlyig
metabolic processes within the body have supyijsl
us with more accurate knowledge of the mechagin
by which the sugar content of the bload is narmaly
maintained at a particular level ; and we should ek
to a failure or disturbance of this mechanism for the
hyperglyczemia and glycosuria seen in diabetes.

What is this mechanism which maintains a con
stant blood sugar level in the system?

Normally foad increases the sugar content of the
blood and raises its fasting level. It is known dé
while proteids and carbohydrates produce equal fiss
with fats and oils there is actual reduction of bl
sugar level'; if hydrochloric acid be added to i
mea), the maximum of blood sugar Tevel is renc
quicker and is higher than it would be if to by
chloric acid were piven, and conversely wilt ¥
addition of alkali to the food, the maximuih 1:3 e
%'ledkﬂmﬂ Experiments with rahbits inJ_ecI ”
with Tocke's solution to which acid or alkal -n.ur
added show that with acid the glycogen of the b,j.ﬂ:
is more easily hydrolysed than when Locke's 501.“'3
Is given alone and is much more so than if ® ufr!
added to it. After food, here is at first ®
gastric juice and an alkaline tide is met With o

blood ; there is a corresponding fall of bloed ™

— 226 —
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.!‘.-’;nn alter, within half an hour or so "l:l'“-r e - -_ ._:: -f_?_l. S_ ‘-';ll}\,{'tllzﬁ ]
ut * cceretion of alkaline juices by 11, o ¢ M- hyperglyeemia i TR "
of secretion o 1 Juiees by thy o, yperglycaemia disappears if alkali e i .
i cﬂ'f:wb.,iuus soon asserts itself ang pq . L::l?crnns venously in sufficient "m'lllll[t:tl:n:: ‘:5 u::cctlnddmtm
1 a i . " o P lower "Urngen
nil ops, the amaunt of sugar in (e Dlom] riq.sp?:': ion concentration of e Yy le hydroge
wev=TE L do so, so long as alkaline juj i ) N
caies [0 o Sy 5 i ¢ juice gony In 1920, i,
plinte When this ceases, the Nlinyeg At found (hat gfger hsmorrhage

, socretedd, : normg] fastin,,
tv.jn“ hetween fixed acids ands lases g Hrﬂduu}t;g
red, the pereentage of sugar in Llogg falls mn',;

level is reached, \ 'III
Yilh

ﬂ:kll

st
he fasting

: We fed animg,
Jochloric acid and found, as Eljas Y

d iy

\'l-! , . . 19132
III_Jd camnidge 1920, that this resulted jy g[ﬂ;
3 Tl eEn e

s and  hyperglycaemia, In 1921, ”nﬂerhill

mowed that intravenous injection of sada
5

: bicarly jp,
als produced hypoglycremia,

anim . & * The influence that
j..-drot‘hl‘"ic acid secretion in the stomach has on
pload sugar level is further proved Ly the following
experiments :

In 1915, Blohm showed that while Biving sugar
by the mouth increases the blood sugar level, the
introduction of sugar per rectum causes no such
increase, obvivusly because, while in the former
process, hydrochloric acid is secreted, in the latter,
apgar i8 direetly absorbed and passes into (he liver ;
e argued that there was no alteration in the gastric
ad pancrealic sceretions nor any consequent dis.
urhance of acid Dase equilibrium in the bload, no
iwperglycemia was noticed when glucose was given
per rectuin.  There is thus a clear relation between
the sugar value of the systemic blood and the fixed
cid base balance al any particular moment. This
s further proved by taking the dissociation constant
th&muglohin of the Dlood at different intervals
fter food intake ; with increased alkalipenia, the
ssociation constant falls and the blood sugar rises.
thas also been proved that the level to which the
lood sugar riscs after the digestion of food varies in
iferent individuals and one of the causes of such
arition is whellier the person experimented upon
f ffers from hyper- or hypochlorhydria. Besides such
rditions of the stomach, similar disturbances of
i base equilibrium and resulting hypoglycemia
¢ noticed under other circumstances.

o 1911, Pavy and Godden showed that in
broform ansthesia, glycosuria is produced and
pa is mjected with soda bicarb the
®suria i diminished and urine becomes SUBAT
afer g time,

