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DR.ISIDRO AVILA MARTINEZ 
SECRETARIO DE SERVICIOS ESCOLARES 
DE LA FACULTAD DE MEDICINA 
Presente. 

Estimado Dr.Avila Martinez: 

FACULTAD DE MEDICINA 
DIVISION DE ESTUDIOS DE POSGRADO E 
INVESTIGACION 

SUBDXVISION DE ESPECIALIZACIONES 
MEDICAS 

OFICIO FMED/SEM/1524/2003 

ASUNTO: Autorización del trabajo -de 
investigación 
De la Dra. Betina Hern.ández Martín.ez 

7 

Me permito informar a usted que la Dra. Betina{.!Je~ndez Martí:nez alumno del curso de 
especialización en Medicina Interna en Medica Sur., presenta el trabajo de investigación 
intitulado "HLA STUDY ON TWO MEXICAN MESTIZO FAMILIES WITH AUTOIMMUNE 
THYR.OID DISEASE". 

De conformidad con el artículo 21 capítulo 5°. de las Normas Operativas del Plan Unico de 
Especializaciones Médicas (PUEM) se considera que cumple con los requisitos para 
validarlo como el trabajo formal de Investigación que le otorga el derecho a la diplomación 
como especialista. 

Sin otro particular de momento, reciba un cordial saludo. 

Aten. tame:n. te 
"POR. MI RAZA HABLARA EL ESPIR.ITU" 
Cd. Universitaria, D. F. a 27 de agosto del 2003 

JEFE DE LA SUBprVISION ... .~ 
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'bR. LEOBARDO C. RUIZ PEREZ 
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Agosto 26, 2003 

Dr. Leobardo C. Ruiz Pérez 
.Jefe de la Subdivisión de Especializaciones 
Médicas. 
Facultad de Medicina 
División de Esfi.idfo-sºde e Posgrado e Investigación. 

Estimado Dr. Ruiz: 

md:dica ____ :)ur 

Por medio de la presente me permito informarle que después de una 
exhaustiva revisión por parte de nuestro Comité de Enseñanza y de la 
Dirección Académica no existe inconveniente para que la Dra. Betina 
Hernández Martinez, residente del cuarto año de la Especialidad de Medicina 
Interna pueda titularse en forma oportuna con el artículo publicado en la 
Revista Autoimmunity en el 2002 vol 35(4): 265-269 en donde participó como 
coautora de este trabajo titulado: 

"HLA study on two Mexican mestizo families with autoimmune thyroid 
disease" 

Sin más por el momento y agradeciendo su apoyo, le envío un cordial saludo y 
quedo a sus órdenes para cualquier o aclaración. 

Atentamef\' \ r 

~·~\ 
Dr . .Javier 1:J¡!:ardi Cervera 
Subdirector Académico 
Profesor Adjunto del Curso de 
Especialización en Medicina Interna 

~-------- - ~·-----···- -· 
\ r:~:,--:-:-·-• 
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HLA Study on Two Mexican Mestizo Fa.Inilies with ·CN 

Autoimmune Thyroid Disease 
'- · .._ J .... -':.. • .i..vi. 

OFELIAGONZÁLEZ-TREVIÑO·'. JESÚS K. YAMAMOTO-FURUSHO". TERESA CUTJÑO-MOGUEL". BETINA HERN~DEZ
MARTÍNEZ•. TATIANA SOFÍA RODRÍGUEZ-REYNA". JORGE A. RUIZ-MORALES". GILBERTO VARGAS-ALARCON" and 

JULIO GRANADOSh . .,. 

<AD~pt1rtnient of Nuclear Medici"e and n1\'n>frl Cli111c, /11.<;tituto Nacional dt.• Ci1•ncias Médic!ls y Nutricfriu. Salvador Zuhirún, 71alpan. klé:rcico D.r:: 
hDepartniel1t af /nrmm10/o¡,:_v and Rlreu111atolog\'. /n:.tuuto Nacional de Cu•ncia.~ /Wédiclls y Nutrición. Salvador Zub1rd11. \.~aco dt• Quiro¡;:a I 5, Tlnlpan 

/4000, Mtixico D.J·:: .. Ct41ular Hiolog_\' Section. {Jt..•¡u1rt,,1t•nt of Ph.v.~io/og_ .. ~ Instituto Nacional dt.• Cardio/ogia. /¡.:11acio Clu:iv,-~ México D.F. 

