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DR.ISIDRO AVILA MARTINEZ
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Presente.

Estimado Dr.Avila Martinez:

Me permito informar a usted que la Dra. Betina{Hexnandez Martinez alumno del curso de
especializacion en Medicina Interna en Medica Sur., presenta e abajo de investigaciéon
intitulado “HLA STUDY ON TWO MEXICAN MESTIZO FAMILIES WITH AUTOIMMUNE
THYROID DISEASE”.

De conformidad con el articulo 21 capitulo 5°. de las Normas Operativas del Plann Unico de
Especializaciones Médicas (PUEM)  se considera que cumple con los requisitos para
validarlo como el trabajo formal de Investxgacxon que le otorga el derecho a la diplomacion
como especialista. .
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Sin otro particular de momento, reciba un cordial saludo.

Atentamente

"POR MI RAZA HABLARA EL ESPIRITU"

Cd. Universitaria, D. F. a 27 de agosto del 2003
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Médicas.

Facultad de Medlcma

Division de Estudios’ de "Posgrado e Investigacion.

Estimado Dr. Ruiz:

Por medio de Ila presente me permito informarle que después de una
exhaustiva revision por parte de nuestro Comité de Ensenanza y de la
Direccion Académica no existe inconveniente para que la Dra. Betina
Hernandez Martinez, residente del cuarto afio de la Especialidad de Medicina
Interna pueda titularse en forma oportuna con el articulo publicado en la
Revista Autoimmunity en el 2002 vol 35(4): 265-269 en donde participé como
coautora de este trabajo titulado:

“HLA study on two Mexican mestizo families with autoimmune thyroid
disease™

Sin mas por el mbhﬁento y agradeciendo su apoyo, 'le envio un cordial saludo y
quedo a sus Srdenes para cualquier o aclaracion.

Atentamente

Dr. Javier Lizardi Cervera
Subdirector Académico

Profesor Adjunto del Curso de
Especializacidon en Medicina Interna
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Several studics have been done regarding the genetic susceptibility to autoimmune thyroid disease,
particularly those related to the role of Major Histocompatibitity Complex (MHC) genes in the etiology

of the disecase.

In the present study. we report class I and class I MHC haplotypes in nine individuals affected by
Hashimoto thyroiditis and Graves® disease who belong to two distinct Mexican families.
In one of the tamilies, Hashimoto thyroiditis was associated with the Human Leukocyte Antigen

(HLA) HLLA-DR3 allele wher

as in the other family the disease was associated with homozygosity for

the HLA-DR4 (DRB*0407), HLA-DQ3 (DQB1*0302) haplotype. On the other hand. Graves® disease
was found to be associated in one of the families with HLA-DR2 (DRB1*1501) and in the other with
homozygosity for the HLA-DR7 (DRB*0701) and HLA-DQ2 (DQB1*0201) haplotype.

These results confirm that in Mexicans as in other ethnic groups. genes located within the MHC
region are related to the genetic susceptibility to develop autoimmune thyroid disease.

Kevwords: Hashimoto: Graves: Autoimmune: Thyroiditis; HLA: Mexican

INTRODUCTION

There are many autoimmune syndromes with common
immune features. The autoimmune thyroid discase is
characterized by the production of autoantibodies against
different thyroidal antigens such as thyroglobulin (Tg),
thyroid stimulant hormone receptor (TSHr) and thyroidal
peroxidase.t'! The autoimmune thyroid discase includes
three different clinical entities: (1) Hashimoto thyroiditis:
(2) Graves-Basedow disease and (3) Post partum
thyroiditis. Thyroid disease is mainly determined by
environmental and genetic factors. The class IT genes of
Major Histocompatibility Complex (MHC) are located on
the short arm of the sixth chromosome (Fig. ).
In transgenic mice, an important role for the Human
Leukocyte Antigen (HLA-DR3) has been demonstrated in
the susceptibility to Hashimoto™s thyroiditis as well as the
importance of Tg as a thyroid autoantigen.'”! Hashimoto's
thyroiditis is also common in families with insulin-
dependent diabetes mellitus which may be due. in part, to
common discasc susceptibility genes. In these families,