.In 1920, Chautraine found an increase of blood

* #fter ether and CHCI, narcosis and that this

there is disturlince of den]
wi hypergl CLia,
aperation nartly
Lo b;ummr]mgc

lLase equilibiium along
Reismann proved that after
due to amasthiesia and partly due
v acidusis developed and e 'fnund
acelone and diacetje dacid present in large number
of cases,
In asphyxia, Underhiil and McLeod proved that
lfs'lmlslj'm;mia B glyeosuria appear and js propror-
u%mcrfﬂm
with ; he further proyved that the presence of excess
of CO; or acidamia is the direct exciting cause of
asphyxial hvperglycemia,
_ In 1923, myself and Dr. Mukherjee found that
m any iypical case of bronehi asthma, the R.P.H.
(residual Lydrogen jon concentration) varied belween
81 to 8 and that the blood sugar is below normal
{fgl’l_ng_ig_u_l We argued that the lowering of the
asting blood sugar level in these cases was due to
the fact that all the available circulating sugar in the

blood was utilised towards meeting this condition of
acidosis _in the asthmatic ; such Tutilisation was
possible because in an asthmatic both adrenalin and
insulin in suficient quantitizs' are available for the

purpose. s .

Looking at the clinical apd experimental
cvidences there seems no doulit, therefore, that
hyperglycaemia oceurs under varying conditions of
health and disease whenever there is a lowering of
alkalinity of the blood or a tendency towards acidosis.
Let us discuss for a moment the other methods which
are available to the system, besides hyperglyceemia,
to meet any condition of acidosis.

The following processes are at work whenever
n condition of acidesis tends to develop in the
system ;

(1) Bases like soda bicarb and the phosphat€”
combined with the acid radicle ; in the former case,
excess of CO, is formed in the blood and is climinated
by the lungs ; in the latter case, acid phosphates are
eliminated by the kidneys. (1) These fixed bases also
combine with the acids and when they reach the
kidneys, ammonia is substituted for them and
ammonia salts of the acids are eliminated by the
kidneys ; the fixed bases are thercby retained in the

—_— 327 e
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JguRsi — S _._;;1:1: action of sodm:‘ﬂ’salt f;elhlljmﬁixed 2eid wiyy
- Oxyhwmoglobin is cmnpnrnli\.'t-‘h_ ’\-t‘“k H,CO; rernro:lu_cu:;f o hLHer' subs_,lanq,,_
system. (3) O bin though both are very Tt may be that after the buffer j‘“bhtauclis

acidic tlian l'm"m-gm.-l eyliemoglobin is converte hmve failed lo maititain the ratjg, eXca
acids. During acidosis u‘\y sinis il incregse it l|.\'3 war is produced to compeusate 3Cid05-ss
into I"r‘""‘gh'm]! ml.t;'l:].mh::;l[-m }11 maintnining aeid ?Il'lf'ﬂ sugar is burnt up and the 11|Jemt:;
amount _°,f Ilmseh. l\.\;}ulcu neidosis, there is a shift of excess COy acts in the imanner Mentioy gy
e aﬁl}l:ll;n:::h from plasm to corpuscles and btrfi*lz abiove and restores H,CO,/NaHCO, balancy
i’:ﬁ; liberated which form bi‘uurlrunal.'c so essentl (sl It may be it acid05i§ lnfv . okt
to preserve the necessary pll value, ; s duclion the result of which is, as I shy)) shoy
If there be on account of faulty mcmbog:::::ibﬂl prescntly, hyperglycaem.ifl. There ig Some

in spite of the opcrntiufl of the pl‘?CESSES S experimental evidence 1in favour gf thi
above, therc is excessive Pr.t)duclmu or e view, It wes fonnd by Young in 555 1)
elimination of the acids acidosis develops. repeated injections of anterior Pititar
In various pathological conditions this acid base substance “increased fhe Tat and 'pm[g;t
halance has a tendency to be upset. For example : destruction w_ﬂ—kﬂpas and
-"‘"IL&‘—‘—‘———-—-———"_ . 2 T . i
(¢) In pepluitis, cholera, uremiaz—due to aCiéng\{jf_ﬁﬁmlt. destruetic

failure of_p_l:u')sphaté"?é;_l-etiun acidosis re- of islets o angarhani_ were found ;

sults. (3) It may be that il sugar is available for com

In dececmpensated heart disease and in em-
physema—defectligg_._f;iyigﬂljﬂn of CO,
will cause acidosis.