(Suhnritted 31 ;\.lar 2001; Accepf<'tÍ witlt rt"lJisio11.1 12 ,\,farch 2fXJ2) 

Scveral studics havc bcen done n:ganJing the gcnetic susccp1ihilily to autoimmunc thyroid disense, 
particularly those relatc<l to thc: ro1c of Major Histocmnpatihility Complcx. CMHC) genes in the ietiology 
of thc discasc. 

In the present study. wc rcp<.'lrt class 1 and cloiss Jl f\.1HC haplotypcs in nine individuals affccted by 
Hashimoto thyroiúitis um.J Graves' discase who hc!ong to two distinct !Vfexican familics. 

In onc of the farnilies. l lashimoto thyruiditis was a!'>sociatcd with thc Human LcukocylC Antigen 
(HLA) HLA-DR.3 allele whcrcas in thc othc1· family thc discase was associated with homozygosity for 
the HLA-DR4 (DRB J *0407). J-ILA-DQ3CDQB1 "'0302) haplotypc. On thc othcr hamJ. Graves' disease 
was found to be associatcd in onc of thc farnilics with HLA-DR2(DRB1*1501) and in thc other with 
homozygosity for thc HLA-DR7 (0R.B*0701) and HLA-DQ2cDQB1 *0201) haplotypc. 

Thcsc rcsults confinn that in Mcxicans as in othcr cthnic groups. genes locatcd wilhin thc MHC 
region are rc1o.tcd to thc gcnclic .'>usccptihility to dt!vdop autoirnmunc thyroid discusc. 

K(',\"Word...-: Hashimoto; Grave~; Autoimmunc; Thyroiditis; HLA; Mc'l.ú:an 

INTRODUCTION 

There are rnany autoirnmune syndromes v.-·ith comrnon 
immune fcaturcs. The autoirnmunc thyroid disease is 
characterized by the production nf autoantibodies against 
different thyroidal antigens such as thyroglobulin (Tg). 
thyroid stimulant hormone receptor (TSHr) and thyroidal 
pcroxidase.111 Thc autoimmunc thyroid discasc inc1udcs 
thrcc diffcrcnt clinical cntitics: ( l) Hashirnoto thyroiditis; 
(2) Gravcs-Bascdov.: disease and (3) Post parturn 
thyroiditis. -rhyrnid discuse is mainly detcnnined by 
cnvironn1cntal and gcnetic factors. Thc ch.1.ss II genes of 
Mujor His1ocon1patibility Complex (MHC) are located on 
thc shon arn1 of tht! sixth chromosomc <Fig. 1 ). 
In transgcnic mice. an irnportant role for the Human 
Lcukocytc Antigcn (HLA-DR3) has bccn dcmonstrated in 
thc su.st:cplibilily to Hashimoto's thyroiditis as ... vell as the 
iiuportam.:c ufTg. as a tl1yroid autnantigcn. 1:- 1 Hashimoto's 

thyroiditis is also common in familics with insulin
dependent diabetes melJitus which nH1y be due. in part. to 
common discasc susccptibility genes. In these farnilies. 

genctic analyscs have revealed a two-fold increasc in 
DQA1*050l-DQB1*0201 arnong thc Hashimoto•s com
parcd to non-Hashimoto's haplotypes in Caucasians.131 

Allelcs of these genes havc bccn associated with the 
dcveloprnent nf this discase in diffcrent cthnic groups. 
Hashimoto's thyroiditis is associated with HLA-DR5 and 
HLA-DQA 1*0501 in Caucasian patients:111 HLA-DR3. 
DR7 und DQ2 in British paticnts~l:".<>J I-ILA-DR9 
in Chinese patientsl 7 l and thc antigen DRv1t53 in Japanese 
patients.r 8

J On thc othcr hand. Gravcs-Basedow's diseasc 
has bcen strongJy associatcd with HLA-B8. DR3 and 
DR 17 a1leles in "''hite Europcan patients1hl and with HLA
DRB 1 *0803 and DRB 1*1403 in Asian patients. 19

·
101 In 

African-American women. HLA-DR and DQ scldom 
cont.ributc lo the dcvcloprnent of this disease. 111 l 

In Mexican Mestizos. thc strong genctic inllucnce of 
Arnerindian genes "'-'ith adrnixture cstimates have shown a 
proportiun of 56'7f- A .. merindiun genes . ...ioc;¿. '\.vhitc genes 
and up to 4o/o black genes.ri:?- i.q Mexican Mestizos are 
thereforc a suitablc group to study the role of cthnicity in 
thc susceptibility to develop autoirnmunc thyroid disease. 

