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Introduction

Malnutrition rclated diabctes mellitus
(MRDM) has alrcady been accepied as an
entircly new classification by WHO group!.
This is diffcrent from two main types of
diabetes mellitus such as Insulin dependant
diabctes mellitus (IDDM) and Non-Insulin
dependant diabetes mellitus (NIDDM).
MRDM are of two main subtypes?.

(a) Fibro calculus pancrcatic diabetes
(FCPD)

(b) Protcin dcficiency diabetes mellitus
(PDDM)

Available report of study by scicntists on
MRDM in considcration of its different
mclabolic character, nature and duration fo
discssc, laboratory data (oral glucosc
tolcrance test, fasting blood glucose, total
protcin, albumin globulin ratio, urinc
acctone), body compositions (i.c. % Fat,
total body water and Lcan body mass) and
insulin requirement may bring out a new
idca of further classifications of MRDM and
help 1o acquirc more informations regarding
its actiology and pathogencsis 3.

MRDM which has clinical cvidences of
cxocrine pancreatic malfunction, fibrosis
and stonc in the pancreatic duct is known as
FCPD (Fibro calculus pancreatic diabetes
mcllitus) and in absence of such cvidences
MRDM is known as PDDM (Protcin
deficicncyt diabetes mellitus). Both the
groups have distinct clinical findings.

Epidemiology

In Bangladesh, of all 894 diabetics studied
49.6% were under weight, and kelosis in

them were rare ©. In Sri Lanka 68% and in
India 52% wecre underweight’. A recent
study of IDDM paticnts under age 30 in
BIRDEM has shown that most of them were
underweight and undermourished® 30 10
35% of young diabctics with age of onsct of
the discasc less than 30 ycars were
presented with FCPD and reported in many
underdeveloped countrics like Bangladesh,
Brazil, Ghana, India, Indoncsia, Jamaica,
Madagaskar, Nigeria, Sri Lanka, Thailand,
Uganda, Zairc and Zambia’. Protcin
Deficiency Diabetics Mcllitus (PDDM)
occurs commonly between age group 15-25
years and onsct is before age 30 ycars. An
incidence ol 45-60% of all diabetics in
developing countrics under age 30 was
rccorded to have suffcred from PDDM?. In
Nigeria 50% of diabetics under age 20 had
tropical pancreatic diabetes. 14% of all
diabetics and 75% of thosc under 25 ycars
had pancreatic calculi shown in another
study 8.

The occurence of MRDM is almost 0% of all
diabetics in Ethiopia 9 and about 80% in
Indinesia 0. In somc parts of India it is
about 22% of all diabetics!! and 6.7% in
Jamaica 12,

Aetiological Factors

An association between cassava (rich in
cyanogenic glycoside) consumption and
prevalence of FCPD has been obscrved by
cpidemiological studics. The cassava is
grown in both sides of equator and takcen
cssentially by about 400 million pcople.
Excess of cassava intake along with low
protein diet which is dificient in sulphur
containing aminoacids start initiation of
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accumulation of cyantide in the body; this is
probably the toxicological c{lcct nccessary
for pathogencsis of FCPD’. Pancreatic
lithiasis was reported first in India 17. The
toxins produced in the body causc impaired
sccretion of watery bicarbonatc rich alkaline
pancrcatic juice and so viscid acidic matcrial
accumulate in the pathway with further
impediment of flow of juicc and stonc is
formcd. With continuous progress of the
discasc both periductular and interlobular
fibrosis occurs. With further advancement
both acinar and islct contents arc completely
replaced by fibro fatty tissuc.

