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Association of HLA-DRB1, DQB1 Alleles with Chronic Urticaria 
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Summary: In order to investigate the association of genotypes of HLA DRB1 and HLA DQB1 al- 
leles with the genetic susceptibility of chronic urticaria (CU), genotypes of HLA-DRB1 and HLA- 
DQB1 genes were detected by polymerase chain reactions with sequence specific primers (PCR-SSP) 
in 42 patients with CU (19 men and 23 women, mean age 30.67_-+12.45 y old as well as 193 racial- 
ly matched healthy persons in ethnic Han from Hubei provinece. Gene frequencies of HLA-DRB1 
12, .0901 (RR=3.11,  X~=7.579, P=0.006; RR=2.47,  Xz=5. 684, P=0 .  017) were signifi- 
cantly increased in CU patients as compared with that in healthy people. Gene frequencies of HLA- 
DQB1 * 05 (RR=0.26,  2 =6. 683, P--0.01) were significantly decreased in CU patients, h was 
suggested that CU was found strongly associated with HLA-DRB1 * 12, * 0901 and HLA-DQB1 * 
05, the former might be the genetic markers for susceptibility to CU, but the latter might play a re- 
sistive role. 
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Chronic urticaria (CU)  is a common disease 
in the Depar tment  of Dermatology,  so far we have 
no idea of the etiology and the exact mechanism of 
CU. Recent researches has focused primari ly on an 
auto immune basis. Hide c8 et al reported tha t ,  
demonstra t ion of the functionally important  IgG 
antibodies directed to the a subunit  of the high af- 
finity IgE receptor  (Fc~ RIa )  on basophils is the 
most  direct evidence of autoimmune process ,  like 
found in CU. Genetic background is thought  to be 
a relevant factor in auto immune diseases. A recent 
s tudy in a large population of CU patients  showed 
a marked increase in prevalence of the disease a- 
mong first-degree relat ives,  which suggested that  
the episode of CU was associated with genetic fac 
tors [2]. In this s tudy,  polymerase  chain reactions 
with sequence-specific pr imers  ( P C R - S S P )  was 
used to analyze gene polymorphism of HLA-DRB1 
and HLA-DQB1 alleles in patients with CU and 
healthy controls of ethnic Han population in Hubei  
provinece. The  aim of this research was to find the 
correlation between CU and H L A - l I  , and to fur- 
ther discuss the immunological disorder mechanism 
of CU. 

1 MATERIALS AND METHODS 

1. ! Patients 
For ty - two  patients  (19 men,  23 women;  agd 8 

- -67 y old, with a mean age of 30. 6 7 + 1 2 .  45) 
were people who had no relationship one another  in 
ethnic Han  ( they  were followed up between 2002 
and 2004 in our hopspi ta l ) .  In addition, they had 
urticarial lesions of unknown etiology for more 
than 6 weeks ,  and this symptom occurred almost  
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everyday. None of the patients had features for 
vasculitic urticaris like abdominal or joint pain, 
persistent  lesions for more than 24 h, increase in e- 
ry throcyte  sedimentat ion rate or decrease in com- 
plement levels. The  control populat ion,  compri-  
sing 193 unrelated Chinese subjects ,  was drawn 
from health examinat ion,  with no personal or fami- 
ly history of CU. 
1.2 Materials and Specimen Collection 
1 . 2 . 1  Reagents .  PCR primers  were provided by 
Boya Biological Techniques Co. , Ltd. (Ch in a ) .  
Taq polymerase was purchased f rom Promega Cor- 
poration ( U S A ) ,  deoxyribonucleoside t r iphosphate  
f rom Pharmacia ( S w e d e n ) ,  Protease  K from am- 
Resco ( U S A ) ,  and Agarose  f rom O x o i d . ,  lad .  
(England) .  
1 . 2 . 2  Collection and Preservation of Specimens 
400 ~I blood containing E D T A  as anticoagulant  
was taken from the recipient. The  genome DNA of 
peripheral  blood lymphocytes  was extracted with 
phenol /ch loroform by the conventional method.  
The  yield and puri ty  of DNA were finally quanti- 
fied by an ultraviolet spec t rophotometer  ( P h a r m a -  
cia Biotech R N A / D N A  ca lcu la tor , ) .  The  A~60/A280 
of them was between 1 . 6 - - 1 . 8 .  
1.3 Methods 