•corre~pom.ling aulhor. Tel.: +525-573-12-00. Ext. 2601. Fax: +525-573-20-96. 
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FIGURE 1 Ml-IC map located al the short arm of thc human 
chro1nosomc 6. 

The main objective of this study was to find the 
discribution of MHC class 11 genes and its haplotypes in 
ninc individuals of two Mexican rnulticase families 
in which sevcrJI of its members are affected with 
autoimmune thyroid discasc. 

PATIENTS ANO METHODS 

Subjccts 

Ninc mcn1bcrs of two Mexican Mestizo families with 
autoin1munc thyroid disease (Hashin1oto•s thyroiditis. 
Graves-Basedow's diseasc) wcrc studied. A I"v1cxican 
Mestizo is dcfincd as a person who was born in Mexico 
and \.Vhost:! last two asccnding gcnerations werc also born 
in Mexico. Admixturc cstimates have shown a proportion 
of 56% Amcrindian genes. 40'/é whitc genes and up to 4c¡c 
black gcncs. 11 :1 - l-l I Ali patients '\Verc from thc Thyroid 
Clinic al thc lnsituto Nacional de Ciencias !v1édicas y 
Nutrición. Salvador Zubiran. Fanlily A had autoirnruunc 
thyroiditi~ and farnily B had Graves· discasc. Mcrnbcrs of 
lhc two Mcxican fa1nilic~ wcn.: follov .. :cd in our Thyruid 
outp::itient clinic. \Ve acquired clinical inforn1ation by 
routinc history (past and prcscnt cornplaints) and a 
dircctcd questionnairc rcgarding syrnptorns rclatcd to 
thyroid discasc. A full clinical cxarnination was performed 
at the tin1e of this visit as wcJl. 

Autoimrnunc thyroid discasc "'as diagnoscd by paticnt 
history and clinical cxarninatiun. confirrned by thyroid 
function tests and thyroid autoantibodics n1casurement. 

HLA Class 1 and 11 Typing 

Peripheral bJuod mononuclcar cells were iso1ated by thc 
dcnsity gradients centri fugation tcchnique and B cells 
'\\.'ere isolated with thc Ly1npho-Kwik (One Lambda. 
California USA) reagent. The scrologic HLA-A. B and C 
antigcn typing was done in pcriphcral blood mononuclcar 
<.:ells. while for HLA-DR and DQ typing. 8 lymphocytes 
'\ven.: uscd. Both dcterrninations were performed by thc 

microlyrnphocytotoxicity method. A 210 antiscra panel 
was used (C-Six Diagnostics. Mcquon. Wl. USA). 140 to 
define HLA-A. B and C specificities and 70 to define 27 
HLA-DR and DQ speciticities. Genomic DNA was 
isolated by thc Salting ()ut proct!dure fro1n peripheral 
blood rnononuclear cells (Maxim Biotcch. Inc .• BDtract 
Gcnomic DNA lsolation Kit. San Francisco. CA. USAJ. 
Gencric HLA-A. B and DR genes ""'ere dctcrmincd by 
PCR-SSP ( Pel.Freez. Brown D..:cr. \VI. USAJ and 
electrophoresis in :!t;;- ag.arose gel staincd with ethidium 
bromidc. HLA-DRB 1 and HLA-DQB 1 suhtypeo; were 
determined by a Dot blot hybridil'.atiun proccdurc using 
allele specitic oligonuclcotides (ASOJ. lnformation of the 
sequences and speciticities of the DRB 1. DRB3. DRB5 
and DQB 1 oligonuclcotidc.s is from the l 2th lnternational 
Histocompatibility \-Vorkshop. 

¡--·;~·· 
RESULTS f r.-:r::. · · 
Figure 2 shov.·~ faniiJy A 1rn..:.iÍiich threc sistcrs were 
affcctcd from Hashimoto"s thyroiditis (11.2. II.3. 11.4). 
[ntcrcstingly. two of rhem (11.2 and 11.3) havc the HLA
A 1 O. 821. Cw6. DRB 1*0301. DQ81*0301 haplotype and 
uJJ three sisters t.!Xprcsscd thc HLA-DR3; the homologous 
chron1osome is differcnt since the 11.5 patient has the 
HLA-A2. B5. Cw6. DR2. DQI. DRw53 haplotypc. Thc 
brothcrs 11.6 and Il.7 have thc HLA-A.28. B62. Cw3. DR6. 
DQJ. DRw52 haplotyp<.: and thcy also showed HLA-DR3 
as a part of thc extended haplotypc Cw7. DR.3. DQ2, 
DRw52. In addition. it is irnportant to notice thar two of 
the patients v.:ith Gravcs-B~1sedow·s disease (1.2. Il.5) 
sharc the HLA-A2. B5. 1.:hv6. DR2. DQI. DRw53 
haplotypc suggesting a dircct association bctwccn this 
haplotypc and Gravt.!s-Basedov.··s diseasc. 

