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SUMMARY
All newly diagnosed cases of diabetes (aged 15-20 years) were
reported and then recorded on structured forms at the National
Public Institute in Finland. The subjects were classified to have
insulin-dependent diabetes mellitus (IDDM) if insulin treat-
ment had been given initially, and non-insulin dependent
diabetes mellitus (NIDDM) if the patient had been advised
diet control and oral antidiabetic agents. Two hundred and
seven diabetic women, who had borne children, were identified
between January 1992 and March 1993. During antenatal
screening of females in Finland, after completion of routine
screening the residual sera have been stored since 1983. Out
of 207 women, 183 gave consent for the study, and out of
these, at least one serum sample obtained during previous
pregnancies was available for 151 women. The highest number
of samples obtained from a single female was five (from different
pregnancies). The longest period between the time of collection
of sera and development of overt diabetes was 10 years. These
preserved sera were subjected to tests for anti-glutamic acid
decarboxylase (GAD) antibodies. Anti-GAD was also
measured in 100 non-diabetic Finnish women aged 25 to
45 years. This antibody was estimated by radioimmuno-
precipitation with purified porcine brain GAD. Based on data
from healthy blood donors, the cut-off for positivity in the assay
was taken as greater than 18 units.

The results showed that anti-GAD was found in 82% of
IDDM and 36% of NIDDM patients during the period preced-
ing the diagnosis of diabetes. Anti-GAD positivity correctly
identified women who subsequently developed IDDM in 82%
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cases (sensitivity). Women with gestational diabetes mellitus
(GDM) had a 5% positivity rate for anti-GAD and women
with GDM requiring insulin therapy had a prevalence of anti-
GAD of 16% which was greater than women treated with diet
alone (1%). The probability of correctly identifying non-IDDM
women by the absence of anti-GAD was 100%. All initially
positive subjects continued to display positivity subsequently.
The proportion of anti-GAD positive subjects remained above
80% at all points of time. There was no major fluctuation in
the titres of anti-GAD during the pre-diabetic period.

The authors conclude that anti-GAD is a valuable early
predictive marker and is associated with a high risk for develop-
ment of IDDM.

COMMENT
The rapid development of immunology and molecular
biology has led to further understanding of the pathogenesis
'of insulin-dependent diabetes mellitus (IDDM). The genetic
make up of an individual provides an essential framework
within which extraneous (e.g. viruses) and intrinsic (e.g.
immunological) factors interact. In three species-humans,
the non-obese diabetic (NOD) mouse and the biobreeding
rats-disease susceptibility is determined partially by genes
within the major histocompatibility complex. It is well known
that a majority (greater than 95%) of IDDM patients are
HLA DR·3 or DR-4 positive and negatively associated
with DR-2.t Allelic variation of the ~~chain encoded in the
HLA-DQ region has been a further focus of attention. The
protective effect was provided by the presence of aspartate
at position 57, and the association with the diseases was
indicated by the presence of alanine, valine and/or serine
at position 57.2 In some of these genetically susceptible
individuals autoimmunity against the ~ cells of the pancreas
is initiated by an unknown triggering event. Such triggering
factors have not been precisely defined, but early infancy,
malnutrition, consumption of cow milk proteins, viruses
(e.g. congenital rubella) and chemical toxins have been
implicated.

The final pathway leading to ~~cell destruction is
immunological. The pathogenetic sequences are varied,
involving T cell mediated injury, cytokine production by
macrophages including free oxygen and nitric oxide radicals,
and humoral immune mechanisms. The process of gradual
destruction of [3-cells relentlessly continues till only 10% of
the normal ~·cells remain, and at this time manifestations
of IDDM appear. A simple conclusion derived from this
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chain of events is that it may take several years for auto-
immune mechanisms to overwhelmip-cells. Naturally, the
question was raised whether development of clinical 100M
could be predicted by identification of some of the auto-
immune markers. The answer is neither simple nor wholly
convincing. However, the picture today is far clearer,
due to substantial inputs from several elegant research
studies, and the study by Tuomilehto et al. adds more useful
information.

The screening test needed to predict 100M must have a
high specificity since this disease is relatively infrequent
in the general' population having an overall prevalence of
0.3%,5% in first degree relatives and 50% in identical twins
of 100M patients. Over the years, several such markers
have been proposed but none has been proved to be ideal.