In certuin diseases like diabetes, vomiting
in children, fasting etc,,—increasee pro-
duction of diacctic acid and acetone causes
acidosis. ~—

In these conditions of health and disease, nature
attempts to relieve acidosis by the ordinary methods
mentioned above ; when these methods fail, then
hyperglyeemia is produced and becomes established
for a long or short period. This excess of sugar in
the blood is in the first instance the result of break
down of glycogen in the liver TESETVOir ; very sapp
proteids and fats begin to be brokeq down in large
'. to continue t]je hyperglycamia,
The object of this hyperglyczemia is evidently 1o
:gdﬂr:r; gr control acidosis, Huy\:r Is this braught
., -+ DOe can suggest three possible theories whiel

(b)

(c)

(1) In any condition of acidosis, the sodium
!bu.&er substances are utilised in the first
i]l]lstauce 1o nmeutralise tje acid ; as a result
nu;g;?g,fclg}aHCC'J, ralﬁo is disturbed, the
i ¢ 2 being in GXcess, increaseq

0fs follow ;

Way, partly bepayge Co.

; Cis ty
eliminateq and partly | ; e largely

cause of the inter.

bustion, fat metabolism becomes more com
plete. The amount of intermediate sy}
stances like B-oxybutyric acid which ar
produced in incomplete combustion of f
becomes less and acidosis is relieved,

There are several organs which are regarded as
having direct concern with glycogenolysis and oxida-
tion of sugar in tissues. The pancreas acts throngh
its internal secretion, insulin ; the most Tecent view is
that insulin controls glycogenolysis and perhaps in-
fluences tissue oxidation. There 15 a strong difference
of opinion as to what er the pancreas helps glyco-
genesis, but the majority of opinion is that the pan-
treas has no such inflyenc . Ou the other hand, the
suprarenals aad I organ @ aud all organs which influence the sym-

p.atlgeti:: system directly or indirectly (like the anterior
Pituitary ang thyroid) excite glycogenolysis and also
pro’maaﬁmmerwd'ﬁ
cIaSSIc expetinient, Puﬂimloi the 4th ventricle, the

ion of the symps-

hyperglycemia was due to stimylqt
thetic,

As is well known
‘Secretion, "—E_t_f!{nal

s _the._pan‘creas has two types of
and intenal, It s also well estab

increaseq sy | lf the external secretion i
iutfzrnsec there is o corresponding diminntion ia The
al  secreti \Th—v—\_‘__--—.?
reas e, € internal sccretion of the
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p _\:l h’”l’\'ln n'”.'l.'ir'.,l"..l! I'i":: f,f {8 vl X1, My B
Ly ; < Therel ‘ Ay, i
1 Laitivg lisshes. werefore,  witly gy | )

g o cretion which necessarily 0= ntermudiate Ddies ke doxtr :
oFt L-\-u:rlh"'I sectelt Sl inplics aeclriil ; ke doxtiin and other poly-

eih ’ ? L HIRE ¥ § g
e 1 ertil ceerction, the vestunining wflyenye ; g I' LS :\Ill b cirenlating in the Blood. Such 8

. il . o CTCE | stlesl e :

e t1.-1;1 aetion ol the praetreas is wken ofl, |;L:1 ' h“" eltpdrate witl wd o avallaldy fo e

¥ i " - oy ’ ' . .
ant! ! Jysis RS on whumpered - resulting s metalwlic prrposes autil dextrin is hydro:

