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Resumen 

El anteproyecto de Epzdemzología molecular Dza- 
mond IDDM de la Organzzaczon Mundzal de la Salud 
(WHO en zglés) está probando la hzpóteszs de que la 
varzaczón de la frecuencza en lapoblaczón de alto rzesgo 
de los alelos HLA-DQ es un determznante primarzo de 
los patrones globales de la znczdencza IDDM Los datos 
están dzsponzbles actualmente para 16 poblaczones y 
revelan varzaczones szgnzficatzvas en lasfiecuenczas de 
los alelos HLA DQAl y DQBl sobre los casos y grupos 
control 

De cualquzermanera DQAI* Arg-52 (R) y DQBI *no- 
Asp-57 (nd) fueron marcadores conszstentes e zndepen- 
dzentes de susceptzbzlzdad IDDM en todas laspobla- 
czones, excepto Japón 

Los rndzvzduoso sujetos qzenesportaban únzcamente 
alelos DQAl *R y DQBI *ND tuvzeron un rzesgo IDDM 
szmzlaralobservado enparzentesdeprcmergrado de los 
sujetos afectados (3%-5%) Tal znformaczón es esencral 
para el desarrollo de estrategzas clinzcas o aproxz- 
maczones a la prevenczón de la enfermedad para la 
población general o sujetos de alto riesgo Entonces el 
anteproyecto de Epzdemzología molecular Dzamond 
provee un excelente modelo que puede ser seguzdo para 
jijaro determrnarel zmpacto de nuevos descubrzmzentos 
genétzcos en la medzczna y la práctzca de la salud 
púbhca la dzabetes y otras enfermedades crónzcas 

Palabrasclave: Diabetesmellitus insulino-dependiente 
(DMID), HLA-Da epidemiologíamolecular, incidencia, 
genética. 

Surnrnary 

The WHODzaMondMolecularlDDMEpzdernzology 
Sub-Project zs testmg the hypotheszs that populatzon 
varzakon zn the frequency of hzgh-rzsk HLA-DQ alleles 
u a przmary determznant of the global patters of IDDM 
zncidence Data are currently avazlable for 16 popu- 
lations, and reveal szgnzjicant varzatzons m the frequen- 
czes of HU-DQAI and DQBl alleles among the case 
and the control groups. However, DQAl*Arg-(52) and 
DQBI*non-Asp-57 (ND)  were conszstent and 
zndependent markers of IDDM susceptzbility zn al1 
populatzons, except Japan Indzvzduals who carrzed only 
DQAI*R and DQBI*ND alleles had an IDDM risk 
szmzlar to that observed for jirst degree relatzves of 
affected zndzviduals (3%-5%) Such znfonatzon zs 
essenkal for the development of clznzcal strategzes or 
dzseasepreventlonapproachesforthegeneralpopulatzon 
ormdzvzdualsathzgh nsk Thus, theDiaMondMolecular 
Epzdemiology Sub-Project provzdes un excellent model 
that can be followed to assess the zmpact of new genetzc 
dzscoverzes on medrczne and publrc health practzce for 
dtabetes and other chronzc dzseases 

Key words: Insulin-dependentdiabetesmellitus(IDDM), 
HLA-DQ, molecular epidemiology, Incidente, genetics. 
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lntroduction WHO multinational project for childhood diabetes 

Insulin-dependent diabetes mellitus (IDDM) is a 
disease that frequently occurs in children and 
young adults.l Although the etiology of IDDM 
rernains unclear, the disease process appears to 
be based on an underlying genetic susceptibility, 
upon which environmental influences, which likely 
occur early in life, interact to cause destruction of 
the beta cells of the pancreas. Recent studies 
suggestthat possible environrnental triggers include 
infant nutrition,'" viru~es,~-' s t r e s ~ , ~ ~ ~  and socio- 
economic s t a t u ~ . ~ ~ , ~ ~  Although it is knows that such 
exposures contribute to the etiology of IDDM, the 
mechanisms by which these potential risk factors 
operate have not been well-defined. 