Figure 3 shov.·s farnily B whcrcin the mother (1.2) was 
affcctcd by Gr..ivc-Bascdow's diseasc and both haplotycs 
<HLA-Al9. 85. Cwl. DR-1. DQJ. DRw53 and AIO. 812. 
Cv .. ·3. DR7. DQ2. DR ... v53) have been segregated in her 
four daughtcrs til.2. 11..3. 11.5. 11.7J who havc Graves· 
disease. suggesting that both hap1otypcs are involvcd. 
Furthern1ore. patients 11.3 and I1.5 are homozygous for 
haplotype DRBl*0701. DQ81*0201 and DRw53. 

DISCUSSION 

This study describes two Mcxican families with thyroid 
autoimrnune disease. Hashimoto•s thyroiditis was associ
ated in one of the familics with f-ILA-DR3 allele and in the 
othcr family \.Vith homozygocity for thc HLA-DR4y DQ3~ 
DRw53 haplotypc. 

Graves-Basedow·s disease was associated with HLA
DR2 allele in family A and with homozygocity for HLA
DRB l "'0701. DQBl'"0201, DRw53 haplotype in farnily 
B. This data suggests that MHC class II genes are 
associatcd with the dcvclopmcnt of thyroid autoimmune 
disease in Mexican Mestizo individuals. 
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FIGURE 2 Shows the family pcdigree Cfarnily A) "':ith autoimn1une thyroid discasc. in which the mother anda daughter suffor from Gr.aves-Basedow 
disease (1.2. lf.5) and ali the thcee daughtcrs e 11.2. 11.3. U.4) suffer from Hashimoto thyroiditis. Besides. it can he upprcciatcd the segrcgation of ex.tended 
hnplotypcs of MHC in cach one of thc individuals. 
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FIGURE 3 Shows the pedign:e of a fnmily (family B) with multiplc autoimmunc disca.sc. wherc it can be apprccialed the haplotypes of MHC in thc 
molher (J.2) and the daughters affected by Gravcs-Basedow disease (11.:?.. II.3. D.5. Il.7). 
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The results in fan1ily A confirm an association 
describcd prcviously bctwcen autoimmune thyroiditis 
and HLA-OR3. 121 In fanlily B. the association bctwccn 
autoimrnune thyroiditis agrees with the results found in 
studics whcrc susceptibility appears to be rnediatcd 
through cithcr HLA-DQB*0201 or DQA*030I .l 1~· 1 hl 

Sorne studies have shown association of HLA-DR 
genes with Hashirnoto·~ thyroiditis in different popu
lations. The diseasc is d1fferentially a!-.~rn . .:wtcU v..·1th HLA
DR5 and HLA-DQA 1~oso1 P·'l in Caucassian populations. 
with HLA-DRw53 anc.J J-ILA-DRB1*0803 1 ~· 1 t'l in 
Jupam.:~e populations and v..·ith the extended haplotypc 
HLA-846, DR9 in Southem Chinesc populations. which 
seerns to he cquivalent \.Vith HLA-B8. DR3 in Cam.:asians. 
In thc Chincsc g1·oup, the HLA-H 17 allelc was foum..l to be 
incrcased in paticnts wilh goitt:r. 171 Canadian.1 1'· 1KI 
Eng1ish, 1 1'1·:::!ºl Hungarian.1211 Sv.·edish.1221 Frcnch12 ·' 1 and 
Gerll'Hln 12

..i 1 studics showed association hctVl.•ccn Gravcs
Bascdov..··~ diseas~ an<l 1IL.-\.-f38 and DR3 allclcs. 
However. studies in Asian paticnts showcd diffcrcnt 
results; in Japancsc patients. the c..liscase is associated v.:ith 
HLA-DR5 and DR8 (DRB 1 *0803 )12 ""·:'.'>I and in Korcan 
patients. with HLA-B 13. DRS and DRS. 1') 1 

In South African paticnts. Graves-Basedow's disease is 
associatcd with HLA-DR! and in In<lian paticnts with 
HLA-B8 and DQ2. 127·'" 1 

As obscrved in fan1ily A, Hashin1oto's thyroiditis 
paticnts sccn1 to have cnn1bined susceptibility: on one 
hand, a Caucasian gene CDR3) and on othe:r. an Asian gene 
(0Rw53). The saine cxplanation can he givcn for fan1ily B. 