Cytoplasmic islet cell antibodies (ICA) and insulin auto-
antibodies (IAA) are two widely used immunological tools.
The presence of ICA has a positive predictive value of 80%,
when 100M patients were followed for 9 years." Concen-
tration of IAA is believed to reflect the rate of autoimmune
damage." The degree of ~-cell destruction is indicated by a
metabolic marker; diminished first phase insulin secretion.>
Often, these tests have been combined to enhance their
predictive value. Prospective studies, incorporating genetic
investigation, first phase insulin secretion and islet cell
antibodies have identified non-diabetic individuals whose
risk of developing clinical 100M within 5 years was at least
50%.6.7

The presence of antibodies has now been included in
this battery of tests. Anti-GAO antibodies may well be the
primary immunological marker in 100M, since they appear
early in the disease. At the time of diagnosis of 100M,
about 75% of the patients are positive for anti-GAO.8,9
A high sensitivity and specificity of anti-GAl) estimated in
sera stored from earlier pregnancies in patients subsequently
developing 100M is worthy of note. Though simple and
well executed, this study could have provided much more
information, if it had been performed in a prospective
manner. Moreover, as also emphasized in the editorial in
the same issue of the journal, a larger number of controls,
should have been included to define the specificity further.

What are the practical implications of this study? Identi-
fication of a highly sensitive and specific marker early in
the life span of high risk individuals, coupled with estimation
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of other indicators-HLA, other autoantibodies, first phase
insulin secretion-may permit the trial of various strategies
of primary prevention including the use of free radical
scavengers, immunomodulation, oral antigen administration
and antigen tolerization. Our eventual aim should be to
screen a whole population, perhaps even at birth, for
diabetogenic genes and specific autoantibodies. The suscep-
tible individuals might undergo trials of newer strategies
(such as cow milk deprivation'v!') as a possible method of
true primary prevention.

REFERENCES
Wolf E, Spencer KM, Cudworth AG. The genetic susceptibility to Type I
diabetes: Analysis of the HLA·DR association. Diabetologia 1983;24:224-30.

2 Todd JA, Bell JI, McDevitt HO. HLA·DQ beta gene contributes to suscep·
tibility and resistance to insulin dependent mellitus. Nature 1987;329:59!Hi04.

3 Dib S, Vardi P, Connelly J, Eisenbarth GS, Soeldner JS. Absence of transient
immunologic or metabolic abnormalities in short term discordant monozygotic
twins for IODM. 8M} 1986;292:1670.

4 Vardi P, Keller R, Dib S, Eisenbarth GS, Soeldner JS. Log linear correlation
of CIAA with age in new onset Type I diabetic. Diabetes 1988;37:78A.

5 Ganda OP, Srikanta S, Brink SJ, Morris MA, Gleason RE, Soeldner JS,
et al. Differential sensitivity to beta cell secretagogues in 'early' Type I diabetes
mellitus. Diabetes 1984:33:51~21.

6 Rogbert J.J, Deschamps I, Chevenne D, Roger M, Mogenet A, Boitard C.
Relationship between first-phase insulin secretion and age, HLA, islet cell
antibody status and development of type I diabetes in 220 juvenile first-degree
relatives of diabetic patients. Diabetes Care 1991;14:718-23.

7 Krischer JP, Schatz D, Riley WJ, Spillar RP, Silverstein JH, Schwartz S,
et al. Insulin and islet cell autoantibodies as time- dependent covariates in the
development of insulin-dependent diabetes: A prospective study in relatives.
} Clin Endocrinol Metab 1993;77:743-9.

8 Atkinson MA, Maclaren NK, Scharp DW, Lacy PE, Riley WJ. 64000 M
autoantibodies as predictors of insulin-dependent diabetes. Lancet 1990;
335:1357-60.

9 Thivolet CH, Tappaz M, Durand A, Petersen J, Stefanutti A, Chatelain P.
Glutamic acid decarboxylase (GAD) autoantibodies are additional predictve
markers of type I (insulin-dependent) diabetes mellitus in high risk individuals.
Diabetologia 1992;35:57()...{i.

10 Virtanen SM, Rasenen L, Aro A, Lindstrom J, Sippola H, Lounamaa R,
et al. Childhood diabetes in Finland study group. Infant feeding in Finnish
children 7 years of age with newly diagnosed IDDM. Diabetes Care 1991;
14:415-17.

11 Karjalalairien 1, Martin 1M, Knip M, Llonen J, Robinson BH, Savilahti E,
et al. A bovine albumin peptide as a possible trigger of insulin dependent
diabetes mellitus. N Engl J Med 1992;327:302-7.

ANOOP MISRA
Department of Medicine

All India Institute of Medical Sciences
New Delhi

SUMMARY
The host response plays an important role in the pathogenesis
of infectious disease. One of the mediators of this "response is
tumour necrosis factor-a (TNF-Il) and fatal cerebral malaria is
associated with increased levels of this cytokine. There are
indications that there is a genetic basis for the variation in
TNF'1l production. Two polymorphic forms of the TNF~1l
gene (TNFI and TNF2) have been identified. The TNF2 allele
has been shown to be associated with a higher level of TNF
expression.

The authors of this study compared 376 Gambian patients
who had cerebral malaria with control groups of children
frequency matched for area residence. The control groups were