TS L There i an int K Jysedd Tnto sigenr, ’
R gt wre 15 an WRIMBE relagy
I '*""“:L, amonnt vl hydeochlorie acid seereted 1y Let e now eonsider e varinns theories thist
..uu;”"““_h el e amounul of Externnl seereting t;j_ Nave Teen gt forward from time to time o explan
e }.lil;-n.".l!'- l”""-"".""d __]I)'__tl.iln_']llul_lc i seerelbon the Im‘lul".'h'-' isease  dhalwetes  melhitus. Clatnele
the 7 amach will_produce increased externial seere. “.m“"“! originally sigegested two persibile: causes of
“!"I:u-ld llllllh.lu..uutul_v fessened internal seeretlon dinhetes :
jon e Ly it - .
ll:‘1 s will leand __w_lupu;.bu..uuu.i. (1) Lixeessive production af  sugar from the
L 3 | it '
a o is 1130 Leheved by many observers that liyper- storage in liver (over-production theoryl,
i aud plycosuria associtted with diseuses of (2) inability of the extealicpatic tissue to utilise
bl“‘-ﬂi‘['“cn;ll' thyroid, aud pituitary—whatever {he sugar (under-utilisation theary).
the U Avensur G ; 3
mct‘lmmsm of such }J)LU!‘“"“'[‘K produce pathologi- More recently Mclead lias suggested that the
il changes 10 the panereis. The pancreas, as staled  CHUSC of diabetes is uncontrolled hepatic gluco-neo-
shove, will all along U'Ji through the restininiyyg — RENCSIs 1.6, in all cases of diabwetes there 1 eXCessIve

Iycogenolysis, Lo prevent any condi- formation_of_sugar from non-carboliydrate sources

ipfuence o8 & R
erglycemia in whatever manuer it is pro-

creased internal secretion. Such hyper-
ductless glands continued for a
Jong period of time, produces fatigue of the pancreas
ok eventually to permanent defects causing histo-
Jogical chianges in the paucreas and the islets as are
jound in a case of confirmed hyperglyciemia. In
sach cases, the islets are found sclerosed and des-

troyed.

tiol of h_\'l'

dliﬂ-‘\iil b)' i
gecretion of these

stomach, like hyperchlor-
diet like alcohol habit or

the habit of taking excess of sugar, overwork, anxiety
ard worry, catarrhal condition of the gastro-
intestingl tract, septic teeth and tonsils causing
changes in the intestinal flora might, by excessive
formation of secrction of hydrochloric acid and by
increasing  external  secretion of  the pancreas,
diminish the internal sccretion and will tend to pro-
duce hyperglyciemia, The same results will follow
if the pancreas owing to congunital defect of defeets
or through overwork loses its internal secretioll.

Any condition of the
hydria, agy fault in the

re the internal
abolished, then
liver and pther
cogen will
hie carbo-
gar i if

If we imagine a condition whe
scretion of the pancreas is totally
u.“" glycogenolytic ferments of the
lhl:us;? Wﬂ.l have full play, little or no gl¥
y red in the liver and other tissues, all t

ate will pass into the circulation as U

(proteins and fats) along with nom-utilisalivn pLapeEaT
hy‘l.is:'.ucs. Although the level of blowd sugar may
Lie due 1o the adjustiment of the prcesses of sugdf
formation and utilisation, 1t is just pussible that i
diabeles, with am aberrant sugar metabolism, the
blood sugar level is shifted to a pitch much higher
than normal,

The theories mentioned above were Lased on the
assumption that ordinarily the constant blood sugar
level is maintained by an adjustment between the
amotint of sugar that reaches the blood either from
the liver by glyeogenolysis or from fats and proteids
by the process kmown is gluco-neo-genesis and the
amount of sugar utilised by the tissues. If the con-
trolling influence of insulin is lost then glycogeno-
lysis goes on unchecked. 1f the pituitary body and
suprarenals are stimulated glycogenolysis and tissue
oxidution are increased. In diabetes, it is suggested
that this adjustmient between sugar production amd
sugar utilisation is lost and then either the increased
Lloal sugar is prodiced or the tissue oxidation be-

comes less.

Dut the ¢uestion still remains—what is it whieil
diminishes the internal secretion of the pancreas or
stimulates the sympathetic system ?

