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Abstract

Obijective: To investigate the correlation between IL-8 (-251 A/T) gene polymor-
phism and susceptibility to chronic periodontitis as well as different clinical para-
meters and severity of the condition in patients referred to dental school, Shiraz
University of Medical Sciences, Shiraz, Iran.

Materials and Methods: In this randomized cross sectional study, 227 non-
smoking patients with chronic periodontitis (test) and 40 healthy individuals (con-
trol) were enrolled in this experiment and the following clinical parameters were
employed in the study: Periodontal Pocket Depth (PPD), Clinical Attachment
Level (CAL) and Bone Loss (BL). All participants underwent the PCR (Polyme-
rase Chain Reaction) test to detect 251 A/T Single Nucleotide Polymorphism of
IL8 gene.

Results: No significant correlation was perceived between different genotypes of
IL-8 and the severity of the periodontal condition (P= 0.164), neither did we
detect any substantial association between different IL-8 genotypes and the mean
PPD (P=0.525), CAL (P=0.151), BL (P=0.255), P1 (P=0.087), BOP (P=0.265) and
the average number of teeth (P=0.931).

Conclusion: The results implied that there was no explicit correlation between
251 (AJT) IL-8 gene polymorphism and the severity of the chronic periodontal
disease or to the susceptibility to it.
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INTRODUCTION

Cytokines play an imperative role in tissue
deterioration in periodontal diseases. Recent
investigations have confirmed a correlation
between genetic markers, incidence and sever-
ity of periodontal diseases. Genetic polymor-
phism in cytokine genes is regarded as a
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promising factor in inducing periodontal dis-
eases [1].

IL-8 is a pre-inflammatory cytokine related to
the initiation and intensification of acute and
chronic inflammatory process. Its responsibili-
ty in the pathology of periodontal diseases has
been formerly investigated.
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It is typically released by numerous cells such
as lymphocytes, monocytes, macrophages, fi-
broblasts and epithelial cells [2,3]. It also has a
substantial effect on regulating the function of
neutrophils. IL-8 not only induces neutrophil
adhesion to endothelial cells, but also stimu-
lates chemotaxis and neutrophil granule ex-
ocytosis contributed by releasing lysosomal
enzymes. Hence it is as an important factor in
inducing inflammation and deterioration of
periodontal diseases [2].Periodontal disease is
regarded as a multifactorial condition that oc-
curs as a consequence of interplay between
environmental, behavioral, microbial and ge-
netic factors. Genetic studies have revealed the
polygenic nature of chronic periodontitis. Ten
to twenty genes may be involved in such com-
plicated multifactorial disease. These genes
function differently in different ethnicities and
populations and may result in the expression
of different phenotypes under the influence of
environmental factors. Certain syndrome types
of periodontal diseases also exist, inherited in
monogenic pattern [4].

The role of host genes in the etiology and pa-
thogenesis of periodontal diseases are remark-
ably important to determine the risk and sever-
ity of tissue destruction. Genetic experiments
may help to decide the susceptibility and re-
currence of periodontitis and chances of tooth
loss due to periodontal diseases. Hence consi-
derable efforts have been done to conclude the
role of genetic polymorphism as a risk factor
in periodontal diseases. Due to the inherent
complicated etiology of periodontal diseases,
different genetic experiments may render va-
rying results in different populations. Deter-
mining the predisposing genetic factors and
specific associated inflammatory biomarkers
may help the clinician to choose the most rea-
sonable approach to prevent and control the
periodontal condition in patients with high
susceptibility of periodontal diseases [5].
While genetic susceptibility to different dis-
eases differs in different populations and traits
[4], this study was planned to investigate the
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association between IL-8 -251 (A/T) gene po-
lymorphism and other clinical parameters to
susceptibility of chronic periodontitis in pa-
tients referred to the dental school of Shiraz
University of Medical Sciences, Shiraz, Iran.