The primers  to aim directly at gene polymor-  
phism in exon 2 of HLA-DRB1 and HLA-DQB1 
were designed [3' 4] The  amplified products  had the 
specificity of corresponding alleles. The  compo- 
nents of PCR sys tem were as follows: the final 
volume of each reaction was 10 /~1, consisting of 
0.5 g m o l / L  each allele-specific pr imer and 0. 2 
g m o l / L  internal control p r imers ,  200 #mol of each 
deoxyribonucleoside t r iphospha te ,  2 X PCR buffer 
(10 m m o t / L  Tris  base,  pH 8. 3, 50 m m o l / L  po- 
tassium chloride, 1. 5 m m o l / L  magnes ium chlo- 
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r ide ,  0 .01  ~ g e l a t i n ) ,  0 . 5  un i t s  of T a q  p o l y m e r -  

ase ,  5 0 -  100 ng D N A .  Cyc l ing  parameters  em- 
ployed in PTC100 DNA Engines (MJ Research,  U S A )  
were as fol lows:  94 ~ for 5 rain followed by 30 s at 94 
~ one min at 65 ~ then one min at 72 ~ to add 
up to 30 cycles. Af ter  PCR amplification,  the contents 
of each reaction were electrophoresed on 2 ~ agarose 
gels containing ethidium bromide and visualized using 
ultraviolet  irradiation. 
1.4  Statistical Analysis 

By coun t ing  d i r e c t l y ,  the  f r equency  of a l le le  
was  ca lcu la ted .  A l l  s t a t i s t i ca l  a n a l y s e s  were  per -  
f o r m e d  by us ing  S P S S ( 1 1 . 0 )  for  W i n d o w s .  T h e  
- t2-test  were  e m p l o y e d  for  da ta  eva lua t ion .  If the  

t heo re t i c a l  value  ( T )  was  less  than  5,  co r r ec t i on  
for  ?(2-test was  used.  If the  T was  less  than  1, ex-  
act  p robab i l i t i e s  w a y  ( F i s h e r )  was  used. Re la t ive  

r i sk  was  ca lcu la t ed  by  W o o l f  fomula .  A P < 0 . 0 5  

was  cons ide red  to be s t a t i s t i c a l l y  s igni f icant .  

2 RESULTS 

2 .1  Association of HLA-DRB1 Alleles with CU 
Gene  f requenc ies  of H L A - D R B 1  * 12,  * 0901 

were  s ign i f i can t ly  inc reased  in C U  p a t i e n t s  as com-  
pa red  wi th  those  in h e a l t h y  peop le  and the  diffe-  
reces  was  s t a t i s t i c a l l y  s ign i f ican t  ( R R = 3 .  11 and 
2 .47  r e s p e c t i v e l y ,  P ' Q 0 . 0 5 ,  t ab le  1) .  

2 . 2  Association of HLA-DQB1 Alleles with CU 
Gene  f requenc ies  of H L A - D Q B 1  * 05 were  s ig-  

n i f i can t ly  dec reased  in C U  pa t i en t s  as c o m p a r e d  
w i th  t hose  in h e a l t h y  peop le  and the  d i f fereces  "was 
s t a t i s t i c a l l y  s ign i f ican t  ( R R = 0 . 2 6 ,  P % 0 . 0 5 ,  ta -  
ble  2) .  