Genetic susceptibility and IDDM 

The major locus of genetic susceptibility for 
IDDM is located in the HLA region of chromosome 
6.12-l4 However, recent genome-wide screens have 
revealed that at least five additional loci also appear 
to contribute to disease susceptibility.l5,16 
Whether these loci acts independently, or 
interactively, to confer additional risk in not known. 
However, their roles appear to be minor in compa- 
rison to genes in the HLA region. 

A number of recent molecular studies have 
focused on the HLA-DQ sub- region, (Le., DQAl 
and DQBI alleles, which code for the alpha and 
beta chain, respectively, of the DQ m~lecule) .~~- 
14,17-2' Of the eight DQAl alleles that have been 
evaluates by rnost studies, four contain DNA 
sequences coding for arginine in position 52 
(DQAI*Arg-52 or DQAI*R alleles). Six of the 14 
DQBI alleles contain DNA sequences coding for 
an arnino acid other than aspactic acid in position 57 
(DQBI*non-Asp-57 or DQBI*ND alleles). DQAI*R 
and DQBI*ND alleles are considered to confer to 
disease susceptibility, particularly in individuals 
homozvaous at both loci. Residue 52 of the DQ chain 
and poSiiion 57 of the DQ chain are located in the cleft 
of the DQ molecule, which is an important area in 
terms of its immunological fun~tioning.~~ Thus, these 
genes nay not only serve as markers of host 
susceptibility, but they may also code for proteins that 
are directly involved in the etiology of IDDM. 

The WHO Multinational ProjectfortheChildhood 
Diabetes, known as the WHO DiaMond pr~ject, '~ 
is a large international study that began in 1990. Its 
primary objective is to monitor the incidence of 
disease, across the world, to the year 2000. 
Currently, more than 165 Participating Centers, 
representing 68 countriesfrom al1 rnajorcontinents, 
are contributing to this investigation. 

One of the most important findings from the 
WHO DiaMond Project, to date, is the observation 
of the drarnatic variation in the incidence of IDDM 
across count r ie~ .~~ Rates are extremely high in 
Scandinavia, butvery low in the Asian Populations, 
as well as in come countries in Central and South 
America. In North America, Caucasians have higher 
incidence ratesthan HispanicsorAfrican Americans 
from the same geographical area. However, al1 
such populations remains at moderate-high IDDM 
risk. In South America, there are also areas (Le., 
Argentina, Brazil, Colombia ) with moderate IDDM 
incidence rates. However, other populations, such 
as Mexico, Peru and Chile, have extraordinarily 
low disease incidents rates, which approximate 
those of the Asian countries. 

WHO DiaMondmolecularlDDMepidemiology Sub- 
Project 

Reasonsforthisextraordinaryvariation in IDDM 
risk are unclear. However, one hypothesis, which 
is currently being tested by the WHO DiaMond 
Molecular IDDM Epidemiology Sub-Project, is that 
population variation in the frequency of high-risk 
HLA-DQ alleles is a primary determinant of the 
global patternsof IDDM in~idence. '~,~ More than 20 
DiaMond Participating Centersarecurrently involved 
in the molecular Epidemiology Sub-Project. They 
include areas of high, low and moderate IDDM 
incidence. The epidemiologic design is a case- 
control study. IDDM cases are selected from the 
population-based registries developed by the 
Participating Centers. Controls are identified and 
recruited from the general populations, using 
standardized epidemiologic methods; they 
represent individual at-risk for developing IDDM 
during the years of case registration. 
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environrnental screening prograrns for the general 
population, or high risk sub-groups. It is arnong 
theseindividuals thatdiseaseprevention strategies 
will likely be rnost effective. 

Molecular epidemiology, therefore, represents 
a very exciting field that has great potential for 
disease prevention in the future. The rnodel being 
developed for IDDM is an excellent basis upon 
which approaches for the prevention of other non- 
cornrnunicable disease can also be developed. 
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