MATHERIALS AND METHODS

This cross-sectional study planned enrolling
267 non smoking male and female individuals
(227 periodontal patients and 40 healthy indi-
viduals) whilst all individuals were selected
randomly, informed separately and signed the
consent form. Specific clinical records includ-
ing: number of existing teeth, Pocket Probing
Depth (PPD), Clinical Attachment Level
(CAL), O’Leary’s Plaque Index (PI) and
Bleeding on Probing (BOP) were registered
[6,7].

Interproximal bone loss was also checked and
observed for each patient on full mouth radio-
graphs using the parallel technique with XCP
(extension cone paralleling) device. The
amount of bone loss was measured from CEJ
to the level of the alveolar crest using a ruler
then divided by the total root length and re-
ported in percentage.

Those with no evidence of clinical attachment
loss were categorized in healthy and consi-
dered as the control group.

The patient’s periodontal status was catego-
rized into three groups; namely, mild, mod-
erate and severe conditions as defined below:
Mild: Maximum probing pocket depth of 3
mm and maximum mean bone loss of 15%
Moderate: Less than three interproximal sites
with 50% or more bone loss and a mean bone
loss between 16% and 34%

Severe: More than seven sites with 50% or
more bone loss and a mean bone loss greater
than 34% [8]

*RINN Corporation (DENTSPLY RINNS)
Laboratory stages

A 7-8 ml volume of blood was obtained from
each participant for DNA extraction. The
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blood samples were mixed with 0.3 ml EDTA
anticoagulant solution. DNAs were extracted
via salting out method. In the salting out me-
thod, which is considered to be an easy and
cost effective method, high concentrations of
salts are used to produce genomic DNA in pe-
ripheral blood leukocytes. This method has the
benefit of producing high quality DNA at a
relatively high speed. Allel specific PCR (Po-
lymerase Chain Reaction) technique was sub-
sequently employed to determine the genotype
of IL-8 on the 251st nucleotide. The primers
wthat ere used in this study are shown below:

Pl : 5-CCA CAA TTT GGT GAA TTA TCA
AT-3’ for -251 A
P2 : 5'-CCA CAA TTT GGT GAA TTA TCA
AA-3’ for -251 T
P3:5-TCCCCCTTCACT CTGTTA AC-3’

for common primer Two primers for 3 globu-
lin gene were used as internal control to in-
terpret Allele specific PCR (ASPCR):

P1:5-ACACAACTGTGT TCACTAGC-3’
P2: 5'-CAACTT CAT CCA CGT TCA CC-3’

The test tubes were placed in the thermocyler
(Indorf master cycler, Germany) for PCR pro-
cedures, so that after 5 minute preheating to
95° C, 30 cycles of denaturation, anneling and
extension in appropriate temperature and time
were done.The PCR product was then de-
canted into the cavities molded in 1.5% Agar
gel to undergo electrophoresis (130 V, 30
Min) and then analyzed via UV transillumina-
tor ( UVp-Biodoc-I1 system, USA).

Statistical Analysis

To investigate the association between differ-
ent genotypes of IL-8 and the severity of peri-
odontal disease, and the association between
different genotypes of IL-8 and clinical indic-
es Kruskal-Wallis analysis and one-way
ANOVA parametric test were used, respec-
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tively. Spearman’s rho non parametric test and
Pearson’s correlation analysis were used to
study the correlation between the patients’ age
and the severity of the disease, and between
the patients’ age and clinical indices, respec-
tively. Man-Whitney test was used to reveal
any association between gender and the se-
verity of the disease and T test was used to
show any correlation between gender and clin-
ical parameters. To investigate the correlation
between the number of teeth and clinical pa-
rameters, Pearson’s correlation analysis was
used. Tahman’s test was also used to show any
association between Pl and BOP indices and
the severity of the disease. Data were analyzed
in SPSS software and the level of significance
was determined as P<0.05.

RESULTS

The occurrence of genotypes between healthy
subjects and patients with mild, moderate and
severe periodontitis are summarized in Table
1.