Intcrcstingly. thc rnain haplotypcs involved in auto
i1nrnunc thyroid discasc are vcry ra.rc in norrnal l\1cxican 
populations.12''· •.:-:¡ \.Vhich suggesls that thc allcles involcd 
with Graves· disease and Hashin1uto"s thyroiditis in both 
farnilil.!s are nol autochtonous. This is probably thc rcsult 
of bn:eding with other elhnic groups. sw.:h as Cauca!-.ian ar 
Asian, including the association '\Vith hornnzygncity for 
HLA-DR7. DQ2. DR\.v53 segment of fo.mily B. V1.1 hich has 
not bcen described yct. 

Wc huvc founLI an asso<.::iorion of syslen1ic lupus 
crythcrnatosus (SLE) with HLA-DR3 in Mcxican J\llestizo 
patients. Therc i:-. a subgroup of paticnts affcctcd by SLE 
in which exists an association bctween thc production of 
anticardiolipin antibodies, the developmcnt of the 
antlphospholipid syndrornc and HLA-DR7. This suggests 
thut autoir11111unity in Mcxicans is strongly rclatcd to the 
presence of these antigcns. possibly acquircd through 
brccding with othcr cthnic groups.1:::! 9 32 1 

It is important to rncntion that HLA-A 1. BS. C"W7. DR3. 
DQ2. DR\\:52 haplotypc(Ab) is fron1 C<.iucasian origin. 
whereas HLA-A2. B5. CW6. DR2. DQI. DRw53 
haplotypc(Ac) has Asian origin. Both are associated 
with thc gcnctic susccptibility to develop SLE in l\1cxican 
Mestizo paticnts. 1 -'~ 1 Ab has also been associated 
with type 1 diabetes mellitus in paticnts of Eur-opean 
ancestry. 1-' 31 

Haplotypc HLA-A l O. B 12. Cw3. DR7. DQ2, DRw53 is 
from llalian population. and is associated with celiac 

disease in patients with Jewish ancestry;13"' 1 is very rare in 
hcalthy Mexican Mestizo populationYll 1 Finally HLA 
A-28. B62. Cw3, DR6. DQ3. DRw52 and HLA-A28, B 12. 
Cw6. DR6. DQ 1. DRw52 are autochtonous. Both 
are presenl in healthy Mexican Mcsti7.o population in 
l 5lff .. 1~11 

The first Amcrindian Natives are belicved to con1e frorn 
Asia trough tht:: Bering land bridge betv..·een 30.000 and 
12,000 ycar~ before the prcscnt. Thesc conclusions have 
bccn based on cultural. morphological. and genetic 
sirnilaritics bctwccn American and Asian populations. 1351 

CONCLUSION 

This study confirn1s that the genctic susceptibility to 
dcvclop Hashimoto's thyroiditis is strongly associatcd 
with alleles related with the speciticity of HLA-DRw53. 
ll is very unlikely that thc susceptibility ca1ne from 
breeding with Oriental genes. Thc autoimmune thyroid 
tliscascs are rnainly related with HLA class 11 genes and 
probably the specific gene responsible for autoimmunc 
thyroid processes is pleiotropic and possesses numcrous 
variants particular for cach cthnic group. Finally, the 
homozygocity fur MHC haplotypcs ~uggesls that thc 
susccptibilily rncntione<l seerns to be inherited with an 
autosornical recessive patterrr--

1. 
Refere11ces L. .i __ 

l 1 J Kolani. T .. Umcki. K .. MaL..,unaga. S .• K;.i.lo. E. am.J Ohtaki, S. 
( 1986) .. Dctection of autoamil'oodics to thyroi<l pcro~idase in 
aUtl"limmune thyroid Jisea:-.e~ by mi..:ro-ELISA an<l immunoblol
ing". J. C/in. Endocrino/. !•.-frtoh. 62. 928-933. 

[::ZJ Kong. Y.M .• Lomo. L.. 1\.-fottc. R.V.' .. Giralda. A.A .. Ro:1i..,ch. J .. 
Struu~s. G .• Hi.immcrlim.?. G. am..I Du\"id. Ch. fl996l .. 1-fLA-DRBI 
polyrnorphism dctcnnin~s ~u~ceptihihly 10 <mtoimmune thyroidilis 
in tran~eenic micc: defi.nitivt~ a~ ... uciattun v.:ith HLA-DRB l "'0301 
<DR3J g-cne ... J. Et:.p. 1\-frd. 18-l. 1167-1172. 