genetic analyses have revealed a two-fold increase in
DQAI1*0501-DQB1*0201 among the Hashimoto's com-
pared to non-Hashimoto’s haplotypes in Caucasians.!?!
Alleles of these genes have been associated with the
development of this discase in different ethnic groups.
Hashimoto's thyroiditis is associated with HLA-DRS5 and
HLA-DQA1*0501 in Caucasian patients:!'! HLA-DR3.
DR7 and DQ2 in British patients;!° HLA-DR9
in Chinese patients!”! and the antigen DRwS53 in Jupanese
pducnts.["’ On the other hand. Graves-Basedow's disease
has been strongly associated with HLA-B8, DR3 and
DR 17 alleles in white European patients!®! and with HLA-
DRB1*0803 and DRB1*1403 in Asian patients.!”'? In
African-American women, HLA-DR and DQ scldom
contribute to the development of this disease.!! "

In Mexican Mestizos. the strong genctic influence of
Amerindian genes with admixture estimates have shown a
proportion of 569 Amerindiun genes. 109 white genes
and up to 4% black genes.!'? ~151 Mexican Mestizos are
therefore a suitable group to study the role of ethnicity in
the susceptibility to develop autoimmune thyroid disease.
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FIGURE | MHC map located at the short arm of the human

chromosome 6.

The main objective of this study was to find the
distribution of MHC class 11 genes and its haplotypes in
nine individuals of two Mexican multicase families
in which sevcral of its members are affected with
autoimmune thyroid disease.

PATIENTS AND METHODS

Subjects

Nine members of two Mexican Mestizo families with
autoimmunc thyroid disease (Hashimoto’s thyroiditis.
Graves-Basedow’s disease) were studied. A Mexican
Mestizo is defined as a person who was born in Mexico
and whose last two ascending generations were also born
in Mexico. Admixture cstimates have shown a proportion
of 56% Amerindian genes. 40% white genes and up 1o 4%
black genes.!'? "1 All patients were from the Thyroid
Clinic at the Insituto Nacional de Ciencias Médicas y
Nutricion., Salvador Zubiran. Family A had autoimmune
thyroiditis and family B had Graves’ disease. Members of
the two Mexican familics were followed in our Thyroid
outpatient clinic. We acquired clinical information by
routinc history (past and present complaints) and a
directed questionnaire regarding symptoms related to
thyroid discase. A tull clinical examination was pertormed
at the time of this visit as well.

Autoimmune thyroid discase was diagnosed by patient
history and clinical examination. confirmed by thyroid
function tests and thyroid autoantibodies measurement.

HI.A Class I and 11 Typing

Peripheral blood mononuclear cells were isolated by the
density gradients centrifugation technique and B cells
were isolated with the Lympho-Kwik (One Lambda,
California USA) reagent. The serologic HLA-A, B and C
antigen typing was done in peripheral blood mononuclear
cells. while for HLA-DR and DQ typing. B lymphocytes
were used. Both determinations were performed by the

microlymphocytotoxicity method. A 210 antisera pancl
was used (C-Six Diagnostics, Mequon, WI, USA), 140 to
define HLLA-A. B and C specificities and 70 to define 27
HLA-DR and DQ specificities. Genomic DNA was
isolated by the Salting Out procedure from peripheral
bload mononuclear cells (Maxim Biotech, Inc.. BDtract
Genomic DNA Isolation Kit, San Francisco. CA, USA).
Generic HLA-A. B and DR genes were determined by

PCR-SSP (Pel.Freez. Brown Deer. WI. USA) and
electrophoresis in 2% agarose gel stained with ethidium
bromide. HILA-DRB1 and HLA-DQBIi subtypes were

determined by a Dot blot hybridization procedure using
allele specific oligonuclicotides (ASO). Information of the
sequences and specificities of the DRB1. DRB3, DRBS
and DQB1 oligonucleotides is from the 12th International
Histocompatibility Workshop.