Of the 227 patients with chronic periodontitis,
41 patients (18.1%) presented with AA geno-
type, 100 patients (44.5%) presented with AT
genotype and 85 patients (37.4%) presented
with TT genotype. In the control group, the
following genotype frequencies were ob-
served: 12 subjects (30%) with AA, 17 indi-
viduals (42.5%) with AT and 11 subjects
(27.5%) with TT. Apparently, AT was the
most frequent genotype among the cases and
the control group (44.2%).

Kruskal-Wallis analysis failed to reveal any
significant association between different geno-
types of IL-8 and the severity of periodontal
disease (P=0.164).

Moreover, one-way ANOVA parametric test
did not reveal any significant association be-
tween different genotypes of IL-8 and clinical
indices of the mean PPD (P= 0.525), CAL (P=
0.151), bone loss (P= 0.225), Pl (P=0.087),
mean BOP (P= 0.265) and the number of re-
mained teeth (P=0.931) (Table 2).
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Table 1. Frequency of Genotypes Between Healthy Individuals and Patients with Mild, Moderate and
Severe Periodontitis

Control Mild Periodontitis ~ Moderate Periodontitis ~ Severe Periodontitis
AA 12 (30%) 19 (21.3%) 13 (15.5%) 9 (16.7%)
AT 17 (42.5%) 39 (43.8%) 39 (46.4%) 23 (42.6%)
TT 11 (27.5%) 31 (34.8%) 32 (40.7%) 22 (27.5%)
Total 40 89 84 54

Table 2. Association Between Genotypes of IL-8 and Clinical Parameters

AA AT TT P value

PPD 2.75+ 1.16 2.93+1.01 2.95+1.1 0.525
CAL 2.99+ 1.3 3.39+ 1.32 3.4+£1.37 0.151
Bone loss 17.86+ 15.39 20.592+ 14.71 22.11+ 15.04 0.225
Pl 62.7+ 32.89 60.75+ 31.28 69.98+ 29.24 0.087

BOP 55.32+ 36.61 56.75+ 32.67 63.02+ 30.18 0.265
Number of teeth 26.25+ 4.95 26.35+ 4.13 26.12+ 4.50 0.931

Table 3. Correlation Between Gender and the Clinical Parameters

Male Female P value

Number of teeth 26.3+ 4.7 26.2+ 4.3 0.82
PPD 2.73+ 1.08 2.98+ 1.07 0.082
CAL 3.23+ 1.48 3.35+ 1.28 0.508

BL 19.46+ 16.37 21.08+ 14.32 0.412

Pl 56.7+ 34.70 66.67+ 29.05 0.107

BOP 54.13+ 35.87 60.86+ 30.94 0.138
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Furthermore, Spearman’s rho non parametric
test revealed a weak, but significant correla-
tion between the patients’ age and the severity
of the disease (r =0.139, P=0.024) and Pear-
son’s correlation analysis showed a significant
reverse correlation between the number of
teeth and the patient’s age (= -0.316,
P<0.001). Age was also significantly related
with the other clinical indices at different cor-
relation coefficients. PPD (r=0.196, P=0.001),
Pl (r=0.171, P=0.005) and BOP (r=0.178,
P=0.003) showed a weak correlation whilst
CAL (r=0.315, P<0.001) and BL (r=0.344,
P<0.001) were moderately correlated.
Statistical test of Man-Whitney revealed that
male individuals were significantly more
prone to severe periodontitis (P<0.001). T test
however, failed to show any significant corre-
lation between gender and clinical parameters
(Table 3). Further statistical analysis rendered
weak reverse correlation between the number
of teeth and probing depth (r= -0.234), and a
moderate reverse correlation between the
number of teeth and CAL (r=-0.348), bone
level (r=-0.392), Plaque Index and BOP (r=-
0.33), all of which were significantly relevant
(P<0.001). Bone loss was moderately corre-
lated with Pl and BOP (r=0.6, P<0.001). CAL
and PPD were similarly correlated with P1 and
BOP (r=0.6, P<0.001). Furthermore, ANOVA
statistical test revealed significant correlation
between the severity of the periodontal condi-
tion and plaque index and BOP (P<0.001).
Tahman’s statistical test failed to signify any
substantial difference of Pl and BOP indices
between patients with moderate and severe
periodontitis; while they were significantly
different in patients with mild periodontitis
and the control group.