{31 Dorman. J .• Krame-r. :'l.f.K .. O"Lcar. L.A .. [Jtu-kc.J.P.. I\.tcCanlics. E .. 
:'\.-te Canhy. ll .• Tn.tc..:o. ~L. Swan. J.S .. Slccnki~le. A.R .• Kochlcr. 
A.N. and Folcy. T.P. ( 1997) ••l\tolccular cpidcmiology of 
autoimmunc thyroid di~ca~!.! ... Ga.-.. U.OC/. ,\fé.l.tSuppl. 1 ). 97-103. 

( .. q \\.'cis!>CI. !\·1.. Hofer. R .. Za~mcra. H. and Mayr. \.\.'.R. ( 1980) .. HLA
DR and ll<l:<ohirnoto rhyruu.J1t1~··. Ti\·nu• A11tig.:11\ Ir.O. 302-310. 

151 Tan<lun. N .. Zhan~. L .. nd '\Vcetman. A.P. e 1991) '"l-ILA 
~-~~~~ª~~~""' in Ha~himotn 1hyroiditi.,.··. Clin. Entlorri11ol. .34. 

{6] Ratanachaiya\"ong. S. and ~kGrcgur. A.l\.1. ( 1994) .. HLA-DPB 1 
polymorphisms on thc !'l.1HC ex.tended haplotypc~ uf familic.,. of 
patienb with Grave~· <lisc¡1~c: tw0 ú1~tinct HLA-DR 17 haplutype~ ... 
E111: J. Clin. /rn.:t'strg. :?5. 309-315. 

f7l H•1V,•kin:<>. B.R .. 1\.-fo. J.T.C" .. Lam. K.S.L.. Wang. C.C.L. aml Yeung. 
R.T.T. f 1987) ··stnm!! ª"suc1:J1inn bctwccn HLA-DRw9 and 
Hashimoto thyro1ditis .. in Soulhcn1 Chinc!'>e··. Acta Endocrino/. 
114. 543-546. 

[81 Gorski. J .. Rollini. P. and 1\.-1ach, A. ( 1987) º"Structural comparison 
of thc genes of two 1 ILA-DR supcnypic g:roups: thc loci cnco<ling 
DRw51 ;mc.J DRw53 are not tn!fy allclic ... Jmnu.no¡.:,·nrtics 25, 
387-..J.O:!. 

{9] Cho. B.Y .• Rhce. B.O .. Lec. D.S .. Lec. M.S .. Kim. G.Y .• Lee. H.K., 
er al. <1987) "º1-ILA an<l Gr:..i\"es" disca~c in Kore.ans··. Tissue 
Anti1-:er1s31. 119-121. 

f 10) Katsurcn. E., Awata. T .• Matrumoto. C. and Ynmamoto, K. (1994) 
ººHLA class n D.llcles in Japanesc patienL<> with Graves' disease: 



AUTOIMMUNE THYROID DISEASE 

weak a.<osociations of HLA-DR and OQ". Endocrtnol. J. 41. 
599-60]. 

[l 11 Yanagawa. T. and De Groot. L.J. ( 1996) ""HLA class 11 associutiuns 
in African-An1erican fern.aJe puticnt" wiU1 Grave!>· disca-.;c ... Th_vroui 
6. :17-39. 

(121 Liskcr. R .• P¿rcz-Briseño. R .. Granados. J .. ~·r al. (1988) ··Gene 
fn:quencicl> and admixturcl> e-.timatcs in a !\1cxico City popuhlliun ... 
Am. J. Phy .... Amhmpol. 71. 20.~-.207. 

(131 Liskcr. R .• Pére:1-Bri!>cfio. H.., Granado~. J .• eral. (19881 .. Gene 
frequcncit:s an<l ¡.ufmixturc~ c~timatC!-. in thc lo.tate of Put:hla, 
""1c.ªxico ... Anr ./ Pin·~ Antl1rnpnl. 76. 331 - 33'.'i:. 