In 1923, Dr. Mukherjee and myself reported that
in practically every demonstrable case of diabetes,

while the urine shows no abnorinal constituents in-

R.LIL value is below 845

OWever, the control i i ; i {yco-
! ol is only partinlly jmpaired, 8% ST
fenesis ang g1 o id i licating acidosis, the
e by side ! cating @ ' ; ;
both Wilgl yxgﬁg:;:c:;ll ci:ri:s Et:ut. :;mhle (the normal value) ; the value some time going down
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e
te 785 (in o case of diabetic CDT}I\.‘IJ-' Ln all f“:':]l_
cases, there s usually  hyperglyeemin, the \nm:
varying between 10 per cent o s per cent. I,_ut me
give you a pictare of the metabolic processes in the
duabetic ns I conceive them. Owing o [anlty (:\‘.I:r-
eating, nervous excitement, worry, dyspepsin (with
hyperclilochiydria), nfection of gastro-intestinal or
hiliary tracts, we may bhave Lyperchlorhydria and
resnlting acidosis and byperglyeemia.  Under such
circumstances, the acidosis as 1 have explained above,
alters the balapee belween glycogenesis nnd glyco-
genolysis and sbuormal products of glycogen des-
truction, dextrin and otlier polysaccharides, appeur
u the blood which, therefute, cunnot be utilised by
the tissues. 1f the cause whicl brought abwout
acidosis persists, the acidosis continues ; this leads
ultimately to fuligue of the islets of lungerhans, As
the pavcress owing to lessened insulin production
loses its controling influence over glycogenolysis,
sugar of abnonnal types continues to be produced in
the blaod ; the tissues, though bathed in blood con-
taining higher percentage of sugar, cannot ulilise it ;
the adrenals are stimulated and promote further des-
truction of glycogen o sugar and thus a vicious
circle is estallished, When the glycogen reservoirs
are_ emptied, perhaps even before that, abnormal
sugars are produced from the destruction of fats and
proteids.  The netabolism of falg under_such condi-
tions of nou-combustion of sugar is incomplete ;
abnormal hodics like the oxybutyric acid appear in
the urine, ' TR e
—

I have said above that the tissues in diabetes do
not utilise the sugars produced under such circum-

Vol. %, .
Ma "'l.I l?;& !
lust their faculty of oxidising sugar ult‘-‘l-ietht., x
our communication lo the press i O35 It
we_gave it as onr experience that g di_i‘;ll_uli.i.'_‘s ail'l'}
- v - < > & - S * 1
to utilise sugar given intravenously ip the for, :
= 75 B B o ! of
zlucose in Targe quantitics, sav zoa ce. of s
_— S iy F olitonme o3 lier
cent ey, about 50 gramme of glicose a dae Withgy
R —— e . . N el
permanently increasing the blood sugar VN faey o
2 e i & =~ R R v 0
experience has been, as the charts will show, tla Ihe
sugar level is lowered and even renclies the H':'-ﬁ“ill
values and concomitant gly_co:-.'nria_ﬂ|.~.:||.1|u£r'5'“‘-]-

have here several charts to prove this point (x4,
charts), “T'herefore, the tissnes have oy 1ot thyiy
puwer of_oxi:lﬂﬂﬂz. :mmnjumy
of cases, with snitable dietetic regimen, the Paticregs
regamns its notmal function,  Of course, the initia]
causes of acidosis, the hyperchlorhiydria, (e worry,
the mervous excitement, the overfeeding, shanld af
L€ corrected or else e vicious cirele will start o

Zain,

Let me now put the facts I have presented aboye
in seriatim amd place before you my answer tn the
fuestion—"“What is diabetes due to?" Various
organs of the hody cxereise their influences on the
carbohydrate metabolism. Tt is sale to assume that
the Tate of remaval of sugar from the bluod is dictated
and directed in some way through nervous systom
perhaps—by the needs of the organistm ; fluctuation
in_sugar_concentration in ihe bload_being comyien-
satcﬂ_&_r_bx_thc_\_:_]Lia_ligr_:_iu the rate itput, The
fluctuation in sugar level and the compensatory

mechanism “are governed by the following factors:

(1) Acidosis—This is the essential element iy

the production of diabetes.