DISCUSSION

IL-8 -251 (A/T) single nucleotide polymor-
phism affects the function of promoter gene
and cases presenting with AA genotype pro-
duce and release higher levels of IL-8 com-
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pared to individuals with AT or TT genotype.
Hence, this type of polymorphism is consi-
dered as a rational source of investigation to
study the role of genetic factors in the inci-
dence and severity of inflammatory diseases
[9].Bleeding on probing is an important index
for diagnosis and evaluation of treatment in
periodontal inflammation. It can also be used
as an important tool to inform patients of their
current condition. In the present study, we
failed to observe any significant differences in
BOP between different genotypes of IL-8
(P=0.265). This was in line with studies con-
ducted by Shimada et al. and Scapoli et al.
who also found no significant association be-
tween BOP and genetic polymorphism of TNF
a, B and IL-1a, respectively [8,10]. Lang et al.
[11], Muller et al. [12] and De Sanctis et al.
[13] however, reported a positive correlation
between IL-1 gene polymorphism and BOP.

Pocket probing depth, clinical attachment lev-
el and bone loss are the major indices that help
diagnose the onset and severity of periodontal
disease. We failed to reveal any significant
correlation between IL-8 gene polymorphism
and clinical parameters associated with peri-
odontitis among the Shirazian population. Al-
though Kornman et al. [14], McDevitt et al.
[15] and Galbraith et al. [16] documented
possible correlation between IL-1a and IL-1B
gene polymorphism and periodontitis, our
findings were in concordance with Mark et al.
[17] and Laine et al. [18]. This study suggests
that although IL-8 is an important cytokine in
the occurrence of periodontitis, 251-(A/T) IL-
8 gene polymorphism does not appear to in-
fluence the severity of periodontitis. In two
studies on a Brazilian population, the authors
failed to demonstrate any association between
353-(A/T) IL-8 gene polymorphism and the
susceptibility to periodontal disease [19] and
also failed to reveal any association between
single-nucleotide polymorphism (rs4073) in
IL-8 gene promoter region and susceptibility
to periodontitis in Brazilian individuals [20]
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that seems to be in line with the results of the
present study. In contrast, Andia et al. showed
single nucleotide polymorphism (SNP) refer-
ence sequence 4073 IL-8 gene promoter was
associated with chronic periodontitis in non-
smoker Brazilian subjects and the frequency
of the A allele was higher in the disease group
[21]. In addition, another recent study showed
an association between the other genotype
+396 (T/T) and chronic periodontitis suscepti-
bility in Brazilians [22]. Kim et al. suggested
that although -845 (T/C) and -738 (T/A) IL-8
gene polymorphisms were not individually
associated with periodontitis, some haplotypes
showed significant association with suscepti-
bility to, or protection against, chronic peri-
odontitis in a Brazilian population [23].
Whether age can be encountered to have any
association with the condition or not has been
a dilemma for a long time between research-
ers. Although evidence has refuted the direct
relation between age, as a sole factor, and the
severity of the condition, the cumulative effect
of predisposing factors over time has been
proved to increase the chances of severe peri-
odontitis. In the present study, the average age
range of patients with severe periodontitis was
significantly greater than that of mild and
moderate periodontitis. According to this data,
severe periodontitis is more likely to occur in
older patients. Although our results failed to
show any significant correlation between
gender and the clinical indices of periodontitis,
male individuals are acquainted with the more
severe form of the disease. This was consistent
with Li’s study that reported the collective ef-
fect of gender and genotype in the occurrence
of periodontitis [24].