( 14] Li..,kcr, R. Ramín~I". E .. PCrcJ'-l:ln~cfio. K .. ~·1 al. ( l'J90) .. Gene 
frequcncie~ ;1nd udrnixrures cst1mutc" in fnur Mcxic:1n urhan 
ccntcn.". lfuni. lliol. 62. 791-801 

[15] Shi. Y., Minj1ng. Z .. Dcl>mond. R. anc.I Furi.J. N. ( 198R) º'Typing fur 
muj0r histocornpat1hihty cornpk'lt clal-.!> H antigcn:-. in thyroid tis~ue 
hlo ... ·k!>: ;.i:-.:-.oc1a11on ni Ha.,hunoro·~ rhyro1dit1-; "-"ith HLA
DQA*01.01 and D<.)13""0'.:0l ;.illclc!>'", J. Clrn. J-.:11,focrinol. 1Wt•toh. 
66(2). 367-~\75 

{16) Fruid. N.R. .. Stonc, E. and Jnhn~on. G. ( 198(l} .. Graves· di~ca!>c umJ 
1-tl~A clin1c;1! ;uuJ cp1dc1n1<lln)-".i<.:al a!><>oci;ttion.._", Clu1. l-~-11</ncri"ol. 

13. 535-544. 
[17) FrC"cker. !\.1, Mcn..·i·r. G .. Skanc~. V.M. and F¡1nd. N.R. ( 11)88) .. MaJor 

hri;;tor.:0rnp:..11ihil11y co1npk~ {!'v1}{C) factor~ prct.h!>po~1ng to and 
pn.Hr.:..:ting ag..i.i11 .... t Gruve~ · l')'t: d1 ... l!.1.._.._.··. A11toin1111u111t\· 1. ~07- 31 ~ 

f 181 1'4rcckcr. M .. Slcn'j7.ky. V .. Balá7~. C .. Ko7rnn. L .. Kti.!l>7.it.., E. ;.ind 
Faril.I. N.H. r 1986) ''Gcnct1c 1.11..:lur~ 1n Gr.1vc!>· ophtalrnopathy"'. 
C/in. E11clo1·ri110/. 25. 479-4H:"i. 

1191 Wcctrnan. A.P.. So. A K .. \\lamer.CA .. F1ir·oni, L .. Fclb. P and 
Shinc, B. ( 19K8) ··1tnmunogcnctic .. of Grave-.' ophtalinnp:..ithy ... 
Cli11. Efldocrinol. 28. 619-6~8. 

[201 Kcndall-T.aylor. P., Stcphcn!>on, A .. Stratton, A .. Papiha. S.S .. 
PC'rnl .... , P. and Rtlht:n'ó, D r- ( 1988) '"Diffcrcntiatinn uf auttiin1munc 
ophtaltnopathy frorn Cfra,.·c-.· hypcrthyroid1"m by analy<.;1s of 
gcnetic n1arker~". C/01. Hndrwn,,nl. 28. 601 -610. 

(21) Allannic. H .• Fuuchct. R .. Lnrcy. Y .. Gucgucn. M .. LuGucrricr, 
A.1'.-1. anU Gcnctcc. B. { 1983) "/\. pro!>.pcctive .study of thc 
relat1on .... hip hclwccn rclitp~c of hypcrthyroid Grave-;· di!>Ca!>C aftcr 
antithyroid <lrug~ and HLA haplutypc'', J. C/111. Endocf"rnol. M<·rah. 
57. 719-7:!:! 

(:!21 Dahlberg. P./\ .. Holmlund. G .. Karlsson. FA. and S.tifwcnbcrg. J. 
( l 981 l "HLA-A. B. C and DR ant1gcm. in patient~ with Grave~. 
dh.ca!-.C and thl!ir corrdation 'i.Vith signs and clinii.:al cOUr.>1! 0

'. Acta 
E11docrinol. 97. 42-..i.7. 

[23] De Rruin. T.W.A .. Patawardho111. N.A .. Brown. R.S. und Bravcrrnan. 
L.E. ( 1988) '"Graves· disease: changcs in TSH receptor and anti
microsomal antibo<lies after thyroideclomy ... C/in. Exp. lnmumol. 
72. 481 -485. 

1241 Badenhoop. K .• Walfish. P.G .• Rau. H .. Fisher. S .• Nicolay. A .• 
Bogncr. U .• er al. ( 1995) ··su~ceplibility and resistancc al1clcs of 
human lcukocyte antigcn HLA-DQA 1 und HLA-DQB 1 are shurcd 
in endocrinc auto1mmunc d1l-.easc··. J. Cltn. Endocrino/. Merab. 80. 
2112-2117. 

125) Tamai. H .. Sudo. T., Kimura. A .. Mikuta. T .• Mutsuhaya-.hi. S .• 
Ktuna. K., r-r 1..11. ( 1997) "A,~ociation helwcen thc DRB l *08032 
lus1ocompat1bility ant1gen and mcthimazok-induced agranulo
cylu!>i!> in Japanc~c pat1cnh v-·ith Gra...-cs· <lio;.east:"". Anri. lnt~rn. 