ol ‘ g In our exyeri-

aces. 1l was at one time suggested that they haye menls we proved that the acidity of blood
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in the diabetic Decomes high, at g much :
earlicr stage than the appearance of abpor. :;I;tuh:lL:m remfxltsﬂm gty
I : ’ syste Loxvhutyri {
mal suhstnnces. in the urine indicating fl"ruﬂuils 1:f ETM?M@_;!E-_
ketosis. As this acidosis sets in, inguliy ol e = i::r niznmg ete.d::m.nhust%mf]
= . ) 2 CaE o ac 515.
secretion  is  diminished, plycogenolysis s - idosis.  This
follows _— Cldosis Increases hyperglycemia. A vicious
B cirele s, theréfore, established,
(23 Hyperglyeemin—In diabetes, the excess of (3) Tissue melabdlism—It lias heen sumgested
I'Ifgl—]- sugar 15 a physiological attempt on that in diahetes tissne nxidatinn is deficient.
- But our experiments proved conclusively
" that the tissues of a dinbetic_conld oxidise

sugars if present in g syitable form. 1f large
quantities of clucose are injected into the
50c.c.of 25% Glucose 1V daily on veins and utilised by tissues the call for
il e b sugar will be lessened, the abnormal produc-

maecof 25% Glucose on <
subsequent dates tion of sugars from proteids and fats—the

i gluco-neo-genesis—is also lessened in a
. miarked degree. )
1 et e
é‘u:‘ i ~""-. In treating diabetes, therefore, the rule I follow
F1 3 I s is this—
é“g ¥ % (1) .I put the patient on water only for four da;ays
R = and mnte the amounts of blood and urine
big
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e
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lies in_the fact that the sugar is presen ; E“; 3
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utilise—their call for more is partially 58 E :
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sngar Defore and after this Ptl'iﬂd-- If
necessary, I give him a little soda bicarb
in order to minimise the chances of aceto-
nuria after fasting,

(2) In many early cases, tliis period of [asting
sets the machinery in good working order.
The hlo evel falls to normal, the
urﬁ?m:aﬁent
is allowed for 6 days 400-500 calories of food,
with 35 per cent of proteids, 25 pe tT
fats and 40 per carhohydrates. If
everything poes on normally, the foed is
gradually increased in caloric value keeping
8s far as possible 1o Lhe above proportion of
proximate principles until Tie is given 1s00
to 180 calories and he is allowed to ra;;?ﬁ

on this for 4 to 6 mon
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(3) If, however, with the prelim:‘nary four days

reduce 1]
normal and 3 ood sugar tg

= ¢ _uUrinary supar i
e T sive i dally for 3 Tortoigin:

for a fortnj lit, while

at rest in bed, 100-200 c.c. of gluess, 25
per cent to 50 per cen lﬂtfa!cnuus!y,
Usually 1 allow him some food, more of
starchy type which fills the stomach Lyt does
not interfere with metabolism, If (he diet
be so restricted, the external secretion o the
panereas is lessened, nnd, as T have indicated
above, the internal secretion is correspond-
ingly increased in amount, which thereby
controls glycogenolysis. In my experience.
the injection of glucose far 2 ta 6 weeks will
restore the system o normal. If the ongi-
mal troubles causing acidosis, the hyper-
chlorhydria, the worry and excitement ete.,
be removed, ome need not fear relapses,
Glucose by the mouth docs not serve the
purpose, hecause so long as the pancreas is at
all functioning, This means imperfect glyco-
genesis and g ycogenolysis ; the ahnormal
‘sugars then released to the tissues cannot be
utilised,

{4) I use insulin only if T am forced to. When
there is an infection or the pancreas refuses
to take up its normal role, then a help in.
the “shape of Tosi io—a stick. for an old
man—is nec_‘essary. .

‘-_-_\_-_-_"—-__.