According to their study, males with A allele
were more prone to chronic periodontitis and
on the contrary, presence of G allele is asso-
ciated with a lower chance of periodontitis
[24]. Our results indicate that there is no defi-
nite correlation between 251(A/T) IL-8 gene
polymorphism and the severity and propensity
to periodontal diseases.
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CONCLUSION

Within the limitations of this study, no signifi-
cant correlation was observed between gene
polymorphism and the severity of periodontal
disease in the selected Iranian population. Al-
though there were differences in the frequency
of AA genotype between the cases and the
control group, it was not statistically signifi-
cant.

ACKNOWLEDGMENTS

This study is based on a thesis submitted to the
graduate faculty, Faculty of Dentistry, Shiraz
University of Medical Sciences, in partial ful-
fillment of the requirements for the M.S. de-
gree, and was also supported by grants number
87-4002 from the Autoimmune Disease Re-
search Center, Shiraz University of Medical
Sciences, Shiraz, Iran. We would like to thank
Dr. M. Memarpour and Dr. Sh. Hamedani
from the Research Center of Shiraz Dental
School for their support and assistance.

REFERENCES

1- Yoshie H, Kobayashi T, Tai H, Galicia JC. The
role of genetic polymorphisms in periodontitis.
Periodontology 2000. 2007;43:102-32.

2- Jin LJ, Leung WK, Corbet EF, Soder B. Rela-
tionship of changes in interleukin -8 levels and
granulocyte elastase activity in gingival crevicular
fluid to subgingival periodontopathogens follow-
ing non-surgical periodontal therapy in subjects
with chronic periodontitis. J Clin Periodontol.
2002 Jul;29(7):604-14.

3- Chung RM, Grbic JT, Lamster IB. Interleukin-8
and B-glucuronidase in gingival crevicular fluid . J
Clin Periodontol. 1997 Mar; 24(3):146-52.

4- Lindhe J, Lang NP, Karring T. Clinical peri-
odontology and implant dentistry. 5th ed. Uk:
Blackwell; 2008; p. 328-46.

5- Takashiba S, Naruishi K. Gene polymorphisms
in periodontal health and disease. Periodontology
2000. 2006;40:94-106.

6- Carranza FA, Newman MG, Takei HH. Carran-
za’s clinical periodontology. 11" ed. Philadelphia:
Saunders; 2012. p. 340-58, 460.

www.jdt.tums.ac.ir July 2013; Vol. 10, No. 4



Khosropanah et. al

Association of IL-8 (-251 A/T) Gene Polymorphism

7- Wolf HF.Rateitschak KH. Rateitschak-Pluss
EM.Hassel TM. Color atlas of dental medicine
.Periodontology. 2" edition.Stuttgart. Thieme
1989:37.

8- Shimada Y, Tai H, Endo M, Kobayashi T, Aka-
zawa K, Yamazaki K. Association of tumor necro-
sis factor receptor type 2 +587 gene polymorphism
with severe chronic periodontitis. J Clin Periodon-
tol. 2004 Jun;31(6):463-69.

9- Savage SA, Hou L, Lissowska J, Chow WH,
Zatonski W, Chanock SJ et al. Interleukin-8 poly-
morphisms are not associated with gastric cancer
risk in a polish population. Cancer Epidemiol
Biomarkers Prev. 2006 Mar;15(3):589-91.

10- Scapoli C, Tatakis DN, Mmolini E, Trombelli
L. Modulation of clinical expression of plaque-
induced gingivitis: interleukin-1 gene cluster po-
lymorphisms. J Periodontol. 2005 Jan;76(1):49-56.
11- Lang NP, Tonetti MS, Suter J, Sorrell J, Duff
GW, Kornman KS. Effect of interleukin-1 gene
polymorphisms on gingival inflammation assessed
by bleeding on probing in a periodontal mainten-
ance population.J Periodontal Res. 2000
Apr;35(2):102-7.

12- Muller HP, Barrieshi-Nusair KM. A combina-
tion of allels 2 of interleukin(IL)-1A -889 and IL-
1B +3954 is associated with lower gingival bleed-
ing tendency in plaque-induced gingivitis in young
adults of Arabic heritage. Clin Oral Investig. 2007
Sep;11(3):297-302.