RESULTS

Figure 2 shows family A in hich three sisters were
affected from Hashimoto’s thyroiditis (112, I1.3, IL.4).
Interestingly, two of them (I1.2 and 11.3) have the HLA-
Al10.B21, Cw6. DRB1*0301, DQB1*0301 haplotype and
all three sisters expressed the HLA-DR3; the homologous
chromosome is different since the I1.5 patient has the
HLA-A2. B5. Cwo. DR2, DQI1. DRwS53 haplotype. The
brothers I1.6 and 1.7 have the HLA-A28. B62. Cw3., DRG,
DQ3. DRwS52 haplotype and they also showed HLA-DR3
as a part of the extended haplotype Cw7. DR3. DQZ2,
DRw52, In addition. it is important to notice that two of
the patients with Graves-Basedow’s disease (1.2, 11.5)
share the HLA-A2, B5. Dw6. DR2, DQI, DRwS33
haplotype suggesting a direct association between this
haplotype and Graves-Basedow™s disease.

Figure 3 shows family B whercin the mother (1.2) was
affected by Grave-Basedow's disease and both haplotyes
(HLA-A19. B5, Cwl. DR4. DQ3. DRw53 and A10. B12,
Cw3. DR7. DQ2. DRw53) have been segregated in her
four daughters (1.2, 113, IL5, {L.7) who have Graves®
disease. suggesting that both haplotypes are involved.
Furthermore. patients 1.3 and JL.5 are homozygous for
haplotype DRB1*0701. DQB1*0201 and DRw53.

DISCUSSION

This study describes two Mexican families with thyroid
autoimmune disease. Hashimoto’s thyroiditis was associ-
ated in one of the families with HLA-DR3 allele and in the
other family with homozygocity for the HLA-DR4, DQ3,
DRw53 haplotype.

Graves-Basedow’s disease was associated with HLA-
DR?2 allele in family A and with homozygocity for HL.A-
DRB1*0701, DQB1*0201, DRw53 haplotype in family
B. This data suggests that MHC class Il genes are
associated with the development of thyroid autoimmune
disease in Mexican Mestizo individuals.
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c) A2, BS, Cw6, DR2, DQI1, DRw53
Hashimoto thyroiditis d) A28, B62, Cw3, DR6, DQ3, DRwS2
FIGURE 2 Shows the family pedigree (family A) with i thyroid di in which the mother and a daughter suffer from Graves-Basedow

disease (1.2, 11.5) and all the three daughters (11.2, [1.3. [1.4) suffer from Hashimoto thyvoiditis. Besides. it can be upprecicted the segregation of extended
haplotypes of MHC in each one of the individuals.
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a) A9, BS, Cw7, DR7, DQ2, DRw53
Hashimoto’s thyroiditis and Graves® b) A34, B40, Cw3, DR4, DQ3,
disease DRw53
€) Al9, B5, Cwl, DR4, DQ3, DRw33
% Graves® disease d) Alo, B12, Cw3, DR7, DQ2,
DRwS3
¢) A34, BS, Cwdi, DR2, DQ2, DRwWS52
f) A28, B12, Cw6, DR6, DQI1,
DRw52
FIGURE 3  Shows the pedigree of a family (family B) with multi i di where it can be appreciated the haplotypes of MHC in the

mother (1.2) and the daughters affected by Graves-Basedow disease (11.2. IT.3. 11.5. I1.7).

b




268 O. GONZALEZ-TREVINO e al.

The results in family A confirm an association
described previously between autoimmune thyroiditis
and HLA-DR3."?! In family B. the association between
autoimmune thyroiditis agrees with the results found in
studies where susceptibility appears to be mediated
through cither HLA-DQB*0201 or DQA*0301.!'7!¢!