Cassava Consumption in Bangladesh

The data on cassava consumption in
Bangladesh are not available but definitely
Icss consumcd than in Indoncsia and
Kecrala, India. In Indoncsia poorest 30%
obtain about 40% of thcir calorics from
cassava while richest 30% obtain only 14%
of thcir calories {rom cassava In
Bangladesh though cassava consumption is
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lcss yet there is MRDM. Other food items
like cabbage, yam, sorghum and millet
consumed periodically may provide the
toxins necessary 10 initiatc FCPD. To work
out physiological and toxicological
behaviour of these and other food items may
open a new cra of information. The main
cyanogenic glycoside in the cassava root is
linamar which libcratecs HCN  on
hydrolysis. The cyanide thus liberated is
detoxified by scveral pathways in the body
which in presence of malnutrition and an
incffective agent may begin the process of
FCPD. So scvcral factors cither singly or
tlogether along with protein cnergy
malnutrition may lcad to FCPD syndrome.

Diagnosis of MRDM

MRDM may be diagnoscd by taking clinical
history, physical cxamination and by
laboratory test. Table I shows diagnostic
critcra of MRDM. Table II and ‘I
summariscs diagnostic critcria of PDDM
and FCPD.

Table 1. Diagnostic Criteria for MRDM 19

Clinical Profile

Points Scorc

1. Age of onsct under 30 ycars
. Leanncss with BMI less than 19

2
3. Frequent history of malnutrition in childhood
4. Stigmata of present or past malnutriton

and dcficiency statcs

bt

abscnce of stressful situation

Modcratc or scvere hyperglycacmia
6. Lack of pronncss to Kctosis in the

N = N —

—

7. Insulin administration required 10 achicve
optimal metabolic control but no dependance on 2

insulin for prevention of Kctosis
8. Pancrcatic Calcification
9. Between 7-9 is suggestive

Aggregate score 10 points is considcred diagnostic and score

Body mass indcx = BMI

32



Bangladesh j. nutr. Vol. 2, No. 1, December, 1988 Karim and Ali: Malnutrition Related Diabetes

Tablc 2. Classification and Laboratory Diagnosis of FCPD 19

wn A L N —

O 00 ) O

Age of diabetes onsct frequently under 30 years.

Family history of diabetes in lcss than 10% of cascs

Malc Female ratio 3-4:1

History of frequent upper abdominal pain, somctimes from childhood
Stigmata of previous and present malnutrition (BMI less than )
Modecratc (o scvere hyperglycacmia

Ketosis variable but generally absent

Steotorrhoca and cvidence of exocrine pancreatic disfunction common

Pancreatic calcification present in greater than 90% of cascs using
conventional and newer imaging technique

Table 3. Clinical Characteristic of PDDM 19

© N U AW~

Agc of onsct of diabetes under 30 ycars.

Constitues 30 -60% of youth onsct of diabetcs

Family history of diabctes scen in less than 10% casces

Extreme Icanncss with BMI generally between 14-18

Modcrate to scvere hyperglycacmia

Kectosis generally absent but occurs during stressful situation
Insulin resistance ushally partial but occurs frequently

History of malnutriton in infancy and carly childhood cxtremely
common

Clinical signs of previous and present protcin malnutrition
and other deficiency state common.

Criteria for diagnosis of MRDM suggested  [n FCPD there is also recurrent abdominal

by Ahuza?® arc as follows: pain for carly age and presence of pancreatic
(a) A blood glucose greater than 200 mg/dl ~ calculi on plain X-ray abdomen?®. Special
(11.1 mmol) at any time. Investgations for FCPD:

(b) Onset of diabctes before age 30

(c) Body mass index of less than 19 kg/m?
recently modificd by 19 kg/m?

1. Radiological presence of pancreatic
calcifi-cation strongly supports the
diagnosis. It is only detected in 75% of

(d) Abscnt of Kctosis on withdrawl of such cases 7.
insulin ] ) . 2. In the abscnce of positive radiological

(e) Poor socio-cconomic status or history findings ultrasonography shows ductular
of childhood malnutrition. obstruction and dilatation.