13- De Sanctis M, Zucchelli G. Interleukin-1 gene
polymorphisms and long-term stability following
guided tissue regeneration therapy. J Periodontol.
2000 Apr;71(4):606-13.

14- Kornman KS, Grane A, Wang HY, di Giovine
FS, Newman MG, Pirk FW et al. The interleukin-1
genotype as a severity factor in

adult periodontal disease. J Clin Periodontol.

1997 Jan;24(1):72-7.

15- McDevitt MJ, Wang HY, Knobelman C,
Newman MG, di Giovine FS, Timms J et al. Inter-
leukin-1 genetic association with periodontitis in
clinical practice . J Periodontol. 2000
Feb;71(2):156-63.

www.jdt.tums.ac.ir July 2013; Vol. 10, No. 4

16- Galbraith GM, Hendley TM, Sanders JJ, Pa-
lesch Y, Pandey JP. Polymorphic cytokine geno-
types as markers of disease severity in adult peri-
odontits . J  Clin  Periodontol. 1999
Nov;26(11):705-9.

17- Mark LL, Haffajee AD, Socransky SS, Kent
RL Jr, Guerrero D, Kornman K et al. Effect of the
interleukin-1 genotype on monocyte IL-1B expres-
sion in subjects with adult periodintitis. J Periodot
Res. 2000 Jun;35(3):172-7.

18- Laine ML, Farre MA, Gonzales G, van Dijk
LJ, Ham AJ, Winkel EG et al. Polymorphisms of
the interleukin-1 gene family, oral microbial pa-
thogens, and smoking in adult periodontitis. J Dent
Res. 2001 Aug;80(8):1695-9.

19- KimYJ.Viana AC.Curtis KM.Association of
haplotype in the Interleukine 8 gene with suscepti-
bility to chronic periodontitis in Brazilian popula-
tion.Clin Chim Acta 2010,6,411:1264-8.

20- Kim YJ, Viana AC, Curtis KM, Orrico SR,
Cirelli JA, Scarel-Caminaga RM. Lack of associa-
tion of a functional polymorphism in the interleu-
kin 8 gene with susceptibility to periodontitis.
DNA Cell Biol. 2009 Apr;28(4):185-90.

21- Andia DC, de Oliveira NF, Letra AM, Nociti
FH Jr, Line SR, de Souza AP. Interleukin-8 gene
promoter polymorphism (rs4073) may contribute
to chronic periodontitis. J Periodontol. 2011
Jun;82(6):893-9.

22- Scarel-Caminaga RM, Kim YJ, Viana AC,
Curtis KM, Corbi SC, Sogumo PM et al. Haplo-
types in the interleukin 8 gene and their associa-
tion with chronic periodontitis susceptibility. Bio-
chem Genet. 2011 Jun;49(5-6):292-302.

23- Kim YJ, Viana AC, Curtis KM, Orrico SR,
Cirelli JA, Mendes-Junior CT et al. Association of
haplotypes in the IL8 gene with susceptibility to
chronic periodontitis in a Brazilian population.
Clin Chim Acta. 2010 Sep 6;411(17-18):1264-8.
24- Li QY, Meng HX, Li Z, Xu L, Chen Z,Shi D et
al. Correlation between single nucleotide poly-
morphisms in a calprotectin subunit gene and risk
of periodontitis in a Chinese population. Ann Hum
Genet. 2007 May;71(pt 3):1-13.

