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Type 1 diabetes results from the destruction of beta cells by an

Autoimmune pathophysiology

autoimmune attack. Hence, any cure of type 1 diabetes should

The concept of clonal selection attributes any autoimmune disease

include permanent arrest of the autoimmune attack before the

to the emergence of a single aberrant lymphocyte clone that

irreversible destruction of beta cells has taken place. Here I refer to

recognizes and attacks a disease-specific target self-molecule [4].

an approach to curing type 1 diabetes using vaccination with a

But type 1 diabetes, like other autoimmune diseases, is marked by a

peptide, p277, from the sequence of the 60 kD heat shock protein

collective of many autoimmune clones that recognize many

[1]. I shall discuss difficulties in understanding the cause of type 1

different target molecules, and some of these molecules are not

diabetes, the pathophysiology of the autoimmune process, and the

expressed only in the organ under attack. About a dozen different

mechanism by which vaccination with peptide p277 arrests beta-

self-antigens have been implicated in type 1 diabetes, and only

cell destruction. In closing, I shall introduce a general idea aimed at

insulin among them is specific to beta cells [2]. There are many

making sense of these perplexing processes. Specific information

false positive subjects: persons with autoimmunity to insulin or

about type 1 diabetes can be found in various reviews [2], and the

other disease-associated antigens may never come down with type

development of p277 vaccination has also been reviewed [3].

1 diabetes. Some types of insulitis (peri-islet infiltrates) can persist

Cause of type 1 diabetes

for long periods with no apparent beta-cell destruction; what keeps
the inflammatory cells peri-islet and then what triggers them

The cause of a disease is clearest scientifically if we can blame one

suddenly to penetrate the islet (intra-islet insulitis) and kill beta

or a few specific genes (a genetic disease); a specific virus,

cells? How do the alpha and gamma cells escape while the beta

bacterium or other parasite (an infectious disease); a specific injury

cells are destroyed? In short, we do not really know what initiates

(a traumatic disease); a defined cellular transformation (a

the autoimmune disease process and, once initiated, what

hyperplasia or a neoplasia); a mishap in specific organogenesis (a

determines whether the autoimmune infiltrate will damage or not

developmental disease); exposure to a particular toxin (an

damage the beta cells.

intoxication); a lack of a defined essential nutrient or an excess of
a foodstuff (a dietary disease); or a cognitive malfunction (a mental

Peptide p277 vaccination

disease). Type 1 diabetes, like most other autoimmune diseases,

Fortunately, one can educate the immune system, like one can

presents a nosologic difficulty: an autoimmune process perpetrates

educate the brain, without knowing in exact detail how the system

the damage, but we usually cannot assign the onset of the disease

works. My colleagues and I discovered that peptide p277 of the

to a specific factor or factors. Indeed, too many causative factors

HSP-60 molecule was targeted by a clone of non-obese diabetic

seem to be implicated in autoimmune diseases. Certain genes

mouse T cells that could adoptively transfer insulitis and

contribute to susceptibility (or to resistance), but most persons who

hyperglycemia in mice [5]. We did not have to know the role of

have inherited susceptibility genes will never express the illness.

HSP-60 or of p277 in the pathogenesis of type 1 diabetes in mice to

Infections with different viruses have been implicated in selected

learn that administration of HSP-60 or of p277 could arrest the

cases of diabetes, but most persons developing the autoimmune

spontaneous destruction of beta cells in NOD mice [6]. Curiously,

disease show no evidence of the suspect viruses. Defined toxins can

vaccination with p277 [7] or with HSP-60 [8] induced a change in

trigger the autoimmune process in some situations, but not in very

the expression of the autoimmunity not only to p277 and HSP-60

many. The rising incidence of type 1 diabetes in advantaged

but also to other antigens in the diabetes collective such as insulin

populations suggests that multiple factors associated with well-

and glutamic acid decarboxylase. T cell autoimmunity to these

being can be detrimental. Not only is the induction of the
destructive autoimmune process a mystery, the natural history of
the autoimmune process itself is difficult to understand.
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HSP-60 = 60 kD heat shock protein
NOD = non-obese diabetic
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antigens switched from a damaging Th1 type of response to a

can induce the immunological homunculus to mend its ways:

protective Th2 type of response [1,7,8]. Immunity to foreign

witness p277.