(N Insulin requirement of more than 0 . .
units/day or more than 1.5 units/ 3. Endoscopic retrograde cholangio
kg body wt. (usually more than 2 pancrcato-graphy (ERCP) shows also
units/kg body wt.) ductular obstruction and dilatation.
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Insulin Requirement and Cause

Very high docs of insulin is rquircd to
control MRDM. In induced protein cnergy
malnutrition both ¢cxocrine and endocrinc
functions were found to be disturbed 23. 24,
25, Mecthioninc deficiency in rat resulted in
loss of pancrcatic enzyme 29, Periphcral
insulin resistance is mostly duc to decreascd
intraccllular cnzyme content or activity, loss
of ccllular mass, raised concentration of
insulin antagoninst such as growth
hormone, cartisol, non-csterified fatty acid
and catccholamine 27.28,

Ketosis Resistivity

When carbohydrate is not utilised for cnergy
almost all the cnergy of the body come from
fat’and kctosis may occurs. Thus during
cxcess fat metabolism ketone bodies in
cxcess arc accumulated in the body and the
process is enhanced by excess sceretion of
corticotrophin, glucocorticoids and decrease
secrction of pancrcas!’. After a dosc of
intravenous glucosc a significant decrease in

Insulin output was marked along with less
glucose disposal in MRDM 8 "Afier oral

glucosc, mesurcment of Isulin and C
peptide in MRDM was found decreased but
in IDDM was virtually absent irrespective of
age, sex, weight and duration of the discasc
between MRDM and IDDM. The fact gives
us a point to understand ketosis resistivity in
such cases 19.

5-15 micro unit of insulin per ml is cnough
to initiate the mcchanism of lipolysis and
muscle- proteolysis but not sufficient to
inhibit gluconcogenesis or to stimulate
muscle glucose uptake. Post-prandia)
insulin concentration of 50-100 micro unit
of insulin per ml arc required to stimulate
muscle glucose uptake and to inhibit
gluconcogenesis but hepatic glucose output
is stopped at a concentration of 55 micro-
unit of insulin per ml. It can be concluded

34
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that partial beta ccll function in PDDM
maintain periphcral insulin concentration
cnough 1o inhibit lipolysis but not cnough 10
control hyperglycacmia. So there is no
ketosis.

Residual insulin secrction in tropical
diabetes may help to cxplain the lack of
kctosis in MRDM. In tropical pancrcatic
diabetes (FCPD) the paficrcas become firm,
shrunken and ircgularly fibrosed with
multiple calcium carbonate and calcium
phosphate stonc in major ducts 31,32,33.
When pancreatic structure along with alpha
cclls arc also lost. Lack of resultant
glucosen may be a factor 10 resistance 1o
kctosis.

The ketosis resistance of the tropical
diabectes also may be duc to lack of
creatinine in MRDM which is ¢ssential 1o
transport fatty acids into mitrochondria in
the process of fat metabolism 17,20,

Fat frcc mass (FFM), fat mass (FM) and
total body water (TBW) arc thc body
compartments which gencrally give us
informations on nutritional status on human
21. Changes in body composition
associated with modcrate decgree of
nutritional compromise were related mainly
to body cell mass (-15%) where body fat
was normal. With scverc undernutrition

both fat depot (-29%) and bddy cell mass (-
29%) was rcduced. Muscle cell mass was
morc affecicd (-41%). These data indicate
that in severe malnutrition both fat depot
and body cell mass in significantly deplcted
22

Recent studics in the protein deprived rat
have shown rcduction in the number of
adipocytc per unit weight of adiposc tissuc
and a significant reduction in lypolytic
response was found when these adipocytes
were incubated in presence of lipoly.ic
hormone 15
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A study to mcasurc the body fat % in
MRDM paticnts 1o find out further clucse to
kctosis resistivity of such syndrome is
nccded. It may be hypothesised that
nccessary fat is not available 1o initaite the
proccss of ketosis in FCPD or PDDM.

Discussion

Malnutrition related diabetes mellitus is a
load to the alrcady loaded health scrvice of
the developing world. The understanding of
casc, natural history may be opened up
avenucs to control the condition in future.

Knowledge needed are being acccumulated,
further listing of the hypothesis are required

to {ind out

the cffective and uniform

guideline to control, treatment and prevent
the MRDM and thereby adding years to
poverty striken people of the world.
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