Table 1 Frequency (percentage) of HLA-DRB1 alleles in CU and control population 

CU group (n=42)  Control group ( n =  193) 
HLA-DRB1 )~2 P R R  

N GF N GF 

DRB1 * 01 1 0. 012 19 0. 049 1. 531 0. 216 0.22 

DRB1 * 0301 3 0. 036 28 0. 073 1. 405 0. 236 0.45 

DRB1 * 04 12 0. 143 42 0. 109 0. 786 0. 375 1.44 

DRB1 * 07 4 0. 048 29 0. 075 0. 800 0. 371 0.60 

DRB1 * 08 7 0. 083 31 0. 080 0. 008 0. 927 1.05 

DRB1 * 0901 20 0. 238 52 0. 135 5. 684 0. 017 2.47 

DRB1 * 1001 0 0 14 0. 036 2. 011 0. 156 0 

DRB1 * 11 6 0. 071 24 0. 062 0. 099 0. 753 1.17 

DRB1 * 12 12 0. 143 22 0. 057 7. 579 0. 006 3.11 

DRB1 * 13 2 0. 024 28 0. 073 2. 741 0. 098 0.29 

DRB1.14  2 0. 024 19 0.049 0. 533 0. 465 0. 46 

DRB1 . 15 13 0. 155 56 0.145 0.052 0.820 1.10 

DRB1 . 16 2 0.024 22 0.057 0. 958 0. 328 0.39 

GF.. Gene frequency; RR: Relative risk 

Table 2 Frequency (percentage) of HLA-DQB1 alleles in CU and control population 

CU group (n=42)  Control gloup (n=193)  
H LA~DRB1 ?t 2 P R R  

N GF N GF 

DQB1 * 02 7 0. 083 37 0. 096 0. 127 0. 721 0.84 

DQB1 * 04 10 0. 119 24 0. 062 3. 325 0. 068 2.20 

DQB1 * 0 55 0.060 66 0.171 6.683 0.010 0.26 

DQB1 * 06 23 0. 274 87 0. 225 0. 902 0. 342 1.47 

DQB1 * 0301/4 20 0. 238 74 0. 092 0. 928 0. 335 1.46 

DQB1 * 0302 5 0. 060 31 0. 080 0. 421 0. 516 0.71 

DQB1 * 0303 14 0.167 67 0.174 0.023 0.879 0.94 

3 DISCUSSION 

A g r o w i n g  body  of ev idence  s h o w s  tha t  C U  
have a u t o i m m u n e  basis .  In  1993,  H ide  EI? et a l  re-  

p o r t e d  f i rs t  t ime tha t  the  s e r u m  of a b o u t  25 ~ of 
the  pa t i en t s  w i th  C U  had a u t o a n t i b o d i e s  aga ins t  a 
subun i t  of the  high a f f in i ty  IgE  r e c e p t o r  (Fc ,  R I a )  

and  in add i t i on  a 5 % of the  pa t i en t s  had a u t o a n t i -  
bod ies  a ga in s t  IgE.  It is wel l  k n o w n  tha t  p a t i e n t s  
w i th  one a u t o i m m u n e  d isease  are  at  h ighe r  r i sk  for  
hav ing  a second  a u t o i m m u n e  disease .  A n t i - t h y r o -  
g l o b u l i n  or  a n t i - t h y r o i d  p e r o x i d a s e  an t ibod ie s  can 
be de t ec t ed  in 25 % - - 3 0  ~ of C U  pa t i en t s  E~ and 
no obv ious  e x p l a n a t i o n  for  th is  a s soc ia t ion  has  
been  p roposed .  T h e  H L A  t y p i n g  of la rge  g roup  of 
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patients with various autoimmune diseases has 
demonstrated that some H L A  alleles occur at high- 
er frequencies in specific diseases than in the gener- 
al population. In overseas li teratures, several 
H L A  studies were found on urticaria related disea- 
ses such as hereditary angioedema, mastocytosis ,  
familial exercise-induced anaphylaxis and dermog- 
raphism [6-I~ However ,  only two studies have al- 
ready been performed on the association between 
CU and H L A  Etl' 127 

Our investigation showed tha t  CU in ethnic 
Han f~'om Hubei province was strongly associated 
with HLA-DRB1 ~ 12, * 0901 and HLA-DQB1 
05, which is different from the results of Europe. 
They believed CU was related to HLA-DRB1 ~ 04, 

15 and H L A - D Q B I  * 08, ~ 06~11,121 In our o- 
pinion, in terms o[ the allele of H L A ,  there is dis- 
tribution f~equcncy differences in races, regions 
and gr~Ul~ (geae frequency, linkage disequilibri- 
um, d i f f~ I~ t  combinations of cis-acting and trans- 
acting; l~r chain a and chain 13, and interaction 
be F~een DR-DQ).  This is the main reason. Some 
data showed there was obvious correlation between 
Graves disease (GD) and HLA-DRB1 * 09, H L A -  
DQB1 * 0303 in Chinese from Hongkong  cla't4?, 
which was also different from the results of Eu- 
rope. They  believed GD was associated with H L A -  
DQA1 * 0501 E~s~. Our study showed that the gene 
frequency of H L A - D R B I  * 0901 were significantly 
increased, whether there is genetic background in 
common between CU and GD or not is that we 
have to make a further research. 