This then is my view of the disease and the line

of treatment that in My opinion is rationa! and satis
factory.* 4

* Presidential A, il
Medicine, Scientifie gfe:t:?:n
ference, Hydurahad-neccnn.'

delivered at the Section of
XVUI All-India Medical Con
December, 1041,
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Commentary

egendary Prof BC Roy in December 1941 delivered his Presidential Address at the 58 th All India Medical

Conferance in Hyderabad -Deccan on Newer Ideas on Diabetes Mellitus which was published in JIMA May
1942 issue . Today as we near a centenary of discovery of Insulin ( we are in the 99th year ) many of Prof BC
Roy’s ideas are relevant today .He first noticed in his state Bengal Diabetes was a diseases linked to social
status and today we know it’s link with affluence and we often link it with affluenza and modernisation .In 1941
he predicted that westernisation of habits and culture will lead to wild spread occurrence of the disease which
is prophetic because we went on to become the diabetes capital of the world . It was only in 2011 we lost the
first rank to China and now we aim to be the Diabetes care capital of the world .Dr BC Roy clearly describes the
rural urban divide as well as the familial penetrance of the disease .He clearly predicted how type 2 Diabetes
runs in families as well as its polygenic nature which form the major bulk of the burden today.He postulated
then the endocrine and metabolic cross talk and it’s link even to Uric acid then. He described the classic
experiments of Claude Bernard of the puncture of the fourth ventricle leading to glycosuria. He described
diabetes seen with endocrine disorders like acromegaly and went on to distinguish pancreatic and non pancreatic
variants of diabetes. He elegantly described the pathophysiology of the intermediate steps of metabolism
linked to food and blood glucose regulation and gave a detail analysis of the carbohydrates breakdown which
occurs in energy homeostasis. The treatise contains experimental work done form 1900s in those four decades
in animals and humans how glucose was controlled. With ensuing hyperglycaemia and as glucose rises it
switched the acid base imbalance which he does in his own descriptive style where he lays the foundation of
acidosis which occurs in diabetes .He then describes the toe theory concept of Claude Bernard for diabetes
namely the excess hepatic glucose output (the sugar over production theory from liver) and inability of the extra
hepatic tissue to utilise glucose (under utilisation theory).

Prof BC Roy then describes his own work with Dr Mukherjee each of the diabetes glycosuric cases has
some degree of acidosis and described various biological mechanisms involved.There is a description of a triad
of acidosis , hyperglycaemia and tissue metabolism.In 1940s Prof BC Roy describes the treatment of diabetes
starting from pure hydrotherapy with water with some times little sodabicarb to reduce the ketosis for four
days. Simple fasting in early cases normalised glucose and the cases are allowed 6 days of 400 to 500
calories with 35 percent proteins,25 percent fats and 40 percent carbohydrates with a gradual resumption of
normal food group components and calories over next 6 months .Today we know from the various work done
last decade by Roy Taylor’s group from various studies till the randomised DIRECT trial on diabetes reversal
,actually Dr BC Roy and his group had described it in early 1940s of very low caloric diets. Even then Insulin
was only reserved for infection or lack of pancreatic insulin secretion. His personalised views has rationality
then and possibly deep relevance even today.

In the fast paced evidence based world there is hardly any role of descriptive narratives yet look at the vision
eight decades back BC Roy has insights into protocols like reversal of diabetes to Insulin .He has deep
knowledge of physiology and pathology of the disease process and the cross organ talks of pancreas, liver
,muscle and fat. He underlines role of glucose in urine which we now therapeutically exploit with SGLT2
inhibitors.He illustrated they role of hepatic glucose production and we know know most modern age diabetes
medication including metformin turn of the liver glucose tap overnight to control fasting blood glucose. Prof Roy
has clear idea of role of water and sodabicarb apart from insulin in managing acidosis and emergency of
diabetes. Clinical medicine is built it's foundations from bench side experiments in animals to astute clinical
observations systematically recorded.

Dr BC Roy’s masterpiece treatise gives us glimpses how he predicted the diabetes epidemic due to
westernised habits as well as its natural history including treatment protocols prevalent then with principles
which are even applicable today.

India today has the second largest population as well as people living with diabetes .Currently we have approximately
eighty million Indians with diabetes and possibly an equal of larger number with prediabetes. Its rapid adaptation of
westernised habits,culture and lifestyle which prof BC Roy predicted in 1941 which has lead to this epidemic.We all
aim to become the Diabetes care capital of the world .my prevention mantra draws inspiration from the legendary
prof BC Roy “Eat Less,Eat on time,Eatright, WalkMore,Sleep well &on time and Smile."
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