antigens, however, remained in the desirable Th1 mode. Requisite

Obviously, such a general analogy between the strategy of the

toxicology studies and phase 1 human trials set the stage for

brain and that of the immune system will not cure or alleviate any

placebo-controlled phase 2 studies in patients with new-onset type

real disease. Nevertheless, general ideas and metaphors can

1 diabetes, and the results indicated that vaccination with peptide

stimulate good experiments. The immune system, like the brain,

p277 could successfully arrest beta-cell damage [1]. But we have no

is a complex cognitive system, and we can profit from parallel

information to account for the ability of a single peptide such as

thoughts about both [12].

p277 to induce a Th2 shift in the autoimmune phenotype and arrest
the progression of damage.

Immune body image
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Capsule
Not easy to forget
Sometimes people may try to actively forget and consciously

hippocampus. Part of the activated network was similar to that

suppress unwanted memories. Repression of memories has been

recruited by motor inhibitory mechanisms. Inhibition at different

controversial because the mechanisms and the neural networks

levels of response output, motor responses in a reaction-time

underlying suppression of unwanted memories are unclear.

task, and the retrieval of specific memories may all share

Anderson et al. performed functional magnetic resonance

common properties.

imaging in a cued recall paradigm and discovered a novel form
of reciprocal interaction between the prefrontal cortex and the
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This Review explores the current knowledge on the pathogenesis of type 1 diabetes mellitus and describes expected developments in
the near future.Â Type 1 diabetes mellitus (T1DM) results from the destruction of pancreatic Î²-cells that is mediated by the immune
system. Multiple genetic and environmental factors found in variable combinations in individual patients are involved in the development
of T1DM. Genetic risk is defined by the presence of particular allele combinations, which in the major susceptibility locus (the HLA
region) affect T cell recognition and tolerance to foreign and autologous molecules. Type 1 diabetes mellitus (T1DM), also known as
insulin-dependent diabetes, is a chronic disease caused by autoimmune (type 1a) or spontaneous (type 1b) destruction of pancreatic
beta cells, resulting in insulin deficiency. It is generally diagnosed...Â Furthermore, pathogenesis and immune system involvement of
the disease will be evaluated, with a particular focus on cells of the adaptive and innate immune systems. Finally, an overview of past,
present and future treatments for T1DM will be discussed. Type 1A diabetes mellitus results from autoimmune destruction of the insulinproducing beta cells in the islets of Langerhans [1]. This process occurs in genetically susceptible subjects, is probably triggered by one
or more environmental agents, and usually progresses over many months or years during which the subject is asymptomatic and
euglycemic. Thus, genetic markers for type 1A diabetes are present from birth, immune markers are detectable after the onset of the
autoimmune process, and metabolic markers can be detected with sensitive tests once enough beta cell damage has occurred, but b
Symptoms of diabetes. The blood sugar level exceeds the renal threshold of glucose (BG â‰¥ 10.0 mmol/l): â€¢ frequent urination with
increased amount of urine = polyuria â€¢ intense thirst = polydipsia â€¢ loss of body weight. fatigue, skin and mucosal infections,
blurred vision (osmotic swelling of lenses).Â Type 1 diabetes mellitus. â€¢ A. Autoimmune: autoimmune destruction of beta cells - rapid
progression - slow progression (latent autoimmune diabetes in adults, LADA). â€¢ B. Idiopathic. Type 1 Diabetes Mellitus.Â Other types
of diabetes mellitus Monogenic forms. â€¢ MODY (maturity onset diabetes of the young): mutations of the glucokinase, the HNF genes
â€“ beta cell failure, autosomal dominant inheritance. early onset of diabetes (< 25 years). family accumulation (3 generations).