318


http://www.ncbi.nlm.nih.gov/pubmed?term=Kobayashi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15142217
http://www.ncbi.nlm.nih.gov/pubmed?term=Akazawa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15142217
http://www.ncbi.nlm.nih.gov/pubmed?term=Akazawa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15142217
http://www.ncbi.nlm.nih.gov/pubmed?term=Yamazaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=15142217
http://www.ncbi.nlm.nih.gov/pubmed?term=Chow%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=16537722
http://www.ncbi.nlm.nih.gov/pubmed?term=Zatonski%20W%5BAuthor%5D&cauthor=true&cauthor_uid=16537722
http://www.ncbi.nlm.nih.gov/pubmed?term=Chanock%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=16537722
http://www.ncbi.nlm.nih.gov/pubmed?term=Sorrell%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10863964
http://www.ncbi.nlm.nih.gov/pubmed?term=Duff%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=10863964
http://www.ncbi.nlm.nih.gov/pubmed?term=Duff%20GW%5BAuthor%5D&cauthor=true&cauthor_uid=10863964
http://www.ncbi.nlm.nih.gov/pubmed?term=Kornman%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=10863964
http://www.ncbi.nlm.nih.gov/pubmed?term=di%20Giovine%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=9049801
http://www.ncbi.nlm.nih.gov/pubmed?term=di%20Giovine%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=9049801
http://www.ncbi.nlm.nih.gov/pubmed?term=Newman%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=9049801
http://www.ncbi.nlm.nih.gov/pubmed?term=Pirk%20FW%5BAuthor%5D&cauthor=true&cauthor_uid=9049801
http://www.ncbi.nlm.nih.gov/pubmed?term=Newman%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=10711605
http://www.ncbi.nlm.nih.gov/pubmed?term=di%20Giovine%20FS%5BAuthor%5D&cauthor=true&cauthor_uid=10711605
http://www.ncbi.nlm.nih.gov/pubmed?term=Timms%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10711605
http://www.ncbi.nlm.nih.gov/pubmed?term=Palesch%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10589805
http://www.ncbi.nlm.nih.gov/pubmed?term=Palesch%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=10589805
http://www.ncbi.nlm.nih.gov/pubmed?term=Pandey%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=10589805
http://www.ncbi.nlm.nih.gov/pubmed?term=Kent%20RL%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=10929872
http://www.ncbi.nlm.nih.gov/pubmed?term=Kent%20RL%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=10929872
http://www.ncbi.nlm.nih.gov/pubmed?term=Guerrero%20D%5BAuthor%5D&cauthor=true&cauthor_uid=10929872
http://www.ncbi.nlm.nih.gov/pubmed?term=Kornman%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10929872
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Dijk%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=11669477
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Dijk%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=11669477
http://www.ncbi.nlm.nih.gov/pubmed?term=Ham%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=11669477
http://www.ncbi.nlm.nih.gov/pubmed?term=Winkel%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=11669477
http://www.ncbi.nlm.nih.gov/pubmed?term=Orrico%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=19364277
http://www.ncbi.nlm.nih.gov/pubmed?term=Cirelli%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=19364277
http://www.ncbi.nlm.nih.gov/pubmed?term=Scarel-Caminaga%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=19364277
http://www.ncbi.nlm.nih.gov/pubmed?term=Nociti%20FH%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=21091348
http://www.ncbi.nlm.nih.gov/pubmed?term=Nociti%20FH%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=21091348
http://www.ncbi.nlm.nih.gov/pubmed?term=Line%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=21091348
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Souza%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=21091348
http://www.ncbi.nlm.nih.gov/pubmed?term=Curtis%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=21188496
http://www.ncbi.nlm.nih.gov/pubmed?term=Corbi%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=21188496
http://www.ncbi.nlm.nih.gov/pubmed?term=Sogumo%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=21188496
http://www.ncbi.nlm.nih.gov/pubmed?term=Orrico%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=20488171
http://www.ncbi.nlm.nih.gov/pubmed?term=Cirelli%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=20488171
http://www.ncbi.nlm.nih.gov/pubmed?term=Mendes-Junior%20CT%5BAuthor%5D&cauthor=true&cauthor_uid=20488171
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17069562
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=17069562
http://www.ncbi.nlm.nih.gov/pubmed?term=Shi%20D%5BAuthor%5D&cauthor=true&cauthor_uid=17069562