Some studies have shown association of HLA-DR
genes with Hashimoto’s thyroiditis in different popu-
lations. The disease 1s differentially associated with HLLA-
DRS and HLA-DQA1+0501'™! in Caucassian populations,
with HLA-DRwS3 and HLA-DRBI*0803'*'"" in
Jupanese populations and with the extended haplotype
HILLA-B46, DR9 in Southern Chinese populations. which
seems to be equivalent with HLA-BS&. DR3 in Caucasians.
In the Chincese group, the HILA-B17 allele was found to be
increased in patients with goiter.””] Cuanadian!'7'®!
English,!'”2°1 Hungarian.?'" Swedish.'**! French!** and
German' ™! srudies showed association between Graves-
Bascdow’'s discase and HLA-BS8 and DR3 alleles.
However, studies in Asian patients showed different
results; in Japanese patients, the discase is associated with
HLA-DRS5 and DRS (DRB1*0803)7%7"! and in Korean
patients. with HLLA-B13, DRS and DR8I

In South African patients. Graves-Basedow’s disease is
associated with HILA-DR! and in Indian patients with
HLA-B8 and DQ2.177-2%

As observed in family A, Hashimoto’s thyroiditis
patients scem to have combined susceptibility: on one
hand, a Caucasian gene (DR3) and on other. an Asiuan gene
(DRwS3). The same explanation can he given for family B.

Interestingly, the main haplotypes involved in auto-
immune thyroid disease are very rare in normal Mexican
poputations.!?”" ¥ which suggests that the alleles involed
with Graves’ disease and Hashimoto’s thyroiditis in both
familics are not autochtonous. This is probably the result
of breeding with other ethnic groups. such as Caucasian or
Asian, including the association with homozygocity for
HLA-DR7, DQ2. DRw53 segment of family B. which has
not been described yet.

We have found an association of systemic lupus
erythematosus (SLE) with HLA-DR3 in Mexican Mestizo
patients. There is a subgroup of patients aftected by SLE
in which exists an association between the production of
anticardiolipin antibodies, the development of the
antiphospholipid syndrome and HLA-DR7. This suggests
that autoimmunity in Mexicans is strongly related to the
presence of these antigens. possibly acquired through
breeding with other ethnic groups.!3? 321

It is important to mention that HLA-A1. B8, Cw7. DR3.
DQ2, DRw32 haplotype(Ab) is from Caucasian origin.
whereas HILA-A2., BS, CW6. DR2, DQI. DRwSs3
haplotype(Ac) has Asian origin. Both are associated
with the genetic susceptibility to develop SLE in Mexican
Mestizo patients.??!  Ab has also been associated
with type I diabetes mellitus in patients of European
ancestry.!*?

Haplotype HLA-A10, B12. Cw3, DR7. DQ2, DRwS53 is
from Iltalian population, and is associated with celiac

disease in patients with Jewish ancestry;!**! is very rare in
healthy Mexican Mestizo population.”” Finally HLA
A-28. B62, Cw3, DR6. DQ3. DRw52 and HLA-A28, B12,
Cwé6. DR6, DQI, DRwS2 are autochtonous. Both
are present in healthy Mexican Mestizo population in
1505 311

The first Amerindian Natives are believed to come from
Asia trough the Bering land bridge between 30.000 and
12,000 yzars before the present. These conclusions have
been based on  cultural. morphological, and genetic
similarities between American and Asian populations.!?5!

CONCIL.USION

This study confirms that the genctic susceptibility to
develop Hashimoto's thyroiditis is strongly associated
with alleles related with the speciticity of HLA-DRw53.
It is very unlikely that the susceptibility came f{rom
breeding with Oriental genes. The autoimmune thyroid
discases are mainly related with HLA class Il genes and
probably the specific gene responsible for autoimmune
thyroid processes is pleiotropic and possesses numerous
variants particular for each ethnic group. Finally, the
homozygocity for MHC haplotypes suggests that the
susceptibility mentioned seems to be inherited with an
autosomical recessive pattermp———- .- _.. _.
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