A considerable number of studies have shown 
that particular H L A  elass ]1 alleles are the risk 
factors for or protective factors against the devel- 
opment of sensitization to specific allergens. This 
is suggested as heing due to the following rea- 
sonsC16. ~Tn : (1) H L A  molecules may act as recep- 
tors for viruses and toxins which may lead to dis- 
ease ons,~t. (2)  Some H L A  molecules may be se- 
lective for the disease agen t ' s  peptide and people 
carrying these H L A  molecules are at risk for that 
disease. (3)  H L A  molecules and some etiological 
agents may have similar antigenic determinants. 

The importance of H L A  associations in mech- 
anisms of autoimmunity is not completely clear. 
Many questions still remain to be answered in CU 
such as the autoimmune process, temporary spon- 
taneous remissions, the genetic heterogeneity of 
the patients and other genetic or environmental 
factors and further studies with larger population 
from different parts of the world are still needed. 

REFERENCES 

bodies against the high affinity IgE receptor as a cause 
for histamine release in chronic urticaria. New Engl J 
Med, 1993,328:1599 

2 Asero R. Chronic urticaria: a family study. Ann Aller- 
gy Asthma Immunol, 2002,89:195 

3 Bunce M, ONeill C M, Barnardo M C M N et a l .  Pho- 
totyping: comprehensive DNA typing for HLA-A, B, 
C, DRB1, DRB3, DRB4, DRB5 ~ DQB1 by PCR with 
144 primer mixes utilising sequence-specific primers 
(PCR-SSP). Tissue Antigens, 1995,46:355 

4 Olerup O, Zetterquist H. HLA DR typing by PCR am- 
plification with sequence-specific primers (PCR-SSP) in 
2 hours: An alternative to serological DR typing in 
clinical practice including donor-recipient matching in 
cadaveric transplantations. Tissue Antigens, 1992,39: 
225 

5 Leznoff A, Sussman G L. Syndrome of idiopathic chro- 
nic urticaria and angioedema with thyroid autoimmuni- 
ty--a study of 90 patients. J Allergy Clin Immunol, 
1989,84:66 

6 Blumenthal M N, Dalmasso A P, Roitman Bet  al .  
Lack of linkage between hereditary angioederna and the 
A and B loci of the HLA system. Vox Sang, 1978,35: 
132 

7 Eggert J, Zachariae H, Svejgaard E et a l .  Hereditary 
angioneurotic edema and HLA types in two Danish 
families. Arch Dermatol Res, 1982,273:347 

8 Olafsson J H, Roupe G, Rydberg L. HLA and lym- 
phocyte histamine sensitivity in mastocytosis. Int Arch 
Allergy Appl Immunol, 1985,77 : 430 

9 Longley S, Panush R S. Familial exercise-induced ana- 
phylaxis. Ann Allergy,1987,58:257 

10 Salazar Villa R M, Aeosta Ortiz R, Mejia Ortega Je t  
al .  Symptomatic dermatographism and HLA antigens. 
Rev Alerg. t992,39:89 

11 O'Donne[[ B F, O'Neill C M O, Francis D M et a l .  

Human leukocyte antigen Class II associations in chro- 
nic idiopathic urticaria. Br J Dermatol, 1999,140:853 

12 Oztas P, Onder M, Gonen Set a l .  Is there any rela- 
tionship between human leucocyte antigen class II and 
chronic urticaria? Yonsei Med J, 2004,45:392 

13 CavanDA, PennyMA, Jaeohs K H e t a l .  The HLA 
association with Graves disease is sex-specific in Hong 
Kong Chinese subjects. Clin Endocrinol, 1994,40:63 

14 GaryWK. WongS H. ChengJ Setal .  The HLA-DQ 
associations with Graves disease in Chinese children. 
Clin Endocrinol, 1999,50 : 493 

15 Yanagawa T, Mangklabruks A, Chang Y Bet a l .  Hu- 
man Histocompatihility leukocyte antigen-DQA1 ~ 0501 
allele associated with genetic susceptibility to Graves' 
disease in a Caucasian population, J Clin Endoerinol 
Metab, 1993,76:1569 

16 Howell W M, Standring P, Warner J A et a l .  HLA 
class II genotype, HLA-DRB cell surface expression 
and allergen specific IgE production in atopic and non- 
atopic members of asthmatic family pedigrees. Clin Exp 
Allergy, 1999,29(Suppl 4) :35 

17 Abbas A K, Lichtman A H, Pober J S. eds. Cellular 
and Molecular Immunology. Philadelphia: W. B. Saun- 
ders Company, 1997. 341--61 

(Received Feb. 28, 2005 ) 

1 Hide M, Francis D M, Grattan C E H e t a l .  Autoanti- 