A.frd. l:W. 490-49-t. 
126) Sal-.anak.i, T.. :--J1...,himura. Y .. !\.1utu. l\f. and Otha. N. (1983) .. HLA-

[171 

(281 

(291 

(JOI 

[JI 1 

[32] 

1331 

[34) 

[35[ 

l1nke<l gene" l.:l.llllrull1ng 1n1111une rr.:-.pou.-.c an.J d1~e.1~ l>U!>ccpti
hilitv .. , lmmunol. R~v 70. 51 - 73 
Om.-;_r. l\t., Hammomn<l. 1\.1.G .. De ... a1. R.K .. r-..1ot¡ila. A.A .. Aboo. N. 
and Seeda1. M.A. ( 1990) .. HLA da-. .... 1 an<l 11 antigen..,, in South 
Afru..:an hl<.1ckl> \.\'ich Gr;1vcl-. · d¡..,ca~c··. Clin. h11f111t11ol. !n1111uflo
pa1'wl. 54. Y8 - J <C. 
Tandon. N .. r-..1ehra, !'-:.K .. Tancja. V., Vaidya. l\11.C. and Kochupillai. 
N. e 1990) 'ºHLA ;mlÍgC'n" m Al>ian Indian paucnt:-. with Gra....-esº 
d1~eal>c··. c-/u1. l:'ndo< ruro!. 33. 2 1 - 26. 
Granudn<,. J .. V..i.rga~-i\larc1'm, G, Drenkan.I. C .• Andradt:. F.. 
l\;1clín-Ah.lan;1... H . Ak,n:cr-Varcla. J and Alan:ón+S..:gnvia. D. 
1 11)•)7 J .. Rclat1nn .... hip ni" anticar.Jinlipm .... yndronu.~ to HLA-DR7 in 
r-..1c-:tican pat1C'nh wHh <,y..;1c1n1l.: lupu.-. cry1hematn .... us (SLE1··. Lupus 
6. 57-(12 
Wc=ckrnann. A..L. Varga~·Alan.:•)n, G., L•'ipc:r. !\-1 .. Gon?.tilcz. N .• 
De Leo. C .. Ca~tclún. N. Borde~. J, •'I al. 1 IQ96l '"Fn:quencics of 
HLA-A un<l fILA+H allck<, m a l\.1cx1co C1ty !\lcl>tl70 group··. Am. 
J. Hum. IJín/. 9. 1 -S 
De Lc:o.C .. Cal-.teián. N .. L1lpcl". !\.1 .• Gon7ák7. N . Wcckmann. A.L .• 
:-..11!1ín-Alduna. 11.. Varga .... -/\Jarcún, G .. Bon.k:-;. J .. Alarl.:lin-Scgovia. 
D., Grnnadoo.,;. J .. Ramírcl"., E. am.l L1skC'r. R. ( 19971 "tlLA cJass I and 
ch.1s~ ti a!lc!lc..; and haplotypc-. in !\-1c-..ir.:an Mc!-oli4'o~ o.:l>tahlished from 
~crologkal typ1ng of flfty farnliiel>··. Hum. 810/ 6q(6J. 809-818. 
Granado~. J .• Vurca<,-Alan:ún. G .• Andra<lc. r-. !\.1elín-Aldana. H .. 
Alcocer-VareLa. J~ and Alan.:ón-Sc~ovia. D. ( l91J61 'lhc role of 
HLA-DR alh::lcs un<l cornplotype-. rhrough the- cthnic harrier in 
Mcxican SLE paticnb ... Lupus 5. l84-IK9. 
Dc-.champ!>. J.. ~lari.:clli-Bargc. A .• Poiricr. J.C .• ~·t <JI. ( 1988) '"Two 
t.ii~tincl HLA-DRJ haplolypc~ are associatcd wi1h age related 
hctcrogcnciry in typc 1 d1ahetes'". Dwbetoln.'!•<1. 896-901. 
Sollid. L.~1. nnd Thor~by. E. ( 1993) "HLA ~usccptib1hry genes in 
i..:cliac dbca-.c: gcnetii.: mappinp. und role- in pathogencsis'". 
Gasrroemt•rnlog\" 105. 910-922. 
Arnaiz-Villcna. A .. Varg;i~·Alurcún. G .. Granudo~. J .. et <il. (2000) 
"'HLA genes rn !\.-fcxican Mazatccan!>. thc pcupling of thc 
Americas and the uniqueness of Amerindians··. 7issue A111igens 
56. 40:"i -4 16. 


	Portada
	Texto
	Conclusión   Bibliografía



